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this contract. The objective of this program is to conduct 
research on the feasibility of a high-reduction ratio roller 
gear transmission of 3000 horsepower through experimental 
flight test. This report covers the 200-hour laboratory or 
bench test phase of the overall program. The roller gear 
unit is the 20:1 output stage of a growth S-61 type main 
transmission. 

Laboratory back-to-back testing results indicated that the 
roller gear unit proved that it would perform for extended 
periods of time in the fatigue environment of a helicopter 
transmission.  The major problems encountered in the earlier 
phases of testing were related to electron beam welding 
rather than to the roller gear concept.  Specific details 
on the approach to solutions of the manufacturing problems 
with electron beam welding are presented in a separate 
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T!ie transmission speod reduction fron dual inputs operatinri at 
18,966 rpm to tho main rotor shaft speed of 203 rpm is via an 
input bevel mesh, comhininq spur gear reduction mesh and a 20:1 
roller qear reduction output staqc.  Maximum operational input 
power is 1870 hp per input with the roller qear unit rated for 
3000 hp. 

Tl>e J00-hour endurance test was successfully completed after 
some desiqn modifications to the roller qoar assembly compon- 
ent«.  The changes, resulting from fractures originating at 
electron beam welded joints, were incorporated during initial 
development tests which preceded the 200-hour endurance test. 
Included in the transmission test program was a no-load lubri- 
cation test, a gear pattern development test, and an efficiency 
test. 

Tosting was primarily conducted in a regenerative test stand 
wherein two identical transmission» are coupled in a closed 
power [)ath.  An instrumentation system continuously monitored 
loads, speed, temperatures, oil flows and pressures.  A chip 
detection system intotrral within the transmission provided 
warning of incipient failure. 

The tests showed that the efficiency of the roller gear 
transmission is comparable to that of hiqh reduction two-staqe 
planetary transmissions of conventional design, and that the 
roller gear unit could perform for extended periods of tine in 
the fatigue environment of a helicopter transmission. 

The tests performed showed that tho roller gear drive is a 
feasible reduction unit for helicopter main transmissions. 
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PREFACE 

This report presents the results of a bench test development 
program to determine the feasibility of utilizing a high 
reduction ratio roller gear drive In a turbine-powered hell- 
copter transmission system.  The program was conducted at 
Sikorsky Aircraft for the Eustl« Directorate of the U. S. Army 
Air Mobility Research and Development Laboratory, under Contract 
DAAJ02-69-00042 (Task 1G162203D14414) .  This contract resulted 

•    from a proposal submitted In March 1969 by Sikorsky Aircraft to 
conduct a two-phase program to design, fabricate and bench test 
a roller gear unit in a helicopter transmission (Phase I),  and 
to ground test and flight test this transmission on an S-61 

,    helicopter (Phase II). The bench test portion of this program 
was conducted under the cognizance of Mr. J. Gomez and Mr. L. 
Bartone, USAAMRDL representatives. 

Acknowledgement of appreciation for technical assistance must 
be extended to Mr. A, Kornmann of The Buehler Corporation. 
(Mr. D. Cozens, deceased, from The Buehler Corporation, also 
assisted.)  Technical assistance was provided by Messrs. D. 
Wilson and R. Haven of Sikorsky Aircraft, Mechanical Test 
Section; and P. Marinaccio and G. Gardner of Sikorsky Aircraft, 
Transmission Design Group.  Technical contributions ware pro- 
vided by Messrs. J. Bucci, K. Cormier, and J. Kish of Sikorsky 
Aircraft.  Mr. L. Burroughs is the program manager for the 
overall roller gear program. 
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With the advent of the improved turbine pov/er plants and with 
the demand for batter performance, it has become necessary to 
provide helicopters with lighter, more efficient, and more 
rt;liable transmissions.  One of the more interesting results 
of this search for improved transmissions has been the develop- 
ment of the roller gear drive transmission. 

The roller gear drive is, basically th-i combination of o 
planetary gear train with a roller traction drive.  The rollers, 
besides contributing to the transmission of torou*» through 
rolling friction, provide the sole sunoort for the planetary 
components.  The onl" bearinas needed for this tyoe of gearbox 
are in the last row of pinions to r^act the torque through the 
system.  If the roller gear drive is properly designed, these 
bearings react only tanaential loads, not radial loads. 

Development of the roller gear drive began in 1963 with a 
parametric study of the concept at TRW, Inc. This study 
examined the applicability of the roller gear drive principle to 
helicopter power trains.  Various basic designs were examined 
to assure that no obstacles would preclude the use of the 
roller gear drive in helicopter transmissions.  The possible 
effects on helicopter drive trains were also examined 
conr.idorino only state-of-the-art design methods and 
materials.  The conclusion of this study was that the roller 
gear drive appeared to be superior to conventional planetaries 
witli respect to weinht, reliability, vibration life and 
efficiency. 

Development work at TRU, Inc., continued in 1964 and 1965 with 
the design, fabrication, and testing of a roller gear pov/er 
transmission capable of accepting 200 horsepower loads at 
2N,000 rpm.  This transmission was tested for over 1000 hours 
in a reoenerative test stand at TRTT under the direction of Dr. 
Nasvytis.  The successful completion of this test, with gearbox 
efficiencies running 98 percent and better, indicated that the 
roller gear drive was indeed a potentially valuable addition to 
helicooter transmission technology.  It remained, however, to 
test a roller gear drive transmission at powers more represen- 
tative of actual aircraft conditions. 

In 196 8 and 1969, the Bell Helicontor Companv of Fort Worth, 
Texas, conducted an enaineering desian study to determine the 
feasibility of enployina the roller g^ar concent in a trans- 
mission for the in-l helicopter.  This studv, which compared 
the roller gear drive to the existing UII-1 transmission and a 
now three-stage planetary desian, showed that in the areas of 
efficiency and reliability the roller gear dri^e was the 
potentially superior dosicrn.  The roller gear drive ranked last 
only in fabricability/cost of the areas examined, while 



ranking  secona   to the  now  three-stage  planetary  in weiqht. 
Meanwhile,  TRU  had proceeded  to design  and  fabricate  an  1100 
hp roller gear drive unit  for the U.   S,  Army Aviation Ilatnriol 
Laboratories.     This transmission,  which converted  an  input 
speed of  21,000  rpm to an output  speed  of  325 rpm,  was  then 
tested  in a regenerative  test  facility.    The transmission 
logged  76.5  hours of  testing before  failures due  to design 
deficiencies  in roller gear components  caused cessation of  the 
test short of the  20Ü-hour target.     While  this  prooram was  not , 
an unqualified  success,  certain  results,  particularly 
efficiency,   were especially encouragino,   and the proaram did 
serve  to delineate  some of  the  difficult problems  associated 
with  the  design  and manufacture  of  a  roller gear unit. 

Sikorsky Aircraft became  involved with   the  roller gear drive 
with a  feasibility  study,   in  1966,     This  study examined  the 
potential  application of a roller gear drive to  the CH-54 
helicopter main  transmission.     While  this  study concluded  that 
the  roller gear drive was not  feasibly  applicable  to this 
particular aircraft,   it was   this   study  and  subsequent  indepen- 
dent research and development  studies   into the roller qear drive 
by Sikorsky Aircraft which  led  to  the present roller gear 
program  for  the S-61 aircraft. 

Sikorsky Aircraft under contract  with  the Kustis  Directorate  of 
the U.   S.   Army Air Mobility Research  and Devolopmont Laboratory 
is  conducting  a  program  involving  the  design,   fabrication,   and 
testing of  a  rollor gear transmission   for use with  the  Sikorsky 
Aircraft S-61 helicopter.     This  report  covers  the bench   test 
segment  of  that program. 

Under  the  bench   test program,   a  total  of  five  tests were 
performed: 

1. No-Load Lubrication Test 

2. Gear Pattern Development Test 

3. Initial  Development Test 

4. 2üO-Hour Lndurance Test 

5. L'fficiency Test 

Inspections of the roller gear transmission were performed at 
the conclusion of each of these tests except the efficiency 
test which was performed coincidentally with the 2Gü-hour 
endurance test.  A complete teardown and inspection of the 
roller gear transmission was performed at the conclusion of 
the 20ü-hour endurance test. 



Included in this report are discussions of the procedures and 
facilities used for these tests as well as the results of 
inspections.  The results of the tests and conclusions drawn 
from them are also presented.  Brief discussions of the design 
and manufacture of the roller gear transmission are also 
included. 



TRANSMISSION DESIGN 

The rollor qoar drive consists of a roller friction drive 
compounded with a cjear drive in a planetary or epicyclic 
arranciement,  Larlier studies of feasibility and performance 
parameters by TKW, Bell, and Sikorsky (References 1,   2,   3 and 
4) indicated that numerous advantages could be gained through 
the use of a rollor qear drive in a helicopter transmission. 
Among these are improved efficiency, improved reliability, 
reduced height, reduced weight, and reduced gear noise. 

Of primary importance to the operation of a roller gear drive 
unit such as that designed for the S-61 transmission shown in 
Figure 1  is the integration of rollers with the nears of the 
planetary gear train.  These rollers, located on cither side 
of the gear, have outside diameters coincident with the pitch 
diameters of the gears.  Besides contributing to the trans- 
mission of torque through friction, these rollers support the 
gears in the optimum mesh position, i.e., parallel to each 
other at the pitch diameters.  Parallel operation of gears at 
their pitch diameters is always desirable because in that 
position sliding friction is minimized, load is most evenly 
distributed, and contact is made across the greatest percentage 
of face width.  With conventional means of support, positionina 
gears parallel to each other for operation at their pitch 
diameters is often difficult because of differential thermal 
expansion, manufacturing tolerances, and shaft deflections. 
These factors are eliminated or minimized with the roller gear 
drive. 

Because of the use of rollers for support, conventional bearings 
are eliminated in all but the last row pinions where they are 
necessary to react the torque through the planetary system.  A 
twofold saving of weight results from the elimination of the 
bearings.  First, the total weight of the extra rolling surfaces 
on the gear cylinders is less than the corresponding bearing 
and bearing shaft weight. Second, the elimination of the 
bearings permits the use of the smallest gears compatible with 
load carrying ability.  In conventional planetaries, the use 
of larger gearshafts is sometimes necessary to accommodate 
larger bearings needed to react shaft loads.  In addition, the 
roller gear drive eliminates the centrifugal forces induced on 
bearing rollers or balls, making the roller gear design one of 
inherently longer life. 

For the roller gear transmission development program, Sikorsky 
Aircraft chose its S-61 helicopter as the vehicle for which 
this advanced transmission was to be designed. This helicopter, 
which is in service commercially and with the Navy, Air Force, 
Coast Guard, Foreign Military, and U. S. Presidential Squadrons, 
is shown configured for the roller gear transmission in Figure 
2, The design requirements for the roller gear transmission. 
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outliuocl in Table I, are for a 27,000-pouncl gross weight growth 
voruion of the S-61,  Design parameters for the roller gear 
unit are presented in Table II. 

The main transmission, shown schematically in Figure 3, is 
divided into three reduction stages: input bevel mesh, combin- 
ing spur mesh, and roller gear drive.  The aft portion of the 
goarbox contains a bevel gear takeoff mesh and mounting pads 
for all accessories. 

The gearbox cross-sectional drawing of Figure 4 shows the 
actual arrangement of the components.  Input power is fed to the 
transmission from two T53-GE-16 engines rated at 1870 hp 
each.  From each engine, power is transmitted to a spiral 
bevel gear mesh of 3.05 to 1 reduction, located on each side of 
the gearbox. The spiral bevel pinion of this mesh is mounted 
on a quadruple set of ball bearings lubricated centrifugally 
from an oil distribution tube inside the shaft. The centorline 
of the driven gear of the first-stage spiral bevel mesh is 
parallel to the main rotor shaft.  This arrangement permits 
power from both engines to be transmitted through a spur gear 
combining mesh to the outer shaft, which has its cnnterline 
common with the main rotor shaft centerline. This second mesh, 
which has a 1.54 to 1 reduction ratio, provides a 32-inch 
spread between inputs to accommodate the side-by-side instal- 
lation of the T53-GE-16 engines.  Located between the first 
and second reduction stages on each engine drive train is a 
ramp roller type overrunning clutch.  This clutch is designed 
with outer housing driving and can overrunning, to assure good 
lubrication to rollers, can, and housing during freewheeling. 

A spiral bevel gear attached to the lower portion of the oviter 
shaft provides power for the tail and accessories through a 
speed increasing mesh. Power from the outer shaft is fed by 
means of a quill shaft to the 19.35 to 1 reduction ratio roller 
gear unit shown in Figure 5. This is a two-row roller gear 
drive with ring gear output, fixed carrier, and driving sun 
goar. The sun gear, Figure 6, splits the power to the first- 
row pinions into two paths to provide load equilibrium and to 
eliminate overturning moments about the axes of the pinions. 
The spline connection on the sun gear is centrally located to 
assure equal torsional deflection and therefore equal load on 
the gear teeth between both upper and lower paths. Two rollers, 
located on the ends of the sun gear, are concentric with the 
gear pitch diameters and are designed to equal the sun gear 
pitch diameter at full power when deflected by the induced 
roller radial loads. The sun gear is constrained in the axial 
direction by flanges on -he ends of the rollers. 



TAliLU   I.     S-61   ROLLER  GEAR TRAIJSMISSION DESIGN   REQUIREMENTS 

Speed Power 
Location (rpm) (hp raax) 

Input Drives 
Dual engine 18966 3700 
Single engine 18966 1870 

Main Rotor 
Roller  Gear Output 203 3000 

Tail Takeoff Total 7031 700 

Tail Rotor Takeoff 3025 565 

Accessorv Drives 
Generator   (Left) 8100 54 
Generator   (Right) 8100 54 
Tachometer 3900 1 
Servo Ilyd.   Pump 4197 6.5 
Aux Servo Ilyd.   Pump 4005 6.5 
Utility Hyd.  Pump 4005 13 
Lubrication Pump 5149 4 

TABLE   11.      ROLLER GEAR DRIVE DESIGN PARAMETERS 

Minimum Sun Gear Diameter 8.00   in. 

Maximum Ring Gear Diameter 31.00  in. 

Output rpm 203 

Input rpm 4029 

Reduction Ratio 19.84888:1 

Gear Allowable Compressive Stress* 130,000  psi 

Gear Allowable Bending Stress   (one way)* 55,000 psi 

Minimum Bearing Life 3,000  hr 

Roller Allowable Compressive Stress 150,000 psi 

*    Usinq ACMA calculation method. 



o«o: 
QC   O   — 



1.54:1 REDUCTION RATIO 
COMBINING SPUR GEAR MESH 

305:1 REDUCTION RATIO 
BEVEL GEAR MESH 

19.85i1 REDUCTION RATIO 
ROLLER GEAR UNIT 

Figure 4.     Roller Gear Transmission - Assembly. 
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Figure 5.    Roller Gear Drive 
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Figure  6.     Sun Gear. 
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Figure 7.  First-Row Pinion. 
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Figure 8. Second-Row Pinion. 

17 
I 



The first- 
and roller 
gear which 
The first- 
tho inside 
the second 
stable and 
rollers of 
constrain 

row pinion, Figure 1,   contains two outer spur gears 
s which mate with the sun gear, and an inner spur 
mates with the two adjacent second-row pinions, 
row pinion is accurately positioned at one point on 
by the sun gear and at two points on the outside by 

-row pinions. This three-point support is inherently 
obviates the need for bearing support.  The inner 
the first-row pinions contain end flanges which 

these pinions in the axial direction. 

The second-row pinions. Figure 
points by the first-row pinion 
ring gear. Spherical bearings 
in place to react the torque, 
carrier plate reaction bearing 
case of roller tolerances plus 
cannot react loads in the radi 
react only loads in the tangon 
the reaction torque of the rol 
gear. Figure 9, has no rollers 
second-row pinion is radially 

8, are supported at two inner 
s, and at one outer point by the 
are used to hold these pinions 
The internal clearances of the 

s are such that under the worst 
deflections, the bearings 

al direction. Those bearings 
tial direction resulting from 
ler gear unit. The split ring 
since the resultant load on the 

inward. 

Figure 10 shows the arrangeiient of sun gear, first-row pinions, 
and second-row pinions, and Figure 11 shows the assembled 
roller gear unit. The basic uata for the roller gear unit is 
presented in Table III. 

TABLE III.  ROLLLR GLAR 13ASIC DATA 

Pitch Pressure 
Diametral Ho. of Diameter Anale 

Location Pitch Teeth (in.) (deg) 

Sun - a 9.44Ü 84 8.89077 22.5 j 

1st Row - Xi 9.44Ü 58 6.13387 22.5 | 

1st Row - Yi 13.217 27 2.04202 25.0 1 

2nd Row - Mo 13.217 12C 9.53318 25.0 

2nu Row - Y2 5.5G3 25 4.477Ü8 30.0 I 

Ring - C 5.583 154 27.58374 30.0 
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Figure 9.     Ring Gear. 
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RING GEAR 
c 

1ST-R0W PINION 

2ND-ROW PINION 
SUN GEAR 
a 

Figure  10.     Roller Gear Component Arrangement. 
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To ensure contact and proper location of "free" pinions such 
as the first-row pinions, earlier roller gear units used 
loading mechanisms that preloaded the first- and second-row 
pinions, holding them against one another and the sun gear.  In 
these designs, the initial preload had to be sufficient to 
overcome the resultant gear loads at the maximum power to be 
transmitted. 

The roller loads in the roller gear drive are a function of 
gear loads and roller gear geometry.  Whenever torque is 
transmitted in the roller gear drive unit, tangential and 
radial gear tooth loads are induced. The rollers, which 
transmit loads normal to the rolling surface, must react the 
resultant loads from the gear teeth.  Depending on the geometry 
and the gear tooth loads induced, the resultant roller loads 
raay be either positive or negative and are directly proportional 
to horsepower.  A negative roller load has no physical interpre- 
tation and indicates that the roller gear unit is unstable and 
tends tc roll out of mesh. In this case, external preloading 
devices are required.  However, by careful choice of roller 
gear design parameters, the roller reactive loads can be made 
to be always positive, thereby ensuring stability of the three- 
point support.  When the roller gear unit is designed so that 
all the roller loads are positive, the unit is said to be 
"self-preloading". This is achieved by using successively 
higher gear pressure angles for each gear mesh from sun gear 
to ring gear.  The S-61 roller gear unit is a self-preloading 
unit and has no roller loads when at rest. As soon as power 
is applied, however, positive roller loads are generated, and 
all the roller gear members move radially inward to contact 
each other, thus forming a preloaded assembly.  A summary of 
the preload forces is presented in Figure 12. 

The S-61 roller gear drive also features a cantilever mounted 
cage post with double plate. The double plate effectively 
expands the cross section to obtain a higher moment of inertia 
for less weight.  The carrier plate attachment to the main 
housing is accomplished with a splined connection.  The male 
portion of the spline is attached to the carrier plate, while 
the female member is bolted to the main casting.  During 
operation, the expansion of the magnesium housing with 
increasing operating temperature has no effect on the carrier 
plate since the splined connection simply repositions itself. 
The carrier to housing connection is therefore temperature 
compensated. 
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The compound planetary arrangoment of the roller gear drive 
pinions requires precise timing of the teeth.  Tooth timing 
is achieved during manufacture and assembly and is best 
explained by the first-row pinion of Figure 13.  In Figure 13, 
the two large outer gears are timed to each other durina 
manufacture by holding the angular position of the teeth 
of cho gear on one end to within +0.0002 inch of the anqular 
position of the teeth on the other end. These outer gears 
can be imagined as one complete gear with the center portion 
removed. 

The angular positions of the teeth of the inner gear are also 
precisely positioned during manufacture relative to the 
angular position of the tectli of the outer gears.  A tooth is 
chosen on the outer gear and is marked as the index tooth. 
The angular positions of the teeth on the inner gear are then 
held to the master index tooth on the outer gear as shown by 
the dimension "X" in Figure 13. This dimension "X" may be any 
value, but is to be the same within +0.0002 inch for all gears 
in any one assembly. 

The teeth of the gears on the second-row pinions are timed 
in a similar manner to the teeth of the first-row pinions. 

The need for holding the timing of these gears all the same 
becomes obvious when examining the plan viev; of the roller 
gear unit. Figure 14.  If for example, the teeth of any one of 
the gears were rotated to another angular position without 
rotation of the corresponding teeth of the other pinions, it 
is seen that the mating gear will not mesh properly; i.e., the 
tooth will no longer line up with a space on the mating gear. 

During assembly of the roller gear unit, the master index 
teeth of all pinions must be aligned in the same angular 
relationship to their mating gears.  If they are not, the 
ring gear, which is the last gear to be assembled, will not 
mesh with the teeth of the second-row pinions, since the 
teeth of one or more pinions will be rotated to an incorrect 
position. A final assembly check is made by examination of 
the alignment of the timing marks as shown in Figure 14. 
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TRANSMISSION  riAMUFACTURE 

Four complete roller gear transmission assemblies  plus two sets 
of  spare dynamic parts were manufactured. 

All primary power gearing of the transmission was manufactured 
fron AI1S  6265,  a consumable vacuum melt   (CVM)   case carburizing 
steel.    All other dynamic components were fabricated from AftX 
6260 or AMS  6415 steel.     Ball and cylindrical roller bearings 
wure made  from 52100  CVM  steel.    The  smaller gearbox housings 
wem made  from AZ91C magnesium castings.     The main housing, 
however,  was machined from a ZE41A magnesium casting.    This 
material,  a heat treatable magnesium-zinc-zirconiun-cerium 
alloy,  combines good castability and weldability with high 
strength and pressure tightness at ambient and moderately 
elevated temperatures.     This program marked the  first time 
this alloy was used  for a Sikorsky transmssion housing. 

The roller gear hardware presented unique manufacturing 
problems.     Because of the complexity of the roller gear drive, 
where one gear assembly may have as many as  three geared 
surfaces  and four roller  surfaces,  electron beam welding was 
uaed extensively in the manufacturing proces.     Gear members 
are joined by electron beam welding as arc the rollers to the 
pinion assemblies.     There are  72 electron bean welds  in the 
roller gear transmission:     2  in the  sun gear,   4  in each of the 
7   first-row pinions,  and  6 in each of the  7  second-row pinions. 
Exploded views of  these gears are  shown  in  Figures  15,   16,   17, 
and  18. 

The manufacture of   ehe  sun,   first-row pinion and  second row 
pinions required the  individual processing of the  separate 
elements through blanking,  gear bobbing,  case carburizing,  and 
heat treatment.     From this point,  each gear assembly had a 
separate and distinct manufacturing cycle. 

The gear teeth of the sun gear are finish ground before the end 
rollers are welded on.    The rollers'  outside diameters are then 
ground concentric with the pitch diameter of the gears to 
within  0.0005  inch  T.I.R.    (total  indicated reading). 

The manufacture of the  first-row pinion requires  the  finish 
machining of the small diameter gear before the machined and 
case-hardened two outer gears are welded on.     These outer gears 
are then timed to the  small gear during their finish grinding 
operation.    The case-hardened outer rollers are then we'ded on 
and ground concentric to the outer gear pitch diameter. 
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'innufacture of the socond-row pinion necessitated the assonhly 
and welding of the finishod ground and case-hardened snail 
dianeter end gears onto the machined and heat-t-reated center 
gnar assembly.  The case-hardened center gear teeth are then 
finishod ground with relation to the end gears, thereby tining 
the assembly.  The carburized and heat-treated rollers are then 
welded onto the assembly and finished ground concentric to the 
pitch diameter of the center gear. 

The manufacture of the first- and second-row pinions presented 
several manufacturinq problems and extremely close tolerances 
wore demanded.  The tining between gear members in these 
"stepped" roller gear pinions is held extremely close, as is 
the concentricity of the rollers to one another and to the 
pitch diameter of each gear. Tooth timing is best explained by 
the first-row pinion of Figure 13.  In Figure 13, the two larger 
outer gears are timed to the center gear to within +0.0002 inch. 
Also, the two outer gears are aligned to each other~within 
+0.0002 inch.  A tooth is chosen on the inner gear and is marked 
as the index tooth.  The angular positions of the teeth on the 
outer gears are then held to the master index tooth on the 
inner gear as shown by the dinension "X" in Figure 13.  This 
dimension "X" may be any value, but is to be the same within 
+0.0002 inch for all seven gears in any one assembly.  When 
elelctron beam v/elding the first-row pinion assemblies, the gear 
members tended to "walk" as much as 0.002 inch relative to the 
center gear.  This "walking" had to be accommodated for in the 
finish grinding of the outer gears. 

The teeth of the gears on the second-row pinions are timed in 
a similar manner to the teeth of the first-row pinions. 

Electron beam weld parameters were developed, prior to the 
manufacture of the roller gear components by subjecting sample 
welds to proof tests.  Samples of various cross sections were 
made up and subjected to increasing tensile loads.  Load versus 
strain curves were then plotted from the data of these tests 
to determine strength characteristics of the welds.  Figure 19 
shows one of these curves. 
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TEST PROCEDURE 

The roller gear transmission development program encompassed 
a series of bench tests,  the objectives of which are described 
in this  section.    Other than the  no-load lubrication test,  all 
testing was conducted in the Sikorsky Aircraft S-61 regenerative 
bench test  facility. 

NO-LOAD  LUbRICATION  TEST 

The  first test to be  performed on the  roller gear transmission 
was the no-load lubrication tost.    The primary objective of 
this  test was  the determination of optimum lubrication para- 
meters  for  the  roller gear transmission.    The factors under 
evaluation v/ere the  amount of lubricant and  jet sizes  required 
to provide  adequate  transfer of heat  from the dynamic components 
of the gearbox while minimizing  frictional  losses caused by 
oil churning.     In addition,   the  test was  intended to locate 
and eliminate  any lubricant flow problems which might be 
encountered  such  as  restrictive oil paths,   improper drainage, 
etc.    Ancillary objectives  included chocks  on the mechanical 
functioning of  the roller drive gearbox,   test instrumentation 
and compatibility of gearbox with S-61  bench test  facility. 

GEAR PATTERN   DEVELOPMENT TEST 

The  second phase  of bench testing  to be  performed  in this 
program was  the gear pattern development  test.    The primary 
objective of  this  test was  the  evaluation of gear patterns 
generated when   the gearbox was  operated  under load.    Examination 
of these gear patterns  provided verification of the manufacture 
of the gears  and the proper loading  and  alignment of gears  and 
bearings.     This  test also provided a check on  the  functionality 
of the  regenerative  test stand with both  test and dummy   (slave) 
gearboxes   installed.     In addition,   the  gear pattern development 
test was  used  to evaluate the performance of  special  licllow 
ended roller bearings  in the  roller gear transmission.     Those 
bearings were being  tested as a possible alternative  to the 
spherical  roller bearings used  to  support the  second-row 
pinions of  the  roller gear drive. 

INITIAL  DEVELOPMENT  TEST 

Initial  development testing was   included  in the bench  tests   to 
provide data  for evaluation of the manufacturing methods of 
the  sun gear and  first-  and second-row  pinions  of  the  roller 
gear drive.     These gears were manufactured with the use of 
electron beam wolds   in certain operations of  fabrication. 
Electron beam welding  is a relatively  recently developed 
method which employs  a highly concentrated  beam of electrons 
to melt and  thereby  fuse components  together.     Electron beam 
welding produces  a relatively narrow  joint   (up to  20:1 depth 
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to width ratio) with a strength comparable to the annealed 
parent material.  Since this program marks the first time 
electron beam welded gears have been used extensively in a 
helicopter main transmission, the initial development testing 
was necessary to check the endurance capabilities of these 
gears before the start of the 200-hour endurance test. 
Modifications necessary to ensure failure-free performance of 
the electron beam welded gears for extended periods of time 
were made as a result of this phase of testing. 

1 

2ÜQ-H0UK ENDURAIJCE TEST 

The 200-hour endurance test was designed to evaluate the 
effects on the roller gear transmission of long-term operation 
in a fatigue environment. The test was divided into two 
parts.  After 110 hours were completed, as per the test 
schedule of Table IV, the test stand was shut down and both 
test and dummy gearboxes were removed from the test stand. 
Strainers and chip detectors were visibly inspected for any 
signs of failure and the roller gear unit was visually 
inspected.  Upon completion of inspection, both gearboxes were 
then replaced in the test stand and the test continued for an 
additional 90 hours as per Table V. Throughout the 200-hour 
endurance test, transmission temperatures, oil pressures, and 
oil flows were continuously monitored.  In addition, chip 
detectors were inspected at 10-hour intervals. Following 
completion of the 90 hours of testing, both gearboxes were 
removed from the tost stand and completely disassembled.  All 
gearbox components were subjected to magnaglow inspection. 
Those components containing electron beam welds were also 
subjected to pulse-echo ultrasonic inspection as a check on 
the integrity of the welds. 

EFFICIEUCY TEST 

Coincident with the 2üÜ-hour endurance test, an efficiency 
test was conducted. The objective of this test was the 
accurate determination of the efficiency of the roller gear 
drive transmssion by means of heat loss calculation.  In order 
to accomplish this, the test gearbox was insulated with a 
thickness of fiberglass insulation on all nonrotating 
surfaces.  The lube oil was plumbed through a water-oil heat 
exchanger, and both oil lines and heat exchanger were insulated, 
During the test, input power, tail takeoff power, main shaft 
power, water-in temperature, water-out temperature, and water 
mass flow rate were continuously recorded. From the data 
gathered, the heat loss (a measure of the inefficiency of the 
system) was calculated from the mass flow rate and the enthalpy 
of the heat exchanger water.  A plot of heat loss expressed in 
friction horsepower versus input power was constructed by 
fitting data points by the least squares method. 
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TAÜLL IV. LNUUUANCIJ TEST SPECTRUM - • 110 HOURS 

T ime Total Input Power Tail Power 
(hr;nir ) (hp) (hp) 

15:00 1100 250 
50:00 1950 250 
25:00 2400 250 
10:00 2700 250 
6:30 3000 425 
1:30 1950 425 
1:30 3560 425 
:30 3700 425 

TADLE V. ENDURANCE TI JST SPECTRUM - 90 HOURS 

Time Total Input Power Tail Power 
(hr:inin) (hp) (hp) 

0:45 400 40 
7:30 1100 250 

32:00 1950 250 
12:30 2400 250 
7:00 2700 250 

19:30 3000 425 
4:30 1950 425 
4:30 3560 425 
1:45 3700 425 
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TEST FACILITY 

For the testing discussed in this report, a tost facility was 
required in which the roller cjear drive qearboxes could he 
mounted and tested under conditions duplicating as closely as 
possible actual aircraft conditions.  This section discusses 
in aetail the facilities used during the testing described 
heroin.  The first section is a short discussion of the no-load 
lubrication test rig which allowed for the testing of one 
gearbox to which no external torque is applied.  The balance 
of this chapter discusses the setup of the regenerative test 
stand which was used for the majority of the testing. 

■jQ-LQAI) LUBRICATION TLST RIG 

Testing of the roller gear transmission for the no-load 
lubrication test basically consists of applying a driving 
force that rotates the gearbox at a variable speed up to 100 
percent speed.  The driving force is required to rotate the 
gearbox only against internal friction.  Instrumentation to 
monitor oil temperature, flow, and pressure is incorporated so 
that accurate determination of optimum lubrication parameters 
is possible.  Although full-load testing may eventually 
determine additional lubrication requirements, the no-load 
lubrication test generally establishes the correct lubrication 
system besides initially checking the dynamic components in 
the gearbox. 

To fulfill the requirement of variable speed in the no-load 
lubrication test of the roller gearbox, a hydraulic motor was 
selected to supply the driving force.  The tail takeoff 
flange was selected as the most advantageous location to rotate 
the gearbox at 100 percent speed due to the speed limitation 
on hydraulic motors.  Driving of the inputs which would have 
more closely approached aircraft conditions was unacceptable 
because of the high speed (18,966 rpni) required. The main 
rotor shaft was unacceptable because of its low speed (203 
rpm). Tail takeoff flange rotational speed is 3025 rpm at 
100 percent speed and is compatible with most hydraulic drive 
motors.  The estimated no-load 100 percent speed power require- 
ment was 50 hp.  A hydraulic motor was selected that would 
meet these requirements. 

The next consideration in the design of the no-load lubrication 
test rig was the support of the gearbox and drive motor.  To 
expedite testing and reduce cost, the run wagon that is used 
to support and align the gearbox when installed in the regener- 
ative test stand was selected as the test frame, A removable 
structural steel framework was added at the rear of the test 
wagon to support the hydraulic motor drive as shown in Figure 
20, This configuration permits the gearbox to be installed 
directly in the regenerative test stand upon completion of the 
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no-load lubrication test. The only hardware to be removed 
then would be the hydraulic motor and framework.  Most of the 
basic instrumentation used in the no-load lubrication test is 
required for the bench test and could remain intact during the 
transfer from one test facility to the other. 

The structural steel framework to support the hydraulic motor 
was fabricated prior to assembly of the gearbox.  Final instal- 
lation of the framework and alignment of the hydraulic motor 
was completed after installation of the gearbox on the test 
wagon. A triple Thomas coupling assembly was installed between 
the flange of the hydraulic motor and the tail takeoff flange 
of the aircraft gearbox to allow for small angular shaft 
misalignments that could occur during the testing. 

A 125-hp pumping unit was used to supply power to the hydraulic 
motor. A thermostatically controlled water-oil heat exchanger 
permitted operation of the pumping unit for extended periods 
of time without danger of overheating.  Ar additional water-oil 
heat exchanger was employed to maintain gearbox lubricating 
oil temperature at normal operating conditions. 

REGENERATIVE TEST STAIJD 

Sikorsky Aircraft employs regenerative type (back-to-back) 
test stands in the testing of fully assembled transmissions. 
These facilities permit the testing of transmissions under 
laboratory controlled conditions. Loads similar to flight 
aircraft loads are applied to the transmission undergoing 
tests. Accelerated testing with loads in excess of those 
obtainable on the flight aircraft may be applied also. Test- 
ing is not restricted to environmental conditions and can be 
conducted on a 24-hour/7-day-a-weck schedule. 

The basic concept of a regenerative tost facility for the 
testing of transmissions is the incorporation of torque loops. 
A transmission is essentially a device to transmit torque from 
point A to point B.  Usually associated with this transmission 
of torque is a change in speed, and a change in angle. The 
roller gearbox is designed to transmit torque from two General 
Electric T58-GE-16 engines at 18,9GG rpm to the aircraft main 
rotor head which rotates at 203 rpm and at an angle of 8G 
degrees to the input.  In audition, the roller gearbox supplies 
torque to a tail takeoff flange which is used to rotate the 
tail rotor assembly.  Additional torque takeoffs are provided 
to power generators and hydraulic pumps at various speeds. 
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The S-Gl main tranonission rocjenorative test stand at Sikorsky 
Aircraft, Figure 21,  employs two basic torque loops in the 
testing of aircraft transmissions.  In the main loop. Figure 
22, torque is applied at the main rotor shaft of the dummy 
gearbox.  It is transmitted through the dummy gearbox and into 
the test gearbox by means of the input shafts.  The torque is 
then transmitted through the test gearbox up through the main 
rotor shaft of the tost gearbox and back to the main rotor 
shaft of the dummy by means of spur gears.  The second torque 
loop incorporates a pair of commercial gearboxes connected by 
a long shaft. The commercial gearboxes are connected to the 
tail takeoff outputs of the test and dumm" gearboxes. 

Electric motors, which are connected to the main torque loop, 
but not in series with the main torque loop, are used to 
overcome system friction and operate the transmissions at 
!30-percent and 100-percent speed. 

It should be noted that although the "test" gearbox is rotated 
and loaded to simulate flight conditions, the dummy gearbox is 
not.  In the S-61 test stand, the "auwray" gearbox is rotated 
in a reverse direction with the loads in the correct direction. 
In addition, the transmitted load in the dummy is from the 
main rotor shaft to the inputs, and is of a higher magnitude to 
compensate for losses in power flow.  In most areas of the 
dummy box, particularly in the roller gear unit, the effect of 
opposite rotation and the small differences in magnitude of 
load are negligible.  In effect then, the dummy gearbox roller 
gear unit is a second test sample. 

To apply torque to the main "torque loop" in the S-Gl main 
transmission test stand for testing of the standard production 
S-61 type transmissions, the dummy gearbox ring gear is rotated 
by means of hydraulic cylinders.  The ring gear in the S-61 
main transmission, being a fixed nonrotating member of the 
planetary gear train, transmits torque to the main housing of 
the gearbox through shear bolts.  In the dummy gearbox, the 
shear bolts are eliminated and the ring gear is allowed to 
float. To react system torque, the ring gear is secured to 
the test stand by a pair of hydraulic cylinders which are 
employed not only to react system torque but also to apply 
system torque by rotating the ring gear in a direction opposite 
to that of the system torque. 

The roller gearbox design incorporates a rotating ring gear 
that drives the main rotor shaft. The roller posts which 
react system torque to the gearbox housing are buried within 
the gearbox and could not be isolated from the rest of the 
gearbox in an acceptable manner for applying system torqae. 
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Figure 22. Torque Loops - Regenerative Test Stand. 
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A modification to the basic s-61 main "torque loop" at the 
commercial gearbox was designed which would eliminate any rework 
to the aircraft gearbox for applying torque. The "torque loop" 
was severed and then reconnected through an arrangement of 
coaxial shafts and rotating torque plates (Figure 23)• Elec- 
tric jacks are used to connect the torque plate of the inner 
shaft, attached to the dummy gearbox main rotor shaft, to the 
torque plate of the outer shaft, attached to the commercial 
gearbox dummy bull gear. Actuation of these jacks rotates the 
inner shaft torque plate relative to the outer torque plate and 
thus applies torque to the system. Power to the torquo jacks 
is through an electrical slip ring mounted on the axis of 
rotation.  Control of the torquo jacks is accomplished at the 
operator's console. 

;io rework of the secondary or tail drive shaft "torque loop" 
was required for this test, since the roller gearbox tail 
drivo shaft system is identical to that of the standard S-61. 

The overall envelope of the roller gearbox when compared to a 
production S-61 gearbox is lower and wider. Extensive rework 
to the structural steel supports of the test facility was 
required to accommodate the roller gearbox. In addition, the 
rcworl; had to permit both roller gearboxes and production S-61 
gearboxes to be tested in the same facility. Maintaining 
alignment between test and dummy inputs and between test and 
dummy outputs with the commercial gearbox incurred installation 
of additional supports before any of the existing structural 
steel was modified. 

GKARBOX IIISTRUMEUTATIOIJ 

Instrumentation requirements for the bench test of the roller 
gearbox were as follows: 

Thermocouples 48 

Strain gage measurements 13 

Chip detectors 4 

Pressures 7 

Flow 1 

Speed 1 
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Thermocouples were installed in each gearbox at all primary 
bearings. The thermocouple locations are tabulated in Table VI 
and shown in Figure 24. These thermocouples arc basically 
washer typos, installed at or near the load zone of the non- 
rotating member of the bearing.  Lead wires from the thermo- 
couples were extended through holes in the outer housing to 
strip chart recorders. To eliminate oil leakage at these holesr 
packing gland fittings were installed, which compressed a rubber 
grommet around the lead wire. The strip chart recorders were 
of a sequential type that continually printed each temperature 
at 2.5-second intervals. In addition to measuring bearing 
temperatures, thermocouples were also installed to measure oil 
and ambient air temperature. 

Strain gages were used to measure torque through both the main 
and tail drive shafts. All roller posts were also strain 
gaged using a full wheatstone bridge configuration in both the 
radial and tangential directions as shown in Figure 25.  Outputs 
of all strain measurements were recorded on light beam 
oscillographs. 

Pressure measurements were made at the two lubrication oil 
pumps, all manifolds, the two input extentions of the dummy 
gearbox, the input lines to roller gear units, and the jets 
furthest along the oil lines from the pump. Each pressure 
was monitored on direct reading pressure gages at the 
operator's console. 

The oil lubrication systems of both the test and dummy gearboxes 
are connected to the test facility system.  Each gearbox is 
serviced by separate filters and heat exchangers.  The gearbox 
lubrication pumps supply the pressure for the system as shown 
in the schematic of Figure 26.  A facility auxiliary pump which 
operates only when pressure from the gearbox pump drops below 
40 psi is plumbed into the system. 

Oil flow to each gearbox was monitored using a flow turbine 
installed in the lube oil pump discharge line.  Readout of 
flows was on a frequency converter installed in the operator's 
console. 

Chip detectors were connected to a panel mounted light/alarm 
system.  Each gearbox was equipped with four separate chip 
detector/strainer combinations.  One chip detector was installed 
in both the l.h. and r.h. input drains. Others were located 
in the rear section drain and in the main lube oil sump, as 
shown in Figure 27. 
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TABLE  VI.     THERMOCOUPLE LOCATIONS, ROLLER GEAR TRANSMISSION 

Number Location 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

L.H. dummy gearbox extension ball bearing 
R.H. dummy gearbox extension ball bearing 
L.H. input bevel pinion stack ball bearings 
R.H. input bevel pinion stack ball bearings 
L.H. input bevel pinion roller bearing 
R.H. input bevel pinion roller bearing 
L.H. input bevel gear lower roller bearing 
R.H. input bevel gear lower roller bearing 
L.H. input bevel gear duplex bearings 
R.H. input bevel gear duplex bearings 
L.H. input spur gear upper roller bearing 
R.H. input spur gear upper roller bearing 
Main rotor shaft roller bearing 
Outer shaft roller bearing 
Outer shaft tapered roller bearings 
Bevel pinion T.T.O. forward tapered roller brg, 
Bevel pinion T.T.O. aft tapered roller bearing 
Spur gear T.T.O. roller bearing 
Main rotor shaft duplex ball bearings 
Second-row pinion spherical bearing 
Second-row pinion spherical bearing 
Second-row pinion spherical bearing 
Second-row pinion spherical bearing 
Second-row pinion spherical bearing 
Second-row pinion spherical bearing 
Second-row pinion spherical bearing 
Spur gear T.T.O. ball bearing 
Adaptor gearbox input forward ball bearing 
Adaptor gearbox output ball bearing 
Adaptor gearbox idler ball bearing 
Adaptor gearbox output roller bearing 
Adaptor gearbox idler roller gearing 
Adaptor gearbox input aft ball bearing 
Spur gear input T.T.O. roller bearing 
Spur gear output T.T.O. ball bearing 
Rotor brake forward ball bearing 
Rotor brake aft ball bearing 
Lubrication 'oil out* temperature 
Lubrication pump roller bearing 
R.H. generator ball bearing 
Lubrication 'oil in' temperature 
L.H. generator ball bearing 
L.H. generator roller bearing 
Utility pump roller bearing 
Auxiliary pump roller bearing 
Primary pump ball bearing 
Tachometer ball bearings 
Ambient air temperature  
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Figure 24.     Thermocouple Locations -  Roller Gear Transmission. 
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DIRECTION OF APPLIED 
RADIAL LOAD 

DIRECTION OF APPLIED 
TANGENTIAL LOAD 

Fiyure  25.     Strain Gage Locations -  Post,  Second-Row Pinion. 
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LEFT-HAND & RIGHT-HAND INPUT 
CHIP DETECTORS 

ROLLER GEAR CHIP DETECTOR 

Figure 27.  Chip Detector Locations - Roller Gear Transmission. 
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BLlJCll TUST RESULTg 

This chapter discusses tlie four phases of bench tostinq to which 
the roller gear drive transmission v;as subjected,  Ourinq these 
tests, a total of 2C4 hours of testinq v.'as logged,  rigure 2ß 
shows a breakdown of the total test tine into the four phases 
of bench testinq including important shutdowns.  The efficiency 
test, which is also included in this discussion, is not shown in 
the figure since it was conducted as part of the 2ü0-hour 
endurance test, 

UU-LOAÜ LlbUICATIÜh' TLST 

The no-load lubrication test was conducted to evaluate the 
functional perfomancc of the roller gear transraission and 
to  ascertain the optinun lubrication system for the gearbox. 
The test was conducted to verify jet size, anount of oil 
required in the gearbox, and modifications to the gearbox 
necessary to ensure satisfactory lubrication and temperature 
levels. The initial lubrication system was based on analysis 
conducted during the design of the transmission. 

Test Wagon, Ko-Load Test 

The assembled dummy (slave) gearbox was installed on the test 
wagon in preparation for the no-load lubrication test.  The 
dummy gearbox was selected as the test article for this series 
of tests as it did not contain freewheel units. 

Figure 29 shows the input section of the dummy oearbox.  The 
freewheel units, normally installed inside the vertical bevel 
gear shafts, are replaced by single-piece shafts.  This ensures 
rotation of the input pinions when power is applied at any 
output shaft. Also shown in Figure 29 is an extension/adaptor 
on the input bevel pinion housing. This enables aircraft type 
drive shafts to be used to drive the test gearbox during sub- 
sequent testing to be conducted in the regenerative test stand. 

The hydraulic motor was installed on the no-load lubrication rig 
and aligned with the tail takeoff flange, as shown in Figure 20 
(test facility, no-load lubrication rig). All instrumentation 
was connected and checked out. The gearbox was serviced with 
15 gallons of SATO 35 oil. 

Testing was initiated at 20 percent operating speed, and 
incremental speed changes of 10 percent were conducted after 
partial temperature stabilization was reached.  At 48 percent 
speed (100 percent speed ■ 3025 rpm), testing was discontinued 
because of drive motor flow limitations which prevented higher 
speeds. A hydraulic motor of greater flow capacity was 
installed. Testing was continued until a speed of 70 percent 
was attained, at which point testing again was discontinued 
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Figure 29.  Input Section - Dummy Gearbox. 
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because of drive motor flow limitations. 

It was noted during this series of tests that the inputs were 
operating at temperatures approximately 20^°c higher than the 
remainder of the gearbox. Mo major problem was felt to exist 
at this time. This conclusion was based on the fact that all 
input temperatures stabilized and were identical at both the 
left-hand and right-hand sides. 

Regenerative Test Facility^ No-Load Test 

Having attained a speed of 70 percent on the no-load lubrication 
test rig without experiencing any major problems, the decision 
was made to complete the test at 100 percent speed in the 
regenerative test facility.  Initial testing in the regenerative 
stand was conducted at 50 percent speed to verify previous data 
anu to check out compatibility of the gearbox with the stand. 
During this series of tests, drive power to the aircraft gearbox 
was transmitted through the main rotor shaft.  The input drive 
shafts and the tail drive shaft were not installed.  Minor 
compatibility difficulties with the gearbox instrumentation and 
the lubrication system plumbing with the regererative test 
stand facility were resolved and the gearbox "»peed was 
increased to 100 percent.  After obtaining stabilized readings 
of temperature, the effects of varying the amount of lubricant 
in the gearbox were evaluated under stabilized conditions. 
This permitted the selection of the oil level for the gearbox 
which achieved the best compromise between oil volume and 
stabilized gearbox temperatures.  Testing was discontinued and 
tiie gearbox removed from the test scand when several small 
magnetic particles were found in the chip detector at the end 
of day inspection. Figure 30. There were insufficient particles 
to activate the warning light.  Testing was resumed after a 
partial teardown and inspection.  The source of the magnetic 
particles could not be determined, and it was concluded that 
they may have entered during the final assembly of the gearbox. 

The input stack bearings, operating at a rotational speed of 
18,966 rpm with a DN of 1,043,000, ran hotter than expected with 
a mean operating temperature of 118^0C.  Increasing the 
quantity of oil supplied to the bearings from 1.75 to 3.0 
gallons per minute resulted in a temperature drop of only 3 
degrees.  Restricting the amount of oil conversely caused an 
increase in bearing temperature.  Incorporating a shield around 
the input bevel pinion reduced the temperature of the stack 
bearings by 5h° C  and the bevel pinion roller bearing by 12 V 
C.  This shield, wrapped around the lower half of the gear and 
following the contour with 0.12 inch clearance as shown in 
Figure 31, allows the oil to drain freely from the stack 
bearings and the input housing. 
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Fiyure  30.     Chip Detector,   .'Jo-Load Lubrication Test. 
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The duplex bearings on the bevel gear shaft operate at a ON of 
l,lbO,000, the highest in the gearbox.  Lubrication to these 
bearings is supplied from a probe jet located between the bear- 
ings which directs oil to the inner raceways of each bearing. 
Those bearings also ran hotter than anticipated at a tenpcrature 
of 125° C.  It was theorized that oil was accumulating around 
the bearing housing, thereby causing excessive heat as a result 
of churning.  Oil lubricating the bevel gear mesh is forced 
outward by the rotation of the gear, thus creating a wall of 
oil which prevents the oil supplied to the bearings from 
draining.  To alleviate this problem, drainage holes were 
machined in the main housing to allow the oil to escape. Figure 
32. 

Testing with 17 gallons of oil was terminated after 50 minutes 
when« after stabilization of temperatures, the temperatures of 
the spherical bearings in the roller gear unit output gears 
suddenly rose 20 degrees to a mean of 102° C. Accompanying 
this rise was an increase in friction horsepower.  It was 
theorized that insufficient oil drainage in the roller gear 
unit caused a high dynamic oil level which extended into the 
roller gear assembly. The output ring gear of this unit acts 
as a collector for the oil and allows a head of oil to build up 
before it can bleed out. Within the head of oil, the second- 
row pinion gears operate, continuously churning the oil and 
thereby generating heat. It was apparent that better drainage 
of the oil collected by the ring gear was reguired. Holes in 
the vertical portion of the ring gear web were drilled to allow 
the oil to drain. 

The rear cover casing containing the tail takeoff spur gears 
and accessory drive spur gears, whose bearings are gravity fed 
by oil collected in scuppers, experienced no problems; nor was 
there any excessive heat generated in the adaptor gearbox by 
the 3.37-inch-wide spur gears. 

The final inspection included a complete disassembly of all 
the gearbox subassemblies. Ho sign of any malfunction was 
detected. 

Test Results 

The tests revealed that 14,5 gallons was the optimum amount of 
oil for the gearbox. This quantity of oil prevented cavitation 
in the two-vane type lubrication pumps, yet did not create 
excessive churning losses within the gearbox. The oil temper- 
ature increase for the gearbox with this quantity of oil is 27° 
C for an oil-in temperature of 70° C and oil-out temperature of 
97° C.  Pump cavitation occurred at oil levels less than 13 
gallons.  Various tests were conducted to determine if oil flov; 
fluctuations were being caused by an insufficient oil 
recovering rate. However, tests conducted by-passing 
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Fi<jurG   32.     Drainage  Ports  -  Input Bevel Gear Housiny. 
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restrictive  areas of  the oil path had  no effect. 

Fiyure  33  shows both static and operating    levels of 14.5 
gallons of oil  in  the  gearbox.     With  an   initial   14.5 gallons  of 
oil  in  the gearbox,   the  quantity  that remains  trapped  after 
drainage  is   2.5  gallons. 

Goarbox Modifications 

As a result of  the  tests,  the  following  modifications were 
incorporated   in  both  the dummy goarbox,   on which  the  no-load 
tost was conducti.jd,   and  the  test gearbox,  which was  in the 
process of being  assembled: 

Main  housing  - drainage holes  machined   in  the  input bevel 
pots  and  screens  incorporated  as  shown   in Figure  33.     Mesh 
type  screens with chip detectors  incorporated  in  the 
center membrane  of  the main  housing. 

King  gear output  flange assembly  -   0.5-inch-diainoter holes 
machined  in  the  ring gear and output  flange as  shown   in 
Figure   34. 

Lower housing  sump -  four drain  bad;  lines   incorporated 
(Figure   34) . 

Input  pinions  -   shields   incorporated   (Figure  31). 

The  inclusion of  screens  in  the   input bevel pots and 
center membrane  conpartncntalizes   the  gearbox  into  six 
units  as   shown   in Figure  35.     Those   incorporate  the 
following  gear meshes: 

1 &  2    The   left-hand  and right-hand   input bevel  pinion  and 
gear  assemblies. 

3 The combining  spur gears  and  tail   takeoff bevel gears. 

4 The roller gear  unit  and   isump  pump drive  nonrs . 

o The accessory  section . 

6 The adaptor gearbox. 

The gearboxes  now  incorporating   four magnetic chip 
detectors  and  eight plug   type  uotectors   (incorporated   in 
the  center membrane  screen baskets)   enable  the  location 
of  any   failure  to be  accurately  detemined. 
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DRAINAGE HOLE 

DRAIN BACK LINE 

Figure   34.     Oil Drainage - Ring Gear/Lower Housing, 
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LEFT-HAND & RIGHT-HAND INPUT 
CHIP DETECTORS 

ROLLER GEAR CHIP DETECTOR 

Figure  35.    Compartmentalization - Roller Gear Transmission. 
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CEAB PATTLKIJ üEVLLOPtlLIJT TLST 

Viio purpose of the gear pattern dcvelopnent test was to 
.jutahliüh satisfactory gear patterns on the tail takeoff and 
input Level gear sets and to determine the dynamic character- 
istics of the roller qear transnission. 

Included in the preparation for the gear pattern development 
test was the calibration of the second-row j.inion Ixsaring posts 
and the main rotor shaft.  The posts (seven iier gearbox) were 
calibrated with the use of Wheatstone bridge strain gages 
bonded on the inside bore of tiie posts, as shown in Figure 25. 
A tangential load of 10,000 pounds and a radial load of 500 
pound! were applied to each of the posts by means of a 
hydraulic cylinder as shown in Figure 30,  By measuring the 
change in voltage across the strain gages, a relationship 
between voltage change and load './as determined, thereby 
enabling loading characteristics of the posts to be monitored. 

Calibration of the strain gages of the main rotor shaft was 
perfonod in a similar manner.  A torque of 950,000 in.-lb was 
applied to the main rotor shaft by two hydraulic rams, as shown 
in Figure 37, and reacted by restraining the input shafts. 
Voltage changes across strain gages mounted on the inside of 
the rotor shaft were monitored and related to the applied 
torque.  This enabled the torque through the main rotor shaft 
to be dctomined at any time by examination of the strain gage 
output voltage. 

The roller gear units for the test and dummy transmissions were 
assembled with those components listed in Tables VII and VIII, 
respectively. These tables show the status and total number of 
tost hours accrued for each part.  Figures 33 and 39 show the 
location of the gears in the test and ciummy roller qear units. 
Thermocoupl-'S attached to tue posts as shown in Figure 4 0 and 
numbered V21 through T26 were used to measure the temperatures 
of tne bearings in the second-row pinions.  Those temperatures 
are recoruod on the run sheets given in Appendix I.  These 
sneets are records of the data listed in the instrumentation 
section of this report for this test and subsequent tests. 

Figure 41 s'ows the partially assembled roller gear unit with 
the top hal of the double plate removed, exposing the flanges 
of the second-row pinion posts. 
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Fiyure 36.  Static Calibration - Second-Row Pinion Posts. 
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Figure  38.     Component Location - Test Roller Gear Unit. 
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Fiijure  40.     Therraocoui-le  Installation -  Second-Row Pinion Post, 

76 



X 
o 
u 

8 
•p 
Ü1 
(1) 
En 

A 
k3 
a) 
Ü5 

> 
■H 

a 
u 
0) a 
M 
0) 

o 
C4 

a 
M 

•H 
Du 

77 



The  tost gearbox was   installed  in  the   regenerative  test  stand 
and checked out  in a manner  similar  to  the  tests  conducted on 
the  dummy gearbox  during  the no-load   lubrication  test.    The 
dummy gearbox,   upon completion of  the   internal modifications 
performed  after  the  no-load lubrication  test  and   the calibration 
of tiie main  rotor  shaft,  was  installed   in   the   test  stand  with 
the  test gearbox  as  shown  in  Figure  22.     An  input drive  shaft 
was  installer;  betv/cen   the  test and dununy  gearboxes  as  shown   in 
Figure 42,    The  input drive  shaft  contains  pole  pieces   (see 
Figure 4 2)   uiiat  are  used  in measuring   the  torque   transmitted 
through  the  rotating  shaft when under  load,     When  the  shaft   is 
subjected  to   torque,  one  end of  the  shaft   is  deflected relative 
to  the other  end.     This difference  in   torsional  deflection  is 
measured by means  of a magnetic pickup which  detects  the 
relative  displacement  of   the  pole  pieces.     To  accomplish  this 
with  a  single  pickup,   the  pole  pieces   are   cantilevrred  from 
each end of  the   shaft  ami  are  free   floating.     The  pole pieces 
are  of ferrous  material   to  induce  a  signal   in  the  pickup.     The 
signal  from  the  pickup   is  then conditioned   into  an analog 
output proportional   to  shaft  twist  and  displayed on an 
indicating   system. 

Tiie  natural   frequency  of   the   installed   interconnect  shaft 
(Ficjuro 42)   was  determined by conducting  a  "ran"   test.    This 
test  consisted of  installing  a small  crystal   accolpromoter  to 
the r.lid-span of   the  shaft,   the output  of which  was  recorded 
with  a light bean oscillograph.    A  60  licrtü   roferonce  trace  i.c 

used as a  time  base.     The  shaft was  "rapped"   and  the  resulting 
output of  the   accoleroraeter was  a   trace  of   the   natural 
freguency  in  a  decaying   curve.    The   frequency of  the 
accelerometcr was  compared  with  the   60   hertz  reference  trace  to 
determine  the   frequency of  the   first  shaft  critical mode. 
Operation of  this   shaft  was  determined   to  be  unacceptable  at 
lüü  percent  speed because  the   shaft critical  mode  was   found  to 
be  within   3 percent of  the  operating  speed,     liowovor,   to 
expedite  the bevel  gear pattern development  tests,   testing with 
this   shaft  was   permitted  to a maximum of   50   percent  speed. 

In  order to check  out  the   l:est  stand,   both  gearboxes were  run 
for  1  jiour  and   1U minutes   (0 -  1:18  total   test   tine)   with no 
input  shafts.     After  the   installation of   the  drive   shafts,   as 
described above,   the  gearboxes were  run   for  4 7 minutes  at  50 
percent speed.     At  2:05   test hours,   the   test  stand  was  shut  down 
for  visual   inspection of  the  input bevel   gear patterns  through 
the ports.     However,   shields  incorporated as a  result of  the 
no-load lubrication  test hindered  inspection.     The   test  stand 
was   immediately  restarted  and  run at  30   percent   speed;   at  2:2G 
test hours   the   test  stand  was  then   shut  dov/n. 
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Figure 42.     Drive Shaft Installation - Regenerative Test Stand. 
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To overcome  the  50-percent speed  limitation,  a redesigned  input 
drive  shaft was  fabricated.    This  new  shaft,  Figure 43,  elim- 
inates the cantilevered pole pieces,   thereby reducing the weight 
of the shaft.    A "rap" test of this configuration indicated 
critical speed to be acceptably high at 130 percent operating 
speed.     In order to adjust the test  facility for an equal  torque 
split between the two input shafts,  a new torque measuring  system 
had to be devised  for the drive  shafts because of the removal 
of the pole pieces.    This was accomplished by the bonding of 
Wheatstone bridge strain gages on the  inside diameter of the 
drive  shafts.    Torque was applied  to  the system and measured 
statically.     It was adjusted by  "slipping"  the proper coupling 
until a satisfactory torque balance was achieved. 

With both redesigned shafts  installed and an equal torque  split 
established between the input shafts,   gear pattern development 
testing was continued.     In a series of  incremental  steps,   load 
was  increased up to a total  input power of 3000 hp at the  test 
main rotor shaft while operating at 100 percent speed   (2:26  - 
2:32  test hours). 

The tail drive  shaft torque loop was  connected,  and a series of 
incremental  load changes up to 500  hp was conducted to establish 
tail takeoff bevel gear patterns  and to check out the tail 
loop of the  facility   (2:32 - 3:42  test hours).    At the 
completion of  this series of tests both gearboxes were  removed 
from the  test stand for disassembly and  inspection. 

TEST 
GEARBOX GEARBOX 

Figure 43.  Strain Gaged Drive Shaft. 
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Test Results 

The input bevel pinions exhibited a hard line in the root of 
the year teeth, the result of insufficient charifer on the of1qc 
of the bevel year tooth. These teetli were dressed with 0,010/ 
0.015 inch chamfer, thereby alleviating this problem.  Apart fron 
this, the gear patterns were excellent with contact patterns 
extending across the pinion face as shown in Figure 44.  The 
tail takeoff bevels were also excellent, showing patterrs verv 
similar to those shown on tapes of the master gears.  The 
combining spur gears and roller gear patterns were hardly 
visible.  Evidence could be seen of very slight slidincj on 
cither side of the pitch line. 

On the basis of these inspections, authorization to manufacture 
the gears for the third and fourth qearboxos and all spares 
was given. 

Compliant Bearings 

During the gear pattern development test runs, extremely high 
temperatures were recorded under high load conditions in the 
test gearbox at the second-row pinion hearings.  This gearbox 
was assembled with compliant bearings, an acivanced state-of-the- 
art bearing involvinq iiouifications to a cylindrical roller 
wherein both ends of the roller are recessed as shov/n in Figure 
45, These hollow ended rollers v/ero developed with the objec- 
tive of increasing the range of nisalignmont which a cylindrical 
roller bearing could endure.  Redistribution of the load due to 
misalignment is achieved by elastic deformation of the roller 
ends which produces a contact area without end effects (i.e., 
nigh stresses).  These bearings were designed for this applica- 
tion to accommodate a slope of 0.0018 inch/inch at a load of 
10,950 pounds. 

Tiie temperature of these bearings, which approached 150° C 
after a few minutes of operation at 3000 lip, never stabiliiied 
and limited high pov/er test tuns to 3 to 4 minutes duration. 
In contrast, the dummy gearbox second-row pinion spherical 
bearings operated at 85° C.  Inspection revealed that the 
compliant bearings experienced overheating due to interference 
of the roller end faces with the inner and outer race bearing 
shoulders.  The shoulder of the inner race and the inside face 
of the spacer. Figure 46, were heavily scored and discolored 
from contact with the end faces of the rollers.  The reaction 
torque on the second-row pinion posts is 76,000 ft/lb when 
transmitting 3000 hp.  This resolves to a tangential load on 
each cantilevered post of 10,950 pounds.  The forces on the 
second-row year meshes induce it to remain parallel; therefore, 
any slope of the pinion post has to be accommodated by the 
bearing.  Detailed inspection of the bearings revealed 0,00 3 
inch axial play with the rollers and outer race and 0,002 inch 
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with the rollers and inner race.  This was insufficient axial 
clearance to accommodate the slope of 0,0018 inch/inch induced 
on the shaft when transmitting full torque.  Since the bearing 
could not absorb all the slope induced on the shaft, some was 
reacted by the gear.  Inspection of the second-row gear 
assemblies revealed a slight burr on the top roller caused by 
the canted second-row assembly being reacted on the first-row 
pinion roller shoulder. This resulted in slight burrs on the 
first-row pinion shoulders.  These and the second-rov; pinions 
were reworked to remove the burrs. 

The compliant bearings of the dummy gearbox discussed above 
were replaced by spherical roller bearings. Also at this tine, 
the main drive electric motors for the S-61 test facility were 
removed and rewound to increase their individual capacities 
from lliO hp to 225 hp. This requirement was to prevent motor 
overheating when running the roller gear transmissions.  If the 
motors were not rewound, it would have necessitated operating 
in an overload condition. The overload condition would have 
generated excessive heat in the windings and possibly induced a 
breakdown in the wire insulation. 

THERMOCOUPLE LEAD 

INNER 
RACE 

SHOULDER 

COMPLIANT 
BEARING — 

Figure 45,  Compliant Bearing Installation 
Second-Row Pinion Post, 
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Figure   4(J.     Compliant  Bearing  Damago. 
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INITIAL ULVLLÜPIII-IJT TLSTS 

Preparatory Lo the 2ü0-hour unduranco tests, a series of 
initial development tests v/cre conducted.  In these test runs 
powers up to 3700 hp total input wore imposed on the trans- 
mission with 3000 lip being transmitted throuoh the roller gear 
drive und the balance through the tail rotor takeoff section. 
The purpose of these tests was to evaluate the S-fil roller gear 
transmission, to assess its performance characteristics under 
high loads for extended periods of time, to determine if there 
were ai.y fundamental problems with the roller gear concept, and 
to evaluate manufacturing and assembly procedures. 

LIGHTWEIGHT POLE PIECE 

TEST 
GEARBOX 

INPUT 

DUMMY 
GEARBOX 

INPUT 

Figure 47.  Drive Shaft. 
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both test and dummy cjearboxcs were reinstalled in the 
regenerative test stand with a new input shaft assembly, Fiqure 
47. This shaft was fabricated with lighter weight polo pieces 
than wore used on the shaft for the gear pattern development 
test. The lighter pole pieces were designed to raise the 
critical speed of the shaft sufficiently to permit operation at 
100 percent speed.  A natural frequency test, similar to the 
one described for the gear pattern development test, indicated 
a natural frequency at 110 percent operating speed.  Recognizinq 
that with the limitations of this type of test a critical speed 
problem could be encountered, it was nevertheless decided to 
begin the initial testing witli this shaft because of the 
desirability of having a dynamic torque measurinq system. 

The first segment of testing began at 3:42 total test tine. 
Upon completing a warm-up period at 50 percent speed, facility 
speed was accelerated toward 100 percent speed.  At approxi- 
mately yii percent speed, the long input shaft pole piece made 
contact with the protective shaft guard in the facility, and 
the test stand was immediately shut down (4:17 tust hours). 

The subnuquent inspection revealed damage to the input shaft 
pole piucus and damage to the dummy gearbox input extension. 
Uumoval of the duLimy left-hand input chip detector revealed 
nur.iorous metallic particles, Figure 4ü.  The input shafts and 
the dummy gearbox inputs were then removed for detail inspec- 
tion. Teardown inspection of the left-hand dummy input revealed 
a complete breakdown of the ball bearing with extension housing, 
Figuro «19.  Severe spalling of the raceways had occurred from 
the "nigh inertia loads of the whirling shaft.  The balls had 
startoi. to melt from the heat caused by the spalling of the 
raceways.  Inspection of the loft-hand input Level pinion stack 
Ijuariug aaacrubly revealed an uneven wear path in the preload 
bearing of the four ball bearing stack caused by a raised nick 
on the split inner race.  In addition, debris had passed throuqh 
the preload bearinq and ucorcc. tiie balls.  This bearing assemble 
was ucemed unusable nnu roplacod.  The input bevel pinion roller 
bearing was inspected, found satisfactory, and reinstalled. 
The carbon graphite face seal was damaged as was the crowned 
spline couplinq shaft where the O-ring had scored the chrome 
plate u-rinq seat, Fiqure 50. The seal and spline coupling 
were also replaced«  Inspection of the riqht-hand dummy exten- 
sion and input section showed ninor damanc to the stack bear- 
ings, roller bearing, and extension housing ball bearing.  These 
bearings were replaced.  The carbon seal and coupling wore also 
damaged, resulting in their replacement« 
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Fiyure   48.     Chip Detector -   DuiiJuy  Gearbox. 
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C AGE SP liT OPEN 

Fi g u r e 49 . wa ll Bearing - Dummy Gearb ox Inp ut. 

Insp 'Ct i o n s howec that tile test gearbox inputs \/ere in ~J ood 
conui t ion ; ilO\Ie ver, t he g rease i n the rig h t-hancl cour linCJ hi1cl 
u i scolored . This coupling \vas repacked a nc.l rcassemb lcc1 . The 
lc ft - h a ml coup ling was in satisfactory condition. 

Pr ior t o r e ins t a llation of the dur:1my gearbox input bevel p inion 
a s semb lies , blank covers were installe d as seals over the dun®v 
i np ut bores, and the test stand was operated \<lith no loacl at 50 
percent and 100 percent speed to check out the gearboxes. 'l'he 

umny inputs were then r einstalled . The input driv e s hafts 
\Jere modified by r emoving the pol e p i e c e s, the r eby reverting to 
the shaft configuration of F i gure 43. The right-hand input 
shaft was strain ~aged and c a librated. 

1'he test stand with only the l e ft-hand d rive shaft installed 
was run for one hour at 1850 hp. 1'his drive shaft \vas t hen 
rcr.1oved to be strain gaged and calibrated. The right-haml 
drive shaft, which had been strain gaged and calibrated, was 
then installed and the test stand operated with only this drive 
shaft for one hour at 1850 hp. Testing was continued at 6:17 
hours total test time \·lith both shafts installed. Testing v1a s 
halted at 17:28 total test time for a facility problem in the 
main rotor shaft coupling. 
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At  this  tiiao both  test and duininy gearboxes were partially 
disassembled.     The   roller year units wore  removed  from their 
respective  gearboxes,   disassembled and  inspected.     The  roller 
gears   from both gearboxes  snowed excellent  gear  tooth patterns 
on  the sun/first  row pinion an! second  row pinion/ring gear 
meshes.     The   first/second  row gear pattern mesh was barely 
discernible.     Visible  on  the  shoulder of  the   first/second row 
lower  rollers were  signs  of scuffing.     Figure  51  shows gear 
serial number  12  which  is  the worse  case.     Lubrication  to this 
area by gravity  from the residue of the  first/second  row y^ar 
mesh was  apparently  insufficient.     In  order to ensure  adequate 
lubrication  to the   first/second row  lower rollers,  orifices 
were  drilled into the  seven probe jets which directed oil onto 
the  input side  of   the  sliding  contact  surfaces  of  the rollers. 

Figure   51.     .Scuffed  Roller Shoulder -  First-Row Pinion. 

u^on  conplotion  of   the  above  modification,   testing  was 
continued.     At  lii:2o   total   tost   time,   the  chip  detector  of 
the  dummy gearbox  roller gear unit war.  activated,   and   the  tost 
stanu was   immediately  shut down,     Inspectio*.   revealed   that 
activation of  the   chip  detector  had been  ca   ..ed   by  an  oil 
sealing  washer which  had  come  loose because  of   incorrect 
installation,     ;io  gearbox damage was  sustained  and  a now washer 
was   installed,    While  the gearbox was  partially disassenhled, 
it was  noted  that   the main  rotor  thrust  boarinq  was  burred and 
had  a debris  pit  in   the  outer  race.     This  necessitated   its 
replacement. 

91 



The  cjuarbox was  roassemblod   and   installed   in  the   tost  stand. 
Testing  was  continued  at  18:28   test time. 

At a   total   test time of   26:28  hours,   chips were   found   in  the 
fon/ard  lump chip detector of   the   tost ffoarbox,   Fiqr.re   52. 
Because  of  the  compartr.ientalization of  the gearbox,   the   chips 
could  have  originated  only   froia  the   roller gear  unit.     The   test 
and  dummy  gearboxes  were   remove«   from  the  test   stand   for 
disassembly  and  inspection. 

'^isual  Inspection 

Visual   inspection of  the   test  qoarbox   first-row  pinions 
revealed  spalling  of  the   snail   roller  diaroters  of  pinion   serial 
number  O'J   located  as   shown   in  Figure   133.     This   pinion   shows  a 
spalled  area approximateJy  2.5   inches   in length   around   the 
lower  roller  in Figure   154.     Spalling  of  the  top  roller was   less 
severe,   extending  for  approximately  0.5  inch.  Figure   5^. 
Visual   inspection of  the  remaining   first-row  pinions   revealed 
some  evidence of edge  loading  but  no  surface  breakdown«     The 
roller  surfaces of the  second-row pinions  showed  no wear.     The 
sun gear  rollers,   although   shov/ing   slight pitting  due   to debris, 
displayed  no  signs of  fatigue  damage.     Inspection of   the  dummy 
transmission  first-row  pinions   indicated  burnishing  of  several 
small   roller diameters.   Figure   5(j.     Magnetic  particle   inspection 
of  all  roller gear components   from  the  test and  dummy  gearboxes 
did  not  reveal  any  surface orientated  cracks. 

Dimensional  Inspection 

A dimensional   inspection  of   the   sun,   first-row  pinions  and 
second-row pinions  Indicated  all critical dimensions   includinq 
gear   spacing  and  timing,   roller diameters,  and  concentricity 
to be  within  the  required  drawing  dimensions.     Figures   57  and 
58  show  the   inspection equipment used  for measuring  the   'A' 
dimensions  between  the  master   index   teeth on  the  outer  and 
inner  gears  of  the  first-row  pinions. 
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Figure 52.  Chip Detector - Test Gearbox. 
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Figure  53.     Spalled  Rollers -  First-Row Pinion Test Gearbox. 

Figure  54.     Spalled Lower 
Roller, 

Figure  55. Spalled Top 
Roller. 
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(BURNISHED AREASI 

Figure 56.  Burnished Roller - First-Row Pinion Dummy Gearbox. 

Metallurgical Inspectiony First-Row Pinion Roller Ueld 
Fracture 

Microscopic examination of first-row pinion serial nuiiber 05 
revealed that spalling of the lower roller was caused by 
fatigue cracking originaMna below the surface and propagating 
to the surface. A cross-sectional sample, Figure 59, taken in 
an unspalled area immediately adjacent to the spalling revealed 
a subsurface crack extending through the electron beam weld 
zone as shown in Figure 60. There was no evidence of this 
crack at the surface.  Metallographic examination revealed a 
series of voids along the weld line as shown in Figure 61. 
Cracks were evident extending from one of these voids, as 
indicated by the arrow in Figure 61 and shown in Figure 62. 
Examination revealed a desired case microstructure of martensite 
and tempered austenite with no evidence of carbide network. 

Microscopic examination of the spalling on the roller from the 
top side of the assembly revealed fatigue cracking of the 
surface with no evidence of subsurface origins. A metallur- 
gical specinen taken adjacent to the spalling did not exhibit 
subsurface cracking in this area.  Voids in the weld zone, 
similar to those evident in the weld in the opposite roller, 
were evident.  Spalling of this surface may have been a result 
of load transfer occurring from a loss of contact area when 
the lower roller spalled. 

A microhardness traverse through the case-hardened surface of 
the snail dieuneter rollers, in a direction normal to the 
surface, showed a slight reduction in hardness and effective 
case depth on both top and lower rollers. This plot is shown 
ill Figure 63. This reduction is explained by the removal of 
stock during the final roller grinding operation and is 
probably the result of high temperatures generated during 
electron beam welding. The microhardness survey reveals a 
smooth transition from case to core with effective case depth 
measured at Re 50. The low case hardness and depth were not 
considered factors in the spalling, since the cracking 
originated subsurface at voids in the weld. 
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Fiyurc» 59,  üectional View - First-How Pinion. 

»t-*&£$!?.*'- 

Fiyure  60.     Llectron Beam Weld - First-Row Pinion. 
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JOINT DIA 

Fiijure  61.     Voids  -  Electron  Ueam Weld. 

Fiyurü  62.     Cracks  Lixtendiny  From Electron  Ueam Vveld Voids. 
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It was concluded that the fracture initiated in the area of 
the electron bear» weld. Subsurface stresses produced by 
roller contact forces caused cracking in areas of porosity of 
the electron beam weld. The weld porosity was most likely 
caused by the depth of the weld and the speed at which the 
part had to be welded in order to avoid affecting the hardness 
of the roller contact surfaces. 

Ultrasonic Inspection» rirst-Row Pinion 

Ultrasonic testing was conducted on the small diameter rollers 
of the first-row pinions to determine if detection of sub- 
surface cracking was possible. A direct contact Krautkramer 
ultrasonic flaw detector was used in conjunction with a dual 
transducer utilizing longitudinal waves. Acoustic contact 
between the transducer and the roller surface was by glycerine. 
A 0.25-inch-thick steel reference block was used for 
calibration of the ultrasonic equipment, this being 
representative of the distance from the roller surface to the 
weld. Gear assembly serial number 14 from the test gearbox 
exhibited a sonic indication of an abnormality.  Laboratory 
sectioning through the groove between the small gear and 
adjacent roller revealed subsurface cracking extending for 
approximately half the circunforence, as shown in Figure 64.  A 
series of voids was apparent around the entire circumference, 
as shown in Figure 65.  Separation of the crack interface 
revealed multiple fatigue zones originating at voids in the 
weld zone, shov/n typically in Figures 66 and 67.  The cracking 
in this gear is similar to the cracking evident in gear 
assembly serial number 05. 

First-Row Pinion Burnishing 

It was concluded that the burnish markings which occurred only 
on the rollers in the dummy roller gear unit were the result 
of applying the lubricant into mesh.  The probe jets were 
designed to lubricate the test gears and rollers out of mesh. 
Since the dummy transmission rotates in the opposite direction, 
lubrication for this box was applied into mesh, resulting in 
localized overheating. 

On the basis of the findings, a two-phase course of action was 
decided upon.  In the first phase, an ultrasonic inspection 
technique would be developed to ensure the integrity of the 
electron beam welds. The initial development test would 
continue with first-row pinions already manufactured provided 
they passed the ultrasonic inspection. The roller surface 
finish on all rollers would be improved. The second phase, to 
be incorporated should cracking occur in testing of these first- 
row pinions, would be a redesign of the first-row pinion 
assembly, which incorporates an electron beam butt welded joint 
as shown in Figure 68. 
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Figure 64.  Circumferential Crack- Roller/Gear Interface. 

ROUER SURFACE 

*r 

Figure 65.     Circumferential Crack - First-Row Pinion, 
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Figure 66.     Roller Separation - First-Row Pinion. 

Figure  67.     Voids  - First-Row Pinion Roller. 
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^ 

Figure 68.     First-Row Pinion - Butt Weld Configuration. 

Gearbox Modifications 

Lubrication oil to the roller gear unit is supplied from the 
manifold via a cored line in the main housing to a reservoir 
in the outer shaft housing.    Seven probe  jets tap into this 
reservoir and direct oil to each roller/gear mesh.    A restrie- 
tor aft of the manifold is used to regulate the amount of oil 
supplied to the roller gear unit.    Figure 69  shows the oil 
path to the probe jet.    At this time the size of the feed hole 
to the reservoir was increased from 0.18 to 0.37 inch diameter 
and the outer shaft housing was machined to increase the 
volume of the reservoir. 

Inspection of the roller bearings on the input bevel pinions 
of the dummy gearbox revealed track marks  in the outer race 
and glazing of the inner race. Figure 70,  which necessitated 
their replacement. 
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Figure 69,  Probe Jet - Roller Gear Unit. 
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GLAZED INNER RACE^ 

////////////^//////^r/T/rjrjT 

GLAZED INNER RACE * 

Figure 70.  Roller Bearings - Input Bevel Pinions. 
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With the completion of the Internal modifications to the 
transmission housings, and the assembly of both test and dummy 
roller qear units with new sun gears and first- and second-row 
pinions, as listed on Tables IX and X and located as shown in 
Figures 71 and 72, the gearboxes were reassembled and 
reinstalled in the test stand for continuation of the initial 
testing.  A torque split at the inputs was obtained using 
strain gaged drive shafts.  Testing was then continued for an 
additional 9.5 hours (total test time 35:58 hours), at which 
time testing was terminated when a large quantity of metallic 
particles were found on the dummy gearbox sump chip detector, 
as shown in Figure 73.  Inspection of all other chip detectors 
in the test and dummy gearboxes showed them to be free of 
metallic particles. The gearboxes were removed from the test 
facility for teardown inspection.  The power spectrum the 
gearboxes were subjected to during the 9.5 hours of testing is 
given in Appendix I. Review of the data sheets revealed no 
indication that a malfunction had or was occurring. 

Removal of the dummy gearbox sump showed more chips similar to 
those in the chip detector.  Removal of the roller gear drive 
and the disassembly of the output flange at the ring gear 
displayed the unit and parts located as shown in Figure 72. 
An assembly check using the timing marks on the first- and 
second-stage pinions revealed that all gears aligned correctly 
and the unit rotated freely.  Further examination of the roller 
gear unit revealed separation of the second-row pinion, top, 
output ring gear meshing gear, serial number 32 at the 4.061- 
inch-diameter weld. Figure 74. 

Visual Inspection 

Inspection of the fractured second-row pinion revealed a 
machined surface approximately 0.090 inch wide and extending 
for approximately 50 percent of the circumference in the 
fractured area as indicated in Figure 75.  This machined 
diameter is the electron beam weld joint face between the 
flange and the gear. 

The remaining second-row pinions in the roller gear unit 
incurred damage on the large diameter gears from debris. 
Figure 76 is typical of the damage sustained by these gears. 
Figure 77 shows a similar type of damage sustained by the first- 
row pinions. The ring and sun gears from ^he dummy gearbox 
roller gear unit sustained slight superficial damage.  It is 
Interesting to note that the rolling surfaces on all pinions 
were in excellent condition. 
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Figure 71.  Component Location - Test Roller Gear Unit. 
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Figure  73.     Chip Detector -  Dummy Gearbox. 
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Figure  74.     Gear Separation - Second-Row Pinion Dummy Gearbox, 

MACHINED 
SURFACE 
4.0M"DIA. 

Figure  75.     Separated Second-Row Pinion Gear, 

113 



BROKEN TEEIH 

Figure 76.  Gear Teeth Damage - Second-Row Pinion, 

Figure 77.  Gear Teeth Damage - First-Row Pinion. 
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Visual Inspection of the test roller gear unit showed all 
parts to be In excellent condition.    Magnetic particle 
Inspection of the sun and first-row pinions  failed to reveal 
any surface orientated cracks;  it did,however, reveal cracks 
in the gear/flange assemblies of second-row pinions serial 
numbers  34  and 40 in the same area where the fracture of serial 
number 32 occurred.    Subsequent examination of second-row 
gear/flange assemblies used during the initial test revealed 
similar cracks in serial numbers 12 and 15.    Figure 78 shows 
the crack found in serial number 12 which is typical.    The 0.25- 
inch-wide wear band on the 5.20-inch diameter is caused by the 
spacer which clamps  the outer race of the spherical bearing. 

Dimensional Inspection 

To check if any undue wear had occurred in the dummy gearbox 
roller gear unit,  a dimensional inspection of the rollers was 
conducted which revealed no wear of the surface. 

Metallurgical Inspection 

Metallurgical examination of the second-row gear assembly, 
serial number 32,  revealed a fracture in the weld area between 
the gear and flange extending for the entire circumference of 
the gear.     Fracture examination revealed fatigue cracking 
originating at the end of the weld zone as indicated in Figure 
79.    Evident in the fracture is a machined surface.  Figure 80. 
A cross-sectional sample through the weld revealed that the weld 
beam had missed the joint between the mating components,  as 
indicated in Figure 81 and Figure 82.    Examination revealed 
that while complete weld beam penetration had been accom- 
plished,  fusion had not occurred where the center of the weld 
beam missed the mating surfaces.    Metallographic examination 
of the microstructure in this area revealed an as-cast weld 
zone of typical core structure in the mating components. 
Hardness of the  flange,  gear and weld zone measured Re 40, 
38 and 40,   respectively.    Examination of gear/flange assembly 
serial number 40  shows a crack propagating from the end of the 
weld through the weld heat affect zone as seen in Figures  83 
and 84. 

It was concluded that fracture occurred because of incomplete 
fusion on the exit side of the weld. 
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Figure 79. Fatigue Crack Origin - Second-Row Pinion. 

MACHINED SURFACE 

VOIDS 

Figure   80. Machined Diameter - Fractured Section 
Second-Row Pinion. 
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Figure 81.     Gear/Flange Separation - Second-Row Pinion. 
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Figure 82,  Electron Beam Weld - Gear/Flange, Second-Row Pinion. 
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Figure 83.  Crack - Gear/Flange Assembly, Second-Row Pinion. 

FLANGE 

Figure 84. Crack Propagation 
Second-Row Pinion. 

- Gear/Flange Assembly, 
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Modification» Second-Row Pinion 

To ensure complete fusion of this joint, the welding schedule 
was revised to produce a wider joint. This required a modifi- 
cation to the gear so that a heavier blast shield could be 
positioned between the gear and flange to protect the finish 
gear from weld splatter. Figure 85 shows the modification to 
the second-row pinion assembly.  In addition, the ultrasonic 
inspection technique used for the first-row pinions was further 
developed to encompass all electron beam welded joints, and an 
acceptance criterion was developed. The resulting ultrasonic 
inspection technique and weld acceptance criterion are presented 
in Appendix II. 

First-Row Pinion Crack Propagation 

During the investigation of the second-row pinion fracture, 
first-row pinions from the test and dummy gearboxes were 
submitted to a pulse-echo ultrasonic inspection to determine if 
there was any degradation of welds during the 9.5 hours of 
testing. A comparison of these ultrasonic recordings with 
those taken on the same parts before testing was initiated 
revealed degradation of one small diameter roller of first-row 
pinion serial number 28, as shown in Figures 86 and 87.  Labor- 
atory sectioning to remove the roller to determine the cause 
for the change in the ultrasonic output revealed a 1.5-inch 
crack in the area of the weld.  The crack extended the width of 
the roller. Figure 88 shows the crack at a section through the 
rolJtir/gear interface, and Figure 89 shows the crack extending 
to a section taken at the shoulder of the small diameter 
roller.   Separation of the crack revealed fatigue cracking 
propagating from large voids in the wold, as shown in Figure 90 
and Figure 91. 

These are the voids which had been recorded by the ultrasonic 
inspection. Hardnesses of the gear, component, and weld zone 
wer«» Rc 38, 40 and 36, respectively, which conforms to core 
requirements. Metallographic examination revealed an as-cast 
weld zone of typical core structure in the mating components. 
Basfid on these findings, the first-row pinion was redesigned 
in iccordance with the recommendations specified earlier. 

Gearbox Modifications 

During the investigation of the roller goar second-row pinion 
fracture, the test and dummy transmissions were subjected to      • 
split inspections.  In both gearboxes fatigue fretting was 
occurring between the splines of the outer shaft and quill 
shaft. To arrest this condition, an oil dam was installed in 
the outer shaft, which forced oil to flow out through the spline 
instead of over the top of the outer shaft. 
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MODIFIED GEAR FOR 
HEAVIER BLAST SHIELD 

Figure 85, Second-Row Pinion Modification, 
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Figure  86.     Ultrasonic Recording - First-Row Pinion 
Roller Weld,   Small  Diameter Roller. 

Figure  87. Weld Degeneration  - Ultrasonic Recording, 
First-Row Pinion    Roller Weld,  Small 
Diameter Roller. 
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Figure  88.     Crack - Roller/Gear  Interface,     First-Row Pinion. 

■ 

Figure  89.    Crack-Roller Shoulder Section,     First-Row Pinion. 
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VOIDS 

Figure 90.  Crack Interface - First-Row Pinion Roller. 

Figure 91,  Void, Electron Beam Weld - First-Row Pinion. 
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Inspection of the test gearbox freewheel units revealed 0.060* 
inch-wide wear paths on both ends of the rollers, Figure 92. 
These marks were caused by "chucking" of the rollers in the 
cage slots due to insufficient load on the cage during free- 
wheeling operations. Stronger springs were installed which 
increased the load on the cage in the freewheel position from 
4 pounds to 6 pounds. 

Figure 92.  Rollers - Input Freewheel Unit. 

Ultrasonic Inspectiony Second-Row Pinion 

Ultrasonic inspection of new second-row pinions revealed the 
presence of an unwelded section in the lower roller weld of 
pinion serial number 56. The ultrasonic recording shows an 
unfused arc 2.0 inches long.  Removal of roller material from 
both sides of the unwelded area and machining 0.050 inch off 
the face of the roller allowed the unwelded portion to fall 
off.  A cosmetic weld which had penetrated 0.045 inch had 
prevented detection of the subsurface crack by magnetic 
particle inspection.  It was concluded that during welding, the 
electron beam was withdrawn prior to completion of the 360- 
degrce weld. A cosmetic weld then covered all trace of the 
previous weld. This gear assembly was replaced by a second-row 
pinion assembly which had been manufactured as a spare. 
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Maiinotic Particle Inipoction. Snc-oiul-kuw Pinion 

Prior to installtttion of tltose gears in tho roller cjoar 
transmisuion, thoy were aubjoctod to macjnotic particla inspoo« 
Lion which rovoaliul longitudinal cracklnq on  tho  inaido 
diamatar of tho liearincj boro, Ficjuro f)3. Examination of 
other second-row pinions which were in the proceti i>f rework 
iovo.iltul uimilarly located indicationn of cracking« 

Metallurgical examination revealed that the cracks were 
Multiple in nature, an ahown in Fiquro 94, and typical of 
cr.tcks associated with grinding stresses. Saveral aiaemblies 
evidenced a series of deeper circumferential cracks extendimi 
lor approximately I.'> inches as shown in Fiquro '>').  Examin- 
ation of cross sectional metallurqical specimens revealed the 
longitudinal cracks to IK» between 0,0007 - 0,001 inch deep. 
The circiunferenti.il cracks meaaured approximately 0.025 - 
0,030 inch deep«  All of the cracking was confined to a band 
0,44 inch wide, which coincided with the weld i:one which is 
located below thia area, Figure 90,     There waa no cracking 
evident on the remaining surface area.  Hardness of thia 
surf »ice meaaured uniformly Kc   56 acroaa the width to within 
0,25 inch of the edge where a hardness loss to Uc 50 was 
evident«  The time apan between the completion of manufacture, 
when magnetic particle inapoction had last been performed, am! 
detection of tho cracking waa approximately aix Months,  11 waa 
conclude«.! that cracking of theae second-row gear aasemblies was 
caused by residual stresses induced during manufacture, 
probably during the finish grinding operation« 

Since the indications occurred in an area of redundant load 
support structure, removal of the cracked metal by machining 
would not be detrimental to the life or function of the part. 
On this basin the magnaglow Indications were removed by 
machining 0,040 inch off the bore diamcier for a depth of 0,50 
inch.  An extended stress relieving cycle, in which the parts 
were subjected to a JJ-hour bake at 325° F, was conducted to 
alleviate any residual stresses that could have formed during 
the rework. 

• 
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Fiyure 93.  Deariny Bore Cracks 
Second-Row Pinion. 

Figure 94.  Longitudinal Cracks - Bearing 
Bore. 

Figure 95.  Circumferential Cracks 
Bearing Bore. 
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Testing was continued with the redesigned first-row pinion 
gears installed in both gearboxes. A list of the replacement 
roller gear parts is presented in Tables XI and XII. Their 
locations in the test and dummy roller gear units are shown 
in Figures 97 and 98. The test was stopped after 20.9 hours 
of testing (56:56 total test time) when the oil pressure in 
the dummy gearbox manifold dropped below an acceptable level. 
At this time all chip detectors were examined. Metallic 
particles were found in the dummy transmission forv/ard sump 
chip detector, but were insufficient in number to trigger the 
detector. After investigation of the steel particles, it was 
decided to run at full speed low power to determine which pump 
was not delivering and to see if more chips would be generated. 
It was found that neither pump could generate enough output 
to take over from the test stand auxiliary pump which supplies 
lubrication oil until 40 psi is developed by the gearbox pumps, 
and the test was stopped after 2 minutes.  Removal of the 
detectors showed an accumulation of more metallic particles 
in the sump chip detector. Consequently, the test was 
terminated and the gearboxes were removed from the test 
facility. 

Visual Inspection 

A review of the assembly procedure and inspection of the 
dummy roller gear unit. Figure 99, revealed that all timing 
marks on the gears wore correctly oriented.  Inspection of the 
partially disassembled unit. Figure 100, showed that first-row 
pinions serial numbers 14 and 15 had fractured teeth on the 
second-row mesh.  Examination of each part showed the rollers 
to be in excellent condition, while gear patterns on the first- 
row pinions indicated load was distributed evenly across the 
face of the teeth. 
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Figure 98. Component Location - Dummy Roller Gear Unit. 
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Metallurgical Examination 

Inspection of the fractured first-row pinion teeth revealed 
that the cracking had originated near the roots of the teeth 
where the heat affected zone adjacent to the weid had extended 
into the gear root, Figure 101.  A plot of hardness readings, 
taken in the vicinity of the fracture origin, is shown in 
Figure 102. 

Metallurgical analysis of the heat affected zone showed that 
transformation changes occurring during the welding process 
had resulted in an area of residual tensile stress.  This 
created a transition interface where an area of compressivc 
stress (carburized layer) bordered an area of tensile stress. 
This transition in the material, from a state of tension to a 
state of compression, led to a stress concentration at the edge 
of the heat affected zone which, in turn, led to the failure of 
the gear teeth. 

Fracture Analysis 

An analysis of tooth bending stress was performed to determine 
whether or not the allowable stress could have been exceeded 
at the point of failure in the heat affected zone. This 
analysis showed that while the allowable stress in this area 
had been decreased from 55,000 psi to 48,000 psi by heat from 
the weld, existing tooth bending stresses in the area were 
still below the allowable stress for a 3-sigma incidence of 
tooth failure. Torsional stress in this area was calculated 
to be 4000 psi, a value judged low enough to have had a 
negligible effect on the teeth.  Bending stress due to overall 
loading of the gear was calculated to be 3,110 psi, also of 
negligible effect when resolved into the plane of tooth 
bending stress. 

Modification of First-Row Pinion 

Since the heat affected area is inherent in the welding 
process, design modifications of the first-row pinions were 
selected to reduce bending stresses in the heat affected area. 
To accomplish this, 0,032 inch was removed from the edge of 
the teeth. Figure 103.  Secondly, the teeth were crowned to 
0.0002 - 0.0005 inch across the face width. This was done to 
concentrate stresses in the center of the tooth, thus reducing 
stress at the ends of the teeth.  In addition, the heat 
affected zone was shot-peened to put the surface in compres- 
sion. 
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Figure 101. Butt Weld - First-Row Pinion. 
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Figure 1Ü3,  First-Row Pinion Modification. 

Oil Pump Malfunction 

Further inspection showed that the loss of lubrication was due 
to the fracture of the quill shaft driving the aft lubrication 
pump.  This pump had seized when metal fragments from the 
fractured first-row pinion teeth entered the operating area 
of the vanes.  The metallic particles were cold welded to the 
cam ring, thereby preventing rotation of the vanes, Figure 104, 
and sheared the quill shaft.  It was discovered that the pump 
chip detector had been incorrectly installed, allowing the 
metallic fragments to enter the pump itself. On reassembly 
this problem was corrected. 

With the implementation of these modifications, the initial 
testing was completed. Test time accumulated during initial 
test and the gear development test totaled 56:56. 
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Figure  104. Disassembled Lubrication Pump - Roller Gear 
Tremsmission. 
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200-HOUR ENDURANCE TEST 

The 200-hour endurance test was initiated upon the completion 
of modifications resulting from the earlier development testing. 
The components assembled into the test and dummy roller gear 
units, Tables XIII and XIV, contained first- and second-row 
pinions to the latest design configuration. These were located 
within the test and dummy roller gear units as shown in Figures 
105 and 106.  After 110 hours of trouble-free endurance test 
operation, during which the gearboxes were subjected to the 
test spectrum of Table XV, the test stand was shut down at 
166:56 total test tine for scheduled inspection of the gear- 
boxes. Both gearboxes were removed from the test stand and 
partially disassembled. The roller gear units were removed 
and examination revealed no signs of distress. The gearboxes 
wore reassembled and the endurance test was continued. 

After an additional 40 hours of testing as per Table XVI, 
testing was stopped at 206x56 total test time for a problem in 
the tail takeoff adaptor gearbox of the dummy transmission. 
Inspection of this gearbox revealed a severely spalled idler 
shaft bearing. Figure 107. The bearing was replaced after a 
check showed the bearing was receiving adequate lubrication. 
The rest of the 200-hour endurance test, in accordance with the 
spectrum of Table XVII, was completed without incident. 

Included as part of the 200-hour endurance test was a survey 
of the post loads of the second-row pinions in the test gearbox. 
Strain gages were installed in the pinion pests as shown in 
Figure 25, and the signals from these fed into an oscillograph. 
The results of the survey are shown in the graph of Figure 108 
which plots post tangential load versus transmitted power.  The 
tangential loads closely agreed with the loads obtained through 
analysis.  While accurate radial load readings were difficult 
to obtain because of interference between the strain gages, the 
measurements indicated them to be approximately 5 percent of 
the tangential loads. Load distribution among the seven posts 
was excellent, with a maximum deviation from the mean of 5 
percent. 

Upon completion of the 200-hour endurance test at 256:56 total 
test time, both gearboxes were disassembled for detailed 
inspection.  This encompassed viuual, magnaglow, and ultrasonic 
inspection of welded components. The results of these 
inspections are presented in Tables XVIII and XIX for the test 
and dummy gearboxes, respectively. 
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TADLE XV. ENDURANCE TEST - HO- •HOUR SPECTRUM 

Time Total Input Power Tail Power 
(hnmin) (hp) (hp) 

15:00 1100 250 
50:00 1950 250 
25:00 2400 250 
10:00 2700 250 
6:30 3000 425 
1:30 1950 425 
1:30 3560 425 
:30 3700 425 

TABLE XVI. ENDURANCE TEST - . 40- -HOUR SPECTRUM 

Time Total Input Power Tail Power 
(hr:min) (hp) (hp) 

4:00 1100 250 
10:15 1950 250 
4:45 1950 425 
4:00 2400 250 
2:30 2700 250 
11:45 3000 425 
1:45 3560 425 
1:00 3700 425 

TADLE XVII. ENDURANCE TEST - • 50- -HOUR SPECTRUM 

Time Total Input Power Tail Power 
(hr:mir ) (hp) (hp) 

0:45 400 40 
3:30 1100 250 

21:30 1950 250 
8:30 2400 250 
4:30 2700 250 
7 J45 3000 425 
2:45 3560 425 
0:45 3700 425 
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TABLE  XVIII.     200-HOUR    INSPECTION,  TEST  GEARS 
MAIN TRANSMISSION 

PART NUMBER NOMENCLATURE 
SER. 
NO. 

TOTAL 
TEST 
TIME VISUAL  INSPECTION 

MAGNAGL 
INSPE 

RG351-11183-041 Sun Gear 09 220.9 Rollers excellent   (Parco 
finish is on  rollers  and 
shoulders).    Gear teeth 
excellent.     Internal 
spline show« slight 
fretting. 

No indi 

RG351-11182-062 Ist-Row Pinion 33 200.0 Gear teeth excellent. 
Lower inner roller 
exhibits surface  flaking 
1/8"  from edge. 

No indi 

RG351-11182-062 Ist-Row Pinion 35 200.0 Rollers and gear teeth 
excellent. 

No indi 

RG351-11182-062 Ist-Row Pinion 39 200.0 Rollers and gear teeth 
excellent. 

No indi 

RG351-11182-062 lat-Row Pinion 42 200.0 Rollers and gear teeth 
excellent. 

No indi 

RG351-11182-062 Ist-Row Pinion 43 200.0 Rollers and gear teeth 
excellent. 

No indi' 

RG351-11182-062 Ist-Row Pinion 48 200.0 Rollers and gear teeth 
excellent.   Upper roller 
surface is not polished. 

No indi 

RG351-11182-062 Ist-Row Pinion 49 200.0 Gear teeth excellent. 
Slight line on upper 
roller edge. 

No indi< 

RG351-ni81-062 2nd-Row Pinion 29 200.0 Gear teeth and rollers 
excellent.  Parco finish 
on upper roller slightly 
removed. 

Crack indica 
around insid« 
bore. 
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XVIII.     200-HOUR    INSPECTION,  TEST  GEARBOX 
MAIN  TRANSMISSION 

TAL 
ST 
ME VISUAL  INSPECTION 

0.9 Rollers excellent   (Parco 
finish is on rollers and 
shoulders).    Gear teeth 
excellent.     Internal 
spline shows slight 
fretting. 

MAGNAGLOW/ZYGLO 
INSPECTION 

No indications 

COMMENTS 

).0 Gear teeth excellent. 
Lower inner roller 
exhibits surface flaking 
1/8" from edge. 

l.O Rollers and gear teeth 
excellent. 

No indications 

No indications 

Spalling of roller 
surface .00015 deep, 
caused by insuffi- 
cient crown blending 
on mating roller. 

i.O Rollers and gear teeth 
excellent. 

.0 Rollers and gear teeth 
excellent. 

.0 Rollers and gear teeth 
excellent. 

.0 Rollers and gear teeth 
excellent. Upper roller 
surface is not polished. 

.0 Gear teeth excellent. 
Slight line on upper 
roller edge. 

No indications 

No indications 

No indications 

No indications 

No indications 

Indication of pure 
rolling. 

Insufficient crown 
blending on mating 
roller. 

.0 Gear teeth and rollers  Crack indication 
excellent. Parco finish around inside bearing 
on upper roller slightly bore. 
removed. 

Crack originating 
from EB weld voids. 



TABLE XVIII - Continued 

PART NUMBER NOMENCLATURE 
SER. 
NO. 

TOTAL 
TEST 
TIME VISUAL INSPECTION 

MAGNAGLOW/Z 
INSPECTIO 

RG351-11181-062 2nd»Row Pinion 38 200.0 Rollers and gear teeth 
excellent. 

Crack indication 
around inside be 
bore. 

RG351-11181-062 2nd-Row Pinion 48 200.0 Rollers and gear teeth 
excellent. Slight 
fretting at flange 
interface holes. 

Crack indication 
around inside be. 
bore. 

RG351-11181-062 2nd-Row Pinion 49 200.0 Rollers and gear teeth 
excellent. Slight 
fretting at flange 
interface holes. 

Crack indication! 
around inside be< 
bore and on top i 

RG351-11181-062 2nd-Row Pinion 53 200.0 Rollers and gear teeth 
excellent. Slight 
fretting at flange 
interface holes. 

Ho indicatit 

RG351-11181-062 2nd-Row Pinion 57 200.0 Rollers and gear teeth 
excellent. Slight 
fretting at flange 
interface holes. 

No indicatic 

RG351-11181-062 2nd-Row Pinion 58 200.0 Rollers and gear teeth 
excellent. Slight 
fretting at flange 
interface holes. 

No indicatic 

RG351-11185-103 Hub 04 256.9 Internal spline in 
excellent condition. 

No indicatic 

RG351-11185-041 Plate Ass'y 06 256.9 Excellent No indicatic 

RG351-11176-041 Plate Ass'y 06 256.9 Light fretting about 
post interface. 

No indicatic 
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TABLE XVIII - Continued 

OTAL 
Iff 
IME    VISUAL INSPECTION 

MAGHAGLOW/ZYGLO 
INSPECTION COMMENTS 

30.0 Rollers and gear teeth 
excellent. 

Crack indication 
around inside bearing 
bore. 

Crack originating 
from EB weld voids. 

)0.0 Rollers and gear teeth 
excellent. Slight 
fretting at flange 
interface holes. 

Crack indication 
around inside bearing 
bore. 

Crack originating 
from EB weld voids. 

)0.0 Rollers and gear teeth 
excellent. Slight 
fretting at flange 
interface holes. 

Crack indications 
around inside bearing 
bore and on top roller. 

Crack originating 
from EB weld voids. 

10.0 Rollers and gear teeth 
excellent. Slight 
fretting at flange 
interface holes. 

No indications » 

0.0 Rollers and gear teeth 
excellent. Slight 
fretting at flange 
interface holes. 

No indications 

0.0 Rollers and gear teeth 
excellent. Slight 
fretting at flange 
interface holes. 

No indications 

6.9 Internal spline in 
excellent condition. 

No indications - 

6.9      Excellent No indications - 

6.9 Light fretting about 
post interface. 

No indications — 



\                                                                                                 TABLE XVIII - Continued 

PART NUMBER       NOMENCLATURE 
SER. 
to. 

TOTAL 
TEST 
TIME            VISUAL  INSPECTION 

MAGNAGLOW/ZYC 
INSPECTION 

RG351-11187-101 Splined Plate 03 256.9 7 teeth located sym- 
metrically exhibit full 
face loading. 

No indicatior 

|      RG351-11173-101 Nut - - Excellent No indicatioi 

j      RG351-11173-101 Nut - - Excellent No indicatioi 

RG351-11173-101 Nut - - Excellent No indicatioi 

RG351-U173-101 Nut - - Excellent No indicavioi 

RG351-11173-101 Nut - - Excellent No indicatioi 

RG351-U173-101 Nut - - Excellent NO indicatioi 

RG351-11173-101 Nut - - Excellent NO indicatioi 

RG351-U189-101 Oil Pump Gear 04 256.9 Gear pattern excellent. NO indicatio 

RG351-11186-041 Plate Ass'y 06 256.9 Excellent NO indicatio 

RG351-11177-101 Post 70 256.9 Excellent NO indicatio 

!      RG351-11177-101 Post 72 256.9 Excellent NO indicatio 

!      RG351-11177-101 Post 73 S6.9 Excellent NO indicatio 

RG351-11177-101 Post 78 256.9 Excellent NO indicatic 

i      RG351-11177-101 Post 80 256.9 Excellent NO indieatic 

RG351-11177-101 Post 81 256.9 Excellent NO indicatic 

RG351-11177-101 Post 86 256.9 Excellent NO indicatic 
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TABLE XVIII - Continued 

TOTAL 
, TEST 
TIME VISUAL INSPECTION 

MAGNAGLOW/ZYGLO 
INSPECTION COMMENTS 

256.9 7 teeth located sym- 
metrically exhibit full 
face loading. 

NO indications Reaction torque 
deflections. No 
significant wear. 

- Excellent No indications - 

- Excellent No indications - 

- Excellent HO indications - 

- Excellent No indications - 

- Excellent Ho indications - 

- Excellent NO indications - 

- Excellent NO indications - 

256.9 Gear pattern excellent. No indications - 

256.9 Excellent NO indications - 

256.9 Excellent NO indications - 

256.9 Excellent NO indications - 

256.9 Excellent No indications - 

256.9 Excellent NO indications - 

No indications 

No indications 

No indications 



TABLE XVIII - Continued 

PART NUMBER NOMENCLATURE 
SER. 
ND. 

TOTAL 
TEST 
TIME VISUAL INSPECTION 

MAGNAGLOW/ZYG: 
INSPECTION 

RG351-11184-041 Ring Gear 02 256.9 Gear teeth excellent No indication! 

22313 VAG Spherical Brg. N4 220.9 Excellent No indication! 

22313 VAG Spherical Brg. N12 220.9 Excellent No indications 

22313 VAG Spherical Brg. N17 220.9 Excellent No indication! 

22313 VAG Spherical Brg. N20 220.9 Excellent No indications 

22313 VAG Spherical Brg. N29 220.9 Excellent No indications 

22313 VAG Spherical Brg. N35 220.9 Excellent No indications 

22313 VAG Spherical Brg. N36 220.9 Excellent No indications 

RG351-11179-101 Spacer - 200.0 Face worn .002 - .007 No indications 

RG351-11179-101 Spacer - 200.0 Face worn .002 - .007 No indications 

RG351-11179-101 Spacer - 200.0 Face worn .002 - .007 No indications 

RG351-11179-101 Spacer - 200.0 Face worn .002 - .007 No indications 

RG351-11179-101 Spacer 

' 

200.0 Face worn .002 - .007 No indications 
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TABLE XVIII - Continued 

TOTAL 
TEST 
TIME VISUAL INSPECTION 

MAGNAGLOW/ZYGLO 
INSPECTION COMMENTS 

256.9 Gear teeth excellent No indications Excellent gear teeth 
patterns. 

220.9 Excellent No indications - 

220.9 Excellent No indications - 

220.9 Excellent No indications - 

220.9 Excellent No indications - 

220.9 Excellent No indications m 

220.9 Excellent No indications - 

220.9 Excellent No indications - 

200.0 Face worn .002 - .007 No indications Wear due to working 
of 2nd row gear/flange 
assembly. 

200.0 Face worn .002 - .007 No indications Wear due to working 
of 2nd row gear/flange 
assembly. 

100.0 Face worn .002 - .007 No indications Wear due to working 
of 2nd row gear/flange 
assembly. 

100.0 Face worn .002 - .007 No indications Wear due to working 
of 2nd row gear/flange 
assembly. 

00.0 Face worn .002 - .007 No indications Wear due to working 
of 2nd row gear/flange 
assembly. 



{                                        TABLE XVIII - Continued 

j      PART NUMBER NOMENCLATURE 
SER. 
NO. 

TOTAL 
TEST 
TIME VISUAL INSPECTION 

MAGN AGLOW, 
INSPECT: 

RG351-11179-101 Spacer - 200.0 Face worn .002 - .007 No indica 

RG3S1-11179-101 Spacer - 200.0 Face worn .002 - .007 No indica 

RG351-11160-042 Main Rotor 
Shaft 

- - Excellent No indica 

525519 Seal - - - - 

31838-0400 Roller Brg - - - - 

RG351-11154-101 Spur Gear 06 - Excellent No indica 

CB63-4 Seal - - - - 

SB1357-2 Ball Brg. - - - - 

RG351-11194-101 Quill Shaft 03 - Fretting at both ends No indica 

I  RG351-11205-101 Quill Shaft 03 - Fretting at large 
external spline. 

No indica 

|  S6135-20713-1 Nut 61 - Excellent No indica 

S6135-20713-1 Nut 62 - Excellent No indica 

RG351-11256-101 Gear 06 - Slight pitting on gear 
teeth. 

No indica 

157 



TABLE XVIII - Continued 

OT AL 
EST 
IME VISUAL INSPECTION 

MAGNAGLOW/ZYGLO 
INSPECTION COMMENTS 

00.0 Face worn .002 - .007 No indications Wear due to working 
of 2nd row gear/flange 
assembly. 

00.0 Face worn ,002 - .007 No indications Wear due to working 
of 2nd row gear/flange 
assembly. 

Excellent No indications ~ 

- Excellent No indications 

- 

- - - - 

- Fretting at both ends No indications More lubricant required 

- Fretting at large 
external spline. 

No indications Lubrication needs 
adjusting. 

- Excellent No indications - 

- Excellent No indications - 

- Slight pitting on gear 
teeth. 

No indications - 



TABLE XVIII - Continued 

1      PART NUMBER NOMENCLATURE 
SER. 
NO. 

TOTAL 
TEST 
TIME VISUAL INSPECTION 

MAGNAGLOW/ZY 
INSPECTION 

{   RQ351-11113-101 Input Bevel 06 256.9 Excellent No indicatio 

MM212VM9-SMBR-A 
I      1584 

Stack Brgs 108 256.9 Excellent - 

1  SB2154-1 Roller Brg. 121 256.9 Slightly ratchety. - 

I  RG351-11117-102 Nut - - Excellent No indicatio 

RG351-11117-101 Nut - - Excellent No indicatio 

RG351-11113-101 Input Bevel 04 256.9 Slight score marks on 
teeth. Pattern excel- 
lent. 

No indicatio 

1   MM212VM9-SMBR- 
A1584 

Stack Brgs. 100 256.9 Excellent - 

SB2154-1 Roller Brg. 131 256.9 Slightly ratchety. - 

1   RG351-11117-102 Nut - - Excellent No indieatic 

i  RG351-11117-101 Nut - - Excellent No indicatio 

|  RG351-11117-103 Nut - - Excellent No indicatic 

|   lll-KS-400 Bearing - 256.9 Excellent - 
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TABLE XVIII - Continued 

TOTAL 
TEST 
TIME VISUAL INSPECTION 

MAGNAGLOW/ZYGLO 
INSPECTION COMMENTS 

256.9 Excellent No indications Dynamic gear teeth 
patterns excellent. 

256.9 Excellent - - 

256.9 Slightly ratchety. - Ultrasonically cleansed 

- Excellent No indications - 

- Excellent No indications - 

256.9 Slight score marks on 
teeth. Pattern excel- 
lent. 

No indications Dynamic gear teeth 
patterns excellent. 

256.9 Excellent - - 

256.9 Slightly ratchety. - Ultrasonically cleansed 

- Excellent No indications - 

- Excellent No indications - 

- Excellent No indications - 

256.9 Excellent - - 

. 



\                                                                                                TABLE XVIII - Continued 

;      PART NUMBER NOMENCLATURE 
SER. 
ND. 

TOTAL 
TEST 
TIME VISUAL INSPECTION 

MAGNAGLOW/ 
INSPECTI 

|  NAS 1493-14 Nut - - Excellent No indicat 

1  RG351-11146-101 Quill Shaft 01 - Int. spline shows slight 
fretting. 

No indicat 

RG351-1U39-102 Bushing - - Excellent - 

1838-JD-400-B Ball Brg. E12 256.9 Excellent - 

RG351-11109-102 Nut - - Excellent No indicat 

RG351-11136-101 Pin (2 pcs) - - Excellent - 

RG351-11135-101 Cage 09 256.9 Slight wear at slot 
edges. 

No indicat 

RG351-11133-041 Cam 10 - Non-uniform Parco 
r?inovaj on flats. 

No indical 

1  RG351-11117-104 Nut - - Excellent No indicai 

SB2157-2 Roller Brg. 38tiB - Excellent - 

RG351-11131-101 Spur Shaft 14 256.9 Slight fretting about 
holes in mounting 
flange. 

No indiea 

RG351-11132-101 Spur Gear 02 256.9 Slight fretting about 
mounting holes in 
flange. 

No indica 
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TABLE XVIII - Continued 

3TAL 
SST 
[ME    VISUAL INSPECTION 

MAGNAGLOW/ZYGLO 
INSPECTION COMMENTS 

Excellent No indications - 

Int. spline shows slight 
fretting. 

No indications Requires improved 
lubrication. 

Excellent - - 

6.9       Excellent - - 

Excellent No indications - 

Excellent - - 

6.9 Slight wear at slot 
edges. 

No indications Normal wearing-in 

Non-uniform Parco 
removal on flats. 

No indicatior.i No surface indentations 

Excellent No indications - 

Excellent - - 

1.9 Slight fretting about 
holes in mounting 
flange. 

No indications - 

.9 Slight fretting about 
mounting holes in 
flange. 

No indications Gear pattern excellent 



TABL- XVIII - Continued 

PART NUMBER NOMENCLATURE 
SER. 
to. 

TOTAL 
TEST 
TIME VISUAL INSPECTION 

MAGNAGLOW/ZY 
INSPLCTION 

RG351-11139-101 Bushing - - Excellent - 

X3762 Roller (14 
pet) 

- 221.0 Excellent No indicatio 

RG351-U128-101 Bevel Gear 10 256.9 Excellent No indicatio 

RG351-11129-101 Bevel Shaft 01 256.9 Int. spline shows slight 
fretting. 

No indicatio 

SB 1056-2 Duplex Ball 
Beaxing 

1842 - Excellent No indicatio 

RG351-11134-101 Cam Housing 89 256.9 Slight fretting on ext. 
spline. 

No indicatio] 

RG351-11143-101 Nut - - Excellent No indicatioi 

MR-1922-C-400 Roller Erg. 19 256.9 Excellent - 

RG351-11126-041 Housing 006 - Excellent - 

RG351-11109-101 Nut - - Excellent No indicatioi 

RG351-11117-103 Nut - - Excellent No indicatioi 

.lll-KS-400 Bearing - 256.9 Excellent - 
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TABLE XVIII - Continued 

LL 

VISUAL INSPECTION 
MAGNAGLOW/ZYGLO 

INSPECTION COMMENTS 

Excellent 

Excellent No indications Excellent condition 

Excellent No indications Excellent gear teeth 
patterns. 

9  Int.   spline shows slight 
fretting. 

Wo indications Requires improved 
lubrication. 

Excellent No indications 

9 Slight fretting on ext. 
spline. 

Wo indications Requires improved 
lubrication. 

Excellent No indications 

Excellent 

Excellent 

Excellent 

Excellent 

Wo indications 

No indications 

,9 Excellent 



TABLE XVIII - Continued 

PART NUMBER NOMENCLATURE 
SER. 
NO. 

TOTAL 
TEST 
TIME VISUAL INSPECTION 

MAGNAGLOW/ZYG 
INSPECTION 

NAS 1493-14 Nut - - Excellent No indication 

RG351-11146-101 Quill Shaft 05 256.9 Ext. spline excessive 
fretting. Int. spline 
has slight fretting. 

No indication 

RG351-11139-101 Bushing - - Excellent - 

1838-JO-400-B Ball Brg. E12 256.9 Outer race edge has 
pit marks. 

No indication) 

RG351-11109-102 Nut - - Excellent No indication! 

RG351-U136-101 Pin (2 pcs) - - Excellent - 

RG351-11135-101 Cage 06 - Slight wear at slot end No indication! 

RG351-11133-041 Cam 03 - Parco finish removed on 
flats. 

No indications 

RG351-11117-104 Nut - - Excellent No indications 

SB2157-2 Roller Brg. 429B 256.9 Slight fretting on CD. - 

RG351-11131-101 Spur Shaft 10 - Fretting around flangu 
holes. 

No indicationi 
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TABLE XVIII - Continued 

TOTAL 
, TEST 
TIME VISUAL INSPECTION 

NAGNAGLOW/ZYGLO 
INSPECTION COMMENTS 

- Excellent No indications - 

256.9 Ext. spline excessive 
fretting. Int. spline 
has slight fretting. 

No indications Requires improved 
lubrication. 

- Excellent - - 

256.9 Outer race edge has 
pit marks. 

No indications Possibly insufficient 
clamp up pressure. 

- Excellent No indications - 

- Excellent - - 

- Slight wear at slot end No indications - 

- Parco finish removed on 
flats. 

No indications No surface indentation 

- Excellent No indication« - 

256.9 Slight fretting on O.D. - Localized fretting in 
area of oil drainage 
slot in housing. 

" 

Fretting around flange 
holes. 

No indications 



TABLE XVIII - Continued 

PART NUMBER NOMENCLATURE 
SER. 
NO. 

TOTAL 
TEST 
TIME VISUAL INSPECTION 

MAGNAGLOW/ 
INSPECTI 

1  RG351-1U32-101 Spur Gear 10 256.9 Fretting around mounting 
holes. Gear teeth 
excellent. 

- 

i  RG351-11139-101 Bushing - - Excellent - 

X3762 Roller (14 
pcs) 

- - Excellent No indicat 

RG351-11128-101 Bevel Gear 07 256.9 Excellent No indicat 

RG351-11129-101 Bevel Shaft 03 - Int. spline fretted 
with excessive oxidation 
residue. 

No indicat 

SB1056-2 Duplex Brg. 1822 256.9 Excellent - 

1  RG351-11134-101 Cam Hag 82 - Excellent No indical 

|  RG351-11143-101 Nut - - Excellent No indie a' 

|  MR-1922-C-400 Roller Brg. 21 256.9 Excellent - 

RG351-11126-041 Housing 01 - Excellent No indica 

RG351-1U09-101 Nut - - Excellent No indica 
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TABLE x/III - Continued 

TOTAL 
I. TEST 

TIME VISUAL INSPECTION 
MAGNAGLOW/ZYGLO 

INSPECTION COMMENTS 

I  256.9 Fretting around mounting 
holes. Gear teeth 
excellent. 

Excellent 

Excellent No indications 

256.9      Excellent 

Int. spline fretted 
with excessive oxidation 
residue. 

2 256.9      Excellent 

Excellent 

-        Excellent 

256.9      Excellent 

Excellent 

Excellent 

No indications 

No indications 

No indications 

No indications 

No indications 

No indications 

Dynamic teeth patterns 
excellent. 

Requires improved 
lubrication 



TABLE XVIII  - Continued 

PART NUMBER       NOMENCLATURE 
SER. 
NO. 

TOTAL 
TEST 
TIME VISUAL INSPECTION 

MAGNAGLOW/ZYC 
INSPECTION 

!       RG351-11193-101 Bevel Gear 1 ■ Small nick 2/3 along 
face   (one tooth). 

No indicatior 

34306                        Tiraken Brg. 
34478                       Timken Brg. 

- - Excellent - 

|      RG351-11266-041 Oil Tube - - Excellent - 

1      RG351-11191-041 Housing 05 - Excellent No indicatioi 

1      SB3253A-1               Timken Brg. 
|      SB3253B-1              Timken Brg. 

- - Excellent — 

RG351-11117-105  Nut - - Excellent No indicatio 

|      RG351-11248-101 Spacer ■1 - Excellent No indicatio 

RG351-11157-101  Quill  Shaft 03 - Slight  fretting at 
external splines. 

both No indicatio 

RG351-11156-102  Clip - - Excellent No indicatio 

1      RG351-11178-101 Nut - - Excellent No indicatio 

RG351-11151-041 Hsg.  Ass'y 04 Excellent No indicatic 
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HM 

TADLE XVIII - Continued 

TOTAL 
U TEST 

TIME VISUAL INSPECTION 
MAGNAGLOW/ZYGLO 

INSPECTION COMMENTS 

Small nick 2/3 along 
face (one tooth). 

No indications This nick caused a 
slight impression in 
the mating gear 
RG351-11155-101. Nick 
was probably caused by 
mishandling. 

- Excellent - - 

- Excellent - - 

- Excellent No indications - 

- Excellent — - 

- Excellent No indications - 

- Excellent No indications - 

- Slight fretting at 
external splines. 

both No indications Requires more 
lubricant. 

- Excellent No indications - 

- Excellent No indications - 

- Excellent No indications - 



TABLE XVIII - Continued 

PART  NUMBER NOMENCLATURE 
SER. 
to. 

TOTAL 
TEST 
TIME VISUAL INSPECTION 

MAGNAGLOW/Z 
INSPECTIO 

RG351-U155-101 Bevel Gear 04 - G9ar pattern has an 
imp .cession 1/3  from O.D. 
on oach  tooth. 

No indicati 

i       SB3602B-1 
SB3602A-1 

Timken Brg. 
LL639210 

- - Excellent - 

1       RG351-11137-101 Spacer - - — No indicati 

{       RG351-11153-101 Outer Shaft 02 - Internal spline fretting No indicati 

|       MR-1840-C-400 Roller Brg. E9 - Outer race O.D.  shows 
slight  fretting in one 
place. 

- 

|       RG351-11109-103 Nut - - Excellent No indicati 

S      RG351-11212-101 Spur Gear 01 m Excellent No indicate 

SB2102-1 

SB1106-1 

B-107716 

Roller Brg.   3350 

Ball Brg. 

Seal 

S6135-20053-3   Nut 

RG351-11211-101 Spur Gear 02 

Excellent 

Excellent 

Excellent 

Excellent 

Excellent 

No indicat 

No indicat 
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TABLE XVIII - Continued 

TOTAL 
,. TEST 

TIME VISUAL INSPECTION 
MAGNAGLOW/ZYGLO 

INSPECTION COMMENTS 

- Gear pattern has an 
impression 1/3 from O.D. 
on each tooth. 

No indications This was caused by a 
nick in the mating 
pinion RG351-11193-101. 

- Excellent - - 

- - No indications - 

- Internal spline fretting No indications Requires improved 
lubrication. 

- Outer race O.D. shows 
slight fretting in one 
place. 

- Localized fretting in 
area of oil drainage 
slot in housing. 

- Excellent No indications - 

- Excellent 

M          • •        A. 

No indications - 

Excellent 

Excellent 

Excellent 

Excellent 

Excellent 

No indications 

No indications 



TABLE XVIII - Continued 

PART NUMBER NOMENCLATURE 
SER. 
ID. 

TOTAL 
TEST 
TIME VISUAL INSPECTION 

MAGNAGLOW/Z* 
INSPECTION 

SB2102-1 Roller Erg, 3283 - Excellent - 

SB1106-1 Ball Brg. - - Excellent - 

B-107716 Seal - - Excellent - 

S6135-20053-3 Nut - - Excellent No indicatio 

RG351-U223-101 Gear Shaft 05 - Excellent No indicatio 

SB2100-2 Roller Brg 121 - Excellent — 

RG351-11222-101 Gear 07 - Excellent No indicatio: 

RG351-11197-101 Gear 01 - Excellent No indicatio: 

NAS 1493-12 Nut - - Excellent No indicatioi 

SB1157-1 Ball Brg. - - Excellent - 

NAS 1493-13 Nut - - Excellent No indicatio] 

RG351-11196-101 Gear 02 - Excellent No indicatioi 

RG351-11209-101 Gear 01 - Excellent No indicatioi 

HU1013EAR5612 Roller Br. 12 - Excellent No indicatioi 
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TABLE XVIII - Continued 

TOTAL 
TEST 
TIME VISUAL INSPECTION 

MAGNAGLOW/ZYGLO 
INSPECTION COMMENTS 

- Excellent - - 

- Excellent - - 

- Excellent - - 

- Excellent No indications - 

- Excellent No indications - 

- Excellent - - 

- Excellent Wo indications - 

- Excellent No indications — 

- Excellent No indications - 

- Excellent - - 

- Excellent No indications - 

- Excellent No indications - 

- Excellent No indications - 

- Excellent No indications - 



TABLE  XVIII   - Continued 

PART  NUMDER NOMENCLATURE 
SER. 
NO. 

TOTAL 
TEST 
TIME VISUAL  INSPECTION 

MAGNAGLOW/Z? 
INSPECTIOK 

NAS   1493-14 Nut - - Excellent No indieatic 

208-S-400 Ball Brg. - - Excellent - 

i       515836 Seal - - Excellent - 

i       65351-11231-102 Flange - - Excellent No indicati 

RG351-11220-101 Gear 05 - Excellent No indicati 

SB1131-102 Duplex Ball 
Brgs. 

19 - Excellent - 

i       508863 Seal - - Excellent - 

S6135-20348-0 Flange 71 - Excellent No indicat: 

S6135-20031-1 Nut - - Excellent No indicat 

|      RG351-11219-101 Gear 01 - Excellent No indicat 

SBll00-3(2) Ball Brg. - — Excellent - 

1      S6135-20075-0 Shaft Quill - - Excellent No indicat 

CB67-4 Seal - - Excellent - 
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TABLE XVIII - Continued 

TOTAL 
TEST 
TIME VISUAL INSPECTION 

Excellent 

Excellent 

Excellent 

Excellent 

Excellent 

Excellent 

MAGNAGLOW/ZYGLO 
INSPECTION 

No indications 

No indications 

No indications 

COMMENTS 

Excellent 

Excellent 

Excellent 

Excellent 

Excellent 

Excellent 

Excellent 

No indications 

No indications 

No indications 

No indications 



TABLE XVIII - Continued 

PART NUMBER NOMENCLATURE 
SER. 
ND. 

TOTAL 
TEST 
TIME VISUAL INSPECTION 

MAGNAGLOW/ZY 
INSPECTION 

6435-20047-100 Nut - - Excellent No indicatio: 

SS5075-15 - - - Tangs broke off. - 

RO351-11213-101 Gear 05 - Excellent No indicatioi 

SB2102-1 Roller Brg. 3340 - Excellent - 

SB1105-1 Ball Brg. - - Excellent - 

CB66-4 Seal - - Excellent - 

S6135-20053-2 Nut - - Excellent No indicatior 

S6135-20181-2 Gear 703 - Excellent No indicatior 

SB2102-1 Roller Brg. - - Excellent - 

SB1105-1 Ball Brg. - - Excellent - 

CB66-4 Seal - - Excellent - 

S6135-20053-2 Nut - - Excellent No indicatior 

S6135-20181-2 Gear 699 - Slight . debris damage No indication 
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TABLE XVIII - Continued 

VISUAL INSPECTION 
MAGNAGLOW/ZYGLO 

INSPECTION COMMENTS 

Excellent fclo indications This nut was used in 
place of NAS1493-9 

Tangs broke off. - SS5075-15 was used in 
place of NAS1443-9.       | 

Excellent No indications - 

Excellent - - 

Excellent - - 

Excellent - 1 
Excellent No indications - 

Excellent No indications - 

Excellent - 

Excellent - - 

Excellent - 

Excellent No indications 

Slight debris damage No indications - 



TABLE XVIII - Continued 

PART NUMBER NOMENCLATURE 
SER. 
NO. 

TOTAL 
TEST 
TIME VISUAL INSPECTION 

MAGNAGLOW/ZYG 
INSPECTION 

SB2102-1 Roller Brg. 3352 - Excellent - 

SD1105-1 Ball Brg - - Excellent - 

CB66-4 Seal - - Excellent - 

86135-20053-2 Nut - - Excellent No indication 

RG351-1..233-101 Oil Pump B 
1174 

- Excessive fretting at 
internal square drive. 

- 

RG351-11218-041 Elbow Ass'y 007 - Excellent - 

S6135-20053-5 Nut - - Excellent No indication 

SB1104-3 Ball Brg. - - Excellent - 

RG351-11216-101 Spacer 13 — Excellent No indication 

SB2102-1 Roller Brg. 3301 - Excellent - 

RG351-11214-101 Gear 05 - Slight debris damage on 
drive side of gear. 

No indication 

RG351-11215-101 Quill Shaft - - Fretting on external 
square drive. 

No indication 

NAS1493-12 Nut - - Excellent No indication: 
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TABLE XVIII - Continued 

TAL 
ST 
ME VISUAL INSPECTION 

MAGNAGLOW/ZYGLO 
INSPECTION COMMENTS 

- Excellent - - 

- Excellent - - 

- Excellent - - 

- Excellent No indications - 

- Excessive fretting at 
internal square drive. 

- Insufficient lubrication. 

- Excellent - - 

- Excellent No indications - 

- Excellent - - 

- Excellent No indications - 

- Excellent - - 

- Slight debris damage on 
drive side of gear. 

No indications - 

- Fretting on external 
square drive. 

No indications Insufficient lubrication. 

■ Excellent No indications - 



TABLE XVIII - Continued 

PART NUMBER NOMENCLATURE 
SER. 
NO. 

TOTAL 
TEST 
TIME VISUAL INSPECTION 

MAGNAGLOW/ 
INSPECTI 

M2UKMBRA1590 Ball Brg. - - Excellent - 

RG351-11251-101 Gear 02 - Slight pitting on gear 
teeth. 

No indicat 

SB1159-1 Ball Brg. - - Excellent - 

NAS1493-10 Nut - - Excellent No indicat 

NAS1493-12 Nut - - Excellent No indical 

M211KMBRA1590 Ball Brg - - Excellent - 

NAS1493-12 Nut - - Excellent No indica 

NA.C1493-10 Nut - - Excellent No indica 

SB1159-1 Ball Brg. - - Excellent - 

RG351-11257-101 Gear 06 M Slight pitting on gear 
teeth; external spline 
shows slight wear 
pattern. 

No indica 

|  HU-1012-LAR- 
3514 

Roller Brg 3 - Excellent " 

CB81-23 Seal - - Excellent - 

S6137-23067-1 Flange - - Excellent No indici 
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TABLE XVIII - Continued 

TOTAL 
SER. TEST 
NO.  TIME     VISUAL INSPECTION 

MAGNAGLOW/ZYGLO 
INSPECTION COMMENTS 

Excellent 

Slight pitting on gear 
teeth. 

No indications 

Excellent 

Excellent 

Excellent 

No indications 

No indicatio'is 

Excellent 

Excellent 

Excellent 

No indications 

No indications 

Excellent 

Slight pitting on gear 
teeth; external spline 
shows slight wear 
pattern. 

Excellent 

No indications 

Excellent 

Excellent No indications 



TABLE XVIII - Continued 

PART NUMBER NOMENCLATURE 
SER. 
ID. 

TOTAL 
TEST 
TIME VISUAL INSPECTION 

MAGNAGLOW/ZYC 
INSPECTION 

S6137-23047-3 Nut - - Excellent No indieatioi 

S6135-22072-1 Coupling - - Excellent No indicatioi 

S6135-22072-1 Coupling - - Excellent No indicatioi 
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TABLE XVIII - Continued 

rOTAL 
PEST 
FINE VISUAL INSPECTION 

MAGNAGLOW/ZYGLO 
INSPECTION COMMENTS 

Excellent 

Excellent 

Excellent 

No indications 

No indications 

No indications 



TABLE  XIX.      200-HOUR    INSPECTION 
ROLLER GEAR UNIT 

DUMMY  GEARBOX 

PART NUMBER NOMENCLATURE 
SER. 
NO. 

TOTAL 
TEST 
TIME VISUAL INSPECTION 

NAGNAGLOW/Z 
INSPECTIC 

RG351-11183-041 Sun Gear 03 230.4 Slight debris damage in 
both rollers and gear 
teeth. 

No indicati 

RG351-11182-062 1st-Row Pinion 36 200.0 Rollers and gear teeth 
excellent. 

No indicati 

RG351-11182-062 Ist-Row Pinion 37 200.0 Rollers and gear teeth 
excellent. 

No indicati 

RG351-U182-062 Ist-Row Pinion 38 200.0 Small lower roller not 
polished. Other rollers 
and gears excellent. 

No indicati 

RG351-11182-062 Ist-Row Pinion 41 200.0 Small rollers are not 
polished. Other rollers 
and gears excellent. 

No indicati 

RG351-11182-062 Ist-Row Pinion 44 200.0 Stain on upper small 
roller.  Rollers and 
gear teeth excellent. 

No indicati 

RG351-11182-062 Ist-Row Pinion 45 200.0 Rollers and gear teeth 
excellent. 

No indicati 

RG351-11182-062 Ist-Row Pinion 46 200.0 Small rollers are not 
polished.  Small gear 
has pit marks on gear 
flank near root. 

No indicati 

RG351-11181-062 2nd-Row Pinion 01 247.4 Rollers and gear teeth 
excellent. 

No indicati 

RG351-11181-062 2nd-Row Pinion 07 220.9 Rollers and gear teeth 
excellent. 

No indicati 

RG351-11181-062 2nd-Row Pinion 10 247.4 Rollers and gear 
teeth excellent. 

Upper gear flanc 
an indication. 

185 



TABLE XIX.  200-HOUR  INSPECTION 
ROLLER GEAR UNIT 

DUMMY GEAiü&X 

TOTAL 
:R. TEST 
).  TIME VISUAL INSPECTION 

MAGNAGLOW/ZYGLO 
INSPECTION COMMENTS 

3  230.4 Slight debris damage in 
both rollers and gear 
teeth. 

No indications - 

6  200.0 Rollers and gear teeth 
excellent. 

No indications - 

7  200.0 Rollers and gear teeth 
excellent. 

No indications • 

3  200.0 Small lower roller not 
polished. Other rollers 
and gears excellent. 

No indications » 

L  200.0 Small rollers are not 
polished. Other rollers 
and gears excellent. 

No indications " 

1  200.0 Stain on upper small 
roller. Rollers and 
gear teeth excellent. 

No indications ** 

200.0 Rollers and gear teeth 
excellent. 

No indications - 

200.0 Small rollers are not 
polished. Small gear 
has pit marks on gear 
flank near root. 

No indications • 

247.4 Rollers and gear teeth 
excellent. 

No indications - 

220.9 Rollers and gear teeth 
excellent. 

No indications - 

247.4 Rollers and gear 
teeth excellent. 

Upper gear flange shows 
an indication. 

Radial crack 
originating from 
EB weld. 



1                                                                                                         TABLE XIX - Continued 

|              PART NUMBER NOMENCLATURE 
SER. 
NO. 

TOTAL 
TEST 
TIME VISUAL INSPECTION 

MAGNAGLOW/ZYC 
INSPECTION 

1       RG351-I1181-062 2nd-Row Pinion 16 247.4 Rollers and gear 
teeth excellent. 
Metallic particles 
inside bore. 

Upper gear flange 
shows an indicatic 

RG351-11181-062 2nd-Row Pinion 17 247.4 Rollers and gear teeth 
excellent. 

No indicatior 

RG351-1J.181-062 2nd-Row Pinion 19 247.4 Rollers and gear 
teeth excellent. 

Upper gear flange 
shows an indicatic 

|       RG351-11181-062 2nd-Row pinion 23 247.4 Large gear shows 
pitting 6 teeth. 
Rollers and small 
gear excellent. 

No indicatior 

|       RG351-L1585-103 riub 05 - Excellent No indicatior 

1       RG351-U585-041 Plate Ass'y 04 - Excellent No indicatior 

RG351-11176-041 Plate Ass'y - - Excellent No indicatior 

|       RG351-11187-101 Splined Plate 01 7 groups of 7 teeth 
located symmetrically 
exhibit full face 
loading.  Location mid- 
way between posts. 

No indicatior 

RG351-U173-101 Nut - - Excellent No indicatior 

1       RG351-11173-101 Nut - - Excellent No indicatior 

|       RG351-11173-101 Nut - - Excellent No indicatioi 

1       RG351-11173-101 Nut - - Excellent No indicatioi 
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TABLE XIX - Continued 

TOTAL 
TEST 
TIME VISUAL INSPECTION 

MAGNAGLOW/ZYGLO 
INSPECTION COMMENTS 

247.4 Roller« and gear 
teeth excellent. 
Metallic particles 
inside bore. 

Upper gear flange 
shows an indication. 

Radial crack 
originating from 
EB weld. 

247.4 Rollers and gear teeth 
excellent. 

No indications - 

247.4 Rollers and gear 
teeth excellent. 

Upper gear flange 
shows an indication. 

Radial crack 
originating from 
EB weld. 

247.4 Large gear shows 
pitting 6 teeth. 
Rollers and small 
gear excellent. 

No indications 

- Excellent No indications - 

- Excellent No indications - 

- Excellent No indications - 

7 groups of 7 teeth 
located symmetrically 
exhibit full f «ce 
loading. Location mid- 
way between posts. 

No indications Reaction torque 
deflections. No 
significant wear. 

- Excellent No indications - 

- Excellent No indications - 

■ ■• Excellent No indications Mi 

- Excellent No indications - 



{                                                                                                      TABLE XIX - Continued 

PART  NUMBER      NOMENCLATURE 
SER. 
NO. 

TOTAL 
TEST 
TIME VISUAL INSPECTION 

MAGNAGLOW/ZYC 
INSPECTION 

|       RG351-U173-101 Nut - - Excellent No indicatioi 

RG351-11173-101 Nut - - Excellent No indicatioi 

RG351-U173-101 Nut - - Excellent No indicatioi 

RG351-H189-101 Oil Pump Gear - - Excellent No indicatioi 

RG351-11186-041 Plate Ass'y - - Excellent - 

RG351-11177-101 Poet 74 256.9 Excellent No indicatioi 

RG351-11177-101 Poet 75 256.9 Excellent No indicatioi 

RG351-11177-101 Poet 76 256.9 Excellent No indicatioi 

RG351-H177-101 Poet 83 256.9 Excellent No indicatioi 

RG351-11177-101 Post 85 256.9 Excellent No indicatioi 

RG351-11177-101  Post 87 256.9 Excellent No indicatioi 

RG351-11177-101 Post 89 256.9 Excellent No indicatioi 

RG351-11184-041 Ring Gear 04 - Excellent No indicatioi 

22313 VAG              Spherical Brg. N6 ^00.9 Slight 
face. 

fretting on end - 

22313 VAG              Spherical Brg. N7 220.9 Excellent - 

22313 VAG              Spherical Brg. N13 220.9 Slight 
face. 

fretting on end - 

22313 VAG              Spherical Brg. N21 220.9 Excellent - 

189 



TABLE XIX - Continued 

TOTAL 
. TEST 

TIME VISUAL INSPECTION 
MAGNAGLOW/ZYGLO 

INSPECTION COMMENTS 

m Excellent No indications m 

" Excellent No indications • 

" Excellent No indications m 

— Excellent No indications " 

- Excellent •• - 

256.9 Excellent No indications - 

256.9 Excellent No indications - 

256.9 Excellent No indications - 

256.9 Excellent No indications - 

256.9 Excellent No indications - 

256.9 Excellent No indications - 

156.9 Excellent No indications - 

- Excellent No indications - 

00.9 Slight 
face. 

fretting on end - Due to spacer working 

20.9 Excellent - » 

10,9 Slight 
face. 

fretting on end - Due to spacer working 

0.9 Excellent - - 



1                                          TABLE XIX - Continued 

PART NUMBER NOMENCLATURE 
SER. 
NO. 

TOTAL 
TEST 
TIME VISUAL INSPECTION 

MAGNAGLOW/2 
INSPECTIC 

|  22313 VAG Spherical Brg. N32 220.9 Excellent - 

22313 VAG Spherical Brg. Ni9 220.9 Excellent - 

22313 VAG Spherical Brg. N40 220.9 Excellent - 

RG351-11179-101 Spacer - 200.0 Faces worn .002 - .007 No indicatj 

RG351-11179-101 Spacer - 200.0 Faces worn .002 - .007 No indicati 

RG351-11179-101 Spacer - 200.0 Faces worn .002 - .007 No indicatj 

RG351-11179-101 Spacer - 200.0 Faces worn .002 - .007 No indicatj 

FG351-11179-101 Spacer - 200.0 Faces worn .002 - .007 No indicatj 

RG351-11179-101 Spacer - 200.0 Faces worn .002 - .007 No indicatj 

RG351-11179-101 Spacer 200.0 Faces worn .002 - .007 No indicatj 
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TABLE XIX - Continued 

TOTAL 
TEST MAGNAGLOW/ZYGLO 
TINE VISUAL INSPECTION INSPECTION COMMENTS 

220.9 Excellent - - 

220.9 Excellent - - 

220.9 Excellent - - 

200.0 Paces worn .002 - .007 No indications Wear due to working 
of 2nd row gear flange 
assembly. 

200.0 Faces worn ,002 - .007 No indications Wear due to working 
of 2nd row gear flange 
assembly. 

200.0 Paces worn .002 - .007 No indications Wear due to working 
of 2nd row gear flange 
assembly. 

200.0 Paces worn .002 - .007 No indications Wear due to working 
of 2nd row gear flange 
assembly. 

200.0 Paces worn .002 - .007 No indications Wear due to working 
of 2nd row gear flange 
assembly. 

200.0 Paces worn .002 - .007 No indications Wear due to working 
of 2nd row gear flange 
assembly. 

:oo.o Paces worn .002 - .007 No indications Wear due to working 
of 2nd row gear flange 
assembly. 



Visual Inspection Results 

Visual inspection of the roller gear units from the test and 
dummy gearboxes revealed slight surface flaking on one small 
roller of first-row pinion, serial number 33, from the test 
gea.box. This flaking, visible in Figure 109, is approximately 
0.00015 inch deep and is caused by incorrect blending of the 
crown radius on the roller of second-row pinion serial number 
29. First-row pinion, serial number 49, also exhibits similar 
signs of distress though not as pronounced as serial number 33. 
All other rollers are in excellent condition. Some second-row 
rollers still retain the phosphate (Parco-Lubrizing) finish, 
indicating pure rolling contact. The gear teeth on all roller 
gear components are in excellent condition as axs the spherical 
bearings. The spacers, which clamp the outer races of the 
second-row spherical bearings, experienced working as a result 
of the deflections induced on the gear/flange assembly by the 
ring gear teeth loads. Further evidence of the fatigue loads 
imposed on this gear/flange assembly is shown in Figure 110 by 
the fretting around the taper-lock bolt holes. 

Both roller gear reaction splined plate assemblies exhibited 
similar lo<. dings and deflections with full face contact of the 
mating splines located midway between the second-row pinion 
posts. 

Except for the splined connections on the quill shafts, the 
remaining components in both gearboxes are in excellent 
condition. The input and tail takeoff bevel gear patterns are 
excellent, and the stronger springs installed in the freewheel 
units successfully presented chucking of the rollers. The quill 
shaft splines require better lubrication to prevent the fretting 
oxidation which was occurring.  The quill shaft driving the left- 
hand freewheel unit outer housing. Figure 111, generated 
excessive amounts of metallic particles as seen in the bevel 
gear shaft. Figure 112. 

Ultrasonic Inspection 

The sun gear and first- and second-row pinions from both 
gearboxes were subjected to the pulse-echo ultrasonic inspection 
of Appendix II. The ultrasonic recordings obtained were com- 
pared to the recordings received when the parts were accepted 
to determine if there was any degradation of the weld; none 
could be found. 
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Figure 111.  Bevel Gear/Freewheel housing - Drive Arrangement. 

Figure 112.  Fretting - Bevel Gear Shaft. 
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Magnetic Particle Inspection (Magnaglow) 

All ferrous components were subjected to fluorescent magnetic 
particle inspection by the wet continuous method.  Indications 
appeared in the second-row pinions from both gearboxes.  The 
test gearbox second-row pinions, serial numbers 29,   28,   48 and 
49, showed circumferential cracks around the bearing bore; also, 
the roller on serial number 49 witnessed a crack radiating from 
the roller-gear butt face.  The dummy second-row gear/flange 
assemblies, serial numbers 10, 16 and 19, all showed a single 
crack radiating from the radius between the gear and flange. 

All other ferrous components successfully passed inspection. 

Metallurgical Inspection 

Sectioning of the second-row pinion, serial number 49, revealed 
the circumferential crack, indicated by the arrow A in Figure 
113, was caused by fatigue cracking originating from multiple 
voids in the weld root. Figure 114 shows a weld root void 
penetrating past the butt faces of the gear vertical web and 
bearing bore shoulder. 

The roller crack, indicated by the arrow B in Figure 113, is 
shown in the black light photograph of Figure 115 and in 
relation to the weld in Figure 116.  Again, this fatigue crack 
originated from voids in the weld root. 

Figure 117 is a view of the radius between the gear and flange 
of second-row pinion, gear/flange assembly, serial number 16. 
The crack indicated by the arrow is typical of those witnessed 
in serial numbers 10 and 19.  Visible in Figure 117 is a weld 
splatter line caused by blow-out of the weld. Metallographic 
examination revealed a series of voids along the weld line as 
shown in Figure 118. Separation of the cracked part revealed 
a fatigue crack, as indicated by the beach marks visible in 
Figure 119.  Microscopic examination revealed the crack origi- 
nated from a weld void. Figure 120. 

It was concluded that these fractures initiated from the voids 
in the electron beam welds. 
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Figure 113.  Cross-Section - Second-Row Pinion. 

Figure 114,  Crack - Bearing Bore. 
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Figure 115.  Roller Weld Crack - Second-Row Pinion. 

Figure 116.  Roller Crack - Electron Beam Weld. 
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Figure 117,  Gear/Flange Radius - Second-Row Pinion. 

Figure 118.  Weld Splatter - Gear/Flange Weld. 
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Figure 119.  Fatigue 
Crack - Gear/Flange, Second-Row Pinion. 

' '../f. 

/■■• ~ 

Figure 120.  Crack Origin - Electron Beam Weld Void. 
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EFFICIENCY TEST 

Coincident with the 200-hour endurance test, an efficiency 
test was performed on the roller gear drive test gearbox. 
After the first 110 hours of the 200-hour endurance test 
had been completed, layers of fiberglass insulation were 
installed around the test gearbox and the oil line between 
the test gearbox and the water-oil heat exchanger.  Water 
temperature into and out of the heat exchanger was then 
monitored for a series of operating conditions. 

Efficiency Test Results 

Assuming no heat losses from the gearbox or oil line, the 
friction horsepower of the gearbox was calculated by assuming 
it to be equal to the heat absorbed by the water in the heat 
exchanger. 

Then: 

FHP       ■  0.02356  Q  (h2 " ^l) 

FIIP ■ friction horsepower of test gearbox 

0.02356 = conversion factor, Btu/min into horsepower 

Q ■ water mass flow rate, lb/min 

h2 = enthalpy of water at exit temperature (T2) 

hi ■ enthalpy of water at inlet temperature (Ti) 

The data resulting from this test is presented in Table XX and 
a sample calculation appears below. 

where 
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Sample Test Point Data 

For an input horsepower of 1950 and a tail horsepower of 
250: 

Q 48.59 Ib/min 

Ti 350F 

T2 113BF 

hi 3.02 Btu/lb 

h2 80.94 Btu/lb 

FHP (0.2356) (48.59) (80.94 • • 3.02) 

PHP ■ 89.2 

A plot of friction horsepower versus total input power is 
presented in Figure 121, while Figure 122 shows a plot of test 
gearbox efficiency versus total input power. 

The efficiency of the gearbox at any input power is found from 
knowing the frictional horsepower at that particular input 
horsepower. 

Thus: 

Friction hp 76.14 + 0.0065 (input hp) 

And 

Gearbox Efficiency, % ■ input hp - friction hp  x 100 
input hp 
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CONCLUSIONS 

;.s a result of more than 250 hours of endurance testing, the 
following conclusions have been reached. 

1. The roller gear unit proved it could perform for extended 
periods of time in the fatigue environment of a helicopter 
transmission. 

2. Nearly all the major problems encountered in the earlier 
phases of testing were electron beam weld related problems. 
The majority of these problems have been resolved. 

3. The ramp roller clutch type freewheel unit incorporated 
in the roller gear transmission performed exceedingly 
well, requiring only one slight adjustment of spring 
stiffness during the entire period of testing. 

4. The roller gear unit exhibited excellent loading 
characteristics with very uniform loading of both first- 
and second-row pinions. 

5. The roller surfaces supporting the roller gear unit 
completed the 200-hour endurance test in nearly perfect 
condition. 

6. The compliant bearings tested in the gear development phase 
of testing require some design modification to permit 
greater shaft misalignment, perhaps by increased end play. 

7. The chip detection system employed during testing performed 
exceedingly well in providing indications of failure within 
the roller gear transmission. The compartmentalization 
feature of this system also permitted rapid pinpointing of 
the failed component. 

8. Lubrication of the quill shaft splines within the 
transmission during these tests was deemed inadequate, and 
further work is necessary to provide these splines with a 
greater supply of lubricant. 

9. Spherical bearing spacers used within the second-row 
pinions exhibited excessive wear and should be modified 
to alleviate this problem. 

10. The efficiency of the roller gear transmission at the 
maximum design power of 3,700 hp is 97.3%.  This efficiency 
compares favorably to transmissions of conventional design. 
Efficiency tests for the roller gear drive unit alone were 
not conducted.  This task will be accomplished during sub- 
sequent testing of the roller gear drive unit. 
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11.  Ultrasonic inspection methods and acceptance criteria for 
electron beam welds were developed during this program and 
proved to be excellent tools in the evaluation of electron 
beam welded components. 
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APPENDIX I 

ROLLER GEAR  TRANSMISSION - TEST DATA 

Table XXI contains the data monitored on the test and dummy 
gearboxes during the bench tests. The total test time 
accumulated .by both gearboxes during the gear pattern develop- 
ment, initial, and 200-hour endurance tests totaled 256 hours 
56 minutes. Testing was initiated on 7/6/71 and concluded 
1/19/73. 

The total input horsepower is the power to the dual inputs of 
the test gearbox.  It is computed from the power measured in 
the test main rotor shaft less the tail power and gearbox 
friction power. Wheatstone bridge signals are transmitted from 
the strain gaged main rotor and tail drive shafts through silver 
graphite bushes to a light beam oscillograph. 

The test and dummy gearboxes are each equipped with 48 thermo- 
couples to record bearing, oil-in, oil-out, and ambient tempera- 
tures. Two 24-channel 2-bank recorders identify, indicate and 
print out the thermocouple temperature. 

The total oil flow to each gearbox and oil flow to each roller 
gear unit was monitored using a flow turbine.  Oil pressure at 
the gearbox lubrication pumps, manifolds and two input exten- 
sions to the dummy gearbox was monitored on direct reading 
pressure gages. 
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L 

DATE 
TIME 

OF 
TOTAL 

TEST 
TOTAL 
INPJT 

TAIL 
H.P. 

DAY TIME H.P. 123456789 

7/6/T1 10:05 00 too 0 0 DUMMY 
TEST 

Start on power at 10:05 
Test stand check out both test and du 

7/6 11:23 01:18 0 0 DUMMY 
TEST 

83   109 Ul»   119 105 100   99   110 110 1 
59     67   71     70   73   73   7^     7^   87 

7/9 13:26 01:18 0 0 DUMMY 
TEST 

Start on power at 13:26       1/2 speed 
00:35 at zero load,    00:06 at 25*1    lo 

7/9 lU:13 02:05 50% 0 DUMMY 
TEST 

Stop   inspect gear patterns 

7/9 lU:15 02:05 15% 0 DUMMY 
TEST 

Start on power at ikilj           1/2 spee 
00:06 at 13% load and 00:15   at 100% . 

7/9 1U:36 02:26 100% 0 DUMMY 
TEST 

75     85   9^     93   92 78     90     86   9k   i 
55     63   66     83   65   80   67     86   73   1 

7/12 lU:36 02:26 0 0 DUMMY 
TEST 

Start on power at 15:05      Dual shaft 

7/12 15:00 02:29 100% 0 DUMMY 
TEST 

Stop   check    temperatures 

7/12 16:10 02:29 0 0 DUMMY 
TEST 

Start on power at 16:10    Dual shaft fi 

7/12 16:13 02:32 100?5 0 DUMMY 
TEST 

78   106 100   111    92    9k   91     99   99 13 
83     85 IOU    105 102 100 100     95 105 1C 

7/13 13: ^0 03:^2 0 0 DUMMY 
TEST 

Start on power at 9:50 tall loop checl 
00:25    at zero load,    00:15 at 100 H.P., 

^ 
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 TABLE m. ROLLER GEAR TRANSMISSION TEST DATA;lABORATORY 

TEMPERATURE (0C) 

7     6     9     10     11    12    13   14    15    16    17    18    19    20   21   22   23    24    25   26    27   28   29 

th test and dunsny Installed (No Input shafts) 

9^   110 110 122   100 101*      80 103   101 106   96   92      92   88   93   96     87    85     90    86   76     73   63 
7U     7h   87   88     90   90     Ik   90     89   92   99    83     73   90   80   80     79   79     80   T*»   77     80   71 

1/2 speed gear pattern test ( R/H Test - L/H Dummy only) 
:06 at 23%   load and 00:06 at 50%   load    {50% Load ■ 925 S.H.P.) 

ems 

1/2 speed gear pattern test (R/H Test - L/H Dummy only) 
0:15 at lOOJt load {100%  Load = 1850 S.H.P.) 

90  86 9U 97  83 83  76 8U  87 8U 79 81  80 85 85 81+  8I1 85  8U 85 77  70 59 
67  86 73 82  72 73  62 72  86 73 71 71  72 130 131 131 117 121 121* 116 68  69 69 

Dual shaft full speed 

es 

1 Dual shaft full speed 

91  99 99 116  88 93  79 9^  88 93 81 75 78 72 76 75  65 70 76 71 69  70 52 
100  95 105 105  95 95  68 92  9^ 95 86 82 81 1U5 1U8 137 131 122 129 121 70  70 66 

tail loop check out 
15 at 100 H.P., 00:15 at 250 H.P. and 00:15 at U25 S.H.P. 



TORY BACK-TO-BACK TEST (SHEET 1   ) 
PUM 

}   29    30   31   32   33    34   35   36   37    38   39    40    41    42   43   44   45   46   47    48 

FLOW 
TOTAL ROLLE 

3 63  71 62 60 60  82 72 83 78  95 82  7* 67 75  73 76 75 75 73 36 19.8 
D 71  67 65 65 65  79 67 Bk   SU     77 82  70 68 68  67 76  80 80 Ik 23.5 

) 59  69 85 57 58  77 69 75 60  85 78 6k   68 72  66 82 67  66 63 3k   ll.k 
> 69  68 62 62 60  63 59 69 68  62 60  60 59 60  60 70 70  71 65    19.8 

52  57 60 50 k9     65 58 68 68 6k   67  61 67 62  61 58 56  66 61 3k   18.0 
66  65 65 53 62  7^ 63 80 80  90 77  68 62 60  60 70 75  73 69    22.8 

u 



>HEET 1  ) 

17    38   39   40   41    42   43   44   45   46   47   4i 

PUMP 

FLOW 
TOTAL ROLLER PRESS 

MANIFOLD 
PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H 

3  95 82 Ik   67 75  73 76 75 75 73 36 
*  77 82 70 68 68  67 76  00 80 7*» 

19.8 
23.5 

85 78 6k   68 72  66 82 67  66 63 3^ 
62 60  60 59 60  60 70 70  71 65 

81* 67  61 67 62  61 58 56  66 61 34 
90 77  68 62 60  60 70 75  73 69 

n.k 
19.8 

18.0 
22.8 

58 
70 

1*8 
56 

60 
70 

3^  32 32 
k2     39 39 

18  16 

29  25 2k 
36  31 31 

35 
k3 

31 30 
1*1 1*1 

15   15 

15   15 

* 



TABU 

DATE 
TIME 
OF 

TOTAL 
TEST 

TOTAL 
INPUT 

TAIL 
H.P. 

DAY TIME H.P. t      23456789     10 

8/17/71 l6:k0 03: U2 Start on power at l6:U0 

8/17 17:15 0U:17 Stop Input shaft problem 

8/19 * Start single shaft L/H on power at 13:10 

8/19 13:10 01»: 17 1850 100 DUMMY 
TEST 

98    112 lilt    121+ 103    109 100 117    115 133 
60      87 115   112 113     75 110   78   llU   97 

8/19 lU:10 05:17 1850 100 DUMMY 
TEST 

97   111 ll11   12^ 103   108   99 ll6   Ilk 132 
62      89 11*1   112 113     Ik 110   78   llU   97 
Start single shaft R/H on    power at 15:00 

8/19 15:00 05:17 1850 100 DUMMY 
TEST 

102     96 127   126 105     98   9k 105    115 118 
71     6k   66     69   71   IOU   71 102     93 108 

8/19 16:00 06:17 1850 100 DUMMY 
TEST 

L02    100 119   118 107   101 105 107   117 120 
69     71   70     73   72   105   72 103     95 111 

Start dual shaft on power at 09:50 

8/20 09:56 06:23 2200 200 DUMMY 
TEST 

Stop to check torque split 

Start on power at 12:38 

8/21 12:50 06:35 2200 250 DUMMY 
TEST 

86     92 111   llU   97     98   96 105    109 121 
85      87 105   105 100     9k   95   92     96   98 

8/21 13:20 07:05 2200 250 DUMMY 
TEST 

93   100 ll6   120 IOU   105 103 112    ll6 128 
96     99 115   115 112   107 109 105   113 113 
Start on power at 13:^0 

8/21 1U:10 07:35 2200 250 DUMMY 
TEST 

92      99 115    118 102    103 101 110    Ilk 126 
70    100 Ilk    Ilk 110    105 107 102    111 111 

^ 
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 TABLE HI. ROLLER GEAR TRANSMISSION TEST DATA;LAB< 

TEMPEkATURE ( 

4      5      6      7     8      9     10     11    12    13   14    15    16    17    18    19    20   21    22   23    24    25   26 

rer at l6:U0 

shaft problem 

e shaft L/H on power at 13:10 

12U 103 109 100 117 115 133 105 110 93 ill 101 108 97 90 95 9^ 90 9k 9k 92 95 83 
112 113  75 110 78 Ilk   97 103 102 85 100 98 101 92 89 83 85 86 86 89 86 9^ 90 

12U 103 108 99 ll6 llU 132 lOU 110 92 110 100 108 96 90 9^ 92 89 83 92 91 9^ 82 
112 113 Ik 110 78 llU 97 102 101 85 99 98 101 92 88 81+ &k 85 88 88 85 93 89 

;le shaft R/H on power at 15:00 

126 105  98 9k 105 115 118 103 105 88 106 97 103 93 87 90 90 85 91 88 87 89 79 
69 71 lOU 71 102  93 108 96 98 80 95 102 99 88 83 78 79 79 79 81 78 82 82 

1 118 107 101 105 107 117 120 101+ 106 91 107 99 lOU 9k 88 93 90 88 93 91 90 90 80 
1  73 72 105 72 103  95 111 97 100 81 96 102 100 89 86 82 83 83 83 86 83 88 86 

shaft on power at 09:50 

»ck torque split 

awer at 12:38 

. llU 97 
i 105 100 

98 96 105 
91+ 95 92 

109 121 
96 98 

96 100 
90 90 

80 
70 

99 65 
86 87 

92 
90 

87 
78 

80 
72 

81 
68 

81 
63 

79 
63 

85 
63 

83 
62 

83 
63 

83 
77 

73 
70 

i    120 101+ 
> 115 112 

105 103 112 
107 109 105 

116 128 
113 113 

103 107 
103 101+ 

89 
83 

106 72 
100 101 

98 
lOU 

9k 
92 

88 
90 

92 
90 

90 
88 

88 
89 

93 
89 

92 
90 

91 
87 

93 
97 

83 
92 

ower at 13: ,1+0 

> 118 102 
+ llU 110 

103 101 110 
105 107 102 

111+ 126 
111 111 

101 106 
102 102 

90 
81 

105 65 
98 100 

95 
102 

92 
90 

85 
88 

9k 
87 

99 
85 

87 
85 

91 
85 

91 
88 

91 
85 

92 
91+ 

80 
89 

fe 



LABORATORY BACK-TO-BACK TEST (SHEET * | 

FÜRE |0C) 

26    27   28    29    30   31   32   33    34   35   36   37    38   39    40   41    42   43   44   45   46   47    48 

83 
90 

76 
79 

66 
72 

59 
71 

69 
71 

72 
66 

53 
59 

3h 
58 

80 
82 

71 
69 

82 
86 

75 
87 

98 
90 

72 
8U 

7U 
70 

69 
68 

75 
71 

73 
72 

77 
78 

72 
8U 

72 
8U 

70 
68 

36 

82 
89 

75 
79 

66 
71 

59 
71 

69 
71 

71 
66 

53 
59 

53 
58 

79 
82 

70 
69 

81 
87 

75 
88 

98 
90 

71 
81* 

72 
71 

69 
69 

75 
73 

73 
73 

76 
78 

72 
Qk 

71 
8U 

70 
69 

37 

79 
82 

76 
76 

75 
70 

67 
67 

75 
67 

7^ 
65 

71 
57 

69 
56 

80 
79 

Ik 
66 

82 
82 

83 
83 

96 
86 

77 
82 

76 
70 

67 
68 

76 
70 

75 
71 

76 
Ik 

75 
80 

n 
77 

76 
66 

38 

80 
86 

75 
79 

65 
70 

59 
71 

68 
70 

71 
66 

53 
59 

5U 
58 

81 
82 

71 
68 

81 
85 

75 
88 

97 
89 

70 
8U 

73 
70 

67 
68 

Ik 
73 

73 
73 

76 
77 

73 
83 

72 
82 

70 
68 

38 

G 

73 
70 

69 
69 

61 
62 

55 
62 

63 
68 

66 
63 

50 
5U 

50 
52 

75 
69 

6k 
58 

Ik 
69 

68 
68 

89 
82 

6k 
69 

65 
55 

6i 
6l 

65 
57 

65 
57 

69 
66 

67 
72 

66 
66 

6k 
58 

35 

83 
92 

77 
82 

68 
77 

6l 
77 

72 
73 

75 
75 

55 
70 

55 
69 

83 
80 

72 
73 

83 
88 

7»» 
91 

98 
98 

72 
87 

71* 
71 

68 
70 

Ik 
72 

72 
73 

77 
79 

75 
80 

Ik 
77 

71 
68 

36 

80 
89 

75 
86 

66 
Ik 

60 
73 

69 
72 

72 
Tit 

55 
Ik 

5»» 
69 

81 
81» 

72 
82 

8l 
87 

77 
91 

97 
95 

72 
85 

76 
71 

6l4 
68 

76 
73 

71* 
Ik 

75 
78 
■ 1 1 — 

73 
85 

7»» 
83 

71 
69 

38 



HEET i | 

7    38   39    40    41    42   43   44   45   46   47    48 

PUMP 

FLOW 
TOTAL ROLLER PRESS 

MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H 

5   98   72 
f   90   6k 

>   98   71 
3   90   6k 

3   96   77 
3   86   82 

>   97   70 
3   89   81* 

5   89   61+ 
)   82   69 

>   98   72 
.   98   87 

97   72 
95   85 

7k 
70 

72 
71 

76 
70 

73 
70 

65 
55 

Ik 
71 

76 
71 

69   75     73   77   72   72 
68   71     72   78   81*   6k 

69   75     73   76   72   71 
69   73     73   78   8»+   81i 

67 76     75   76   75   77 
68 70     71   7k   60   77 

67 7k     73   76   73   72 
68 73     73   77   83   82 

61   66     65   69   67   66 
61   57     57   66    72   66 

68   7k     72    77   75   7^ 
70   72     73   79   80   77 

Sk   76     7^   75    73   7k 
68   73     7^   78   85   83 

70   36 
68 

70   37 
69 

76   38 
66 

70   38 
68 

6I1   35 
58 

71   36 
68 

71   38 
69 

22.5 
23.1+ 

22.5 
23.1» 

22.2 
23.^ 

22.1+ 
23.'+ 

22.2 
23.4 

22.8 
23.7 

22.8 
23.7 

70 
67 

71 
67 

72 
68 

70 
68 

1*3     ^0   1*0 
1*8     1*2   1*1 

1*3     1*0   36 
1*8     1*2   1*1 

1*1* 
U9 

1*2 
1*8 

1*1   37 
1*2   1*1 

37   to 
1*0    1*2 

71* 
67 

1*1* 
1*8 

1*2 
1*2 

39 
1*0 

73 
67 

1*1* 
1*8 

1*2 
1*2 

39 
1*0 

71 
67 

1*3 
1*8 

1*2 
1*2 

38 
1*0 

21    20 

21    20 

21    20 

20    21 

23    2.1 

23    21 

22    21 

k 



TABLE 

TIME TOTAL TOTAL TAIL 
DATE OF TEST INPUT H.P. 

DAY TIME H.P. 1      2 3     4      5     6 7     8     9     10 

8/21/71 llt:lt0 06:05 2700 250 DIM« 
TEST 

95 102 
71 103 

Start 

119 122    107 107 
llU 11U    112 106 

on power at 15:15 

106 115 118   130 
109 101* 113   112 

8/21 15 ^ 08:35 2700 250 DUMMY 
TEST 

96 101 
97 101 

Start 

115 119    103 101» 
11U 11k  m. 105 

on power at 15:15 

102 111 111*    126 
108 103 111    111 

8/21 16:20 09:05 32U0 250 DUMMY 
TEST 

98 100 
97 102 

113 117    101 103 
113 113    111 105 

100 109 111    125 
108 103 110   110 

8/21 16:50 09:35 321*0 250 DUMMY 
TEST 

99 100 
97 102 

111* 118   101 103 
113 llU    ni 105 

101 no 112   126 
108 103 112    110 

Stop increase tail load on power at 17:. 

8/21 17: »»5 10:05 3500 U25 DUMMY 
TEST 

103    98 
96 101 

115 117   102 103 
102 102    110 101* 

100 110 113    125 
107 102 109    109 

Stop walk around inspection           on powt 

3/21 19:05 10:35 3500 U25 DUMMY 
TEST 

99   97 
96 100 

111* 117    101 102 
112 112    110 101* 

100 109 112    121* 
107 102 109    110 

8/21 19:35 11:05 3500 Ii25 DUMMY 
TEST 

101    93 
97   98 

111* 117    101 103 
112 112    111 105 

100 109 113    125 
108 103 112    111 

8/21 20:05 11:35 3500 U25 DUMMY 
TEST 

101   93 
97   98 

ni* 117  101 103 
112 112    111 105 

100 109 113    126 
109 103 112    111 

8/21 21:27 11:38 3700 U25 

Start on power at 21:2U 
Stop check facility 

8/21 23:22 11:1*5 3500 U25 

Start on power at 23:15 
Stop check facility 

Start on power at 02:15 

8/23 02:15 11:U5 2200 250 DUMMY 
TEST 

60    86 
90    97 

101 101*      81*    88 
111 110   108 103 

86    91*    96    107 
101* 100 107   107 
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TABLE HI. ROLLER GEAR TRANSMISSION TEST DATA;LABORATORY BACK 

TEMPERATURE (0C) 

8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 J 

115 118 130 106 110 93 109 101 108 97 91 97 95 95 96 97 98 95 85 78 69 63 72 1 
10U 113 112 103 103 83 99 102 103 92 90 90 89 88 88 93 89 96 92 82 76 75 71* ' 

111 llU 126 102 106 89 106 98 10k 93 87 96 9h 91 93 9'* 95 92 82 76 67 61 69 ' 
103 111 ill 102 103 83 99 101 102 91 89 90 89 88 86 92 90 9k 92 81 76 Ik Ik 1 

109 111 125 99 10k   87 lOU  96 102 91 8U 
103 110 110 101 102 82 98 101 101 90 88 

9^ 95 90 91  95 95  93 80 
90 91 89 86 9k   92  96 93 

73 65 60  67 1 
80 T1» 7*» Ik   ( 

HO  112 126 100 
103 112 110 101 

10k   87 10k     97 102 91 8U 
103 82 98 101 101 90 89 

power at 17:15 

110 113 125 100 10k    88 105 
102 109 109 100 101 8l 

on power at l8:35 
97 

97 103 91 81* 
102 101 89 87 

109 112 12U 100 IOU 86 10k     96 103 91 81i 
102 ]09 110 100 101 81 97 101 101 88 87 

95 95 91 91  95 96  93 81 
90 91 89 86  9^ 92  96 93 

9k   92 90 92  90 92  93 82 
88 90 88 85  93 91 95 93 

9k   92 91 91  95 95  93 80 
87 89 87 85  93 90 94 92 

73 65 59  67 
80 7k   Jk     Jk 

75 68 61 
80 76 7^ 

75 68 61 
81 78 76 

109 113 125 100 10k   87 105  97 103 91 81* 
103 112 111 101 103 82 98 102 102 89 88 

95 92 91 91  95 96 9k   81 
89 90 89 86  93 91 95 93 

75 68 61  70 7 
82 79 76  77 7 

109 113 
103 112 

126 100 
111 101 

10k   87 105  97 103 91 81*  95 92 90 91  95 96  9^ 81 
103 82 98 102 102 90 88  89 90 89 86  93 91 95 93 

75 68 61  70 7 
82 79 76  77 7 

91* 96 107 82 88 7k 88 62 80 76 69 77 75 67 73 73 75 76 64 60 51* 1*9 55 5 
100 107 107 98 99 77 93 96 97 85 81 77 77 77 77 77 77 91 82 77 71* 68 71 7 

% 



ORY BACK.TO-BACK TEST (SHEET 7 1 
1          PU 

FLOW 

28    29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 TOTAL ROL 

69   63 
76   75 

72 
7»* 

75 
75 

58 
76 

57 
71 

Sk 
69 

Ik 
87 

Qk 
76 

78 
90 

101 
95 

75 
98 

77 
88 

70 
75 

77 
69 

75 
76 

79 
(6 

76 
80 

77 
87 

73 
72 

kl i    22.1+ 
23.7 

67   61 
76   Ik 

69 
Ik 

73 
70 

57 
6U 

56 
63 

81 
85 

72 
86 

81 
76 

76 
88 

97 
90 

73 
98 

Ik 
87 

67 
7^ 

75 
69 

7*» 
75 

76 
76 

73 
79 

76 
85 

72 
85 

kl 23.1 
23.8 

65   60 
Ik   7k 

67 
Ik 

70 
69 

56 
Sk 

5^ 
63 

78 
Ok 

69 
72 

79 
87 

75 
90 

96 
92 

70 
86 

72 
Ik 

61* 
68 

71+ 
74 

72 
75 

73 
78 

70 
85 

71 
85 

70 
71 

kl 22.5 
23.1+ 

65   59 
Ik   Ik 

67 
Ik 

70 
71 

56 
66 

5k 
63 

78 
8k 

69 
73 

79 
88 

75 
91 

96 
98 

70 
85 

72 
7»* 

61+ 
71* 

73 
76 

72 
76 

73 
79 

70 
85 

71 
81t 

69 
71 

kl 22.5 
23.7 

68   61 
76   Ik 

70 
Ik 

73 
77 

57 
68 

56 
69 

80 
79 

70 
Ik 

81 
88 

75 
9U 

97 
85 

71 
8k 

73 
66 

65 
77 

74 
77 

72 
81 

75 
86 

71 
85 

71* 
71 

71 
71 

kl 22.5 
23.1+ 

68   61 
78   76 

70 
77 

Ik 
77 

57 
69 

55 
71 

81 
85 

70 
Ik 

81 
88 

7U 
93 

96 
97 

71 
87 

72 
73 

65 
68 

73 
76 

72 
76 

75 
79 

71 
87 

72 
85 

70 
70 

39 22.5 
23.1+ 

70   71+   57 
77   78   70 

70   71*   57 
77   78   70 

55   81 
71   86 

55   81 
71   86 

71   82    75 
76   90    95 

71   82    75 
76   90   95 

97 72   71+   61+ 
98 88   77   68 

97 72   73   61+ 
98 88   77   68 

75   73   75 
77   77   79 

75   73   75 
77   77   79 

72    73   71   39 
88   86   71 

72    73   71   39 
88   86   71 

51+   1+9     55    58   1+5     1+1+   66     57   66   65     80    58   60   1+7     63   61    53     58   60    58   32 
71+   63     71   71   66     68   79     68   79   79     91   82   63   68     63   66   71+     79    71+   63 

22.5 
23.1+ 

22.5 
23.1+ 

21.6 



y i 

18   39    40    41    42    43   44   45   46   47    48 

PUMP 

FLOW 
TOTAL ROLLER PRESS 

MANIFOLD 

PRESS 
MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H 

01 75 77 70  77 75 79  76 77 73 ^l 
95 98 88 75  69 76 76  80 87 72 

97 73 7'» 67  75 71* 76  73 76 72 ^1 
90 98 87 1U     69 75 76  79 85 85 

96 70 72 6U 
92 86 Ik   68 

96 70 72 SU 
96 85 Ik   Ik 

97 71 73 65 
85 8I4 66 77 

96 71 72 65 
97 87 73 68 

91   72 7*i 6U 
96   88 77 68 

?7 72 73 6k 
?8 88 77 68 

7k   72 73 
Ik   75 78 

73 72 73 
76 76 79 

7'* 72 75 
77 81 86 

73 72 75 
76 76 79 

75 73 75 
77 77 79 

75 73 75 
77 77 79 

70 71 70 Ul 
85 85 71 

70 71 69 Ul 
85 8U 71 

71 T*t 71 ^1 
85 71 71 

71 72 70 39 
87 85 70 

72 73 71 39 
88 86 71 

72 73 71 39 
88 86 71 

)0 58 60 U7  63 6l 53  58 60 58 32 
>1 82 63 68  63 66 fk     79 Ik   63 

22.U 
23.7 

23.1 
23.8 

22.5 
23.k 

22.5 
23.7 

22.5 
23.1* 

22.5 
23.k 

22.5 
23.^ 

22.5 
23.k 

71 
67 

Ik 
67 

73 
67 

73 
67 

72 
67 

72 
67 

72 
67 

72 
67 

kk     kl     38 
I48  »»2 kO 

k2     k3     39 
I48 k2      kO 

21.6 79 

kk 
kQ 

kk 
kB 

k2 
kQ 

k2 
k8 

k2 
k2 

k2 
k2 

k3 
k2 

k2 
k2 

38 
kl 

38 
»41 

38 
kO 

38 
1*0 

k2      k2      38 
k8      k2      ko 

k2      k2      38 
kd       k2       kO 

U6    kk     ko 

22 21 

23 22 

22 21 

22 21 

21 30 

21 23 

21 

21 23 

21 23 



TA 

TIME TOTAL TOTAL TAIL 
DATE OF TEST INPUT H.P. 

DAY TIME H.P. 1  2  3  4  5  6  7  8 9 

8/23/71 02:ll5 12:15 2200 250 DUMMY 
TEST 

68  95 116 118 100 103 100 109 
91  92 110 109 107 102 105 99 

111* 1 
107 1 

8/23 03:15 12:1*5 2200 250 DUMMY 
TEST 

69  95 118 121 107 105 105 U»» 
95  96 111 110 109 103 107 101 

117 l; 
111 1 

Stop check facility   on power t it 033i 

8/23 0ki03 

• 

13:15 2200 250 DUMMY 
TEST 

68 100 117 120 105 105 101* 113 
91* 100 112 112 110 101* 107 102 

116 1; 
110 1; 

8/23 Ok: 35 13:1*5 2200 250 DUMMY 
TEST 

68 101 117 121 106 105 105 113 
91* 101 113 112 110 105 107 102 

116 15 
112 i; 

8/23 05:05 ll»:15 2700 250 DUMMY 
TEST 

70  96 117 121 106 106 105 113 
96  98 113 112 111 106 108 101* 

116 li 
113 1] 

8/23 05:35 lU:l*5 2700 250 DUMMY 
TEST 

70  96 117 120 105 105 101* 113 
95 102 llU 113 112 106 109 101* 

ll6 12 
113 12 

8/23 06:28 ll»:56 2700 250 
Start on power at 06:15 
Stop check facility 

Start on power at 07:55 

8/23 08:25 15:28 2700 250 DUMMY 
TEST 

70  96 115 118 103 103 102 111 
83 101 113 113 110 101* 108 102 

Ilk 12 
111 11 

Stop increase tail load  on power at 

8/23 10:00 15:58 321*0 U25 DUMMY 
TEST 

70  95 ll6 119 101* 105 103 112 
96 102 111* 11k  113 107 110 105 

113 12 
113 11 

8/23 10:30 16:28 321*0 1*25 DUMMY 
TEST 

71  96 116 119 105 105 103 112 
97  99 Hi* 11k 113 107 111 105 

115 12 
115 H 

8/23 11:00 16:58 321*0 1*25 DUMMY 
TEST 

73  97 118 121 107 107 105 111* 
98  99 Hk Ilk  113 108 111 106 

118 13 
115 11 

5K 217 



TABLE ZS. ROLLER GEAR TRANSMISSION TEST DATA:L 

TEMPERATU 

3  4 5      6      7  8  9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 2 

116 118 100 103 100 109 ilk 125 100 10k   83 103 67 9k   91  83 90  89 85 90 89  89 88  I 
110 109 107 102 105 99 107 107  98 99 80 95 98  99 87  85 86  8»» 85 82 87 85 93  I 

118 121 107 
111 110 109 

leek facility 

105 105 llU 117 128 IOU 108 92 108 68  98 9k 
103 107 101 111 110 110 101 81 96 100 100 89 

on power at 0335 

117 120 105 105 Id» 113 116 126 lOU 108 90 107 85  99 95 
112 112 110 10k  207 102 110 110 100 101 8l 97 101 101 89 

90 98  9V 93 95 95 9k    9k   I 
87 87  85 86 83 88  85  9^ I 

89 97  93 91 9k   9k    9k    92 
87 87  86 85 81* 89  8? 95 

117 121 106 105 105 113 ll6 128 lOU 108 91 108 85 102 95  89 98 
113 112 110 105 107 102 112 110 101 102 82 98 101 101 90  88 88 

93 91 9^4 9^ 9k     92 i 
87 86 81* 89  87  96 ! 

117 121 106 106 105 113 ll6 129 101* 108 92 108 100 107 95  89 98 
113 112 111 106 108 IOU 113 111 102 IOU 83 99 102 102 91  89 88 

95 93 95 96 97 
89 88 87 92  91 

117 120 105 105 IOU 113 ll6 128 10lt 108 90 108 100 107 95 
Ilk 113 112 106 x09 104 113 112 103 IOU 83 99 102 103 91 

1 power at 06:15 
»ck facility 

88 98  95 93 95 96  96  93 I 
90 90  90 89 87 92  91  96 ! 

1 power at 07:55 

115 118 103 
113 113 110 

103 102 111 
IOU 108 102 

llU 125 
111 110 

102 106 
101 102 

89 106 98 
82 98 101 

10k 
101 

93 
89 

acrease tail load   on power at 09:30 

ll6 119 IOU 105 103 112 113 127 103 107 6k  107 89 102 92 
111* ill* 113 107 110 105 113 113 103 105 6k 100 105 105 92 

86 96  93 90 92 93 9k     91 
87 87  87 86 8»* 89  87  9I1 

87 96  95 92 9^ 96  96 9k   i 
90   90     9k   90 88 9k    93  99 < 

116 119 105 105 103 112 115 128 
Uk ilk 113 107 111 105 115 113 

103 107 90 107 9k   106 9k     87 97 
IOU 105 8U 100 105 105 92  91 92 

9k   90   93 9k    9k     93 ( 
9k   90   66   9k    90  99 c 

118 121 107 107 105 Ilk   116 131 106 109 93 110 101 108 96  89 99 
111» Hi» 113 io3 111 106 115 113 IOU 105 6k 100 105 105 92  91 92 

97 95 96 99 99 
9k   90   69   9k    93 



■■" — 

IISSION TEST DATA-LABORATORY BACK-TO-BACK TEST (SHEET 4 ) 

TEMPWATURE (»C) 

20   21   22   23    24   25   26    27   28   29    30   31   32   33    34   35   36   37    38   39    40    41    42   4 

89   85   90   89     89   88     83   78     67   57   70     73   5^   53     83   70   82   69 
8«*   85   82   87     85   93     88   79     7^   72   72     lk   66   67     77   71   79   91 

9h   68   66 
93   8U   71 

78   70   61 

72   76   7 

9U 93 95 95 9^ 9k 85 79 68 60 72 76 55 5U 8J4 73 8U 7^ 99 72 75 71 76 7 
85 86 83 88 85 9k 89 81 76 Ik 67 66 67 70 85 Ik 88 88 96 86 fk 68 7^ 7 

93 91 9k 9k 9k 92 8U 78 67 60 71 75 55 53 83 72 83 Ik 98 71 7^ 70 76 7 
86 85 8U 89 87 95 89 79 77 Ik Ik 75 68 69 81+ 7^ 88 93 96 85 Ik 68 7^ 1 

93 
87 

91 
86 

9k 
8U 

9k 
89 

9k 
87 

92 
96 

8U 
90 

78 
81 

67 
77 

60 71 
Ik 

75 
76 

5. 
68 

53 
70 

83 
85 

72 
76 

83 
89 

Ik 
93 

98 
96 

71 
87 

Ik 
Ik 

70 
Ik 

75 
75 

95 
89 

93 
86 

95 
87 

96 
92 

97 
91 

9»* 
96 

85 
91 

77 
81 

67 
76 

60 
Ik 

71 
7^ 

Ik 
76 

55 
68 

53 
69 

83 
85 

77 
76 

83 
89 

Ik 
93 

99 
97 

71 
87 

73 
7U 

69 
7U 

75 
7^ 

95 93 95 
R7 

96 
Q2 

96 
91 

93 
96 

8k 
92 

77 
81 

67 
77 

59 
7U 

70 
Ik 

73 
76 

5U 
68 

53 
69 

82 
85 

71 
76 

82 
89 

Ik 
93 

99 
98 

71 
87 

73 
7^ 

69 
Ik 

Ik 
75 

93   90   92   93     9^ 
87   86   8U   89     87 

95   92   9k   96     96 
9k   90   88   9k     93 

9k   90   93   9k     9k 
9k   90   88   9k     90 

91   81   77     77   69   75 
9k   89   79     72   71   71 

9k   8U   77     69   61   73 
99   93   8U     80   79   79 

93   8k   78     70   62   73 
99   93   85     81   79   80 

97   95   96   99     99     95   88   79     71   63   75 
9k   90   89   9k     93     99   93   85     80   79   80 

76 
69 

Ik 
60 

70 
58 

82 
82 

76 
69 

83 
85 

85 
90 

98 
95 

79 
85 

79 
76 

67 
67 

81 
77 

76 
80 

57 
73 

55 
Ik 

83 
88 

72 
77 

8U 
89 

75 
93 

99 
99 

72 
90 

73 
7^ 

68 
70 

75 
76 

77 
80 

57 
7U 

55 
Ik 

81* 
88 

72 
79 

8U 
91 

71 
96 

98 
99 

72 
90 

Ik 
78 

68 
70 

76 
78 

78 
80 

59 
Ik 

57 
Ik 

85 
88 

73 
79 

86 
91 

77 
96 

101 
99 

73 
91 

75 
78 

70 
69 

76 
79 

G 



r (SHEET 4 | 

» 37 38 39 40 41 42 43 44 45 46 47 48 

PUMP 

FLOW 
TOTAL ROLLER PRESS 

MANIFOLD 

PRESS 
MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H 

69  91* 68 66  78 70 69  81 71 68 68  33 
91  93 81* 71  72 76 71  76 82 79 66 

31* 
88 

99 
96 

72 
86 

75 71 
68 

76 
71* 

71* 
71* 

79 
78 

71* 
85 

73 
83 

72 
68 

7k 
93 

98 
96 

71 
65 7k 

70 
68 

76 
71* 

71* 
71* 

78 
78 

72 
85 

73 
82 

72 
68 

71* 
93 

98 
96 

71 
87 

71* 
Ik 

70 
71* 

75 
75 

71* 
76 

78 
79 

72 
87 

73 
85 

72 
70 

71* 
93 

99 
97 

71 
87 

73 
Ik 

69 
71* 

75 
7* 

73 
75 

78 
79 

71 
85 

73 
81* 

71 
70 

71* 
93 

99 
98 

71 
87 

73 
71* 

69 
71* 

71* 
75 

73 
76 

77 
79 

71 
85 

73 
85 

71 
71* 

85  98 79 79  67 81 79  77 77 80 79 
90  95 85 76  67 77 77  77 81* 81 69 

75  99 72 73 
93  99 90 71* 

71  98 72 71* 
96  99 90 78 

68 75 73 
70 76 76 

68 76 71* 
70 78 78 

77 101 73 75  70 76 75 
96  99 91 78  69 79 79 

78 73 73 72 
80 88 81* 69 

78 73 71* 73 
80 89 87 72 

80 71* 75 7k 
81 89 Ö7 72 

35 

31* 

35 

35 

32 

36 

37 

37 

23.6 
23.6 

23.1* 
23.7 

23.1* 
23.7 

23.1 
23.7 

22.8 
23.7 

22.8 
23.7 

23.1 
23.1* 

22.8 
23.7 

22.8 
23.7 

22.8 
23.7 

76 
66 

73 
66 

75 
66 

73 
66 

73 
66 

71* 
66 

1*5  1*3  39 
1*8  1*1  1*0 

1*1*  1*2  1*0 
1*7  1*1  1*0 

1*5  1*3.5 1*0 
1*8  1*1.5 ^0 

1*1* 
1*7 

1*1* 
1*7 

1*2.5 39 
1*2  1*0 

1*2  39 
1*1.5 1*0 

1*1*  1*2.5 39 
1*8  1*2  1*0 

75 
67 

1*5 
1*7 

1*3 1*0 
1*3  1*0 

71* 
67 

1*5 
1*7 

1*3  39 
1*1.5 1*0 

73 
67 

1*1* 
U7 

1*2.5 39 
1*1.5 '♦o 

73 
67 

1*1* 
1*7 

1*2.5 39 
1*1.5 39 

23  21 

23  21.5 

23.5 22 

23  21.5 

23  21.5 

23  21.5 

2l*  22 

23  21.5 

23  22 

23  22 



DATE 
TIME 
OF 

DAY 

TOTAL 
TEST 
TIME 

TOTAL 

INPUT 
H.P. 

TAIL 

H.P. 

1 8 

8/23/71 

9/7 

9/7 

9/9 

9/9 

9/9 

9/9 

9/9 

9/9 

9/9 

% 

11:30 

11:05 

12:10 

1^:55 

15:25 

16:20 

16:50 

17:^0 

18:10 

l8:k0 

17:28 

17:58 

18:28 

18:58 

19:28 

19:58 

20:28 

20:58 

21:28 

21:58 

321*0 

2200 

2200 

21*00 

21*00 

2700 

2700 

1950 

1950 

3000 

1*25 

250 

250 

250 

250 

250 

250 

250 

250 

250 

219 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

73   97     118 121 107   107 105   111* 118 i 
98   99     ll1* 111* ii3   108 111   106 115 1 

Stop facility problem 

Start on power at 10:35 

Stop check torque split 
Start on power at 11:1*0 

Stop inspect strainers 

Start on power at ll*:25 

91 101* 
80 98 

96 107 
81 98 

111 115 93 
116 119 110 

113 118 97 
116 119 110 

112 96 
105 107 

115 99 
105 107 

105 108 i; 
103 112 i; 

108 111 U 
io3 ii31: 

Stop check torque split  on power at 1! 

96 109 
81* 99 

96 109 
85 100 

115 120 98 
116 119 111 

117 101 
106 117 

110 113 U 
101* 113 i: 

115 120 98 118 102 111 111* n 
116 120 111 106 108 101* 115 1] 

Stop check torque split 

95 109  111» 118 96 115 
80 98  115 118 109 101* 106 

on power at 

99 108 111 12 
101 111 1] 

95 109 11'* 118 96 115 99 108 111 12 
8l 98 115 119 109 101* 106 101 112 11 

95 108 111* 120 98 117 101 110 113 12 
87 100 116 119 ill 106 108 101* 111* ii 



 TABLE IP. ROLLER GEAR TRANSMISSION TEST PATA;lAi 

TEMPERATURE (0C) 

>     6      7     8     9     10     11    12    13   14    15    16    17    18    19    20   21   22   23    24   25   26    27   28 

7   107 105   Ilk LIB 131   106 109   93   110 101   108   96   89     99   97   95   96     99   99     95   88   79     73 
3   108 111   106 115 113   10U 105   8U   100 105   105   92   91     92   91*   90   89     9k   93     99   93   85     8( 

lem 

10:35 

split 
11:U0 

ners 

lU:25 

3 112 96 
0 105 107 

105 108 118 
103 112 110 

96 100 
101 102 

88 
82 

96 
99 

92 
99 

98 
1C1 

87 
89 

80 
87 

86 
87 

82 
83 

80 
86 

Qk 
92 

82 
92 

80 
85 

79 
55 

85 
83 

72 
82 

61 
T 

7 115 99 
0 105 107 

108 111 123 
103 113 HI 

100 
101 

103 
102 

92 
82 

9k 
98 

96 
99 

102 
101 

81 
89 

8U 
88 

91 
88 

87 
83 

85 
86 

89 
92 

87 
93 

8U 
85 

82 
55 

88 
8U 

75 
82 

6( 

7< 

split  on power at 15:50 

'8 117 101 
1 106 117 

110 113 12U 
10k  113 111 

101 
102 

105 
102 

9k 
83 

96 98 
99 100 

103 
102 

92 
90 

85 
88 

9»* 
88 

90 
85 

89 
87 

91 
9* 

90 
9k 

89 
90 

81* 
57 

91 
85 

76 
82 

6' 
7< 

i8 118 102 
.1 106 108 

111 11U 126 
10k 115 112 

102 
102 

106 
103 

9k 
9k 

97 99 
99 101 

10U 
102 

93 
91 

86 
89 

95 
89 

91 
85 

88 
89 

92 
9»» 

'i1 9k 
89 
89 

8I1 

57 
91 
85 

76 
83 

6' 
7 

split    on power at 17il0 

>6 115 99 
)9 101* 106 

108 111 122 
101 111 110 

99 
100 

103 
101 

91 
82 

9»» 
96 

95 
97 

101 
101 

90 
88 

83 
86 

91 
86 

85 
81 

83 
Qk 

87 
90 

86 
90 

82 
93 

79 
55 

86 
83 

Ik 
81 

6 
7 

)6 115 99 
)9 10k  106 

108 111 123 
101 112 111 

99 103 
100 101 

92 
82 

95 
97 

95 
98 

102 
100 

90 
89 

83 
86 

91 
86 

85 
81 

83 
89 

88 
90 

87 
90 

83 
93 

80 
51* 

86 
83 

Ik 
82 

6 
7 

)8 117 101 
LI 106 108 

110 113 125 
10k Ilk  112 

101 
101 

105 
103 

93 
83 

96 98 
98 100 

103 
101 

92 
90 

85 
88 

9k 
89 

91 
05 

87 
89 

91 
91» 

90 
9k 

89 
89 

83 
57 

90 
87 

75 
82 

6 
7 



DATA;lABORATORY BACK-TO-BACK TEST (SHEET S |  

MURE (oq 

5   26    27   28   29    30   31    32   33    34   35   36   37    38   39    40   41    42   43   44   45   46   47    48 

5    88    79     71   63     75   78   59   57     85   73   86   77   101   73     75   70   76     75   80   Jh   75     71*   37 
9   93   85     80   79     80   80   lh   Ik     80   79   91   96     99   91     78   69   79     79    81   89    87     72 

'9 
5 

85 
83 

72 
82 

6k 
77 

58 
77 

67 
Ik 

69 
76 

65 
71 

62 
71 

77 
91 

67 
77 

77 
85 

75 
89 

90 
96 

68 
88 

71 
71 

62 
75 

68 
Ik 

68 
Ik 

63 
78 

69 
85 

68 
81 

70 
67 

38 

J2 

55 
88 
8U 

75 
82 

66 
76 

61 
1* 

69 
Ik 

72 
75 

57 
71 

5k 
10 

80 
85 

71 
77 

80 
89 

78 
95 

9k 
95 

72 
88 

76 
77 

65 
69 

73 
80 

72 
79 

67 
80 

72 
86 

72 
85 

Ik 
71 

UO 

Hi 
57 

91 
85 

76 
82 

67 
76 

62 
76 

71 
61t 

73 
76 

58 
71 

55 
71 

82 
87 

72 
78 

82 
90 

80 
95 

96 
97 

73 
88 

76 
77 

66 
70 

75 
80 

73 
80 

68 
81 

73 
88 

Ik 
87 

75 
72 

k2 

Ik 
57 

91 
85 

76 
83 

67 
77 

62 
77 

71 
6k 

73 
76 

58 
72 

5k 
70 

82 
88 

73 
79 

82 
91 

79 
96 

97 
98 

73 
90 

76 
78 

66 
70 

75 
82 

73 
81 

68 
81 

73 
88 

Ik 
87 

75 
71 

kl 

r9 
55 

86 
83 

7J* 
81 

65 
Ik 

6C 
Ik 

68 
71 

71 
73 

56 
71 

53 
69 

79 
85 

70 
77 

79 
89 

78 
9k 

9? 
95 

71 
87 

72 
77 

63 
68 

72 
79 

71 
78 

66 
78 

70 
86 

71 
Sk 

73 
70 

ko 

BO 
3k 

86 
83 

Ik 
82 

65 
7»* 

60 
7^ 

68 
71 

71 
7k 

56 
71 

53 
69 

79 
87 

70 
78 

79 
90 

78 
95 

93 
95 

71 
88 

72 
77 

63 
68 

72 
79 

71 
79 

66 
79 

70 
87 

11 
86 

73 
71 

ko 

33 
57 

90 
87 

75 
82 

66 
76 

60 
76 

69 
72 

72 
Ik 

56 
71 

53 
70 

80 
87 

71 
79 

80 
90 

78 
95 

96 
98 

71 
89 

73 
77 

65 
70 

73 
82 

72 
80 

67 
81 

71 
88 

72 
86 

Til 
71 

39 

G 



»MEET 5 I 

39    40    41    42   43   44   45   46   47    48 

PUMP 

FLOW 
TOTAL ROLLER PRESS 

MANIFOLD 

PRESS 
MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H 

73  75 70 76  75 80 7^ 75 7k   37 
91  78 69 79  79 8l 89 87  72 

68  71 62 68 68 63 69 68 
88  71 75 7h     71+ 78 85 81 

76 65 73  72 67 72 72 
77 69 80  79 80 86 85 

76 66 75  73 68 73 lh 
77 70 80  80 81 88 87 

76 66 75  73 68 73 7^ 
78 70 82  81 81 88 87 

72 63 72  71 66 70 71 
77 68 79  78 78 86 81* 

72 63 72 71 66 70 71 
77 68 79 79 79 87 86 

73 65 73 72 67 71 72 
77 70 82 80 81 88 86 

22.8 
23.7 

70 
67 

38 23.1 
22.5 

7^ 
71 

ko 23.1 
22.8 

75 
72 

k2 22.8 
22.5 

75 
71 

kl 22.8 
22.5 

73 
70 

ho 22.8 
22.5 

73 
71 

ho 22.8 
22.5 

Ik 
71 

39 22.8 
22.5 

73 
67 

bit U2.5 39 
kQ   Ul.5 39 

78 
6k 

'*7 
1*1* 

1*1*.5 1*1 
36.5 35 

76 
61* 

1*6 
1*1* 

1*1*.5 M 
36.5 35 

76 
64 

U5 
1*1* 

1*3.5 1*0 
37  35 

75 U5 
1*1* 

1*3.5 1*0 
37  35 

77 
61* 

1*6 
1*1* 

1*1* 1*0 
37  35 

76 
61* 

1*6 
1*1* 

1*1* 1*0 
37  35 

76 
61* 

1*6 
U5 

1*3 1*0 
37  35 

23 22 

21* 21.5 

21* 21.5 

23 21 

23 21 

23.5 21 

23.5 21 

23  21 



1 
TIME TOTAL TOTAL TAIL 

DATE OF TEST INPUT H.P. 

DAY TIME H.P. 12      3     4      5 6      7 6     9     1 

9/9/71 18:50 22:08 3000 250 Stop check strainer * 

Start on power at 19:15 

9/9 19:35 22:28 3000 250 DUMMY 
TEST 

91*   107 113 118   97 
96     98 111* ii8 110 

116 101 
106 106 

no 113 1: 
101 no  u 

Stop check facility on    power at 20:15 

9/9 20:1*5 22:58 3000 250 DUMMY 
TEST 

91*    107 113 118   95 
85     97 115 118 109 

115   99 
101* 106 

108 111 1; 
102 no   1: 

9/9 21:15 23:28 3000 250 DUMMY 
TEST 

95 108 111* 119   97 
96 99 115 119 110 

117 100 
105 107 

109 113 n 
102 nu   u 

9/9 21:k5 23:58 1950 250 DUMMY 
TEST 

95    108 111* 120   96 
85     97 115 119 108 

116 100 
101* 106 

109 112 u 
101 111   u 

9/9 22:15 2U:28 1950 250 DUMMY 
TEST 

95   109 115 120   97 
85     97 ll1* 119 108 

117 101 
101* 106 

no 113 12 
102 111   n 

9/9 22:1*5 21*: 58 3000 250 DUMMY 
TEST 

91*   108 111* 120   97 
86     99 ll6 119 111 

117 101 
106 108 

no 113 12 
101* nu  11 

9/9 23:15 25:28 3000 250 DUMMY 
TEST 

91*   107 113 118   96 
86     99 115 119 110 

Stop check torque £ 

116 100 
106 108 

iplit   on 

109 112 12 
101* 111*   11 

power at 23: 

9/9 2l*:00 25:58 3000 250 DUMMY 
TEST 

91*    107 113 118   96 
85      98 111* 118 108 

116 100 
101* 106 

109 111    12 
101 no   n 

9/10 00:30 26:28 3000 250 DUMMY 
TEST 

95   108 111* 120   97 
86    98 115 119 no 

117 101 
105 107 

no 113 12 
103 113   u 

Stop inspect strainers 

^ 

221 



TABLE ZS. ROLLER GEAR TRANSMISSION TEST DATA:LABORATORY BACK. 

TEMPERATURE (0C) 

i 11 12 13 U 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 

5 102 105 9^ 96 98 10U 93 85  95 92 86 
9 IOU 100 91 97 98 100 86 85  85 83 86 

92 90 90  83 91 75  66 60  70 72 55 52 
91 91 86 3k   85 80 7k   Jk     71 72 70 68 

2 99 103  91 9'* 97 101 90 83  93 89 85 
0 100 100  81 97 98 100 87 86  86 8U 86 

5 101 IOU  92 95 98 103 92 6k     9k   91 87 
0 100 102  82 97 99 100 89 87  88 85 88 

I* 100 IOU  92 9k   97 103 92 85  93 88 86 
0 100 100  81 96 98 100 88 86  86 81 85 

k 101 105  93 95 97 103 92 86  93 88 87 
0 99 100  81 96 98 100 87 86  86 81 8U 

5 101 105  93 95 98 103 92 85  95 92 88 
2 101 103  83 97 101 102 90 89  89 87 90 

k   99  103  92 9k   97 102 90 83 93 90 85 
1 101 102 82 98 100 101 89 88 88 86 89 
30 

3 99 103 -91 93 97 102 90 83 92 89 85 
0 99 100  80 96 98 99 86 85 85 83 86 

5 101 105  93 95 98 103 92 85 9k   91 87 
1 100 101  81 97 99 100 88 86  87 85 87 

89 88 88 82 89 7k 
92 91 87  5^ 85 80 

91 88 89  83 90 75 
95 9* 89 5k   87 82 

90 87 85  82 88 75 
90 91 87  52 83 80 

90 87 85 83 89 76 
91 92 83  52 83 81 

91 86 90 83 91 7k 
96 97 90 53 88 82 

90 86 90 82 89 73 
95 95 89 5^ 87 82 

89 81+ 88 81 89 73 
92 93 86 53 87 80 

91 86 89 83 91 75 
9U 91» 88 53 85 81 

6k 
73 

58 
73 

68 
70 

70 
72 

5»» 
69 

51 
68 

65 
71* 

58 
7»» 

68 
71 

71 
73 

3k 
70 

52 
68 

6k 
7k 

58 
7»» 

68 
70 

71 
72 

5k 
69 

51 
68 

65 
Ik 

58 
7k 

69 
71 

72 
72 

51* 
70 

51 
68 

6k 
75 

57 
75 

68 
71 

71 
7k 

53 
71 

50 
68 

62 
7^ 

56 
7^ 

67 
71 

69 
72 

52 
70 

k9 
68 

63 
72 

57 
72 

67 
69 

70 
71 

53 
68 

50 
66 

6* 
75 

58 
75 

68 
69 

71 
71 

5^ 
68 

50 
67 



DRY BACK-TO-BACK TEST (SHEET 6 | 
j      PUMP 

FLOW 

) 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47   48 TOTAL ROLLER PRESS 

) 72 55 52 81 71 81 77 96 71 73 65 72 72 66 71 72 7k   37 22.8 75 
. 72 70 68 85 77 87 91 95 92 73 68 79 78 78 85 82 68 22.5 61» 

1 70 5U 51 79 69 79 76 9h 69 71 6k 71 70 65 70 70 72 37 22.8 76 
) 72 69 68 85 77 88 93 95 87 7k 68 79 78 79 85 81 68 22.5 6k 

i 71 5^ 52 80 70 80 77 95 70 73 61» 72 71 65 71 70 73 36 22.8 76 
. 73 70 68 85 77 89 9k 96 88 75 68 81 80 80 89 8U 69 22.5 61» 

1 71 54 51 80 70 80 77 9k 70 72 65 72 71 65 71 71 73 35 22.8 76 
i 72 69 68 85 77 88 93 9k 87 7U 68 80 79 79 85 8k 68 22.5 6k 

72 
72 

5k 
70 

51 
68 

81 
85 

71 
77 

81 
89 

77 
9k 

95 
95 

71 
88 

73 
7k 

66 
68 

73 
81 

72 
79 

66 
79 86 

71 
6k 

73 
69 

35 22.8 
22.5 

76 
6k 

71 
71« 

53 
71 

50 
68 

80 
87 

70 
78 

80 
90 

77 
9k 

96 
98 

70 
89 

73 
76 

6k 
69 

73 
82 

71 
81 

65 
81 

71 
87 

71 
85 

73 
69 

3k 22.8 
22.5 

76 
6k 

69 
72 

52 
70 

k9 
68 

79 
87 

68 
77 

79 
89 

75 
9k 

9k 
96 

69 
88 

71 
76 

63 
68 

71 
82 

70 
80 

61* 
80 

69 
87 

70 
81* 

71 
69 

3k 22.8 
22.5 

76 
6k 

70 
71 

53 
68 

50 
66 

79 
81* 

68 
76 

79 
87 

15 
88 

9k 
9k 

69 
85 

70 
7k 

6k 
66 

70 
79 

69 
78 

61+ 
77 

69 
Qk 

70 
8U 

72 
68 

3k 22.8 
22.5 

76 
6k 

71 
71 

5k 
68 

50 
67 

80 
85 

70 
77 

80 
88 

76 
93 

95 
95 

70 
88 

73 
7k 

65 
67 

72 
79 

71 
78 

65 
78 

70 
85 

71 
82 

73 
67 

3k 22.8 
22.5 

76 
63 

(y 



ST (SHEET 6 | 

38   39    40    41    42   43   44   45   46   47    48 

PUMP 

FLOW 
TOTAL ROLLER PRESS 

MANIFOLD 
PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H R/H 

96 71 
95 92 

73 65 
73 68 

71 6i* 
7U 68 

72 72 66 
79 78 78 

71 70 65 
79 78 79 

71 72 7^ 37 
85 82 68 

70 70  72 37 
85 81  68 

95 70  73 6k     72 71 65  71 70  73 36 
96 88  75 68  81 80 80  89 8k     69 

9k   70  72 65  72 71 65  71 71  73 35 
9k   87  7^ 68  80 79 79  85 8U  68 

73 66 
7k   68 

73 61* 
76 69 

71 63 
76 68 

73 72 66 
81 79 79 

71 71 
86 8I1 

73 71 65  71 71 
82 81 81  87 85 

71 70 6k     69   70 
82 80 80  87 6k 

70   6k     70   69   61+     69   70 
71+   66     79   78   77     81*   81* 

73   65     72   71   65     70   71 
71*   67     79   78   78     65   82 

U 

73 35 
69 

73 31* 
69 

71 31* 
69 

72 31+ 
68 

73    3l+ 
67 

22.8 
22.5 

22.8 
22.5 

22.8 
22.5 

22.8 
22.5 

22.8 
22.5 

22.8 
22.5 

22.8 
22.5 

22.8 
22.5 

22.8 
22.5 

75 
6k 

76 
6k 

76 
6I1 

76 
6k 

76 
61+ 

76 
614 

76 
6k 

76 
61* 

76 
63 

k5       1*3   k0 
kk       37   35 

1*5       kk   1*0 
1*1*       37   35 

1*6       1*1*   1*0 
1*1*       36   35 

1*6 
1*1* 

1*6 
1*1* 

1*6 
kk 

1*6 
1*2 

23     21 

23      21 

21*      21 

1*6        1*1*    1*0    21*      21 
1*1*       36   35 

1*1* 1*0 
37 35 

1*3 1*0 
37 35 

1*6       1*1*   1*0 
1*1*       36   35 

1*1*   1*1 
36   35 

1*!*    1*0 
36    35 

23     21 

23     21 

23     21 

23      21 

iv- 



TIME TOTAL TOTAL TAIL 
DATE OF TEST INPUT H.P. 

DAY TIME H.P. 1      2 3     4 5      6      7    8 9     10 

12/13/7: 26:28 2U00 250 Start on power at 21:55 

12/13 22:10 26:1*3 2U00 250 DUMMY 
TEST 

83   93 
79   66 

101 106 
10k 112 

81*   99   85   91 
101   98   99   96 

97   113 
102   101 

12/13 22:25 26:58 2U00 250 DUMMY 
TEST 

85   96 
81   67 

106 110 
107 113 

90 105   91   97 
105 102 102 100 

102    120 
108   105 

12/13 22:55 27:28 21+00 250 DUMMY 
TEST 

88 102 
81   68 

111 ll6 
109 115 

97 112   97 105 
107 101* 105 102 

109   127 
no  107 

15/:' 23:25 27:58 2700 250 DUMMY 
TEST 

89 102 
81   69 

112 118 
108 111* 

98 111*   98 106 
107 101* 105 102 

110  129 
no  107 

12/13 23:55 28:28 2700 250 DUMMY 
TEST 

89 101 
81   69 

112 118 
109 115 

98 111*   98 106 
107 101* 105 102 

110 129 
111 108 

:2/iU 00:25 28:58 3000 250 DUMMY 
TEST 

90 102 
8l    69 

113 118 
109 115 

95 116   97 107 
108 105 106 103 

111 130 
112 108 

12/1U 00:55 29:28 3000 250 DUMMY 
TEST 

90 103 
81    69 

113 119 
no 116 

100 116 100 108 
108 105 106 103 

111 131 
112 108 

■, 1^ 01:25 29:58 2700 250 DUMMY 
TEST 

90 103 
80   68 

113 119 
109 115 

99 ll6 100 107 
108 105 106 102 

111    131 
111   108 

12/11* 01:55 30:28 2700 250 DUMMY 
TEST 

90 103 
80   68 

113 119 
109 115 

99 115 100 107 
108 105 106 102 

112    131 
111   108 

IS/lk 02:25 30:58 2700 250 DUMMY 
TEST 

90 103 
80   68 

113 119 
109 115 

99 115 100 107 
108 105 105 102 

111   131 
111   108 

223 



 TABLE XU. ROLLER GEAR TRANSMISSION TEST DATA;LABC 

TEMPERATURE |0C) 

6      7     8 9 10 11 12 13 U     15 16 17 18 19 20 21 22 23 24 25 26 27 28 

1:55 

I 99 85 91 97 113 83 87 Jk 76 78 86 71 69 72 69 82 69 62 69 69 70 59 51 
. 98 99 96 102 101 93 93 93 89 96 9^ 82 80 8l 78 81 73 80 73 81 79 76 57 

1 105 91 97 102 120 89 93 78 81 8I1 93 78 75 78 76 87 75 66 75 75 77 6U 55 
i 102 102 100 108 105 96 96 96 92 99 98 86 6k 85 82 8J+ 77 8I1 78 85 8U 75 65 

' 112 97 105 109 127 96 100 85 87 91 100 85 82 87 85 93 83 76 83 32 86 71 60 
' 101* 105 102 110 107 98 99 99 95 101 100 88 87 87 85 87 79 87 80 88 86 77 66 

I 111: 98 106 110 129 97 101 88 88 92 101 86 8U 90 88 98 88 Jk 85 33 87 71 60 
' 10k 105 102 110 107 98 98 98 9k  102 99 88 86 88 85 88 80 88 80 90 85 76 61 

I Ilk   98 106 110 129 97 101 88 88 92 101 85 83 89 88 98 87 73 85 83 86 71 60 
' 101* 105 102 111 108 98 99 98 9^ 102 100 88 86 88 85 88 80 87 80 90 86 76 6k 

i 116 97 107 111 130 98 102 88 89 93 102 85 8U 91 89 98 89 7^ 86 Qk 87 72 60 
1 105 106 103 112 108 99 99 99 95 103 100 89 87 88 86 89 82 88 82 91 85 77 63 

1 116 100 108 111 131 99 103 89 90 9^ 10k 87 85 91 90 99 89 75 87 81+ 88 72 60 
i 105 106 103 112 108 99 100 100 95 103 101 89 87 89 87 89 82 89 82 91 88 77 66 

' 116 100 107 111 131 98 103 88 69 93 102 87 81+ 91 89 98 88 7k 86 81* 87 72 60 
1 105 106 102 111 108 99 100 99 95 103 101 88 87 89 85 88 81 88 81 90 87 77 63 

115 100 107 112 131 99 103 88 89 93 102 87 81+ 91 89 98 88 71+ 86 81+ 87 72 60 
105 106 102 111 108 99 99 98 95 103 100 88 86 88 85 88 80 88 81 90 87 77 62 

115 100 107 111 131 99 103 88 89 93 102 87 85 91 89 98 88 7^ 86 81+ 86 72 59 
105 105 102 111 108 99 99 98 95 103 100 88 86 88 85 88 80 87 81 90 86 77 61 

^ 



ESTDATA;LABORATORYBACK-TO-BACK TEST (SHEET 7 |  

«PERATURE (0C) 

i   25   26    27   28    29    30   31   32   33    34   35   36   37    38   39    40    41    42   43   44   45   46   47 

69 
81 

70 
79 

59 
76 

51 
57 

h5 
63 

50 
66 

1*8 
k9 

3^ 
1*6 

38 
1*8 

65 
76 

55 
52 

61* 
77 

62 
77 

76 
88 

56 
78 

58 
57 

1*5 
63 

51* 
68 

53 
60 

1*6 
70 

52 
77 

57 
70 

57 
63 

75 
85 

77 
8k 

61* 
75 

55 
65 

5»» 
68 

51 
60 

36 
61 

1*1 
63 

70 
79 

59 
63 

70 
89 

6k 
82 

82 
91 

59 
82 

60 
63 

55 
66 

57 
71 

56 
62 

50 
71* 

56 
79 

60 
61* 

6l 
60 

B2 
38 

86 
86 

71 
77 

60 
66 

53 
66 

60 
71 

56 
57 

38 
56 

1*5 
58 

77 
81 

65 
60 

76 
82 

67 
80 

90 
93 

65 
81* 

66 
59 

61* 
67 

62 
72 

61 
65 

5k 
76 

62 
82 

65 
71* 

67 
60 

33 
90 

87 
85 

71 
76 

60 
6l 

53 
66 

60 
70 

56 
50 

38 1*1* 
51 

78 
80 

66 
51* 

76 
81 

68 
79 

91 
91* 

65 
83 

67 
59 

62 
66 

63 
71 

62 
63 

55 
71* 

62 
81 

66 
71* 

68 
59 

83 
90 

86 
86 

71 
76 

60 
6h 

52 
66 

60 
70 

56 
53 

37 
52 

1*1* 
51* 

78 
81 

65 
57 

76 
82 

67 
80 

91 
91* 

65 
81* 

67 
58 

62 
66 

63 
72 

62 
65 

55 
75 

62 
81 

66 
75 

67 
60 

8^ 
91 

87 
85 

72 
77 

60 
63 

53 
66 

60 
69 

66 
58 

38 
58 

1*1* 
63 

78 
8l 

66 
62 

77 
82 

67 
82 

91* 
96 

65 
81* 

67 
63 

63 
66 

63 
72 

62 
66 

51* 
76 

62 
81 

66 
71 

67 ; 
59 

81* 
91 

88 
88 

72 
77 

60 
66 

53 
67 

60 
70 

66 
60 

37 
63 

1*1* 
65 

78 
81 

66 
66 

77 
82 

68 
81* 

93 
95 

66 
81* 

68 
59 

63 
71 

63 
71* 

62 
66 

55 
76 

63 
82 

67 
71* 

67 : 
60 

81i 
90 

87 
87 

72 
77 

60 
63 

52 
66 

59 
69 

65 
57 

37 
60 

1*1* 
60 

78 
87 

65 
60 

77 
82 

67 
82 

92 
95 

65 
81* 

67 
58 

62 
66 

63 
73 

62 
66 

51* 
76 

61* 
82 

66 
71 

67 : 
59 

81* 
90 

87 
87 

72 
77 

60 
62 

52 
66 

59 
69 

66 

1»9 
37 1*1* 

1*9 
78 
80 

66 
51+ 

77 
82 

67 
79 

92 
95 

65 
81* 

67 
59 

62 
66 

62 
75 

6l 
65 

51* 
76 

62 
81 

66 
68 

67 ] 
59 

81+ 

90 
86 
86 

72 
77 

59 
6l 

53 
66 

59 
69 

65 
1*9 

37 
1*7 

1*1* 
50 

77 
81 

65 
51* 

76 
82 

68 
79 

92 
95 

65 
81* 

67 
59 

63 
66 

62 
72 

6l 
61* 

51* 
76 

62 
8i 

66 
75 

67 ] 
59 

0 



K TEST (SHEET 77 

6   37    38   39   iO   ii   .?  43   u   45   46   47    48 

62 
77 

76   56 
88   78 

58   1*5   5»»  53 
57  63  68 60 

f0   61*     82   59    60   55   57  56 
)9   82     91   82    63  66  71  62 

r6   67     90   65 
52   80     93   81* 

66  61»  62  61 
59  67  72  65 

1*6   52   57 
70   77   70 

50   56   60 
Jl»   79   6U 

5U   62   65 
76   82   Jk 

r6   68     91   65     67  62  63  62     55   62   66 
Jl   79     91»   83    59  66  71  63     7^   81   fk 

77   68    93   66    68  63 63 62 
32   8k     95   81»     59   71  fk  66 

77   67     92   65    67  62  63  62 
S2   82    95   81»    58  66  73  66 

77 67 92 65 67 62 62 61 
82 79 95 81» 59 66 75 65 

76 68 92 65 67 63 62 61 
82 79 95 81» 59 66 72 61» 

55   63   67 
76   82   71» 

51»   61»   66 
76   82   71 

51»   62   66 
76   81   68 

51*   62   66 
76   81   75 

PUMP 

FLOW 

TOTAL ROLLER PRESS 

57   17 
63 

6l    39 
60 

67   16 
60 

68   16 
59 

16   67     91   65     67  62  63  62     55   62   66     67   15 
32   80     9!»   81»     58  66  72  65     75   81   75     60 

77   67     91»   65     67  63  63  62     51*   62   66     67   ll» 
32   82     96   81»    63  66  72  66     76   81   71     59 

67   ll» 
60 

67   13 
59 

67   ll» 
59 

67   13 
59 

21.9 
21.9 

22.2 
22.2 

22.8 
22.5 

22.8 
22.5 

79 
5.2     63 

76 
5.3     63 

22.8 73 
22.5     5.3     63 

22.5 72 
22.5     5.3     63 

22.8 72 
22.5     5.3     63 

22.8 72 
22.5      5.3      63 

22.8 72 
22.5      5.3      63 

22.8 72 
22.5      5.3      63 

72 
5.3      63 

72 
5.3      63 

MANIFOLD 
PRESS 

MAIN L/H R/H 

1»1»     1»2     35 
1»1»     36     35 

1»2      1»2      35 
1»1»      36     31» 

Ul 
1»1» 

1»! 
Ul» 

1»1 
1»1» 

1»1 
1»1» 

Ul 
Ul» 

U2 
uu 

Uo 
36 

38 
36 

38 
37 

38 
36 

39 
36 

3U 
35 

33 
35 

Ul     38     33 
UU     36     35 

Ul      38     33 
UU      36      35 

DUMMY 
INPUT 
PRESS 

L/H R/H 

33 
35 

33 
35 

39  33 
36  35 

33 
35 

21  18 

20  18 

20  18 

20  18 

20  18 

20  18 

20  18 

20  18 

20  18 

20 



DATE 
TIME 
OF 

DAY 

TOTAL 
TEST 
TIME 

12/1V71 

12/i4 

12/11+ 

12/11» 

12/Ik 

12/Ik 

12/Ik 

12/Ik 

12/Ik 

12/lk 

02:55 

03:25 

0U:15 

05: ^5 

06:15 

06:1*5 

07:15 

07:1*5 

08:15 

08: U5 

31:28 

31:58 

32:28 

32:58 

33:28 

33:58 

3lt:28 

3U: 58 

35:28 

35:58 

TOTAL 
INPUT 

H.P. 

TAIL 
H.P. 

3000 

3000 

3560 

2U00 

2U00 

21*00 

2700 

2700 

3000 

3000 

250 

250 

1*50 

250 

250 

250 

250 

250 

250 

250 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

1 8     9    1( 

90   103   113 119    100 ll6 100 108   112 13 
8l     TO   110 116    109 105 106 103   112 10^ 

92    103    113 119    100 ll6 100 108   112 13 
81 70   110 116   109 105 106 103  111 10 
Stop - increase tail load on power a- 

91   103   113 119    100 ll6 100 108   113 12 
82 72   110 116   109 105 106 103  110 1C 
Stop - decrease tail load on power a 

87     99   108 llU     93   98   9^ 101   105 IS 
82     70   109 ll6   108 IOU 105 102   110 1( 

91   103   113 119     99 115 100 107   111 U 
81     70   109 ll6   108 105 105 102   111 11 

90   102   112 118     98 113   96 106   109 1 
80     70   109 115    108 105 105 102   110 1 

90   102   112 118     98 115   99 107   111 1 
80     70   109 115    108 105 105 102   110 1 

90   102    112 118      98 111*    99 107    111 3 
80     69   109 115    108 105 105 102   110 ] 

90   102   113 119     99 115 100 107   111 : 
81    70   no 116   109 105 105 102   112 : 

91    103    115 121 
82    70   110 116 

102 118 102 110    llU 
109 105 107 103    112 

Stop     inspect strainers 

^ 

225 



8 

TABLE XC. ROLLER GEAR TRANSMISSION TEST DATA:LAB 

JO 11 12    13   14    15    16    17 

TEMPERATURE (0C) 

18    19   20   21    22   23    24    25   26    27   28 

LOO 116 100 108   112 131   99   103   89   90     9^ 103   88     85   91     90   98   99   75     87    8U   87     72   60 
.09 105 106 103   112 108    99   100   98   96   IQk 101    89     87   89     87   89   8l   89     82    jj   87     77   63 

.00 ll6 100 108 112 131 99 103 89 90 

.09 105 106 103 111 108 99 99 98 95 
il load        on power at 03:45 

93 103 87 
101* 101 89 

.00 116 100 108 113 131 99 103 87 90 91» 103 87 
,09 105 106 103 110 109 100 100 99 96 105 101 89 
il load   on power at 05:15 

93 98 9h 101 105 123 93 
08 101* 105 102 110 108 98 

96 83 84  86 95 81 
99 99 95 101 100 88 

81* 91  89 98 99 75 
87 89  86 89 81 88 

85 92  91 99 99 75 
8V 89  87 91 83 90 

78 83  80 88 78 69 
86 88  81* 87 79 85 

87 81* 87  72 60 
81 91 87  77 63 

88 85 89  73 62 
83 92 88  77 63 

J9 77 79  67 56 
80 87 87  77 62 

99 115 100 107 111 129 99 103 88 89  93 102 88  85 90  87 95 85 lk     85 81* 86  72 60 
08 105 105 102 ill 108 99  99 99 95 102 100 89  86 89  81* 87 79 85  80 87 87  77 61* 

98 113 96 106 109 128 97 102 87 88  91 101 86  83 89 
08 105 105 102 no 108 98  99 99 95 102 100 88  86 89 

85 9k   81* 73 
81* 87 79 85 

81* 82 81*  71 57 
80 87 87  77 63 

?8 115 99 107 
38 105 105 102 

111 130 98 102 88 89  92 101 87  81* 90  88 97 87 lU 
110 108 99 100 100 95 103 100 89  86 90  85 88 81 87 

86 83 86  72 59 
81 90 87  77 62 

?8 111* 99 107 in 130 97 102 88 89  92 101 87  81* 90 
38 105 105 102 110 108 99 100 99 95 103 100 89  86 90 

87 97 86 73 
86 88 81 87 

86 83 86  72 59 
81 91 87  77 61 

)9 115 100 107 111 130 98 102 88 88 
)9 105 105 102 112 109 99 100 100 96 

93 102 88 
103 100 89 

85 91  89 100 89 Ik 
87 90  87 90 81 88 

87 81* 87  72 60 
82 91 88  77 62 

)2 118 102 110 
)9 105 107 103 

111* 132 101 105 91 91 
112 109 99 100 100 96 

100 105 91 
101* 101 89 

87 96  93 105 93 77 
87 90  87 90 83 89 

90 87 92  73 61 
83 91 88  77 62 

iners 



SMISSION TEST DATA;LABORATORY BACK-TO-BACK TEST (SHEET B ]  

TEMPERATURE (0C) 

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 4 

98 99 75 87 8U 87 72 60 53 60 66 37 ^ 78 66 77 67 93 65 67 63 6k 63 5 
89 81 89 82 9! 87 77 63 66 69 k9 U8 51 81 5k 82 79 95 81* 6k 66 72 65 1 

98 99 75 87 8U 87 72 60 53 60 66 39 ^5 78 66 76 68 92 65 67 62 6k 63 5 
89 81 88 81 91 87 77 63 66 69 51 ^8 51 81 5^ 82 79 95 8U 60 66 72 65 1 

99 99 75 88 85 89 73 62 55 62 68 kl kl 79 66 78 68 9^ 67 68 6k 65 
91 83 90 83 92 88 77 63 67 71 53 ^9 53 81 5k 82 79 96 85 60 66 71 

88 78 69 79 77 79 67 56 kg 55 62 36 k2 72 61 71 6k 86 61 63 56 59 
87 79 85 80 87 87 77 62 66 69 52 kB 51 80 5k 81 78 93 82 58 66 72 

95 85 Ik 85 8U 86 72 60 52 60 56 39 ^5 78 66 77 68 92 65 67 63 6k 
87 79 85 80 87 87 77 6k 66 69 57 57 60 80 57 82 80 9k 6k 60 67 73 

9k Qk 73 Sk 82 8I4 71 57 5'* 58 5k 32 k3 76 6U 75 67 90 63 66 61 62 61 
87 79 85 80 87 87 77 63 66 69 57 W 52 81 57 82 81 93 83 Sk 66 76 65 

1 97 87 Ik 86 83 86 72 59 52 58 55 37 kk 77 6k 76 67 91 6k 66 62 6k 62 
i 88 81 87 81 90 87 77 62 66 70 51 ^7 50 80 5k 82 79 9k Qk 6k 67 72 66 

r 97 86 73 86 83 86 72 59 51 58 55 37 k3 77 6k 76 67 91 6k 66 62 63 62 
5 88 81 87 81 91 87 77 61 66 69 52 kl 50 81 5k 81 79 9k 83 6k 67 71 6k 

) 100 89 Ik 87 Bk 87 72 60 52 59 55 37 kk 77 6k 76 67 92 6k 66 63 6k 63 
r 90 81 88 82 91 88 77 62 67 70 52 U8 50 81 5k 82 79 95 8I1 59 67 72 6k 

3 105 93 77 90 87 92 73 61 52 60 56 38 k5 79 66 78 67 96 65 67 66 65 63 
J   90 83 89 83 91 88 77 62 67 70 52 U7 51 81 5k 82 79 96 Bk 59 67 72 6k 

Cs 



(SHEET 0 )                                                                                                      j 

40 41 42 43 44 45 46 47 48 

!               PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H i   39 

FLOW 
TOTAL ROLLER PRESS 

}   65 
i   81* 

67 
61* 

63 
66 

61* 
72 

63 
65 

55 
76 

62 
82 

67 
71* 

67 
60 

ll* 22.8 
22.5 5.3 

72 
63 

1*2 
1*1* 

39   33 
36   35 

20      18 

!   65 
i    SU 

67 
60 

62 
66 

61* 
72 

63 
65 

55 
75 

62 
81 

67 
71* 

68 
60 

13 22.8 
22.5 5.3 

72 
63 

1*2 
1*1* 

39   33 
36   35 

20      18 

67 
■   85 

68 
60 

61* 
66 

65 
71 

6k 
61* 

55 
76 

63 
82 

67 
71* 

68 
60 

16 22.8 
22.5 5.3 

72 
63 

1*2 
1*1* 

39   33 
36   33 

20      18 

61 
82 

63 
58 

56 
66 

59 
72 

58 
61* 

51 
75 l8 

81 
62 
74 

63 
59 

15 22.8 
22.5 5.3 ll 1*1* 

1*1* 
1*2   35 
37   35 

22      19 

65 
81* 

67 
60 

63 
67 

61* 
73 

63 
66 

55 
77 

62 
82 

67 
76 

68 
60 

15 22.8 
22.5 5.1* 

72 
61* 

1*2 
1*1* 

1*1   31* 
37   35 

20      18 

63 
83 

66 
61* 

61 
66 

62 
76 

6l 
65 

53 
76 

60 
81 

65 
71* 

66 
59 

ll* 22.8 
22.5 5.1* 

73 
63 

1*2 
1*1* 

1*0   31* 
37   35 

20      18 

6k 
OH 

66 
61* 

62 
67 

61* 
72 

62 
66 

51* 
76 

6l 
81 

65 
71* 

66 
59 

13 22.5 
22.5 5.1* 

73 
63 

1*2 
1*1* 

1*0   31* 
36   35 

21      18 

6k 
83 

66 
61* 

62 
67 

63 
71 

62 
61* 

51* 
76 

6l 
81 

65 
71* 

66 
59 

13 22.8 
22.5 5.1* 

73 
63 

1*2 
1*1* 

1*0   31* 
36    35 

21      18 

61i 
84 

66 
59 

63 
67 

61* 
72 

63 
61* 

51* 
76 

6i 
8l 

65 
71* 

66 
59 

13 22.8 
22.5 5.1* 

73 
63 

1*2 
1*1* 

1*0   31* 
36   35 

21      18 

65 
81* 

67 
59 

66 
67 

65 
72 

63 
61* 

55 
77 

63 
81 

66 
74 

67 
59 

13 22.8 
22.5 5.1* 

72 
63 

1*2 
1*1* 

39   33 
36   35 

20      18 



DATE 
TIME 
OF 

DAY 

TOTAL 
TEST 
TIME 

TOTAL 
INPUT 

H.P. 

TAIL 
H.P. 

1 7     8 

8/10/72 

8/11 

8/11 

8/11 

8/12 

8/12 

8/12 

8/12 

8/12 

8/12 

8/12 

^ 

09:U0 

10:35 

20:05 

08:25 

08:55 

09:25 

09:55 

10:25 

10:23 

Ik-.30 

35:58 

37:13 

37:33 

37:53 

37:53 

38:23 

38:53 

39:23 

39:55 

U0:23 

»40:23 

500 

500 

500 

550 

550 

1200 

1600 

2000 

2500 

1950 

250 

250 

250 

250 

250 

250 

250 

250 

250 

DUMMY 
TEST 

DUMMY 
TEST 

Start - on power at 13:15 
1 hour teat at various powers and cor 
Start - on power at 09:25 
Stop    check torque split 

Start - on power at 10:15 

Stop - check torque split 

Start   on power at 19: ^5 

Stop    check torque split 

Start   break in run on power at 01 

97 
luu 

99 107 109 
72 109 llU 

98 100 110 112 
98 70 108 112 

8U 103 
lOU 101 

86 107 
103 100 

89 
100 

96 99 
96 lolt 

93 100 102 
101 97 105 

250  DUMMY  9^ 96 105 108  83 103  90 96 100 
TEST    98 71 110 llU 106 102 lOU 99 107 

DUMMY 
TEST 

DUMMY 
TEST 

DUMm 
TEST 

DUMMY 
TEST 

9k   95 105 109 
99 73 112 115 

6k  103  91 97 100 
108 10k   107 103 110 

95 96 106 110  86 106  93 99 102 
99 Ik  113 117 110 107 109 105 111 

96 98 107 112  88 108 
100 76 116 118 113 110 

Stop inspect strainers 

90 
92 

93 103 107 
67 IQk 108 

81 101 
98 93 

95 101 103 
112 108 115 

restart on 

89 9k   97 
95 92 96 

227 



' 

TABLE ZQ. ROLLER GEAR TRANSMISSION TEST DATA:LABORATORY B< 

TEMPERATURE (0C) 

9     10     11    12    13   14     15    16    17    18    19    20   21    22   23    24    25   26    27   28    29    30    31    3: 

ondltlons 

08:25 

9 
Ik 

115 
106 

87 
96 

92 
97 

77 
71 

80 
93 

80 
9U 

91 
97 

75 
87 

7U 
85 

77 
81 

68 
75 

77 
77 

76 
79 

70 37 
71 76 

2 

5 

118 
105 

91 
96 

95 
96 

80 
72 

80 
93 

85 
95 

95 
97 

81 
89 

88 
89 

89 
87 

71 
80 

81 
83 

79 
82 

72 31* 
75 79 

3 
7 

117 
107 

85 
98 

91 
98 

79 
7U 

78 
9»t 

80 
97 

91 
98 

75 
90 

7U 
90 

79 
89 

71 
85 

79 
86 

76 
85 

7*» 3U 
79 82 

3 
0 

118 
109 

87 
100 

92 
101 

79 
76 

78 
96 

82 
101 

92 
101 

76 
93 

7U 
9U 

79 
93 

73 
90 

82 
90 

76 
90 

76 35 
82 85 

2 
L 

121 
111 

89 
102 

93 
103 

30 
77 

80 83 93 
98 103 103 

78 
95 

76 
96 

82 
95 

78 85 
9»» 

79 
92 

81 36 
85 87 

3 
5 

123 
llU 

91 
105 

96 
106 

82 82 
80 101 

86 
107 

96 
106 

80 
98 

77 
99 

8H 
99 

83 
98 

89 
98 

82 
95 

85 36 
88 90 

i ] power at lU:30 

f 
r 
D 

116 
98 

8^ 
89 

89 
89 

75 
63 

75 
85 

80 
89 

89 
90 

76 
80 

73 
78 

7»i 
7i4 

68 
70 

78 
69 

7U 
71 

71 33 
65 70 

68   69     65   59    5U 
82   82     79   71    71 

73   7^     70   61    51t 
82   90     82   72   72 

70   70     61*   57    51 
85    93     8U   72   73 

72   72     61*   57    51 
88   96     85   75    76 

75   71*     65   58   52 
90   99     87   76   77 

77   76     66   59   53 
93   105   90   79   80 

68   71     63   56   50 
71   80     68   63    63 

57   1*3   57 
73   65   60 

61   Wt    58 
73   69   68 

56   Ul   5^ 
75   71   69 

56   U2   5I» 
76   71   71 

57   1*2   55 
78   72   73 

58   1*3    56 
81   75   75 

55   1*1   51* 
63   62   60 

% 



ORATORY BACK-TO-BACK TEST (SHEET 9 | 
PUMP 

FLOW 

29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 TOTAL ROLLER 1 

ik 57 l»3 57 U6 72 65 71 70 79 66 70 1*9 65 63 56 62 69 66 25 20.7 
1 73 65 60 63 82 59 81 76 86 83 72 66 68 71 83 85 73 67 22.5 5.5 

it 61 kk 58 U9 76 66 75 61 82 67 68 59 62 62 55 63 68 67 25 21.9 
, 

2 73 69 68 71 87 72 87 72 87 89 90 87 85 68 73 76 87 89 22.5 5.5 i 

1 56 l+l 5h h5 70 62 69 67 80 63 66 50 61 60 53 59 66 63 25 20.7 
, 

3 75 71 69 71 89 73 89 90 93 90 82 71 71+ 78 90 90 80 71 22.5 5.5 ( 

1 56 h2 5k U5 70 62 69 66 81 62 65 51 60 59 53 59 65 63 26 21.0 » 

D 76 71 71 73 92 76 93 93 96 93 85 72 78 81 92 93 81 71* 22.5 5.6 ( 

57 k2 55 i»6 71 63 70 57 83 6k 66 52 61 60 54 60 66 6U 26 21.0 
70 72 73 74 93 78 95 9h 99 95 87 73 80 82 95 96 83 75 22.8 5.6 i 

58 1+3 56 47 72 6k 72 68 86 65 67 53 63 62 55 61 66 65 27 21.9 1 
01 75 75 77 96 81 98 99 103 99 90 77 82 86 97 99 86 79 22.8 5.6 6 

55 M 5^ lilt 69 60 68 65 78 61 62 51 60 58 51 57 61 62 25 20.7 8 
63 62 60 63 75 61 75 72 81 76 63 61 6l 61 71* 79 65 62 22.2 5.4 6 

0 



TEST (SHEET 9 )                                                                                                         j 
|               PUMP i     MANIFOLD 

PRESS 

DUMMY 1 
INPUT 
PRESS |        FLOW 

37    38   39 40 41 42 43 44 45 46 47 48 |TOTAL ROLLER PRESS |MAIN L/H R/H L/H   R/H 

70    79    66 70 ^9 65 63 56 62 69 66 25 20.7 80 1*3 1*2    37 22      19     1 
76    86    83 72 66 68 71 83 85 73 67 22.5 5.5 65 \kk 38   37 

ll 

61    82   67 68 59 62 62 55 63 68 67 25 21.9 75 k2 1*0   36 21      19 
72    87   89 90 87 85 68 73 76 87 89 22.5 5.5 65 kk 38   36 

*            *•           1 

67    80   63 66 ro 61 60 53 59 66 63 25 20.7 78 1*2 1*0   36 21     19 
90    93   90 82 71 71+ 78 90 90 80 71 22.5 5.5 6U 1*3 37   35 

66    81   62 65 51 6C 59 53 59 65 63 26 21.0 77 1*2 1*0   36 21     19 
93    96   93 85 72 78 81 92 93 81 71* 22.5 5.6 61* U3 37   35 

1 

57    83   6h 66 52 6l 60 5U 60 66 61» 26 21.0 77 1*2 1*0   36 21      19 
9k    99   95 87 73 80 82 95 96 83 75 22.8 5.6 6k       | 1*3 37   35    | 

^            1 

68    86   65 67 53 63 62 55 61 66 65 27 21.9 76       i 1*2 1*0   37    i 21      19 
99 103   99 90 77 82 86 97 99 86 79 22.8 5.6 64 1*2 37   35    | 

1 

65    78   61 62 51 6o 58 51 57 61 62 25 20.7 80        1 1*1* 1*2   38    1 22      19     1 
72    81    76 63 61 6i 61 7U 79 65 62 22.2 5.4 65 1*1* 38   36 

^            1 

0 \ 
» 



TIME TOTAL TOTAL TAIL 
DATE OF TEST INPUT H.P. 

DAY TIME H.P. 1 2 3  4 5 6  7 8  9 

8/12/72 15:00 1+0:53 1950 250 DUMMY 
TEST 

89 
98 

92 
71 

101 105 
110 113 

79 
106 

99 87 
102 101* 

92 96 
100 105 

8/12 15:30 1*1:23 1950 250 DUMMY 
TEST 

90 
100 

9k 
72 

102 106 
111 115 

80 
107 

100 87 
103 106 

93 96 
101 108 

8/12 16:00 1*1:53 1950 250 DUMMY 
TEST 

91 
100 

95 
72 

103 107 
111 115 

81 
108 

101 88 
103 106 

91* 97 
101 109 

8/12 16:30 1*2:23 1950 250 DUMMY 
TEST 

9h 
100 

96 
73 

103 107 
112 115 

82 
108 

101 89 
101* 106 

91* 98 
102 109 

8/12 17:00 U2:53 21*00 250 DUMMY 
TEST 

95 
101 

96 
7U 

101* 109 
113 116 

83 
110 

103 90 
105 108 

96 99 
103 111 : 

8/12 17:30 1*3:23 21*00 250 DUMMY 
TEST 

95 96 
71* 

101* 108 
113 116 

83 
110 

103 90 
106 109 

96 99 : 
101* 111 ; 

8/12 18:00 1*3:53 2700 250 DUMMY 
TEST 

96 
102 

96 
75 

105 109 
111* ii7 

81* 
110 

101* 91 
106 109 

96 100 ] 
105 112 ] 

8/12 18:30 Ul*:23 2700 250 DUMMY 
TEST 

96 
100 

97 
71* 

101* 109 
112 115 

81* 
109 

101* 91 
105 107 

97 100 1 
103 no ] 

8/12 19:00 1*1*:53 3000 250 DUMMY 
TEST 

96 
101 

97 
71* 

105 109 85 
113 116 HO 

105 91 
105 108 

97 100 1 
103 no 1 

8/12 19:30 1*5:23 3000 250 DUMMY 
TEST 

96 
101 

98 
7k 

105 110 
113 116 

85 
111 

105 91 
105 108 

97 100 1 
103 ui 1 

8/12 20:00 1*5:53 3000 250 DUMMY 
TEST 

96 
101 

98 
7U 

105 110 
113 116 

85 
111 

105 91 
105 108 

97 100 1 
103 111 1 

^ 

229 



TABLE HI. ROLLER GEAR TRANSMISSION TEST DATA;LABO 

TEMPERATURE (0C) 

7  8  9  10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

99 87  92 96 113 82 87  75 75 77 
102 lOU 100 105 107 97 97  73 93 97 

87 72 70 75 68 
98 90 90  89 85 

77 72 71 33 65 68  60 5k 
85 85 78 8l 85 93  85 72 

100 87  93 96 115 83 88 
103 106 101 108 108 99 99 

101 88 9**   97 116 83 89 
103 106 101 109 108 99 99 

101 89  91* 98 116 85 89 
101+ 106 102 109 108 99 100 

103 90  96 99 118 86 91 
105 108 103 ill 110 101 101 

103 90  96 99 119 ^6 91 
106 109 10U 111 no 101 101 

101* 91  96 100 120 86 92 
106 109 105 112  111 102 103 

10k   91  97 100 120 86 92 
105 107 103 110 109 100 100 

105 91  97 100 121 87 92 
105 108 103 no no 100 101 

105 91 97 100 121 87 92 
105 108 103 111 no 101 101 

105 91 97 100 121 87 92 
105 108 103 111 no 101 101 

75 
TJ» 

75 
95 

78 
99 

88 
100 

72 
92 

70 
92 

75 
91 

68 
87 

76 
Ik 

76 
95 

79 
99 

89 
100 

73 
92 

71 
92 

76 
91 

69 
87 

76 
75 

77 
95 

79 
99 

89 
100 

7^ 
92 

72 
93 

76 
92 

69 
88 

78 
76 

78 
97 

81 
101 

91 
102 

75 
9k 

73 
9k 

79 
9i* 

Ik 
91 

78 
76 

78 
97 

81 
102 

91 
102 

75 
95 

73 
95 

79 
9k 

Ik 
92 

79 
76 

78 82 
98 102 

91 
102 

76 
95 

Ik 
95 

80 
95 

77 
93 

79 
75 

79 82 
96 101 

91 
101 

76 
93 

Ik 
93 

80 
93 

77 
91 

79 
75 

79 
97 

83 
102 

92 
102 

76 
9k 

7^ 
9k 

81 
914 

79 
93 

80 
75 

80 
97 

83 
102 

92 
102 

76 
9k 

Ik 
9k 

81 
9k 

79 
93 

80 
75 

80 
97 

83 
102 

92 
102 

76 
9k 

Ik 
9k 

81 
9k 

79 
93 

78 72 72 3k    65 68 
87 86 80 83 85 9k 

78 73 73 35 66 69 
88 87 80 83 86 95 

79 73 73 36 66 70 
88 87 80 83 86 95 

82 76 77 36 69 71 
91 89 82 86 87 96 

82 76 77 37 69 71 
92 89 82 86 87 97 

8I1 77 79 37 71 72 
9k   89 83 87 89 99 

81* 77 93 37 71 72 
91 87 83 85 87 96 

85 79 81 37 72 72 
93 88 82 86 87 96 

85 79 81 37 72 72 
93 88 82 86 87 96 

85 79 81 37 72 72 
93 88 82 86 87 96 

60 5k   I 
86 73 ' 

61 55 1 
86 73 ' 

60 55 ■ 
86 Jl» ' 

61 55 
87 75 

61 56 
87 76 

62 56 
87 76 

62 56 
86 73 

62 56 
86 73 

62 56 
86 73 

62 56 
86 73 



ST DATA:LABORATORY BACK-TO-BACK TEST (SHEET 101 

ERATURE (OQ 

25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 

65 68  60 5k hi 52 40 51 ^3 66 58 65 65 76 59 62 U5 59 58 50 55 60 60 
85 93  85 72 73 Ik 71 68 71 88 73 90 90 93 89 80 69 67 71 88 90 72 73 

65 68  60 51* W 52 39 51 U3 66 58 66 66 77 59 62 U5 59 58 50 55 60 60 
85 9k     86 73 75 75 71 71 72 90 75 92 93 95 91 83 71 80 80 90 92 81 75 

61 
86 

55 
73 

k9 
75 

53 
76 

kl 
72 

52 
71 

kk 
72 

67 
90 

59 
76 

66 
93 

6b 
93 

77 
95 

60 
91 

62 
8U 

U6 
71 

61 
80 

59 
80 

51 
90 

56 
92 

60 
81 

61 
75 

60 
86 

55 
7^ 

k9 
76 

53 
76 

liO 
72 

52 
71 

kk 
73 

67 
91 

59 
76 

66 
93 

67 
93 

78 
96 

60 
91 

63 
8U 

46 
71 

59 
80 

58 
80 

51 
90 

56 
93 

61 
82 

61 
76 

61 
87 

55 
75 

1*9 
76 

5k 
77 

kl 
73 

53 
71 

Mi 
73 

68 
92 

60 
78 

67 
9k 

66 
95 

80 
97 

61 
93 

63 
85 

^7 
72 

59 
81 

58 
82 

52 
92 

57 
91* 

61 
83 

61 
76 

69 71  61 56 50 5k   kl   53  ^5 68 60  67 66 80 61  63 ^7  59 58 52  57 61 62 
87 97  87 76 76  78 73 72 Ik   93 79 9k   95 98 93  87 Jk     81 83 93  95 85 78 

71 
89 

72 
99 

62 
87 

56 
76 

50 
77 

51* 
78 

1+1 
73 

53 
72 

1*5 
71* 

68 
93 

60 
79 

67 
95 

66 
96 

81 
99 

61 
93 

6k 
87 

1*7 
71 

59 
82 

58 
82 

52 
92 

57 
95 

61 
83 

62 
79 

71 
87 

72 
96 

62 
86 

56 
73 

50 
Ik 

5^ 
75 

1*1 
71 

53 
70 

1*5 
72 

68 
91 

60 
76 

67 
93 

66 
95 

81 
96 

61 
92 

6lt 
Qk 

kl 
70 

59 
81 

58 
81 

52 
90 

57 
93 

61 
82 

62 
76 

72 
87 

72 
96 

62 
86 

56 
73 

50 
71* 

5k 
75 

kl 
71 

53 
70 

1*5 
72 

68 
91 

60 
76 

68 
93 

66 
95 

82 
96 

61 
92 

65 
81* 

1*8 
70 

60 
81 

59 
81 

52 
90 

58 
93 

61 
82 

62 
76 

72 
87 

72 
96 

62 
86 

56 
73 

50 
Ik 

51* 
75 

kl 
71 

53 
72 

1*5 
72 

68 
92 

60 
76 

68 
93 

66 
96 

82 
96 

61 
92 

65 
81* 

U8 
70 

60 
81 

59 
81 

52 
90 

58 
93 

61 
82 

62 
76 

72 
87 

72 
96 

62 
86 

56 
73 

50 
7^ 

51* 
75 

l4l 

71 
53 
72 

1*5 
72 

68 
92 

60 
76 

68 
93 

66 
96 

82 
96 

61 
92 

65 
81* 

U8 
70 

60 
81 

59 
81 

52 
90 

58 
93 

61 
82 

62 
76 

i J 



IST (SHEET 10 ]                                                                                                   I 

39 40 41 42 43 44 45 46 47 48 

|               PUMP 1     MANIFOLD 

PRESS 

|MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

|L/H R/H| '   38 

1        FLOW 

[TOTAL ROLLER PRESS 

i   76 
)   93 

59 
89 

62 
80 

^5 
69 

59 
67 

58 
71 

50 
83 

55 
90 

60 
72 

60 
73 

25 1       19.8 
22.5 5.5 

81 
65 

U2 
38 

38 
36 

22 19 

i   77 
J   95 

59 
91 

62 
83 

U5 
71 

59 
80 

58 
80 

50 
90 

55 
92 

60 
81 

60 
75 

25 20.7 
22.8 5.6 

81 
65 

kk 
kk 

U2 
38 

38 
35 

22 19 

5   77 
5   95 

60 
91 

62 
6k 

UG 
71 

01 
80 

59 
80 

51 
90 

56 
92 

60 
81 

61 
75 

26 20.7 
22.5 5.5 

81 
65 

kk 
k3 

1*2 
38 

38 
35 

22 19 

r 78 
3   96 

60 
91 

63 
8U 

U6 
71 

59 
80 

58 
80 

51 
90 

56 
93 

61 
82 

6i 
76 

26 20.7 
22.5 5.5 

8l 
65 

kk 
k3 

U2 
38 

38 
35 

22 19 

S   80 
1   97 

6i 
93 

63 
85 

»47 
72 

59 
81 

58 
82 

52 
92 

57 
91* 

61 
83 

61 
76 

26 21.0 
|        22.8 5.6 

81 
65 

kk 
kl 

1*2 
38 

38 
35 

22 19 

S   80 
?   98 

61 
93 

63 
87 

1*7 
71* 

59 
81 

58 
83 

52 
93 

57 
95 

6l 
85 

62 
78 

26 21.0 
22.8 5.6 

81 
65 

kk 
kl 

U2 
38 

38 
55 

22 19 

S   81 
5   99 

61 
93 

bk 
87 

1)7 
71 

59 
82 

58 
82 

52 
92 

57 
95 

61 
83 

62 
79 

26 21.0 
22.8 5.6 

81 
65 

kk 
1*3 

U2 
38 

38 
35 

22 19 

5   81 
5   96 

61 
92 

bk 
QU 

1*7 
70 

59 
81 

58 
81 

52 
90 

57 
93 

61 
82 

62 
76 

26 21.0 
22.6 5.6 

81 
65 

kk 
kl 

k2 
38 

38 
35 

22 19 

S   82 
5   96 

61 65 
Oh 

1*8 
70 

60 
81 

59 
81 

52 
90 

58 
93 

61 
82 

62 
76 

26 21.0 
22.8 5.6 

81 
65 

kk 
1*3 

k2 
38 

38 
35 

22 19 

6   82 
6   96 

6i 
92 

65 
Bk 

kB 
TO 

60 
81 

59 
81 

52 
90 

58 
93 

61 
82 

62 
76 

26 21.0 
22.8 5.6 

80 
65 

kk 
k3 

k2 
38 

38 
35 

22 19 

6   82 
6   96 

bi 
92 

65 be 
TO 

60 
81 

59 
Hi 

52 
90 

58 
93 

bl 
82 

62 
76 

26 21.0 
22.8 5.6 

80 
65 

kk 
1*3 

k2 
38 

38 
35 

22 19 



TIME TOTAL TOTAL TAIL 
DATE OF TEST INPUT H.P. 

DAY TIME H.P. 1      2 3     4     5 6 7     8     9     1 

8i 12/72 20:30 1*6:23 3000 250 DUMMY 
TEST 

96   98 
L01   7^ 

105   110   85 
113   116 111 

105 
J.05 

91   97 100   li 
108 103 111   i; 

8/12 21; 00 »♦6:53 3000 250 DUMMY 
TEST 

96   98 
101   75 

105   110   85 
113   116 111 

105 
105 

91   97 100    li 
108 103 111   1J 

■, ..- 21:30 kl:23 3000 250 DUMMY 
TEST 

96   98 
L01   75 

105   110   85 
113    116 111 

105 
105 

92   98 100   li 
108 103 111   r 

6/12 22:00 k7i53 3000 250 DUJMY 
TEST 

96   98 
101   75 

105    110   8I4 
113   116 111 

105 
105 

92    98    00    12 
108 103 111   11 

2:18 148:11 3000 250 DUMMY 
TEST 

96   98 
101   75 

105    13 0   8I4 
113   ll6 111 

105    92    98 100    12 
105 108 103 111    11 

Stop change tail load on power at 2 

23:10 k6:kl 3560 1425 DUMMY 
TEST 

97   99 
101   75 

107    111    87 
112    115 109 

108 
105 

9k 100 103    12 
101 103 108    11 

. Li ?3:U0 149:11 1100 1425 DUMMY 
TEST 

97 102 
98 72 

lOU    108    82 
108    113 lOU 

101 
100 

88   9I4   97   11 
98   97 105    10 

/12 23:52 149:23 3700 1425 DUMMY 
TEST Ran 12 minutes at this power 

Stop change tail load on power 00:30 
i 01:00 ^9:53 1950 250 DUMMY 

TEST 
Stop check facility 

8/13 01:25 149:53 1950 250 DUMMY 
TEST 

Start 
7I4   9k 
93   69 

on power at 01:25 
103    108    56    102 
103    108   98     93 

89 9l4   98    11 
90 91   97      9 

6.13 01:55 50:23 1950 250 DUMMY 

TEST 
75   99 
99   72 

lOU    109   814 
109    11^ 105 

103 
101 

90   96   99   11 
102   99 105    10 

231 



TABLE ZS. ROLLER GEAR TRANSMISSION TEST DATA:LABOI 

8 

TEMPERATURE fC) 

9  10  n 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 2 

105 91 97 100 121 87  92 80 80 83  92 76 7^  8l 79  85 79 8l 37  72 72  62 56 5 
x05 108 103 111 110 101 101 75 97 102 102 9k   9k     9h   93  93 88 82 86  87 96  86 73 !■ 

105 91 97 100 121 87  92 80 80 83  92 76 Ik 
105 108 103 111 110 101 101 75 97 102 102 9k   9k 

81 79  85 79 81 37 
9^ 93  93 88 82 86 

72 72 
07 06 96 

62 56 5 
86 73 T 

105 92 98 100 121 87  92 80 80 83  92 76 7^ 
105 108 103 111 11 101 101 75 97 102 102 9^ 9k 

81 79  85 79 81 38  72 73  62 56 5 
9^ 93  93 88 82 86  87 96  86 73 T* 

105 92 98 100 
105 108 103 111 

121 87 
110 101 

91 
101 

80 
75 

80 83 
97 102 

92 
102 

76 
9k 

Ik 
9k 

81 
9k 

79 
93 

85 
93 

79 
88 

81 
82 

38 
86 

72 
87 

73 
96 

62 
86 

56 
73 

105 92 98 100 
105 108 103 111 

121 87 
110 101 

91 
101 

80 
75 

80 83 
97 102 

92 
102 

76 

9»» 

7k 
9k 

81 
9k 

79 
93 

85 
93 

79 
88 

81 
82 

38 
86 

72 
87 

73 
96 

62 
86 

56 
73 ■ * 

ad   on power at 22:U0 

108 9k 100 103 
105 101 103 108 

123 90 
119 100 

95 
100 

82 
Ik 

81 86 
96 103 

95 
102 

78 
93 

77 
9k 

85 
9^ 

81* 
92 

88 
93 

83 
87 

85 
82 

37 
86 

76 
86 

76 
96 

66 
85 

• • 

101 88 9'* 97 
100 98 97 105 

115 8U 
106 96 

90 
96 

78 
71 

77 79 
93 97 

91 
98 

75 
90 

73 
90 

76 
87 

66 
80 

76 
80 

72 
80 

68 
Ik 

36 
80 

6k 
82 

68 
90 

63 
82 1 ^ 

is power 

ad   on power 00:30 

1:25 
102 89 9k    98 ll6 89 
93 90 91 97  98 90 

103 90 96 99 117 86 
101 102 99 105 105 97 

90 77 76 79 90 73 71 81 69 79 73 72 35 67 70 61 ->: _' 

90 86 63 90 90 81 81 79 73 71* 71 66 73 73 82 73 n •- - 

91 78 78 80 91 Ik 72 77 78 75 73 73 35 68 70 61 $6 
96 71 92 96 97 89 89 88 83 8U 89 75 89 81 90 80 T- 



ORY BACK-TO-BACK TEST (SHEET 11 | 
PUMP              | 

FLOW 

0   31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 TOTAL ROLLER PRESS 

1*   Ui 53 k3 68 60 68 66 82 61 65 1*8 60 59 52 58 61 62 26 21.0 80 
5    71 72 72 92 76 93 96 96 92 81+ 70 81 81 90 93 82 76 22.8 5.6 65 

it   111 53 U5 68 60 68 66 82 61 65 1*8 60 59 52 58 61 62 26 21.0 80 
5   71 72 72 92 76 93 96 96 92 81* 70 81 81 90 93 82 76 22.8 5.6 65 

It   in 5h U5 68 61 68 66 82 62 65 1*8 60 59 52 58 62 62 27 21.0 80 
1    71 72 72 92 76 93 96 96 92 81* 70 81 81 90 93 82 76 22.8 5.6 65 

4      hi 5U U5 68 61 68 66 82 6? 65 1*8 60 59 52 58 62 62 27 21.0 80 
>   71 72 72 92 76 93 96 96 92 84 70 81 81 90 93 82 76 22.8 5.6 65 

I    hi 51* k5 68 61 68 66 82 62 65 1*8 60 59 52 58 62 62 26 21.0 80 
>   71 72 72 92 76 93 96 96 92 814 70 81 81 90 93 82 76 22.8 5.6 65 

I    k3 57 48 73 63 72 69 86 65 67 50 61* 63 55 61 65 65 26 21.0 79 
>   73 73 7^ 90 76 92 9h 97 91 81* 68 81 81 89 93 81 75 22. 5.5 65 

'    1*3 56 »»7 71 62 70 68 77 63 66 1*6 62 61 53 59 63 61* 26 20.7 81 
'    73 

) 

72 73 87 73 90 93 91 88 82 66 79 79 85 89 79 72 22.5 5.5 65 

1*0 52 hk 68 59 67 66 78 60 63 1*6 60 58 51 57 61 61 25 20.7 80 
65 61* 65 82 65 82 85 85 82 72 62 65 65 73 65 82 67 21.9 5.2 65 

1*1 53 1*1* 69 60 68 67 79 61 61* 1*7 70 59 51* 57 62 62 25 20.7 80 
68 68 85 71 91 91 87 71 76 76 82 76 82 87 76 76 22.5 5.5 65 

0 



IT (SHE ETII | 

40   41 42 43 44 45 46 47 48 

|               PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H 38   39 

FLOW 

TOTAL ROLLER PRESS 

82   6l 
96   92 

65   U8 
81*   70 

60 
8l 

59 
8l 

52 
90 

58 
93 

6i 
82 

62 
76 

26 21.0 
22.8 5.6 

80 
65 

1*1* 
U3 

U2    28 
38    35 

22      19 

•H
  CM

 
V

O
  O

N
 

CM
 V

O
 

oo 
O

N
 

65   U8 
81*   70 

60 
81 

59 
81 

52 
90 

58 
93 

6i 
82 

62 
76 

26 21.0 
22.8 5.6 

80 
65 

1*1* 
U3 

1*2    38 
38    35 

22      19 

82    62 65   1*8 60 59 52 58 62 62 27 21.0 80 1*1* 1*2    38 22      19 
96   92 81*   70 81 81 90 93 82 76 22.8 5.6 65 U3 38    35 

82    62 
96   92 

65   1*8 
81*   70 

60 
8l 

59 
81 

52 
90 

58 
93 

62 
82 

62 
76 

27 21.0 
22.8 5.6 

80 
65 

1*1* 
U3 

1*2    38 
38    35 

22      19 

CVJ  CM
 

V
O

   O
N

 

CM
 N

O
 

O
O
  O

N
 

65   1*8 
81*   70 

6o 
81 

59 
8l 

52 
90 

58 
93 

62 
82 

62 
76 

26 21.0 
22.8 5.6 

80 
65 

1*1* 
1*3 

1*2    38 
38    35 

22      19 

86   65 
97   91 

67   50 
81*   68 

61* 
81 

63 
81 

55 
89 

61 
93 

65 
8l 

65 
75 

26 21.0 
22. 5.5 

79 
65 

1*1* 
1*1* 

1*2    38 
38    36 

20      19 

77   63 
91   88 

66   1*6 
82   66 

62 
79 

6l 
79 

53 
85 

59 
89 

63 
79 

61* 
72 

26 20.7 
22.5 5.5 

81 
65 

1*1* 
1*1* 

1*2    38 
38    36 

21      19 

78   60 
35   82 

63   1*6 
72   62 

60 
65 

58 
65 

51 
73 

57 
65 

6l 
82 

6l 
67 

25 20.7 
21.9 5.2 

80 
65 

1*1* 
Ul* 

1*2    37 
38    36 

22      19 

J9   6l 
37   71 

61*   1*7 
76   76 

70 
82 

59 
76 

5* 
82 

57 
87 

62 
76 

62 
76 

25 20.7 
22.5 5.5 

80 
65 

1*1* 
1*1* 

1*2    37 
38    36 

22      19 



>' •w - c~~ 

j 

TIME TOTAL TOTAL TAIL 
DATE OF TEST INPUT H.P. 

DAY TIME H.P. 1 2 3 4 5 6 7 8 9 
,. 

·. ;1/ 13/72 02:05 50:33 1950 250 Stop check facility i 
i: 

Start on power at 02:15 
8/13 02:35 50:53 1950 250 DUMMY 74 96 102 106 82 100 87 93 91 1~ 

TEST 91 71 110 114 lo6 101 103 99 105 1~ 

8/13 03:05 51:23 1950 250 DWI(Y 75 91 103 107 84 101 88 94 98 ~ 
TEST 98 72 110 114 lo6 102 lo4 100 107 1~ 

i 

8/13 03:35 51:53 1950 250 DUIIII 75 98 104 108 83 102 89 94 98 ll 
TEST 98 72 110 114 lo6 102 104 100 107 1~ 

8/13 04:05 52:23 1950 250 DUIIII 75 91 104 108 83 102 89 94 98 ll 
98 11 110 114 lo6 102 104 100 107 lC 

' 
8/13 04:35 52:53 24oO 250 DU)I(Y 74 96 103 107 82 102 89 94 96 u 

TEST 91 11 110 114 lo6 102 103 100 107 lCl 

8/13 05:05 53:23 24oO 250 DUMMY 74 91 lo4 108 83 102 89 96 99 u 
TEST 98 71 110 114 107 103 103 101 108 lCl 

8/13 05:35 53:53 2400 250 DUMMI 73 91 104 108 83 103 90 96 99 J 
TEST 99 71 lll 115 107 103 lo4 101 108 lCl 

8/13 o6:05 54:23 2700 250 DUIIII 74 97 lo4 108 84 103 90 96 99 u 
TEST 99 11 111 115 108 103 1o6 102 109 lCl 

8/13 o6:35 54:53 2700 250 DU)I(Y 73 91 104 108 84 103 90 96 100 ~ TEST 98 71 111 115 108 104 1o6 102 109 

8/13 07:05 55:23 2700 250 DUIICY 73 91 1o4 108 84 103 91 96 99 ~ TEST 99 11 lll 115 108 1o4 lo6 102 11~1 

~ 233 

---·-- -: 

j 



TABLE m. ROLLER GEAR TRANSMISSION TEST 

TEMPERA 

3  4  5  6  7  8  9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

:heck facility 

on power at 02:1$ 
102 106 82 100 87 93 97 109 82 88 75 76 78 88 71 69 Ik 68 78 77 76 33 6k 
110 ill* 106 101 103 99 105 106 97 97 71 93 97 98 90 90 89 8J1 85 81 76 81 80 

103 107 8U 101 88 9k   98 116 6k 89 76 76 79 89 72 71 75 68 79 73 72 3k 66 
110 llU 106 102 10U 100 107 107 97 97 72 93 97 98 90 90 89 W 85 81 77 81 81 

104 108 33 102 89 9k   98 117 8I1 
110 11*1 106 102 10k  100 107 107 97 

90 7I1 Jk   79  90 73  71 76 70  79 Ik   73 
98 71 93 97  98 90  90 89 8k     85 81 77 

IOU 108 83 102 89 9k   98 117 8U 
110 111* 106 102 101* 100 107 107 97 

90 77 76 79  90 73  71 76 69  79 Ik   71 
98 71 93 97  98 90  90 89 8I1  85 81 77 

103 107 82 102 89 9k   96 ll6 85 
110 Ilk 106 102 103 100 107 107 97 

89 76 76 79  89 73  71 76 71  80 71* 73 
97 71 93 97  98 90  90 89 86  86 83 76 

IOU 108 83 102 89 96 99 118 86 
110 llU 107 103 103 101 108 108 98 

91 77 77 81  91 7k     72 77 73  81* 76 76 
98 72 9k   98  99 91  91 90 87  87 82 78 

IOU 108 83 103 90 96 99 118 86 
111 115 107 103 101* 101 108 108 98 

91 77 77 81  91 7^  72 78 73  83 76 76 
98 72 91* 98  99 91  92 90 87  88 82 79 

IOU 108 Sk   103 90 96 99 119 86 
111 115 108 103 106 102 109 108 99 

91 78 77 81  91 Ik     72 78 73  83 77 78 
99 73 95 100 100 92  92 92 86  90 8I1 80 

IOU 108 81* 103 90 96 100 119 86 
111 115 108 10k 106 102 109 109 99 

91 78 77 81  91 Ik     72 78 77  81* 77 78 
99 73 95 99 100 92  92 92 90  90 81* 80 

IOU 108 81* 103 91 96 99 119 86 
111 115 108 101* 106 102 110 109 99 

91 78 77 82  91 Ik     72 78 76  83 77 79 
99 73 95 100 100 92  92 91 89  90 85 81 

* 



DN TEST DATA:LABORATORY BACK-TO-BACK TEST (SHEET 12 j  

TEMPERATURE |0C) 

23    24   25   26   27   26    29    30   31   32   33    34   35   36   37    38   39    40   41    42   43   44    45   4( 

76 
76 

33 
81 

6k 
80 

68 
90 

59 
81 

5»* 
71 

^7 
71 

52 
67 

39 
69 

51 
7^ 

kl 
70 

66 
87 

58 
71 

65 
90 

65 
93 

76 
92 

58 
88 

61 
79 

73 
71 

58 
77 

57 
76 

1*9 
81* 

51* 
89 

59 
77 

72 
n 

3h 
81 

66 
8l 

68 
90 

60 
8l 

5»* 
71 

«»7 
72 

3k 
Ik 

39 
69 

51 
7^ 

43 
70 

67 
88 

58 
73 

66 
90 

65 
93 

77 
93 

59 
89 

61* 
80 

1*1* 
71 

58 
77 

57 
77 

50 
85 

55 
90 

60 
77 

3^ 
8l 

66 
62 

70 
91 

6i 
81 

55 
71 

kB 
72 

53 
7^ 

39 
69 

52 
Ik 

1*3 
70 

67 
88 

59 
72 

66 
91 

65 
93 

78 
93 

59 
89 

61* 
80 

1*5 
72 

59 
77 

57 
77 

50 
83 

55 
90 

60 
78 

'i 
7 

33 
81 

67 
82 

69 
91 

60 
81 

5^ 
71 

U8 
72 

5^ 
73 

39 
69 

51 
Ik 

1*3 
70 

67 
88 

59 
72 

66 
91 

65 
93 

78 
93 

59 
89 

61* 
80 

1*5 
72 

58 
72 

57 
77 

50 
83 

55 
90 

60 
78 

3 
6 

33 
81 

67 
62 

69 
91 

60 
82 

5^ 
71 

«17 
71 

3k 
72 

38 
68 

51 
Ik 

1*2 
69 

67 
87 

58 
71 

66 
89 

€k 
91 

78 
93 

59 
88 

61 
79 

1*5 
72 

60 
76 

56 
77 

1*9 
85 

55 
90 

59 
77 

6 
8 

33 
82 

68 
bk 

70 
93 

61 
82 

5^ 
71 

^7 
73 

53 
75 

38 
69 

51 
7^ 

1*2 
70 

67 
88 

58 
71* 

67 
91 

6I4 

93 
79 
91* 

59 
90 

61* 
79 

1*6 
73 

58 
77 

58 
77 

50 
81* 

56 
90 

60 
78 

6 
9 

32 
82 

69 
£5 

70 
93 

6i 
82 

5^ 
71 

k6 
73 

3k 
Ik 

38 
68 

51 
7^ 

1*2 
71 

67 
89 

58 
73 

67 
91 

61+ 

93 
79 
95 

59 
90 

62 
81 

1*6 
73 

58 
78 

57 
78 

1*9 
83 

55 
91 

60 
78 

m 

) 
32 
83 

:o 
63 

71 
93 

61 
82 

5k 
72 

^7 
7k 

3k 
Ik 

37 
70 

51 
75 

kl 
70 

67 
89 

58 
71* 

67 
92 

61* 
93 

80 
95 

59 
91 

61 
81 

1*6 
71* 

59 
78 

57 
78 

1*9 
81* 

55 
91 

60 
79 

) 
32 
62 

70 
£5 

71 
93 

6l 
85 

5i* 
72 

kl 
Jk 

3k 
Ik 

37 
70 

51 
71* 

k2 
71 

68 
89 

58 
71* 

67 
92 

614 

93 
80 
96 

59 
91 

61 
82 

1*6 
71* 

59 
79 

57 
79 

49 
85 

55 
91 

60 
79 

> 31 
83 

71 
65 

72 
9^ 

61 
&k 

3k 
71 

kl 
Ik 

52 
7^ 

37 
70 

51 
Ik 

1*1 
71 

68 
90 

58 
71* 

67 
92 

61* 
91* 

80 
95 

59 
91 

61 
81 

kl 
Ik 

58 
78 

57 
78 

1*9 
85 

55 
91 

CO 
79 



If (SHEET 12 | 

38   39    40   41    42   43   44   45   46   47    48 

PUMP 

FLOW 
TOTAL ROLLER PRESS 

MANIFOLD 

PRESS 
MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H 

61   73     58   57   ^9   5k     59   58   2k 
79   71     77   76   Qk   89     77   71 

6U   kk     58   57   50   55     60   60   2k 
80   71     77   77   85   90     77   71 

78   59     61*   1+5     59   57   50   55     60   60   2k 
93   89     80   72     77   77   83   90     78   72 

78   59     tk   U5     58   57   50   55     60   60   23 
93   89     80   72     72   77   83   90     78   71 

78   59     61   1+5     60   58   I19    55     59   59   22 
93   88     79   72     76   77   85   90     77   71 

79   59     61+   1+6     58   58   50   56     60   60   21+ 
9l+   90     79   73     77   77   81+   90     78   71 

62   1+6     58   57   1*9    55     60   60   21 
81   73     78   78   83   91     78   73 

61   1+6     59   57   1+9    55     60   60   21 
81   71+     78   78   81+   91     79   72 

80   59     61   1+6     59   57   1+9   55     60   60   20 
96   91     82   -Jk     79   79   85   91     79   73 

80   59     61   1+7     58   57   1+9   55     60   60   20 
95   91     81   71+     78   78   85   91     79   72 

20.1 
22.5 

20.1+ 
22.5 

20.1+ 
22.5 

20.1+ 
22.5 

20.1+ 
22.5 

20.1+ 
22.5 

20.7 
22.5 

20.7 

20.7 
^2.5 

80 
5.5    65 

80 
5.5    65 

5.5 
80 
65 

20.1+ 80 
22.5     5.5   65 

80 
5.5   65 

80 
5.5   65 

80 
5.5   65 

80 
5.5   61+ 

80 
5.5   61+ 

80 
5.5   6k 

kk     1+2   38 
1+1+     38   36 

1+1+     1+2    38 
1+1+     38    36 

1+1+     1+2   37 
1+1+     38   36 

1+1+ 
1+1+ 

1+1+ 
1+1+ 

1+1+ 
1+1+ 

1+1+ 
1+1+ 

1+1+ 
1+1+ 

1+1+ 
1+1+ 

1+2    38 
38    36 

1+2    38 
38    36 

1+2    38 
38   36 

1+2    38 
38    36 

1+2    38 
38    36 

1+2    38 
38    36 

22      19 

22      19 

22      19 

1+1+      1+2    37      22      19 
1+1+      38    36 

22  19 

22  19 

22  19 

22  19 

22  19 

22  19 

G 



DATE 
TIME 
OF 

DAY 

TOTAl 
TEST 
TIME 

TOTAL 
INPUT 

HP. 

TAIL 
H.P. 

1 3      4     5     6     7     8     9     10 

8/13/72 

8/13 

8/13 

8/13 

07:35 

08:05 

08T35 

55:53 

56:23 

56:53 

10:33      56:56 

3000 

3000 

3000 

3000 

250 

250 

250 

250 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
T£ST 

7U 
98 

75 
00 

98 105 
,2 113 

99 107 
73 113 

110    85 105     92   98 101    122 
115 HO 105   103 10k 110   110 

112   86 107 
116 111 106 

9* 100 103 
107 105 112 

12U 
111 

Stop    check dummy lube pump 

Start on power at 10:30 
Stop    inspect    strainers 

^ 

235 



I 
TABLE ROLLER GEAR TRANSMISSION TE! 

TEMPI 

5  6  7  8  9  10 11 12 13 U 15 16 17 18 19 20 21 22 23 24 

85 105  92 98 101 122  88 93  80 78 8k   93 76 Ik   82  83 87 8l 83 32 • 
110 105 103 lOJi 110 lie 100 101 7^ 96 102 102 93  9* 9^ 9k    9k   87 8*i 85 

86 107  91* 100 103 12U  89 95 81 80  86 95 77  76 83 
111 106 107 105 112 111 102 102 76 97 103 103 9*  95 95 

ay lube pump 

8U 88 Ok   83 33 
95 95 89 35 36 < 

at 10:30 
strainers 

i 



tANSMISSION TEST DATA;LABORATORY BACK-TO-BACK TEST (SHEET W) 

TEMPERATURE |0C) 

20    21    22   23    24   25   26    27   28    29    30   31    32   33    34    35    36   37    38   39    40   41    42   4! 

kQ   53     37   52   1+2   69     59   68   6' 
76    77     71   71   71   91     75    93    9^     99   93   77     71   79   79 

83    87    81    83   32    76     75   62    55      ^8    53     37    52    h2   69      59    68    65     83   6l   62     1*8   60   58 
91*   91*    87    81*   85    ^9     97   85   7l*        ' 

81*    88   81*    83   33    75     76   63    56     1*8    5k     38   52   1*2   TO     61    69    61*      85    6l   63     1*9    60   59 
95   95    89    85   86    n     99   07   7l*      76    77     72   71   7l*   92     77    9^    95     99   93   83     71    80   80 

t Ü 



iSHEET 19) 

39    40    41    42   43   44    45    46   47    48 

PUMP 

FLOW 
TOTAL ROLLER PRESS 

MANIFOLD 

PRESS 
MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H 

61   62      UQ   60   58     51    56    6l     6l    21 
93   77     71    79   79     89   93   79     71* 

61    63     ^9    60   59     51    57    62     62    20 
93    83      71    80   80     90    91*    80     7^ 

20.7 
22.5 

19.5 
22.5 

5.5 

5.6 

8 

69 
614 

kk       U2     38 
Uk       38     36 

38       36     33 
M       38     36 

22     18 

b     16 



TIME TOTAL TOTAL TAIL 
DATE OF TEST INPUT H.P. 

DAY TIME H.P. 1 2      3     4 5     6 7 8      9     1 

12/U/72 15:20 56:56 1100 250 DUMMY 
TEST 

97 
96 

115   85 118 
70 109 112 

91   97 
10U 106 

98 107 110  1 
100 100   96   1 

12/14 15:50 57:26 1100 250 DUMMY 
TEST 

93 
9U 

105    81 109 
66 103 109 

81   90 
100 101 

88 
91 

97   99   1 
95   92   1 

12A 16:20 57:56 1100 250 DUMMY 
TEST 

92 
92 

105   79 108 
65 IOU 108 

79   87 
99 100 

86 
92 

9U   97   1 
9U   91 

12/U 16:50 58:26 1100 250 DUMMY 
TEST 

92 
92 

105   79 108 
65 IOU 108 

79   87 
99 100 

85 
9U 

9U   97   1 
9U   91   1 

12/U 17:20 58:56 1950 250 DUMMY 
TEST 

92 
93 

106   78 111 
66 107 ill 

81   88 
101 102 

89 
96 

96   99   1 
96   9U   1 

12/1* 17:50 59:26 1950 250 DUMMY 
TEST 

92 
93 

107   79 110 
65107 no 

82   88 
101 101 

89 
97 

97   99   1. 
96   9U   li 

12/U 18:20 59:56 1950 250 DUM4Y 
TEST 

92 
93 

107   78 111 
66 106 111 

82   88 
101 101 

90 
99 

97   99   i: 
96   9U   li 

12/U 18:50 60:26 1950 250 DUMMY 
TEST 

92 
9U 

107   78 111 
66 106 111 

82   89 
101 102 

90 
99 

97 100   1; 
96   9U   K 

12/U 19:20 60:56 1950 250 DUMMY 
TEST 

93 
9U 

108   79 111 
66 107 111 

83   89 
102 102 

90 
99 

97 100   1; 
97   9U   li 

12/U 19:50 61:26 1950 250 DUMMY 
TEST 

93 
9U 

108   82 112 
66 107 111 

83   89 
102 103 

90 
98 

98 101   1: 
97   95    K 

12/U 20:20 61:56 1950 250 DUMMY 
TEST 

93 
9U 

108   82 112 
66 107 111 

83   89 
102 103 

90 
98 

98 101   1; 
97   95   1( 

237 

h 



- 
TABLE rn. 

• 

ROLLER GEAR TRANSMISSION TEST 

TEMPER/ 

1 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 2i 

118 91 97 98 107 110 128 98 102 82 85 92 102 90 86 85 82 86 81 86 90 öi 
112 10k 106 100 100 96 110 96 96 68 92 98 97 86 814 86 8i 8l 81 82 83 9: 

109 81 90 88 97 99 117 87 92 80 77 81 91 75 71* 30 73 76 72 76 80 7i 
109 100 101 91 9-? 92 101 91 91 bk 87 93 92 8l 80 80 71* 71* 75 75 77 8: 

108 79 87 86 9k 97 111* Qk 89 77 75 78 89 72 71 71* 69 73 67 72 76 . 
108 99 100 92 9k 91 99 90 90 63 86 92 92 80 78 78 73 72 73 71* 76 81 

1 108 79 87 85 9k 97 111* Qk 89 76 75 78 89 72 71 71* 69 73 67 72 75 7( 
t 108 99 100 9k 9k 91 100 90 90 73 86 92 92 80 78 78 73 72 73 71* 76 81 

5 111 81 88 89 96 99 117 86 91 78 76 81 91 7l* 73 77 75 76 75 77 82 7i 
111 101 102 96 96 91* 101 92 92 65 87 93 93 82 80 81 79 78 80 80 82 8S 

1 110 82 88 89 97 99 117 86 91 78 76 81 91 7l* 73 77 75 77 75 77 82 7^ 
110 101 101 97 96 91* 101 92 92 75 87 93 93 82 80 80 79 78 79 80 82 Qi. 

Ill  82 88  90 97 99 118  86 91 78 77 81  91 7l*  73 77 75 77  75 77  82 7 
111 101 101  99 96 91* 101  92 92 65 87 93  93 82  80 80 79 78  79 80  81 8 

1 

111 82 89 90 97 100 118 87 92 78 77 82 92 7k 73 78 75 77 75 77 82 7^ 
111 101 102 99 96 91* 101 92 92 61* 88 93 93 82 80 80 79 78 79 80 81 8t 

111 83 89 90 97 100 119 87 92 79 78 82 92 71» 73 78 75 77 75 78 82 7» 
111 102 102 99 97 91* 102 92 92 61* 88 93 93 82 80 80 79 78 79 80 82 8' 

112 83 89 90 98 101 119 87 93 79 78 82 92 75 73 78 75 77 75 78 82 7< 
111 102 103 98 97 95 102 92 93 65 88 93 9k 82 80 81 79 78 79 81 82 8« 

112 83 89 90 98 101 119 87 93 79 78 82 92 75 73 78 75 77 75 78 82 V 
111 102 103 98 97 95 102 92 92 61* 88 91* 9l* 82 80 8l 79 78 79 8] & Ql- 

t 



FEST DATA;LABORATORY BACK-TO-BACK TEST (SHEET 141  

MPERATURE |0C) 

4   25   26    27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 

)0   88    So   76 65 66 53 kQ 53 50 82 70 8l 69 89 67 68 67 68 67 57 72 70 69 
33   91    81*   71 68 69 66 67 65 76 67 82 90 81* 72 6>i 67 68 7»* 81 71 78 63 62 

)0   71»    70   65 56 56 U6 35 W kl 71 62 70 66 79 ;? 61* U8 63 61 51 69 63 6l 
7   85    78   73 63 66 66 61 63 63 78 6k 79 85 85 79 72 62 61* 67 71 78 68 60 

'6   71    65   62 53 53 1*2 33 1*3 1*0 63 58 67 63 75 55 59 1*6 58 57 >»7 66 58 58 
'6   81*    77   72 63 66 61* 60 62 63 7V 63 79 8U 85 79 71 60 63 66 70 77 67 60 

■5 
6 

70 
81* 

65 
76 

62 
72 

53 
63 

53 
61* 

1*2 
63 

32 
60 

1*3 
62 

39 
63 

67 
77 

58 
63 

67 
78 

62 
8I4 

75 
85 

51* 
79 

59 
69 

1*5 
60 

57 
63 

56 
66 

1*7 
70 

66 
77 

57 
67 

58 
59 

2 
2 

75 
89 

71 
82 

62 
7^ 63 

5k 
66 

'■3 
66 

33 
61 

1^ 
63 

1*0 
63 

68 
78 

59 
61* 

68 
79 

62 
85 

78 
88 

55 
79 

59 
71 

1*7 
63 

59 
63 

57 
66 

1*8 
71 

67 
78 

58 
68 

59 
60 

2 
2 

76 
38 

71 
82 

62 
73 

53 
63 

51* 
66 

1*3 
66 

32 
60 

1*3 
63 

1*0 
63 

68 
78 

59 
63 

68 
79 

62 
81* 

78 
88 

55 
79 

59 
71 

1*8 
62 

58 
61* 

57 
66 

1*8 
71 

67 
78 

58 
68 

58 
60 

2 
1 

75 
88 

71 
82 

62 
71* 

5k 
63 

51* 
66 

1*3 
65 

33 
60 

1*1* 
63 

1*0 
63 

68 
78 

59 
61* 

68 
79 

62 
81* 

78 
88 

55 
79 

59 
71 

1*8 
63 

58 
61* 

57 
66 

1*8 
71 

67 
78 

58 
68 

58 
60 

2 

I 
76 
88 

71 
82 

63 
71* 

51* 
63 

5J* 
66 

1*3 
65 

33 
61 

1*1* 
63 

1*0 
63 

68 
78 

59 
61* 

68 
79 

62 
81* 

78 
88 

56 
80 

59 
71 

1*8 
63 

58 
63 

57 
66 

1*8 
71 

67 
78 

59 
68 

59 
60 

l 76 
89 

71 
82 

63 
1h 

51* 
SU 

51* 
66 

1*3 
66 

33 
61 

1*1* 
63 

1*0 
61* 

69 
76 

59 
61* 

68 
80 

62 
85 

79 
88 

56 
80 

60 
71 

1*8 
63 

59 
65 

57 
66 

1*8 
72 

67 
78 

59 
68 

59 
60 

> 
76 

89 
71 
82 

63 
1U 

51* 
Gk 

53 
66 

1*3 
66 

33 
62 

kk 
63 

1*0 
61* 

69 
79 

59 
6k 

68 
80 

63 
85 

79 
89 

56 
80 

60 
71 

1*8 
63 

58 
66 

57 
67 

1*8 
72 

67 
79 

59 
68 

59 
61 

> 
> 

76 
b9 

71 
82 

63 
71« 

5* 
61* 

53 
66 

1*3 
66 

33 
62 

kk 
63 

1*0 
rj, 

69 
79 

59 
61* 

68 
80 

63 
85 

79 
89 

56 
80 

60 
71 

1*8 
63 

58 
66 

57 
67 

 ■!■ ■* 

1*8 
72 

67 
79 

59 
68 

59 
61 

0 



PEST (SHEET 14) 

39 40 41 42 43 44 45 46 47 48 

|                PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H 17   38 

FLOW 

TOTAL ROLLER PRESS 

59   89 
31*   72 

67 
61* 

68 
67 

67 
68 

68 
71* 

67 
81 

57 
71 

72 
78 

70 
63 

69 
62 

20 21.0 
22.8 5.2 

67 
65 

h0 
kk 

38 
38 

35 
35 

21     19 

56   79 
35   85 

59 
79 

61* 
72 

1*8 
62 

63 
61* 

6l 
67 

51 
71 

69 
78 

63 
68 

6l 
60 

17 19-8 
21.9 5.3 

70 
65 

U3 
1*1* 

Ul 
38 

37 
36 

21      20 

53   75 
»   85 

55 
79 

59 
71 

1*6 
6o 

58 
63 

57 
66 

1*7 
70 

66 
77 

58 
67 

58 
60 

16 19.2 
21.9 5.2 

72 
65 

1*2 
Ul* 

1*1 
39 

37 
35 

23     22 

52   75 
Ut   85 

51* 
79 

59 
69 

1*5 
60 

57 
63 

56 
66 

1*7 
70 

66 
77 

57 
67 

58 
59 

16 18.6 
21.9 5.2 

72 
65 

1*2 
1*U 

1*0 
38 

36 
36 

22     21 

i2    78 
15    88 

55 
79 

59 
71 

1*7 
63 

59 
63 

57 
66 

1*8 
71 

67 
78 

58 
68 

59 
60 

16 18.6 
21.9 5 3 

70 
65 

1*1 
1*1* 

38 
38 

36 
36 

22      21 

.2   78 
il*   88 

55 
79 

59 
71 

1*8 
62 

58 
61* 

57 
66 

1*8 
71 

67 
78 

58 
68 

58 
60 

16 18.9 
22.2 5.3 

70 
65 

1*0 
1*1* 

39 
38 

35 
35 

22      21 

2   78 
k   88 

55 
79 

59 
71 

1*8 
63 

58 
61* 

57 
66 

U8 
71 

67 
78 

58 
68 

58 
60 

16 19.2 
22.2 5.3 

69 
65 

1*0 
1*1* 

39 
39 

35 
35 

22      21 

2   78 
l*   88 

56 
80 

59 
71 

1*8 
63 

58 
63 

57 
66 

1*8 
71 

67 
78 

59 
68 

59 
60 

16 19.2 
22.2 5.3 

69 
65 

1*0 
1*1* 

39 
38 

35 
35 

22      21 

2   79 
5   88 

56 
80 

60 
71 

1*8 
63 

59 
65 

57 
66 

1*8 
72 

67 
78 

59 
68 

59 
60 

16 19.2 
22.2 5.3 

69 
66 

1*1 
kk 

39 
38 

35 
35 

22      21 

3   79 
5    89 

56 
80 

6o 
71 

1*8 
63 

58 
66 

57 
67 

1*8 
72 

67 
79 

59 
68 

59 
61 

16 19.2 
22.2 5.3 

69 
66 

1*1 
1*1* 

39 
38 

35 
35 

22      21 

3   79 
5    89 

56 
80 

60 
71 

1*3 
63 

58 
66 

57 
67 

1*8 
72 

67 
79 

59 
68 

59 
61 

16 19.2 
22.2 5.3 

69 
66 

1*1 
Ul* 

39 
38 

35 
35 

22      21 



1 
TIME TOTAL TOTAL 1 TAIL 

DATE | OF I TEST INPUT H.P. 

| DAY | TIME ! Hp- 1 2  3  4 5  6 7 

12/U /72 20:50 62:26 1950 250 DUMMY 
TEST 

9U 
9U 

108 81 112 
66 109 111 

83 90 
102 103 

91 
99 

j  12/U 21:20 62:56 1950 250 DUMMY 
TEST 

9U 
9U 

108 82 112 
66 109 112 

83 90 
102 103 

91 
97 

12/U 21:50 63 = 26 1950 250 DUMMY 
TEST 

9U 
9U 

108 83 112 
66 109 112 

8U 90 
102 103 

91 
98 

12/U 22:20 63:56 2U00 250 DUMMY 
TEST 

9U 
95 

108 83 113 
68 109 112 

85 91 
lOU 105 

92 
98 

12/U 22:50 6U:26 2U00 250 DUMMY 
TEST 

9U 
95 

109 82 113 
67 109 112 

85 91 
lOU 105 

93 
101 

12/U 23:20 6U:56 2U00 250 DUMMY 
TEST 

9U 
9U 

108 83 113 
68 109 112 

85 91 
lOU i.oU 

93 
101 

j  12/U 23:50 65:2D 2U00 250 DUMMY 
TEST 

9U 
9U 

108 83 113 
68 109 112 

85 91 
lOU lOU 

93 
101 

Stop end of shift 

12/5 09:15 65:26 2U00 250 DUMMY 
TEST 

95 
95 

110 83 115 
70 112 115 

86 92 
106 107 

96 
97 

12/5 09:U5 65:56 2U00 250 DUMMY 
TEST 

9U 
96 

108 82 113 
71 112 115 

85 92 
107 109 

93 
99 

!    12/5   | 10:15 68:26 2700 250 DUMMY 
TEST 

95 
97 

108 83 113 
72 113 116 

85 95 
110 110 

93 
103 

|   12/5 
i 

10:U5 66:56 j 2700 250 DUMMY 
TEST 

96 
97 

109 8U 113 
73 llU 116 

86 93 
110 111 

93 
106 

V 239 

C 



TABLE ZC. ROLLER GEAR TRANSMISSM 

1 2 3  4 5 6 7 6 9 ',o ii 12 13 14 15 16 17 18 19 20 21 22 

MY 9k 108 81 112 83 90 91 98 101 119 88 93 79 78 82 93 75 7k 78 75 77 76 
r 9k 66 109 HI 102 103 99 97 95 103 93 93 65 88 96 9k 83 81 81 79 79 80 

tor 9k 108 82 112 83 90 91 98 101 119 88 93 79 78 82 93 75 7k 78 75 78 75 
r 9k 66 109 112 102 103 97 97 96 103 93 93 65 88 96 9^ 83 81 81 79 79 80 

« 9k 108 83 112 8U 90 91 98 101 119 99 03 80 89 92 03 85 Qk 89 85 89 85 
p 9k 66 109 112 102 103 98 97 95 103 93 93 65 88 96 9^ 83 81 81 79 79 60 

« 9k 108 83 113 85 91 92 100 102 121 89 9k 80 80 eh 9k 76 75 80 80 81 81 
? 95 68 109 112 IOU 105 98 99 97 103 9^ 95 66 90 96 95 dk 82 83 83 83 tk 

9k 
95 

109 82 113 
67 109 112 

85 91 
IQk  105 

93 100 103 
101 99 97 

122 
101* 

89 
9k 

9k 
95 

81 
66 

80 
90 

81t 

95 
9^ 
95 

76 
8U 

75 
82 

80 
83 

80 
83 

81 
83 

81 
8U 

9^ 
9k 

108 83 113 
68 109 112 

85 91 
10k 10k 

93 100 103 
101 99 97 

122 
10J* 

89 
9k 

95 
95 

8l 
66 

80 
90 

81* 

95 
9k 
95 

76 
814 

75 
83 

80 
83 

80 
83 

81 
83 

81 
8i* 

9k 
9k 

108 83 113 
68 109 112 

85 
10k 

91 
IOU 

93 100 103 
101 99 97 

122 
10k 

89 
9k 

95 
95 

81 
66 

80 
90 

%k 
95 

9^ 
95 

76 
8lt 

75 
83 

80 
83 

80 
83 

81 
83 

81 
81* 

Stop end of shift 

95 
95 

110 83 115 
70 112 115 

86 
106 

92 
107 

96 102 101* 
97 103 100 

12k 
106 

91 
97 

96 
97 

76 
69 

8u 
92 

87 
98 

97 
97 

83 
85 

80 
82 

Ik 
81 

77 
82 

80 
81 

76 
82  i 

9'» 
96 

108 82 113 
71 112 115 

85 
107 

92 
109 

93 100 102 
99 103 101 

122 

107 
90 
99 

95 
99 

80 
71 

80 
95 

87 
100 

9k 
99 

77 
88 

76 
86 

82 
89 

82 
88 

81 
87 

82  1 
89  f 

1 95 
97 

108 83 113 
72 113 116 

85 
110 

95 
110 

93 100 103 
103 10U 102 

123 
109 

90 
100 

95 
100 

81 
72 

80 

95 

86 
101 

95 
100 

78 
90 

76 
88 

83 
90 

8U 
90 

82 
90 

85  1 
92  J 

i 96 
97 

109 8U 113 
73 Ilk  116 

86 
110 

93 
111 

93 101 10k 
106 105 103 

123 
110 

90 
100 

96 
101 

81 
72 

81 
96 

86 
101 

95 
101 

78 
89 

77 
88 

83 
91 

85 
91 

83 
91 

85  I 
92  S 

0 



>ATA:LABORATORY BACK-TO-BACK TEST (SHEET 15) 
URE rci — 

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 TC 

71 
82 

63 
71* 

51* 
61* 

51* 
66 

1*3 
66 

33 
61 

1*1* 

63 

1*0 
61* 

69 
79 

59 
65 

68 
80 

63 
85 

79 
89 

56 
81 

60 

71 

1*8 

63 
58 
65 

57 
68 

US 
72 

67 
79 

59 
68 

59 
62 

16 1' 
2: 

71 
82 

61 

71* 
51* 
61* 

51* 
66 

1*3 
66 

33 
62 

Mi 
63 

1*0 
61* 

68 

79 
57 
65 

68 
80 

63 
85 

79 
89 

55 
81 

60 

71 

1*8 

63 
59 
65 

57 
68 

1*8 
72 

67 
79 

58 
68 

59 
62 

16 I1 

2 

71 
82 

61 

71* 
51* 
66 

51* 
66 

1*3 
66 

33 
61 

1*1* 

63 

1*0 
61* 

68 
78 

57 
61* 

68 
80 

63 
85 

79 
89 

55 
80 

59 
71 

1*8 

63 
56 

65 
57 
67 

1*8 
72 

67 
78 

58 
68 

58 
61 

16 1 
2 

77 
87 

62 

75 
55 
65 

55 
67 

kU 
67 

31* 
63 

1*5 
61* 

1*1 

65 
69 
79 

58 
66 

69 
81 

63 
85 

81 

91 

56 
82 

61 

71* 
1*9 
61* 

59 
66 

58 

69 
1*9 
71* 

67 
80 

58 

69 
59 
62 

16 1 
2 

77 62 55 51* hk 31* 1*5 1*1 69 57 69 63 82 56 60 1*9 60 58 1*9 68 58 59 17 1 

88 76 66 67 66 62 65 66 80 66 82 85 91 82 75 61* 66 70 71* 80 69 62 2 

76 
88 

62 
76 

55 
66 

55 
67 

1*5 
67 

31* 
63 

1*5 
61* 

1*1 
66 

69 
80 

58 
66 

69 
82 

63 
85 

82 

91 

56 
82 

60 

71* 
1*9 
61* 

60 
66 

59 
69 

1*9 
71* 

68 
80 

59 
69 

59 
62 

16 1 
2 

76 
88 

62 
76 

55 
66 

55 
67 

1*5 
67 

31* 
63 

1*5 
61* 

1*1 
66 

69 
80 

58 
66 

69 
82 

63 

85 

82 

91 

56 
82 

60 

71* 
1*9 
61* 

60 
66 

59 
69 

1*9 
71* 

68 
80 

59 
69 

59 
62 

16 1 
2 

76 

92 

72 

85 
63 
76 

62 
66 

51 
69 

1*1 
68 

51 
66 

1*9 
67 

77 
79 

65 
66 

76 

79 
65 
80 

81* 

91 

61* 
81 

65 
70 

71* 
66 

65 
61* 

63 
68 

55 
71* 

70 

79 
65 
68 

66 
6l 

22 2 
2 

80 

91 

61* 

79 
57 
69 

57 
71 

1*7 
70 

37 
65 

1*7 
68 

1*3 
68 

70 
82 

60 
68 

71 
83 

65 
85 

83 
9U 

58 

79 
63 
76 

52 
68 

62 
68 

60 

71 
51 
77 

69 
82 

61 

71 

62 
63 

19 1 
2 

63 
9»* 

65 
80 

57 
70 

56 
72 

1*6 

71 

38 
66 

1*7 
69 

1*3 
70 

70 
81* 

60 
70 

70 
86 

65 
89 

81* 
96 

58 

87 
63 
78 

51 
70 

62 
70 

60 

71* 
51 
79 

70 
81* 

61 

73 

62 
66 

19 1 
2 

82 
9k 

61* 
81 

57 
71 

57 
73 

1*6 
72 

37 
67 

1*7 
70 

1*3 
71 

70 

85 

60 

71 

70 
87 

65 
90 

81* 
98 

58 

87 
63 
79 

52 
71 

62 
70 

60 

75 
51 
80 

69 
85 

61 

71* 

62 
66 

18 1 
2 

Ü 



EST (SHEET )5|                                                                                                     I 

39 40 41 42 43 44 45 46 47 48 

i                PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H 17   38 

FLOW 

TOTAL ROLLER PRESS 

3     79 
5     89 

56 
81 

60 
71 

kB 
63 

58 
65 

57 
68 

1*8 
72 

67 
79 

59 
68 

59 
62 

16 19.2 
22.2 5.3 

69 
65 

ko 
kk 

39     35 
38     36 

22 21 

3     79 
5      89 

55 
81 

60 
71 

1*8 
63 

59 
65 

57 
68 

1*8 
72 

67 
79 

58 
68 

59 
62 

16 19.2 
22.2 M 

70 
65 

ko 
kk 

39     35 
38     35 

22 21 

3     79 
5      89 

55 
80 

59 
71 

1*8 
63 

58 
65 

57 
67 

1*8 
72 

67 
78 

58 
68 

58 
61 

16 19.2 
22.2 5.U 

69 
65 

kl 
kk 

39     35 
38     35 

22 21 

3      8l 
5     91 

56 
82 

61 
Ik 

kg 
6h 

59 
66 

58 
69 

1*9 
71* 

67 
80 

58 
69 

59 
62 

16 19.2 
22.2 5.1* 

68 
65 

ko 
kk 

38     35 
38     35 

22 21 

!      82 56 60 1*9 60 58 h9 68 58 59 17 19.2 68 ko 38     35 22 21 

i     91 82 75 61* 66 70 lh 80 69 62 ?2.2 5.U 65 kk 38     35 

82 
91 

56 
82 

60 
Tli 

h9 
61* 

60 
66 

59 
69 

1*9 
71* 

68 
80 

59 
69 

59 
62 

16 19.2 
22.2 5.1* 

68 
65 

ko 
kk 

38     35 
38     35 

22 21 

82 
91 

56 
82 

60 
71* 

1*9 
61* 

60 
66 

59 
69 

1*9 
71* 

68 
80 

59 
69 

59 
62 

16 19.2 
22.2 5.1* 

68 
65 

ko 
kk 

38     35 
38     35 

22 21 

81* 
91 

61* 
81 

65 
70 

71* 
66 

65 
61. 

63 
68 

55 
71* 

70 
79 

65 
68 

66 
61 

22 20.7 
22.2 5.1* 

68 
65 

ko 
kk 

38     35 
38     35 

21 20 

83 
9^ 

58 
79 

63 
76 

52 
68 

62 
68 

60 
71 

51 
77 

69 
82 

61 
71 

62 
63 

19 19-5 
22.2 5.1» 

68 
65 

ko 
kk 

38     35 
38     35 

21 20 

81* 
96 

58 
87 

63 
78 

51 
70 

62 
70 

60 
71* 

51 
79 

70 
81* 

61 
73 

62 
66 

19 19.5 
22.5 5.5 

68 
65 

ko 
kk 

38     35 
38     35 

21 20 

81* 
98 

58 
87 

63 
79 

52 
71 

62 
70 

60 
75 

51 
80 

69 
85 

61 
71* 

62 
66 

18 19.5 
22.5 5.5 

68 
65 

ko 
k3 

38     35 
38     35 

21 20 



TIME TOTAL TOTAL TAIL 
DATE OF TEST INPUT H.P. 

DAY TIME H.P. 1 2     3 4      5     6 7 6 

12/5/72 11:15 67:26 1100 250 DUMWf 
TEST 

97 
95 

109   81* 
71 111 

112    83   91   89 
111* 105 106 101* 

97   1 
102 

12/5 11:1*5 67:56 1100 250 DUMMY 
TEST 

97 
95 

108   83 
69 110 

111    82   90 
113 105 106 

88 
97 

97     ! 
100     : 

12/5 12:15 68:26 1100 250 DUMMY 
TEST 

97 
93 

108   83 
70 110 

111 82   88 
112 101* 105 

87 
93 

96     ! 
99     ! 

12/5 12:U5 68:56 1950 250 DUMMY 
TEST 

96 
95 

108   83 
71 111 

112   85   91 
111* 106 107 

92 
95 

99   1< 
101   1( 

12/5 13:15 69:26 1950 250 DUMMY 
TEST 

97 
95 

109   83 
71 112 

113   86   91 
116 107 107 

92 
96 

100   1( 
102   1( 

12/5 13:1*5 69:56 1950 250 DUMMY 
TEST 

97 
98 

109   83 
72 112 

112   86   92 
116 109 109 

92 
97 

99   1C 
103   1C 

12/5 ll*:15 70:26 1950 250 DUMMY 
TEST 

97 
98 

109   81* 
73 115 

113   86   92 
117 110 111 

92 
99 

99   1C 
105   1C 

12/5 ll*:l*5 70:56 1950 250 DUMMY 
TEST 

97 
98 

110   81* 
73 115 

112   87   92 
118 111 112 

9»* 
100 

101   10 
105  10 

12/5 15:15 71:26 1950 250 DlflWY 
TEST 

97 
98 

110   81* 
71* 115 

113   86   92 
118 111 112 

93 
99 

100   10 
106   10 

12/5 15:1*5 71:56 1950 250 DUMMY 
TEST 

97 
97 

109   81* 
72 ill* 

113   86   92 
117 110 111 

93 
97 

100    10 
106    10 

12/5 16:15 72:26 1950 250 DUVMY 
TEST 

97 
98 

108   81* 
72 111* 

113   85   92 
117 110 111 

93 
98 

100  10: 
106  10: 

241 



 TABLE IP. ROLLER GEAR TRANSMISSION TE 

TEMP 

8 9  10  11 12 13 14 15 16 17 18 19 20 21 22 23 24 

109 8U 112 83 91 89  97 100 118  87 92 80 79  81 92 75 7k   77 71  75 70 75  79 
71 111 111* 105 106 IOU 102  98 107  97 97 70 93 100 99 87  85 86 80  80 81 82  82 

108 83 111 82 90 88  97  99 116  86 92 78 78  81 91 7*»  73 76 71  75 
69 110 113 105 106 97 ' 100  97 106  96 96 69 92 100 98 86  8I1 6k   79  79 

70 75  78 
80 81  82 

108 83 111 82 88 87 96 99 ll6 86 91 78 77 80 91 75 72 76 70 75 69 7^ 77 
70 110 112 10k 105 93 99 95 103 95 9k 68 90 98 96 6k 83 83 78 78 78 79 81 

108 83 112 85 91 92 99 102 120 89 93 80 80 83 93 76 75 79 76 78 76 78 83 
71 111 llU 106 107 95 101 100 106 97 97 69 92 100 98 87 85 86 83 83 8U 86 86 

109 83 113 86 91 92 100 102 121 89 9k 81 80 83 9^ 76 76 80 77 79 77 79 8U 
71 112 116 107 107 96 102 100 108 99 99 71 9k 100 99 88 86 87 85 85 85 87 87 

109 83 112 86 92 92 99 102 121 89 9k 80 80 8k   9k 77 76 80 77 79 77 79 85 
72 112 116 109 109 97 103 102 109 99 100 72 95 102 100 89 88 88 86 86 86 87 89 

109 6k 113 86 92 92 99 103 121 90 9k 61 80 8»+ 9k 76 76 80 77 79 77 79 85 
73 115 117 110 111 99 105 105 111 101 102 Ik 97 10k  102 91 90 90 88 88 89 90 91 

110 6k 112 87 92 9k 101 10k  122 91 96 82 81 85 95 78 77 81 78 80 78 80 86 
73 115 118 111 112 100 105 105 112 103 102 Ik 98 10k  los 92 90 91 89 89 89 91 92 

110 6k 113 86 92 93 IOC IOU 122 90 95 82 81 85 95 78 77 8l 78 80 78 80 85 
7k  115 118 ill 112 99 106 105 112 102 102 75 98 10k  103 92 90 91 89 89 89 91 92 

109 8U 113 86 92 93 100 103 121 89 95 8l 80 6k   9k 77 76 80 77 79 77 79 6k 
72 11»* 117 110 111 97 106 103 111 101 102 Ik 97 10k 103 91 90 90 88 88 89 90 91 

108 6k 113 85 92 93 100 103 121 89 9k 81 80 6k   9k 77 76 80 77 79 77 79 6k 
72 llU 117 110 111 98 106 103 111 101 101 Ik 98 103 102 91 89 90 88 88 89 90 91 

& 

v 



^LABORATORY BACK-TO-BACK TEST (SHEET 16 ) 

'C) 
FLO 

27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 TOTAL R 

S3 
J9 

56 
69 

56 
70 

U6 
70 

31 
66 

1*6 
68 

1*2 

69 
69 
82 

58 
69 

69 
85 

66 
88 

78 
92 

57 
85 

62 
78 

1*8 
68 

6l 
69 

59 
73 

59 
78 

68 
83 

60 
71 

61 
65 

18 19.2 
22.5 

S2 
79 

57 
68 

55 
71 

U5 
71 

36 
66 

1*6 
68 

\2 
68 

68 
82 

58 
68 

69 
85 

65 
88 

77 
91 

57 
85 

62 
78 

1*7 
68 

60 
68 

58 
Ik 

1+9 
77 

67 
82 

59 
71 

60 
63 

13 18.9 
22.2 

61 
78 

55 
68 

55 
69 

kk 
68 

36 
61* 

U5 
66 

1*2 
68 

68 
81 

57 
67 

68 
83 

63 
87 

76 
79 

56 
81* 

61 
77 

kl 
66 

59 
62 

58 
73 

1*3 
76 

67 
81 

58 
77 

60 
63 

18 19.2 
22.2 

62 
78 

56 
68 

55 
70 70 

37 
65 

1*6 
67 

1*2 
68 

69 
82 

58 
68 

69 
81* 

61* 
89 

80 
93 

57 
81* 

62 
77 

k9 
68 

60 
68 

58 
73 

50 
77 

68 
82 

59 
71 

6l 
61* 

18 19.2 
22.2 

62 
80 

56 
70 

56 
71 

U6 
71 

36 
66 

1*6 
69 

1*3 
70 

69 
8U 

58 
69 

69 
85 

65 
89 

80 
9k 

57 
85 

62 
79 

50 
69 

6i 

69 
59 
76 

50 
78 

69 
81* 

60 
72 

63 
65 

18 19.2 
22.5 

63 
87 

57 
71 

56 
73 

U6 
72 

37 
67 

1*6 
70 

1*1* 
71 

70 
85 

59 
70 

70 
87 

61* 
89 

81 
95 

57 
87 

62 
80 

k9 
71 

62 
71 

60 
77 

59 
80 

69 
85 

60 
76 

62 
66 

18 19.2 
22.5 

63 
83 

57 
73 

56 
76 

1+6 

75 
37 
69 

1*7 
7»» 

k3 
73 

70 
88 

59 
73 

70 
89 

65 
91 

81 
98 

58 
90 

62 
82 

50 
73 

61 
72 

59 
79 

50 
82 

69 
87 

60 
76 

62 
67 

18 19.2 
22.8 

6k 
8U 

57 
Ik 

57 
77 

k6 
76 

37 
70 

U7 
72 

1*1* 
Ik 

71 
89 

60 
73 

71 
90 

66 
91 

82 
98 

58 
90 

63 
82 

51 
Ik 

62 
73 

6l 
79 

51 
83 

70 
88 

6l 
76 

62 
68 

18 19.5 
22.8 

65 
8U 

58 
73 

56 
76 

U6 
76 

37 
68 

1+7 
71 

kk 
Ik 

70 
89 

60 
73 

71 
90 

66 
91 

82 
98 

58 
90 

63 
89 

51 
Ik 

62 
73 

60 
79 

51 
83 

70 
88 

6i 
76 

62 
68 

18 19.5 
22.5 

63 
83 

56 
73 

56 
76 

U5 
7k 

37 
68 

1+7 
71 

k3 
73 

70 
88 

59 
72 

70 
89 

65 
91 

8l 
96 

57 
90 

63 
8i 

50 
73 

61 
72 

59 
78 

50 
82 

69 
88 

60 
77 

62 
68 

19 19.5 
22.8 

63 
83 

56 
73 

56 
76 

U5 
Ik 

37 
69 

1*6 

71 
k3 
73 

70 
88 

59 
72 

70 
90 

65 
91 

81 
97 

58 
90 

63 
8i 

50 
Ik 

6l 
Ik 

59 
78 

50 
82 

69 
87 

60 
76 

62 
68 

18 19.5 
22.8 

u 

■ 



TEST (SHEET 16 | 1 
39 40 41 42 43 44 45 46 47 48 

|               PUMP I     MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
1    INPUT   | 
|   PRESS 
IL/H R/H| 37    38 

|        FLOW 

1 TOTAL ROLLER PRESS 

66    78 
88   92 

57 
85 

62 
78 

kQ 
68 

61 
69 

59 
73 

59 
78 

68 
83 

60 
71 

61 
65 

18 1    19.2 
22.5 5.5 

68 
65 

38 37 
39 35 

1 21 21 

65    77 
88    91 

57 
85 

62 
78 

1*7 
68 

60 
68 

58 
71* 

1*9 
77 

67 
82 

59 
71 

Oo 

63 
13 18.9 

22.2 5.5 
69 
65 

kl 
kk 

39   35 
38   35 

21 21 

63    76 
87    79 

56 
Qk 

61 
77 

^7 
66 

59 
62 

58 
73 

1+8 
76 

67 
81 

58 
77 

60 
63 

18 19.2 
22.2 5.U 

70 
65 

kl 
kk 

39   35 
38   35 

22 21 

61*    80 
89    93 

57 
dk 

62 
77 

1*9 
68 

60 
68 

58 
73 

50 
77 

68 
82 

59 
71 

61 
6U 

18 19.2 
22.2 5.5 

68 
65 

ko 
kk 

38   35 
38   35 

22 21 

65    80 
89    91* 

57 
85 

62 
79 

50 
69 

61 
69 

59 
76 

50 
78 

69 
814 

60 
72 

61 
65 

18 19.2 
22.5 5.5 

68 
65 

1+0 
Uli 

38   35 
38   35 

22 21 

6k    81 
89    95 

57 
87 

62 
60 

1*9 
71 

62 
71 

60 
77 

59 
80 

69 
85 

60 
76 

62 
66 

18 19.2 
22.5 5.6 

68 
65 

UO 
kl 

38   35 
38   35 

22 
21 1 

65    81 
91    98 

58 
90 

62 
82 

50 
73 

61 
72 

59 
79 

50 
82 

69 
87 

60 
76 

62 
67 

18 19.2 
22.8 5.6 

68 
65 

uo 
»♦3 

38   35 
38   35 

22 21 

66    82 
91    98 

58 
90 

63 
82 

51 
71* 

62 
73 

61 
79 

51 
83 

70 
88 

61 
76 

62 
68 

18 19.5 
22.8 5.6 

68 
65 

ko 
kl 

38   35 
38   35 

22 21 

66    82 
91    98 

58 
90 

63 
89 

51 
71* 

62 
73 

60 
79 

51 
83 

70 
88 

61 
76 

62 
68 

18 19.5 
22.5 5.6 

68 
65 

ko 
1*3 

39   35 
38   35 

22 21 

65    81 
91    96 

57 
90 

63 
81 

50 
73 

61 
72 

59 
78 

50 
82 

69 
88 

60 
77 

62 
68 

19 19.5 
22.8 5.6 

69 
6U 

ko 
kl 

38   31» 
37    35 

22 21 

65    81 
91    97 

58 
90 

63 
81 

50 
71* 

61 
71* 

59 
78 

50 
82 

69 
87 

60 
76 

62 
68 

18 19.5 
22.8 5.6 

72      i 
61»     | 

kl 
kl 

39   36 
37   35   j 

22 21 

u i 
t 



1 
TIME TOTAL TOTAL TAIL 

DATE OF TEST INPUT H.P. 

DAY TIME H.P. 1 2  3  4 S  6 7 8  9 10 11 

12/5/72 16:U5 72:56 1950 250 DUMMY 
TEST 

97 
97 

109 8U 113 
73 Ilk  117 

85 92 
110 111 

92 
98 

100 103 
106 103 

121 
111 

89 
101 

12/5 17:15 73:26 1950 250 DUMMY 
TEST 

97 
97 

109 8U 113 
72 111» 117 

85 92 
110 111 

93 
98 

100 102 
106 103 

121 
111 

90 
101 

12/5 17: ^5 73:56 2U00 250 DUMMY 
TEST 

97 
97 

108 8U 113 
72 113 116 

86 93 
110 111 

9k 
91 

101 103 
105 103 

123 
109 

91 
100 

12/5 18:15 7k:26 2U00 250 DUMMY 
TEST 

98 
97 

109 81* 113 
72 113 116 

86 93 
109 110 

9k 
91 

101 10k 
105 123 

123 
110 

92 
100 

12/5 18:U5 7H:56 2U00 250 DUMMY 
TEST 

98 
97 

109 8U 113 
73 113 116 

86 93 
109 110 

9k 
91 

102 10k 
10k  103 

123 
109 

91 
100 

12/5 19:15 75:26 2U00 250 DUMMY 
TEST 

97 
97 

109 6k  113 
72 113 116 

87 93 
109 110 

9k 
91 

101 10k 
105 103 

123 
109 

91 
100 

Stop   walk around inspection on power a- 

12/5 20:05 75:56 2U00 250 DUMMY 
TEST 

97 
9k 

108 Qk  112 
68 108 112 

85 92 
103 101 

93 
90 

101 103 
97 96 

123 
102 

90 
93 

12/5 20:35 76:26 2700 250 DUMMY 
TEST 

97 
95 

108 9^ 113 
69 109 113 

86 93 
105 105 

9k 
92 

101 101+ 
99 98 

12U 
105 

91 
95 

12/5 21:05 76:56 2700 250 DUMMY 
TEST 

97 
95 

108 8U 113 
69 110 llU 

86 93 
106 106 

9k 
9k 

102 10* 
101 99 

12U 
106 

92 
96 

12/5 21:35 77:26 1100 250 DUMMY 
TEST 

97 
93 

108 85 111 
68 108 111 

83 90 
102 103 

89 
90 

97 100 
97 9k 

118 
103 

88 
93 

12/5 22:05 77:56 1100 250 DUMMY 
TEST 

96 
92 

107 8U 110 
67 107 110 

82 89 
101 101 

88 
88 

96 99 
96 93 

116 
102 

86 
92 

243 

t 



8 

TABLE HI. ROLLER GEAR TRANSMISSION TEST PATA;LABORATOR 

TEMPERATURE (0C) 

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3 

100 103 121  89 9^ 81 80 8k   9k    77  75 8°  88 80 88 80 6k   T8 72  63 56 55  ^5 3' 
106 103 111 101 101 fk   99   10k  102 91  90 90  83 88 89 90  91 96 92  83 72 76  7^ 6i 

100 102 121  90 9k   81 80 8k   9k   77  75 80 
106 103 111 101 102 71» 97 10k 102 91  90 90 

77 79 77 79 
88 88 89 90 

83 78 72 
91 97 92 

63 56 56 
8k   73 76 

L01 103 123  91 96 82 81  86 95 78  77 82 
L05 103 109 100 101 72 96 103 101 90  89 90 

82 81 82 83 
90 90 91 92 

87 80 79 
92 98 93 

6^ 57 56 
82 71 Ik 

.01 10i» 123  92 96 82 81  86 96 78  77 83 

.05 123 110 100 101 72 96 103 101 89  88 89 
82 81 82 83 
89 89 90 91 

87 80 78 
92 98 93 

6k   57 56 
82 71 7^ 

02 10k   123     91 96 82 81  86 96 78  77 83 
Oil 103 109 100 101 72 96 103 101 89  88 89 

82 81 82 83 
89 89 90 91 

87 80 79 
92 97 93 

6k   58 56 
81 71 7*» 

01 101» 123  91 96 82 81 86 96 78 
D5 103 109 100 101 72 96 103 101 89 

on power at 19:35 

)1 103 123  90 95 82 80 85 95 77 
)7   96   102  93 93 6k 89 96 9^ 82 

77 83  82 81 82 83 
88 89  89 89 90 91 

76 82  81 81 80 82 
81 82  81 81 82 8k 

87 81 79 
92 97 93 

87 79 77 
81+ 91 85 

6k   58 56 
81 71 7^ 

6k   58 57 
Ik   6k   66 

il 10i» 124  91 96 82 81  86 95 78  77 83 
19 98 105  95 96 67 91  98 96 8k     83 83 

83 82 62 8k 
8k   8k   85 87 

38 81 8 
37 93 8 

6k   58 5 
76 66 6 

2 104 12k     92 96 82 81  86 96 78  77 83 
1 99 106  96 97 67 92  98 97 85  84 85 

83 82 82 84 
85 85 86 88 

88 81 80 
88 94 89 

64 58 57 
77 67 69 

f 100 118  88 92 80 78  81 92 75  74 77 
r 94 103  93 93 65 89  96 95 83  81 8l 

71 75 70 75 
75 75 76 77 

79 73 66 
79 88 79 

62 56 55 
74 65 67 

45 36 
66 62 

i 99 116  86 91 79 77  80 91 74  73 76 
i 93 102  92 92 64 88  95 93 82  80 80 

70 74 69 74 
74 74 74 76 

78 72 65 
77 85 77 

61 56 54 
74 65 67 

44 36 
66 62 

i' 



TORY BACK-TO-BACK TEST (SHEET 171 
PUMP 

FLOW 

30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 TOTAL ROLLER PRESS 

^5 
7^ 

37 
68 

U6 

71 
U3 
7»* 

70 
88 

59 
72 

70 

89 
65 
91 

81 
96 

57 
90 

62 
82 

1*9 
73 

61 
72 

59 
78 

50 
82 

69 
87 

60 

75 

61 
68 

18 19.5 
22.8 5.6 

70 
6U 

^5 
7^ 

37 
69 

1*6 

71 

h3 
73 

70 
88 

59 
72 

70 

89 
65 
91 

81 

97 
57 
90 

62 
82 

50 
73 

61 

73 
59 
78 

50 
82 

69 
87 

60 
76 

61 
68 

18 19.5 
22.8 5.6 

69 
6k 

U6 
73 

36 
68 70 

1*3 
71 

70 

85 

60 

71 

70 
88 

65 
91 

83 
96 

58 
88 

63 
81 

51 
71 

61 

71 

60 

77 

50 
81 

70 

85 

61 
lh 

62 
67 

19 19.8 
22.8 5.6 

69 
6k 

h6 
73 

37 
68 

U6 
70 

l»3 
71 

70 

85 

60 

71 
71 
88 

65 
91 

83 
96 

58 
88 

63 
80 

51 
71 

62 

71 

60 

77 
51 
80 

69 
85 

60 
71* 

62 
66 

18 19.8 
22.8 5.6 

69 
6k 

k6 
72 

37 
68 

hi 
70 

hh 
11 

70 
85 

60 

71 
71 
88 

65 
90 

83 
96 

58 
88 

63 
80 

51 
71 

62 
70 

60 

77 
51 
80 

69 
85 

60 
71* 

62 
66 

18 19.5 
22.8 5.6 

•69 
6k 

72 
37 
66 

hi 
69 

h3 
71 

70 

85 

6o 
71 

71 
88 

61* 
90 

83 
96 

58 
88 

63 
80 

51 
71 

61 

69 

60 

77 

50 
80 

70 

85 

61 
7U 

62 
66 

18 19.8 
22.8 5.6 

68 
65 

^7 
65 

37 
60 

hi 
63 

h3 
6h 

70 

79 

60 

65 

70 
80 

66 

85 
83 
90 

59 
80 

63 
71* 

51 
63 

62 

65 

60 

71 

50 

71 
69 
78 

61 
68 

62 
62 

19 19.8 
22.2 5.U 

69 
65 

1+6 
67 

37 
63 

hi 
66 

hh 
66 

71 
80 

60 

67 
71 
82 

66 

87 

81* 

93 
59 
82 

63 
80 

51 
66 

62 
66 

60 

71 
51 
71* 

70 
80 

61 
70 

62 
63 

19 19.8 
22.2 5.U 

70 
65 

1*7 
68 

37 
63 

^7 
66 

hh 
61 

70 
81 

60 
68 

71 
8i* 

66 

87 

81* 

93 
58 
81* 

63 
77 

51 
66 

62 

67 

60 

71* 
51 
76 

70 
81 

61 
71 

62 
63 

19 19.8 
22.2 5.k 

TO 
65 

1+5 
66 

36 
62 

U6 
6k 

h3 
66 

69 
79 

58 
66 

69 
82 

65 
87 

77 
88 

57 
82 

62 
76 

1*7 
63 

60 
66 

59 
72 

1*9 
73 

68 

79 
59 
71* 

61 
62 

18 19.2 
22.2 5.U 

70 
65 

kk 
56 

36 
62 

h5 
63 

h2 
65 

68 

79 
57 
65 

68 
81 

61* 

87 

76 

87 

56 
60 

61 
lh 

1*7 
63 

59 
65 

58 

71 
1*9 
71 

67 
79 

59 
68 

60 
62 

18 19.2 
22.2 5.k 

TO 
65 

c/ 



EST (SHE ET 

40 

17| 

41 42 4? 44 45 46 47 48 

j                PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/M   R/H 7    38   39 
FLOW 

TOTAL ROLLER PRESS 

■5   81   57 
1   96   90 

62 
82 

1*9 
73 

61 
72 

59 
78 

50 
82 

69 
87 

60 
75 

61 
68 

18 19.5 
22.8 5.6 

70 
61* 

1*0 
1*3 

39    36 
37    35 

22 21 

5   81    57 
1   97   90 

62 
82 

50 
73 

61 
73 

59 
78 

50 
82 

69 
87 

60 
76 

61 
68 

18 19.5 
22.8 5.6 

69 
61* 

1*0 
1*3 

39    35 
37   35 

22 21 

5    83    58 
L   96   88 

63 
81 

51 
71 

6l 
71 

60 
77 

50 
81 

70 
85 

61 
71* 

62 
67 

19 19.8 
22.8 5.6 

69 
61* 

1*0 
1*3 

39    35 
37   35 

22 21 

i    83    58 
.   96   88 

63 
80 

51 
71 

62 
71 

60 
77 

51 
80 

69 
85 

60 
71* 

62 
66 

18 19.8 
22.8 5.6 

69 
61» 

1*0 
1*3 

39    36 
37    35 

22 21 

83    58 
96   88 

63 
80 

51 
71 

62 
70 

60 
77 

51 
80 

69 
85 

60 
71* 

62 
66 

18 19.5 
22.8 5.6 

•69 
6U 

1*0 
1*3 

39    35 
38   35 

22 21 

83    58 
96    88 

63 
80 

51 
71 

61 
69 

60 
77 

50 
80 

70 
85 

61 
71* 

62 
66 

18 19.8 
22.8 5.6 

68 
65 

1*0 
1*3 

39   35 
38   35 

22 21 

83    59 
90   80 

63 
Ik 

51 
63 

62 
65 

60 
71 

50 
71 

69 
78 

61 
68 

62 
62 

19 19.8 
22.2 5.1* 

69 
65 

1*1 
hh 

39   36 
38   36 

22 21 

81*    59 
93   82 

63 
80 

51 
66 

62 
66 

60 
71 

51 
71* 

70 
80 

6l 
70 

62 
63 

19 19.8 
22.2 5.1* 

70 
65 

1*1 
1*1* 

38   36 
38   36 

22 21 

81*   58 
93   81* 

63 
77 

51 
66 

62 
67 

60 
71* 

51 
76 

70 
81 

61 
71 

62 
63 

19 19.8 
22.2 5.1* 

70 
65 

hi 
kk 

39   35 
38   36 

22 21 

77    57 
88   82 

62 
76 

1*7 
63 

60 
66 

59 
72 

1*9 
73 

68 
79 

59 
71* 

61 
62 

18 19.2 
22.2 5.1* 

70 
65 

1*0 
kk 

39    36 
38   36 

22 21 

76   56 
87   80 

61 1*7 
63 

59 
65 

58 
71 

^9 
71 

67 
79 

59 
68 

60 
62 

18 19.2 
22.2 5.1* 

70 
65 

kl 
kk 

39    36 
38   36 

22 21 

I 
J 



TIME TOTAL TOTAL TAIL 
DATE OF TEST INPUT H.P. 

DAY TIME H.P. 1      2 3     4 5 6 7 8 

12/5/72 22:35 78:26 HOC 250 DUMMY 
TEST 

96 107 
92   67 

8k 110 
106 no 

82 
101 

89 
101 

88 
88 

96 l 
96     ! 

12/5 23:05 78:56 1950 250 DUMMY 
TEST 

96 107 
93   67 

83 111 
108 112 

81+ 
103 

90 
103 

91 
90 

99 K 
97     < 

12/5 23:35 79:26 1950 250 DUMMY 
TEST 

97 108 
9h   68 

81» 112 
108 112 

8U 
101+ 

91 
101+ 

92 
91 

99 K 
98     5 

12/6 00:05 79:56 1950 250 DUMMY 
TEST 

97 108 
9U 68 

83 111 
109 113 

85 
10l+ 

91 
105 

92 
92 

99 1C 
99     S 

12/6 00:35 80:26 1950 250 DUMMY 
TEST 

96 108 
9k   69 

81+ 111 
109 113 

85 
101+ 

91 
101+ 

92 
92 

98 1C 
99 9 

12/6 01:05 80:56 1950 250 DUMMY 
TEST 

96 107 
9lt   69 

8k 112 
109 113 

81+ 
101+ 

91 
101+ 

92 
92 

99 10 
99     9 

12/6 01:35 81:26 1950 250 DUMMY 
TEST 

97 108 
9k   69 

8U 112 
109 113 

85 
101+ 

91 
101+ 

92 
92 

99 10 
99     9 

12/6 02:05 81:56 1950 250 DUMHY 
TEST 

97 108 
9k   69 

81+ 112 
109 113 

85 
101+ 

91 
101+ 

92 
92 

99 10. 
99     9' 

12/6 02:35 82:26 1950 250 DUMMY 

TEST 
97 108 
9k   69 

8k 112 
109 113 

85 
101+ 

91 
101+ 

92 
92 

99   Id 
99     9' 

12/6 03:05 82:56 1950 250 DUMMY 
TEST 

97 108 
95   69 

81+ llU 
109 113 

85 
101+ 

92 
105 

92 
92 

99   Id 
99     91 

12/6 03:35 83t26 1950 250 DUMMY 
TEST 

97 108 
9k   69 

85 Hi* 
109 113 

85 
101+ 

91 
101+ 

92 
92 

99   10^ 
99     91 

245 

t 



TABLE ZQ. ROLLER GEAR TRANSMISSION TEST 

TEMPER. 

2  3  4  5  6  7  8  9  10 11 12 13 14 15 16 17 18 19 20 2t 22 23 24 2i 

107 Qh  no 82  89 88 96  99 116 86 91  78 77 80  91 7^  73 75 70 7k     69 7*» 78 T 
67 106 110 101 101 88 96  93 101 92 92 6k   88 95  93 8l  80 80 73 73 7k   76   78  8: 

107  83 111 Sk      90 91 99 101 119 89 93 
67 108 112 103 103 90 97  96 103 9k    9k 

108 81t 112 81» 91 92 99 102 120 89 9^ 
68 108 112 10k 10k 91 98 97 10I4 9k 95 

L08 83 111 85 91 92 99 101 120 90 9^ 
58 109 113 104 105 92 99 97 105 95 95 

L08  81+ 111 85  91 92 98 IOU 120 89 9k 
69   109 113 IOU 10k   92 99  97 101* 95 95 

.07 81* 112 Qk 91 92 99 lOi* 121 89 9k 
69 109 113 IOU IOU 92 99 97 105 95 95 

.08 8J+ 112 85 91 92 99 10k 120 89 9k 
69 109 113 10k 10k 92 99 97 105 95 95 

08 8k  112 85 91 92 99 IOU 121 89 9'* 
69 109 113 IOU IOU 92 99 97 105 95 95 

08 81+ 112 85 91 92 99 10k 120 89 9k 
69 109 113 IOU IOU 92 99 97 105 95 95 

08 81» llU 85 92 92 99 10k 121 89 9^ 
69 109 113 101+ 105 92 99 97 105 95 95 

D8  85 Ilk   85  91 92 99 10k   121 89 9k 
59 109 113 101« 10k   92 99  97 105 95 95 

80 
65 

79 
89 

83 
97 

93 
95 

76 
83 

75 
81 

79 
81 

76 
79 

78 
79 

75 
80 

78 
82 

83 
82 

7< 
3! 

81 
66 

79 
90 

83 
98 

91* 
96 

76 
83 

75 
82 

80 
82 

76 
80 

78 
80 

75 
80 

78 
83 

83 
83 

T 
9( 

81 
66 

79 
90 

83 
97 

93 
95 

76 
81+ 

75 
82 

80 
82 

76 
81 

78 
81 

75 
80 

78 
83 

83 
81+ 

71 
9] 

81 
66 

80 
91 

Qk 
98 

91+ 
96 

76 
81+ 

75 
83 

80 
82 

76 
81 

78 
81 

75 
81 

78 
83 

83 
81+ 

71 
93 

31 
66 

79 
91 

83 
98 

93 
96 

76 
81+ 

75 
82 

79 
82 

76 
81 

78 
81 

75 
81 

78 
83 

82 
81+ 

77 
9C 

81 
66 

80 
91 

83 
98 

9k 
96 

76 
81+ 

75 
83 

80 
83 

76 
81 

78 
81 

75 
81 

78 
83 

83 
81+ 

77 
90 

81 
66 

79 
91 

83 
98 

91+ 
96 

76 
85 

75 
82 

80 
82 

76 
81 

79 
80 

75 
81 

78 
83 

81+ 
81+ 

77 
90 

81 
66 

80 
91 

83 
98 

93 
96 

76 
81+ 

75 
82 

80 
82 

76 
81 

78 
80 

75 
81 

78 
83 

83 
81+ 

77 
90 

81 
67 

80 
91 

Bit 
98 

9»+ 
96 

76 
85 

75 
83 

80 
82 

76 
81 

78 
81 

76 
81 

78 
83 

31+ 
81+ 

77 
90 

81 
67 

80 
91 

8U 
98 

91+ 
96 

76 
81+ 

75 
83 

80 
82 

76 
81 

78 
81 

75 
81 

78 
83 

83 
81+ 

78 
90 

V 



MISSION TEST PATA;LABORATORY BACK-TO-BACK TEST (SHEET 18)  

TEMPERATURE (0C) 

M    22   23    24   25   26    27   28    29    30   31    32   33    34    35   36   37    38   39    40   41    42   43   44 

!»     69   7^   78     72   65   6l   56     5k   kk     36   k5   k2   67     57   68   61*     76   56   6l     U8   59   58     t»9   ^ 
3     7k   76   78     8?   77   Ik   6k     67   66     6l   63    6»»   78     65   81   85     87   80   7^     63   65   70     71   7 

3  75 
)     80 

78 
82 

83 
82 

76 
39 

71 
82 

62 
71* 

56 
65 

55 
68 

1*5 
66 

37 
62 

1*6 
61* 

1*3 
66 

69 
79 

58 
66 

69 
81 

61* 
85 

80 
90 

57 
81 

62 
71* 

1*9 
63 

59 
66 

58 
71 

1*9 
73 

6 
7 

1  75 
1  80 

78 
83 

83 
83 

77 
90 

72 
81* 

63 
76 

57 
66 

56 
69 

1*5 
67 

37 
63 

1*6 
66 

1*3 
66 

69 
80 

58 
66 

69 
82 

65 
87 

80 
91 

57 
82 

62 
76 

1*9 
61* 

61 
66 

59 
71 

50 
71* 

6 
8 

75 
80 

78 
83 

83 
81* 

77 
91 

72 
83 

63 
76 

57 
66 

56 
68 

1*5 
67 

37 
63 

1*6 
61* 

1*3 
66 

69 
80 

59 
66 

69 
82 

61* 
87 

80 
91 

57 
82 

62 
76 

1*9 
66 

60 
66 

59 
71 

50 
71* 

6J 
8( 

75 
81 

78 
83 

83 
Bit 

77 
91 

72 
81* 

63 
76 

57 
66 

56 
69 

1*5 
66 

37 
63 

1*6 
65 

1*3 
66 

69 
80 

59 
66 

69 
82 

65 
87 

80 
91 

57 
82 

63 
76 

51 
65 

60 
66 

59 
71 

50 
71* 

6i 
8( 

75 
81 

78 
83 

82 
61* 

77 
90 

72 
83 

63 
76 

58 
66 

56 
68 

1*6 
66 

37 
63 

1*7 
66 

1*3 
66 

69 
80 

59 
66 

69 
82 

61* 
88 

80 
90 

57 
82 

63 
71* 

1*9 
61* 

60 
66 

59 
71 

50 
71* 

6£ 

75 

75 
81 

78 
83 

83 
81* 

77 
90 

72 
81* 

63 
76 

52 
66 

51 
68 

1*6 
66 

37 
63 

1*7 
66 

1*1* 
66 

69 
80 

59 
67 

70 
82 

65 
88 

81 
91 

58 
82 

63 * 
71* 

'1*9 
65 

61 
66 

60 
71 

50 
71* 

68 
80 

75 
81 

78 
83 

81* 
81* 

77 
90 

72 
81* 

67 
76 

56 
66 

51 
68 

1*6 
67 

37 
66 

1*6 
66 

U3 
66 

69 
79 

59 
66 

70 
82 

65 
87 

81 
90 

58 
82 

66 
71*. 

50 
61* 

61 
66 

60 
71 

50 
71* 

68 
80 

75 
81 

78 
83 

83 
81* 

77 
90 

72 
81* 

61 
76 

57 
66 

56 
69 

1*6 
68 

37 
63 

1*7 
66 

1*1* 
66 

69 
80 

59 
66 

70 
82 

65 
81 

81 
90 

51* 
82 

63 
76 

1*9 
61» 

61 
66 

59 
71 

50 
71* 

68 
80 

76 
81 

78 
83 

31* 
81* 

77 
90 

72 
81* 

63 
76 

57 
66 

56 
69 

1*6 
68 

38 
63 

1*7 
66 

1*5 
67 

69 
80 

59 
67 

70 
83 

65 
88 

81 
91 

57 
82 

63 
75 

1+9 
66 

61 
66 

59 
71 

50 
71* 

68 
80 

75 
81 

78 
83 

83 
81* 

78 
90 

72 
81* 

63 
76 

57 
66 

56 
68 

1*6 
68 

37 
63 

1*7 
66 

1*1* 
66 

70 
80 

59 
67 

70 
82 

65 
87 

80 
91 

58 
82 

63 
76 

1*9 
68 

61 
66 

59 
71* 

50 
71* 

68 
80 

o 
*r 



C TEST (SHEET 18) 

38 39 40 41 42 43 44 45 46 47 48 

|               PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H i   37 
FLOW 

TOTAL ROLLER PRESS 

61» 
85 

76 
67 

56 
60 

61 
7k 

U8 
63 

59 
65 

58 
70 

«♦9 
71 

67 
78 

59 
68 

60 
62 

18 19.5 
22.2 5.U 

70 
65 

Ul 
kk 

39   35 
38   35 

22      21 

6k 
85 

80 
90 

57 
81 

62 
Ik 

k9 
63 

59 
66 

58 
71 

k9 
73 

68 
79 

59 
69 

61 
63 

18 19.1 
22.2 5.1* 

70 
65 

kl 
kk 

39   35 
38   35 

22      21 

65 
87 

80 
91 

57 
62 

62 
76 

kg 
6k 

61 
66 

59 
71 

50 
Ik 

66 
80 

60 
70 

62 
63 

18 19.5 
22.2 5.1* 

70 
65 

kl 
kk 

39    35 
38   35 

22      21 

6k 
87 

80 
91 

57 
82 

62 
76 

k9 
66 

60 
66 

59 
71 

50 
71* 

68 
80 

60 
69 

62 
63 

18 19.2 
22.2 5.1* 

69 
65 

ko 
kk 

38   35 
38   36 

22      21 

65 
87 

80 
91 

57 
62 

63 
76 

51 
65 

60 
66 

59 
71 

50 
7^ 

68 
80 

60 
70 

61 
63 

18 19.5 
22.2 5.U 

70 
65 

ko 
kk 

39   35 
38   35 

22      21 

6»+ 
88 

80 
90 

57 
62 

63 
Ik 

k9 
6k 

60 
66 

59 
71 

50 
71« 

68 
79 

60 
70 

61 
63 

19 19.5 
22.2 5.1» 

70 
61» 

k2 
kk 

39   35 
38   35 

21      21 

65 
88 

81 
91 

56 
82 

63' 
Ik 

k9 
65 

61 
66 

60 
71 

50 
Ik 

68 
80 

60 
63 

62 
65 

19 19.5 
22.2 5.1» 

70 
65 

ko 
kk 

39   35 
38   35 

22      21 

65 
87 

81 
90 

58 
82 

66 
7U. 

50 
6k 

61 
66 

60 
71 

50 
7k 

68 
80 

60 
69 

62 
63 

19 19-5 
22.2 5.1t 

72 
61» 

1»2 
kk 

39   35 
88   35 

22      21 

65 
8i 

61 
90 

3h 
82 

63 
76 

k9 
6k 

6i 
66 

59 
71 

50 
7^ 

68 
80 

60 
68 

62 
63 

19 19.5 
22.2 5.1» 

70 
61» 

ko 
kk 

38    35 
38   55 

22      21 

6s 
88 

81 
91 

57 
82 

6? 
75 

k9 
66 

61 
66 

59 
71 

50 
7^ 

68 
80 

60 
70 

62 
63 

19 19.5 
22.2 5.1» 

70 
61» 

%0 
kk 

38   35 
38    35 

22      21 

65 
87 

80 
91 

56 
82 

63 
76 

k9 
68 

6l 
66 

59 
Ik 

50 
7k 

68 
60 

60 
71 

62 
63 

20 19.5 
22.2 5.1» 

70 
61» 

1*2 
kk 

1»0   36 
38   35 

22      21 

DO 



1 
TIME TOTAL TOTAL TAIL 

DATE OF TEST INPUT H.P. 

DAY |    TIME H.P. 1   1 2     3     4      5      6      7     8 9     10 

12/6/72 0U:O5 1   83:56 2U00 250 DUMMY 
TEST 

98 
96 

108   85 116   86     93     9k 101 
70 110 111* 105    107     9k 101 

lOU 123 
99 106 

12/6 Ol4:35 |   8U:26 2U00 280 DUMMY 
TEST 

98 
96 

109   85 113   87     9"+     9k 101 
71 110 115 107   107     96 101 

lOU 12li 
99 106 

12/6 35:05 8U:56 2U00 250 DUMMY 
TEST 

98 
96 

109   85 113   8Ji     96     98 101 
71 110 115 107   107     96 101 

Stop - Walk Around Inspection 

lOU 123 
99 106 
On Powei 

1      12/6 06:05 85:26 2U00 250 DUMMY 
TEST 

96 
95 

106   85 111   85     92     93   99 
71 110 111* 106   105     97 100 

CM
 N

O
 

C
M
 

O
N

 
0
 

O
N 

rH
 

12/6 36:35 85:56 2k00 250 DUMMY 
TEST 

97 
95 

108   86 113   86     93     9k 101 
72 110 115 107   107     99 101 

103 123 
99 106 

i     12/6 37:05 86:26 2700 250 DUMMY 
TEST 

98 
96 

109   87 Ilk   88     9k     95 102 
72 ill 115 107   108   100 102 

105 130 
100 107 

1      12/6 37:35 86:56 2700 250 DUMMY 
TEST 

98 
97 

110   87 Ilk   88     9k     95 102 
73 112 116 108    109   101 103 

105 125 
101 108 

Stop - Inspect Strainers     On Power g 0 

[        12/6 09:30 86:56 1100 250 DUMMY 
TEST 

96 
92 

109   Bk 110   82     88     88   96 
70 108 112 102    101     9k   97 

98 117 
98 102 

12/6 10:00 87:26 1100 250 DUMMY 
TEST 

100 
92 

llU   91 116   90     97     97 106 
70 112 115 105    107     98 103 

109 IL6 
100 107 

12/6 10:30 87:56 
| 

1100 250 DUMMY 
TEST       i 

97 
99 

110   88 112    89     c3     91 100 
76 113 115 109    111   103 103 

Stop - Inspect Test Sump Fwd. 

102 120 
100 110 

Chip Det« 

1     12/6 11:15 88:26 1100 250 DUMMY 
TEST 

98 
95 

110   88 112    86     92     92 100 
72 110 112 lOU    lOU     92   99 

103 121 
95 10k 

* 

247 

• 



TABLE Ig. ROLLER GEAR TRANSMISSION TEST DATAiLABORAI 
TEMPERATURE K) 

8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 

9k 101   10k  123  91 96 88 81  86 95 78  72 82 81  81 81 83  87 80  78 6k     69   67 
9U 101  99 106  96 96 68 92 100 98 96 8k   8k   8k     85 85 87  88 93  88 77  68 70 

9k  101 
96 101 

10k 12k 
99  106 

91 
97 

96 
97 

83 
68 

82 
93 

86 
100 

90 
98 

76 
86 

Ik 
85 

83 
85 

82 
85 

82 
85 

82 
86 

83 
87 

88 
88 

80 
93 

78 
88 

61+ 

77 
69 
68 

68 
70 

98 101 
96 101 

10k  123 
99 106 

92 
97 

96 
97 

83 
69 

82 
93 

86 
100 

90 
98 

78 
86 

77 
85 

83 
85 

82 
85 

82 
85 

82 
86 

83 
88 

87 
88 

80 
93 

79 
89 

61+ 

77 
68 
68 

60 
71 

aspection On Power g 05:35 

93 99 
97 100 

102 122 
99 106 

89 
96 

9k 
96 

80 
68 

80 
92 

81+ 
99 

9k 
97 

77 
86 

76 
8k 

80 
86 

80 
81+ 

80 
84 

79 
85 

81 
87 

86 
86 

79 
93 

77 
88 

63 
76 

68 
67 

61+ 

71 

9k 101 
99 101 

103 123 
99 106 

91 
97 

95 
97 

81 
69 

82 
92 

85 
99 

95 
98 

78 
87 

76 
85 

82 
87 

81 

85 

81 
85 

80 
86 

81+ 
88 

87 
88 

81 
93 

78 
89 

61+ 
78 

69 
68 

67 
71 

95 102 
100 102 

105 130 
100 107 

93 
98 

97 
99 

82 
70 

82 
9^ 

87 
100 

96 
99 

79 
88 

78 
87 

8I1 
88 

81+ 

87 
83 
88 

82 
89 

85 
90 

89 
90 

82 
9k 

82 
91 

65 
78 

60 
69 

59 
71  ■ 

95 102 
101 103 

105 125 
101 108 

9' 
99 

^7 
99 

83 
71 

82 
95 

87 
102 

96 
100 

79 
89 

78 
88 

85 
89 

88 
89 

83 
89 

81+ 
90 

85 
91 

89 
91 

82 
9k 

82 
91 

65 
79 

60 
69 

58  1 
72  • 

lera  On Power g 09:30 

88 96 
9k   97 

98 117 
98 102 

86 
101 

91 
93 

75 
66 

76 
89 

81 
91* 

91 
95 

77 
83 

72 
80 

71 
80 

66 
72 

72 
71 

66 
72 

70 
73 

Ik 
75 

12 
78 

61+ 

69 
69 
70 

59 
62 

58  1 
68  ( 

97 106 
98 103 

109 126 
100 107 

98 101 
107 99 

87 
72 

86 
93 

91 101 
98 100 

88 
89 

dk 
87 

87 
87 

81 
80 

85 
81 

79 
81 

86 
82 

89 
81+ 

85 
91 

77 
82 

80 
78 

66 
69 

66  | 
73 : 

91 100 
103 103 

102 120 
100 110 

91 
109 

91» 
110 

81 
73 

81 
96 

83 
93 

9k 
91 

80 
90 

78 
90 

81 
90 

73 
83 

78 
8U 

72 
81+ 

78 
86 

81 
86 

77 
95 

71 
87 

73 
81+ 

61 
7* 

60  • 
79  1 

ump Pwd. Chip Detector On Power @ 10:U5 

92 100 
92 99 

103 121 
95 10»» 

91 
103 

95 
95 

81 
69 

81 
91 

85 
95 

95 
96 

81 
85 

78 
83 

81 
83 

75 
76 

78 
76 

73 
77 

78 
79 

82 
79 

78 
87 

71 
79 

75 
76 

62 
68 

60  5 
71 i 

I 



TA:LABORATORY BACK-TO-BACK TEST (SHEET 19) 

«(•Q 
FL 

i    27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 TOTAL 

J   6k 
\   77 

69 
68 

67 
70 

kl 
68 

39 
6k 

ltd 
66 

U5 
68 

71 
81 

60 
68 

71 
81t 

66 
89 

83 
93 

69 
8lt 

61t 
77 

61 
66 

63 
69 

51 
73 

52 
77 

59 
82 

61 
71 

63 
66 

21 19.5 
22.2 

}   6k 
1   77 

69 
68 

68 
70 

kl 
69 

kB 
65 

39 
67 

k5 
68 

71 
82 

60 
68 

71 
85 

66 
89 

83 
93 

69 
85 

61t 
77 

6l 
66 

62 
69 

51 
1k 

52 
77 

59 
82 

6l 
71 

63 
65 

21 19.8 
22.2 

)    6U 
>   77 

68 
68 

60 
71 

kl 
Ik 

39 
65 67 

k5 
68 

70 
82 

60 
68 

71 
85 

66 
89 

83 
93 

58 
8lt 

61t 
77 

6l 
66 

63 
69 

51 
1k 

52 
77 

70 
82 

6l 
72 

63 
66 

21 19.8 
22.2 

'   63 
1   76 

68 
67 

61» 
71 

kl 
16 

39 
63 

1+8 
66 

k5 
67 

70 
7o 

59 
67 

70 
77 

66 
79 

81t 
92 

50 
82 

60 
78 

60 
67 

6l 
67 

50 
71t 

51 
76 

69 
77 

60 
71 

63 
63 

21 20.1t 
22.5 

I   6U 
.   78 

69 
68 

67 
71 

kö 
16 

39 
66 

1*8 
68 

k3 
69 

70 
6^ 

60 
69 

72 
81t 

66 
88 

81t 
93 

59 
81t 

63 
79 

63 
67 

63 
69 

52 
75 

53 
77 

6i 
82 

62 
72 

62 
66 

21 21.0 
22.5 

:   65 
78 

60 
69 

59 
71 

kö 
70 

ko 
66 

1*9 
68 

k6 
68 

71 
82 

61 
69 

72 
81t 

67 
89 

85 
9lt 

60 
8lt 

63 
77 

53 
67 

61t 
70 

62 
71t 

53 
78 

70 
83 

62 
72 

63 
66 

21 19.8 
22.5 

65 
79 

60 
69 

58 
72 

kB 
11 

39 
66 

50 
69 

1*6 
69 

72 
8i» 

61 
70 

72 
86 

67 
89 

85 
95 

60 
85 

61t 
79 

53 
68 

63 
70 

62 
76 

52 
78 

70 
81t 

62 
76 

63 
66 

22 20.1 
22.5 

69 
70 

59 
62 

58 
68 

kB 
65 

ko 
59 

k9 
62 

kl 
6k 

71 
76 

60 
62 

71 
76 

63 
77 

77 
81t 

60 
77 

62 
65 

5lt 
63 

62 
59 

61 
62 

5lt 
69 

69 
76 

61 
63 

63 
58 

23 20.1t 
22.2 

80 
78 

66 
69 

66 
73 

5k 
71 

k3 
61 

5k 
70 

52 
70 

81 
83 

69 
69 

82 
8lt 

72 
87 

88 
92 

69 
85 

72 
77 

63 
69 

72 
69 

71 
7lt 

63 
77 

73 
81t 

70 
72 

73 
66 

23 22 „it 
22.5 

73 
84 

6i 
Ik 

60 
79 

50 
1k 

kl 
61 

50 
1k 

kl 
1k 

1k 
88 

63 
71 

76 
87 

70 
91 

81 
95 

63 
87 

68 
81 

53 
69 

68 
7lt 

66 
79 

58 
80 

73 
86 

65 
77 

68 
69 

22 79.8 
22.5 

75 
76 

62 
68 

60 
71 

50 
69 

kl 
66 

11 

68 
kB 
69 

76 
80 

61+ 
68 

77 
82 

70 
87 

82 
89 

65 
8l 

69 
71+ 

54 
65 

69 
69 

68 
71 

60 
1k 

72 
80 

67 
71 

69 
6k 

23 19.8 
22.5 

o 



ST(S MEET 19) 

39    40   41 

1 
42 43 44 45 46 47 48 

PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H | 38 

F:.OW 

TOTAL ROLLER PRESS 

83 
93 

69 
ok 

6k 
77 

6i 
66 

63 
69 

51 
73 

52 
77 

59 
82 

6l 
71 

63 
66 

21 19.5 
22.2 5.k 

69 
61+ 

1+0 
1+1+ 

38   38 
38   35 

22 21 

83 
93 

69 
85 

61+ 
77 

6l 
66 

62 
69 

51 
7^ 

52 
77 

59 
62 

61 
71 

63 
65 

21 1  19.8 
22.2 5.6 

68 1+0 38   35 22 21 

83 
93 

58 
Bk 

6k 
77 

6l 
66 

63 
69 

51 
Ik 

52 
77 

70 
82 

6l 
72 

63 
66 

21 19.8 
i   22.2 5.5 

68 
61+ 

1+0 
1+1+ 

38   35 
38   35 

22 21 

81* 
92 

50 
82 

60 
78 

60 
67 

6l 
67 

50 
71* 

51 
76 

69 
77 

60 
71 

63 
63 

21 20.1+ 
22.5 5.5 

70 
65 

1+2 
1+1+ 

39   35 
38   36 

21 22 

84 
93 

59 
8U 

63 
79 

63 
67 

63 
69 

52 
75 

53 
77 

6l 
82 

62 
72 

62 
66 

21 21.0 
22.5 5.5 

70 
6k 

1+2 
1+1+ 

39   35 
38   35 

21 22    j 

85 
9U 

60 
8U 

63 
77 

53 
67 

61+ 
70 

62 
Ik 

53 
78 

70 
83 

62 
72 

63 
66 

21 19.8 
22.5 5.5 

70 
6k 

1+2 
1+1+ 

39   35 
38   35 

21 22 

85 
95 

60 
85 

6k 
79 

53 
68 

63 
70 

62 
76 

52 
78 

70 
8U 

62 
76 

63 
66 

22 20.1 
22.5 5.6 

68 
65 

1+1 
1+1+ 

39   35 
38   35 

22 21 

77 60 
77 

62 
65 

5k 
63 

62 
59 

6i 
62 

54 
69 

69 
76 

6i 
63 

63 
58 

23 20.1+ 
22.2 5.1* 

68 
65 

1+0 
1+1+ 

38   35 
38   35 

22 21 

88 
92 

69 
85 

72 
77 

63 
69 

72 
69 

71 
7k 

63 
77 

73 
81+ 

70 
72 

73 
66 

23 22.1+ 
22.5 5.5 

67 
65 

1+0 
1+1+ 

39   35 
38   36 

22 21 

81 
95 

63 
87 

68 
81 

53 
69 

68 
Ik 

66 
79 

58 
80 

73 
86 

65 
77 

68 
69 

22 79.8 
22.5 5.6 

69 
65 

1+0 
1+1+ 

39   35 
38   35 

22 21 

82 
89 

65 
81 

69 
Ik 

5k 
65 

69 
69 

68 
71 

60 
7k 

72 
80 

67 
71 

69 
61+ 

23 19.8 
22.5 5.6 

68 
65 

38 
1+0 

39   35 
38   36 

22 21 

o I 
V 



DATE 
TIME 
OF 

DAY 

TOTAL 

TEST 

TIME 

TOTAL 
INPUT 

H.P. 

TAIL 
H.P. 

12     3     4 5     6 7 8      9 

12/6/72 11:1*5 88:56 1950 250 DUMMY 
TEST 

99   111   88 llU 
97   7*»   111 115 

89   96 
107 108 

96 
96 

103 106  : 
102 100  ] 

12/6 12:15 89:26 1950 250 DUMMY 
TEST 

L02   111   90 115 
99     76 112 116 

91   97 
108 110 

97 
99 

110 107  1 
103 101   1 

12/6 12:1*5 89:56 1950 250 DUMMY 
TEST 

L01   113   91 116 
99     77 113 117 

91   98 
109 110 

97 
99 

106 108  1 
10k 102    1 

Stop      inspect test forward sump ship 

12/6 15:30 90:26 1950 250 DUMMY 
TEST 

L00    110    91 116 
97     75 110 111* 

90   96 
105 101* 

96 
9h 

103 106   1 
100    97    1 

12/6 16:00 90:56 1950 250 DUMMY 
TEST 

100   111   93 115 
97     71* 110 111* 

90   96 
106 106 

95 
95 

103 105    1 
101   99   li 

Stop    Inspect strainers 

12/6 17:30 91:26 1950 250 DUMMY 
TEST 

99   109   86 112 
95     T* 107 112 

87   9k 
102 101 

93 
93 

100 103   li 
97   95   1C 

12/6 18:00 91:56 1950 250 DUMMY 
TEST 

L00   109   88 112 
96     75 108 113 

87   91* 
103 101* 

93 
91* 

100 103   12 
98   96   1C 

12/6 18:30 92:26 1950 250 DUMMY 
TEST 

100   109   88 113 
96     75 108 113 

88   95 
103 101* 

9* 
9h 

101 103    12 
98   96   10 

12/6 19:00 92:56 1950 250 DUMMY 
TEST 

100   109   89 113 
96     75 108 113 

88   95 
103 lOl* 

91* 
9k 

101 103    12 
98   96   10 

Stop inspect strainers 

12/6 20:00 93:26 1950 250 DUMMY 
TEST 

99   110   87 112 
95     7U 107 112 

88   95 
102 101 

93 
93 

101 101*   12: 
97   95   10: 

12/6 20:30 93:56 21*00 250 DUMMY 
TEST 

100   111   89 111» 
98    76 110 111* 

90   98 
105 106 

96 
96 

103 106   12: 
100   99   10( 

* 

249 
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TABLE ZS. ROLLER GEAR TRANSMISSION TESl 

TEMPEHi 

2  3  4 5  6 7 6  9 10 ii 12 13 14 15 16 17 18 19 20 21 22 23 24 2 

111 88 Ilk 
Jk   ill 115 

89 96 
107 108 

96 
96 

103 106 
102 100 

12U 
107 

9k 
106 

98 
98 71 

84 
9k 

88 
98 

98 
99 

83 
87 

81 
86 

85 
87 

81 
83 

82 
83 

80 
84 

83 
86 

87  g 
86 9' 

Lll 90 115 
76 112 116 

91 97 
108 110 

97 
99 

110 107 
103 101 

127 
109 

95 
109 

99 
100 

85 
72 

86 89 
95 100 

98 
100 

64 
89 

82 
87 

86 
88 

82 
85 

83 83 
84 85 

84 
87 

88 I 
88  9 

L13 91 116 
77 113 117 

91 98 
109 110 

97 
99 

106 108 
10k 102 

127 
110 

96 
109 

100 
101 

86 
73 

86 90 
96 101 

99 
101 

85 
90 

83 
89 

87 
89 

83 
86 

81* 
86 

83 
86 

85 
89 

89 6 
89 9 

i  inspect test forward simp ship detector 

.10 91 116 
75 110 llU 

90 96 
105 101* 

96 
9* 

103 106 
100 97 

126 
105 

9k 
105 

97 
96 

81* 
69 

85 
92 

88 
97 

97 
97 

83 
85 

81 
81 

85 
82 

88 
80 

83 
80 

78 
81 

84 
82 

87 £ 
83  9 

11 93 115 
7^ 110 llU 

90 96 
106 106 

95 
95 

103 105 
101 99 

12U 
106 

9»* 
105 

98 
97 

Qk 
69 

85 
93 

87 
98 

97 
98 

82 
87 

80 
84 

85 
85 

62 
82 

81 
82 

79 
83 

83 
85 

86 e 
85  9 

Inspect strainers 

09 86 112 
7^ 107 112 

87 9k 
102 101 

93 
93 

100 103 
97 95 

122 
102 

90 
101 

95 
93 

81 
65 

83 
89 

Qk 
95 

9k 
9k 

79 
82 

76 
80 

82 
81 

78 
77 

79 
77 

76 
78 

79 
80 

84  7 
8i   e 

D9 88 112 
T5 108 113 

87 9k 
103 lOU 

93 
9k 

100 103 
98 96 

122 
10k 

90 
103 

95 
95 

62 
67 

83 
90 

85 
96 

95 
96 

79 
31+ 

77 
82 

82 
82 

79 
79 

79 
79 

77 
79 

79 
82 

84 7 
83  9 

)9 88 113 
'3 108 113 

88 95 
103 10k 

9k 
9k 

101 103 
98 96 

123 
103 

91 
103 

96 
95 

82 
66 

83 
90 

85 
96 

95 
96 

80 
Qk 

78 
82 

83 
82 

79 
79 

80 
79 

77 
79 

80 
82 

84 7 
83  9 

)9 89 113 
'5 108 113 

88 95 
103 104 

9k 
9k 

101 103 
98 96 

123 
10k 

90 
103 

96 
95 

82 
66 

Bit 
90 96 

95 96 
80 
84 L6 

82 
79 
79 

80 
79 11 80 

82 P 1 83  9 

> Inspect strainers 

.0 87 112 
1* 107 112 

88 95 
102 101 

93 
93 

101 10k 
97 95 

123 
103 

91 
102 

96 
93 

82 
65 

83 
89 

85 
9k 

95 
9^ 

80 
81 

77 
80 

82 
81 

79 
77 

80 
77 

77 
78 

79 
79 

84  7 

so    e 

1 89 114 
6 110 llU 

90 98 
105 106 

96 
96 

103 106 
100 99 

125 93 
106 105 

98 
97 

Qk 
68 

85 
92 

88 
99 

96 
98 

82 
85 

79 
83 

86 
84 

84 
83 

83 
84 

83 
84 

84 
86 

89 £ 
87 v 

i t> 
I 



TEST PATA;LABORATORY BACK-TO-BACK TEST (SHEET 20)  

rMPEIATURE (0C) 

24 25   26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45   46   47 

i7 82 77 77 63 62 52 1+3 52 50 78 66 80 73 86 68 71 56 72 70 62 73     69   72   J 
16 93 86 85 71 lh 72 68 71 71 83 71 85 90 93 85 77 68 72 85 77 83     7h   67 

16 83 78 79 63 63 53 1+5 pU 51 80 68 82 75 86 70 73 57 73 72 65 7^     71   7^   I 
i8 93 87 80 72 76 7l* 69 71 76 81+ 71 87 91 9h 85 80 69 75 77 79 85     75   69 

9 81+ 79 80 65 63 53 1+6 51* 52 81 69 82 75 87 71 Ik 58 71* 73 66 76     72   75   1 
,9 93 89 80 73 76 75 70 72 73 85 72 88 92 95 87 80 70 76 78 80 85     76   69 

7 83 78 78 65 63 51* 1+6 55 51 78 67 80 73 86 69 73 57 72 70 63 75     69   72   ! 
,3 90 82 76 68 70 70 65 67 69 86 68 83 86 91 81 7U 66 69 71 71* 81      .1   61+ 

6 82 76 76 63 62 53 1+5 51* 50 77 66 78 73 85 68 71 55 71 70 62 73 
5 92 80 78 70 72 71 66 69 69 82 69 85 90 92 81+ 79 67 71 Ik 76 82 

1+ 79 73 73 61 60 52 1+5 52 1+9 7U 6U 75 72 83 65 69 51 69 67 60 72 
1 88 80 72 66 68 67 63 66 66 78 67 81 87 89 79 7l+ 62 69 71 70 78 

It 79 72 72 61 60 52 1+1+ 52 1+9 71+ 61+ 75 72 83 65 69 51 69 67 60 72 
3 90 82 7*» 67 69 68 65 66 67 79 68 83 89 90 81 77 63 71 72 72 80 

1+ 79 73 73 61 60 52 1+1+ 52 1+8 71+ 61+ 76 72 83 65 69 52 70 67 60 72 
3 90 82 Jk 67 69 68 65 66 66 79 68 81+ 90 90 81 77 63 71 73 73 80 

5 79 73 73 61 60 52 1+1+ 52 1+9 75 61+ 76 72 83 65 70 52 69 68 61 71     67   69 
3 90 82 7'* 67 69 68 66 66 67 80 68 81+ 90 90 82 76 63 71 72 7I1 80     7»»   66 

5 79 73 73 61 61 52 1+1+ 52 1+9 7*» 61+ 75 71 83 65 69 52 69 67 60 71     66   68 
0 88 79 73 66 68 67 63 66 66 78 66 81 85 88 79 73 62 68 70 71 78     70   6U 

5 83 80 75 63 61 53 1+5 53 50 76 65 77 73 86 66 71 51* 70 69 61 72     67   70 
J 93 87 77 68 71 70 66 68 68 81 70 81+ 90 92 82 77 66 73 7l+ 7l+ 81     71+   67 

Ü 

69 
71+ 

71 
67 

66 
71 

68 
6k 

66 
72 

69 
66 

67 
73 

69 
66 

MM 

is 



20) 

-11 43 44 45 46 47 48 

|                PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H )   41 
FLOW 

TOTAL ROLLER PRESS 

L   56 
f   63 

72 
72 

70 
35 

62 
77 

73 
83 

69 
7^ 

72 
67 

2k 20.U 
22.5 5.6 

68 
65 

UO 
kk 

38    35 
38    35 

22      21 

!   57 
)   69 

73 
75 

72 
77 

65 
79 

71* 
85 

71 
75 

7^ 
69 

26 20.U 
22.5 5.6 

68 
65 

ko 
kk 

38    35 
38    35 

22      21 

•   58 
)   70 

Ik 
76 

73 
78 

66 
80 

76 
85 

72 
76 

75 
69 

29 20.U 
22.5 5.6 

68 
65 

ko 
kk 

38    35 
38    35 

22      21 

i   57 
66 

72 
69 

70 
71 

63 
7^ 

75 
81 

69 
71 

72 
6k 

29 20.U 
22.5 5.5 

67 
65 

ko 
kk 

38    35 
38    36 

22      27 

55 
67 

71 
71 

70 
7^ 

62 
76 

73 
82 

69 71 
67 

29 20.1 
22.5 5.5 

67 
65 

ko 
kk 

38    35 
38    36 

22      28 

51 
62 

69 
69 

67 
71 

60 
70 

72 
78 

66 
71 

68 
6h 

28 19.8 
22.2 5.U 

68 
65 

ko 
kk 

38    35 
38    36 

22      18 

51 
63 

69 
71 

67 
72 

60 
72 

72 
80 

66 
72 

69 
66 

29 19.8 
22.2 5.1* 

68 
65 

ko 
kk 

38    35 
38    36 

22      18 

52 
63 

70 
71 

67 
73 

60 
73 

72 
80 

67 
73 

69 
66 

26 20.1 
22.2 5.1* 

68 
65 

ko 
kk 

38    35 
38    36 

22      18 

52 69 
63   71 

68 
72 

61 71 
80 

67 
7»» 

69 
66 

28 19.8 
22.2 5.U 

68 
65 

ko 
kk 

38    35 
38    36 

22      18 

52 
62 

69 
68 

67 
70 

60 
71 

71 
78 

66 
70 

68 
6k 

28 19.8 
22.2 5.1* 

68 
65 

ko 
kk 

38    35 
38    36 

22      19 

5h 
66 

70 
73 

69 
7^ 

61 
7U 

72 
81 

67 
7^ 

70 
67 

29 19.8 
22.5 5.5 

67 
65 

ko 
kk 

38    35 
38    36 

22      19 

-) 



TIME TOTAL TOTAL TAIL 
DATE OF TEST INPUT H.P. 

DAY TIME H.P. 1 2      3 4     5     6 7     6 9 

12/6/72 21:00 91*: 26 21*00 250 DUMMY 
TEST 

.00 
97 

111   90 
76 110 

Ilk   90   98 
ni* 106 106 

96 101* 
95 100 

106 1 
99 1 

12/6 21:30 91*: 56 21*00 250 DUMMY 
TEST 

99 
97 

110   88 
75 110 

111*  89  97 
ni* 106 106 

96 103 
95 101 

105 1 
99 1 

12/6 22:00 95:26 21*00 250 DUMMY 
TEST 

99 
96 

no   87 
71* 109 

113  89  96 
ni* 105 105 

95 103 
93 100 

105 U 
98 11 

Stop           Inspect strainers on po\ 

12/6 23:10 95:56 21*00 250 DUMMY 
TEST 

97 
91* 

107   81* 
72 109 

111  85  92 
113101* 103 

92   99 
92   99 

102 1J 
97 1< 

12/6 23:1*0 96:26 2700 250 DUMMY 
TEST 

97 
95 

108   85 
72 110 

113   86   93 
111* 105 106 

91* 101 
93 100 

103 li 
98 1C 

12/7 00:10 96:56 2700 250 DUMMY 
TEST 

97 
95 

108   81* 
72 110 

111*   87   91+ 
111* 106 106 

91* 101 
91* 100 

103 12 
99 10 

12/7 30:U0 97:26 noo 250 DUMMY 
TEST 

97 
92 

108    85 
71 107 

111   33   90 
110 102 102 

88   97 
90   96 

100 11 
91* 10 

12/7 01:10 97:56 1100 250 DUMMY 
TEST 

97 
92 

108   81* 
70 107 

110   82   90 
110 101 101 

88   97 
88   96 

99 11 
93 10: 

12/7 01:1*0 98:26 1100 250 DUMMY 
TEST 

97 
92 

108   85 
70 106 

110    82    89 
110 101 101 

85   96 
88   95 

99 IK 
92 10: 

Stop         inspect strainers         on power e 

12/7 03:20 98:56 1950 250 DUMMY 
TEST 

91* 
95 

106    81 
72 112 

110    82    89 
115 107 109 

89   97 
95 103 

100 Hi 
100 101 

12/7 03:50 99:26 1950 250 DUMMY 
TEST 

95 
95 

108   82 
71 no 

ni  8i*  91 
111* 105 106 

91   96 
93 100 

101 12C 
98 106 

SK 251 



TABLE XXI. ROLLER GEAR TRANSMISSION TEST DATA:LABORATORY 

TEMPERATURE (0C) 

8  9  10  11  12 13 14 15 16 17 18  19 20 21 22 23 24 25 26 27 28 29 30 31 

01* 106 126 9k 
00  99 106 105 

98 85 85  89 98  82 80 86  85 83 6k   85  89 83  8l 75  63 62 
97 68 92  99 98  85 8U 85  81» 81* Bk   86  87 93 88 77  69 71 

03 105 126 9h 98 6k 6k 66 97 82 80 86 85 82 83 81» 89 82 80 75 6l 60 51 ja 
01 99 106 105 97 68 92 99 98 85 8U 85 81i 6k 6k 86 87 93 88 77 63 71 65 o£ 

03 105 125 93 98 8U 8U 87 97 81 79 85 6k 82 83 6k 69 82 79 Ik 61 59 5C Al 
00 98 105 lOU 96 68 92 99 97 8U 83 8* 83 6k 6k 86 87 93 87 77 68 70 69 65 

on power at 22:U0 

99 102 121 89 9k 61 60 6k 9k 78 75 81 80 79 77 80 6k 78 7'+ 70 57 56 ^7 35 
99 97 103 103 95 66 90 97 96 83 81 82 81 81 81 83 6k 91 81» 7^ 66 67 67 62 

01 103 123 91 96 83 81 86 95 79 76 83 6k 81 82 83 88 81 78 71 58 57 ^7 36 
00 98 106 lOU 96 67 92 99 97 85 83 85 81* 85 85 87 87 93 88 77 67 68 66 63 

.01 103 123 91  96 83 81  91 95  79 77 83 
00  99 106 105  96 68 92 100 97  85 8U 85 

97 100 117 87  92 79 78  81 91  76 73 78 
96 9k 102 101  93 65 89  9^ 9k     82 81 81 

97  99 117 87  91 79 78  81 91  75 73 77 
96  93 102 100  93 65 88  93 9k     82 81 80 

96 99 116 87  91 78 77 80 91 7^ 72 76 
95  92 101 100  92 Sk 66 93 9k 82 80 79 

on power at 02:50 

97 100 118 87  92 78 77 82 91 75 73 78 
.03 100 107 107  98 71 9k 96 99 88 86 86 

96 101 120 88  93 80 79  83 93  77 7^ 79 
,00  98 106 105  97 69 92  98 98  86 85 85 

6k 
85 

81 
85 

82 
85 

83 
87 

87 
87 

81 
93 

79 
88 

71 
77 

58 
67 

52 
69 

71 
Ik 

Ik 
Ik 

69 
75 

73 
76 

78 
78 

72 
85 

65 
77 

69 
7^ 

57 
69 

55 
69 

71 
73 

Ik 
73 

69 
Ik 

73 
75 

Ik 
77 

72 
85 

6k 
77 

68 
7^ 

56 
63 

51* 
66 

70 
73 

72 
73 

69 
Ik 

73 
75 

77 
77 

72 
85 

Sk 
76 

68 
73 

56 
63 

51+ 
66 

75 
83 

76 
83 

73 
8U 

75 
86 

80 
87 

75 
92 

69 
85 

63 
78 

55 
7^ 

51* 
71 

76 
82 

76 
82 

Ik 
82 

76 
85 

8U 
86 

77 
93 

71 
88 

68 
81 

56 
TO 

5k 
72 

h 



ACK TEST (SHEET 211 

5   36 37 38 39 40 41 42 43 44 45 46 47 48 

PUMP 

FLOW 
TOTAL ROLLER PRESS 

MANIFOLD 

PRESS 
MAIN L/H R/H 

DUMA 
INPl 
PRES 

L/H   R 

S 78 73  86 67  71 51* 71  70 62 72 68  72 29 
3 8U 90  93 83  78 66 73  71* 76 82 7*»  68 

5 77 72  86 65  70 jk   70  68 60 73 67  71 25 
)   6k   90  93 82  77 65 71 Jk   77 81 7^  66 

♦ 77 71  85 65  69 53 69  67 59 7^ 66  69 23 
> Qk   89  93 82  76 65 71  72 75 81 73  65 

) 72 67  82 60 6k   1*9 6k    62 5^ 70 62  65 21 
i 80 85  90 80  73 63 67  70 72 79 70  62 

1 73 68  83 61  65 51 65  63 55 72 63  66 20 
i 83 88  93 32  76 65 68  72 7k   81 71  61* 

73 67  83 61  65 50 65  63 56 72 63  66 20 
83 88  92 82  75 66 68  71 Ik   80 71 6k 

63 U7 63 61 53 69 61  61* 19 
72 62 66  68 71 78 69  62 

68 U6 62 61 52 69 60  61* 19 
71 61 66 68 71 78 66  61 

68 1*6 61 60 52 68 60  63 18 
71 61 65 68 70 78 68  62 

61 1*7 60 1*8 50 68 69  61 18 
7k   68 68  76 77 82 71  63 

62 1*8 61  59 61 69 60  63 18 
76 69 66 7k   79   81* 7k     66 

71 
82 

66 
88 

77 
89 

58 
80 

65 
81 

76 
86 

68 
87 

52 
80 

65 
80 

76 
86 

65 
86 

51 
79 

69 
83 

63 
86 

67 
92 

61 
85 

70 
85 

61* 
88 

80 
9^ 

53 
87 

20.1 
22.2 5.k 

19.8 
22.2  5.^ 

19.8 
22.2 5.k 

19.8 
22.2  5.1* 

19.8 
22.2 5.k 

19.8 
22.2  5.1* 

19.2 
22.2 

19.2 
21.9 

5.3 

5.3 

19.2 
21.9  5.3 

19.8 
22.5  5.6 

19.5 
22.5  5.5 

67 
65 

67 
65 

67 
65 

70 
65 

69 
65 

69 
65 

70 
65 

71 
65 

70 
61* 

70 
61* 

70 
61* 

1*0  38  3^ 
1*1*  38  35 

1*0  38  35 
1*1*  38  36 

1*0  38  35 
1*1*  38  36 

1*2   39  35 
1*1*   38  35 

kO       39  35 
1*1*  38  35 

UO  39  35 
1*1*  38  35 

1*2 
1*1* 

1*2 
1*1* 

1*2 
1*1* 

1*1 
1*1* 

22 : 

22  ] 

22  ] 

22 

22 

39  35 
38  35 

1*0  36 
38  35 

1*2   1*2  39 
1*1*   38  35 

19  35 
38  35 

39  35 
38  35 

22 

22 

22 

22 

22 

22 



DATE 
TIME 
OF 

DAY 

TOTAL 
TEST 
TIME 

TOTAL 
INPUT 

K.P. 

TAIL 
H.P. 

1234567891 

12/7/72 

12/7 

12/7 

12/7 

12/7 

12/7 

12/7 

12/7 

12/7 

12/7 

12/7 

0U:20 

Ok: 30 

05:20 

05:50 

07:10 

01: kO 

08:10 

08:1*0 

09:10 

09:30 

15:00 

99:56 

100:26 

100:56 

101:26 

101:56 

102:26 

102:56 

103:26 

103:56 

10U:l6 

10l»:56 

1950 

1950 

1950 

1950 

1950 

1950 

1950 

1950 

21*00 

21*00 

21+00 

^ 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

253 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

96   109    83 llU      85   92 
95     70 110 llU    105 106 

92 100 103   12 
92 100   98   10 

DUMMY 
TÄST 

96 109 83 113  86 93  93 101 103 12 
9lt  70 110 llU io5 105  92 100 98 10 

96 109 88 113  86 93  93 101 103 12 
91*  70 110 llU 105 105  92 100 98 10 

97 109 83 113  87 93  93 101 10k   12: 
91*  71 110 llU 105 106  92 100 98 10: 

Stop - Inspect Strainers On Power « 

93 105 80 108  80 88  87 9^ 98 IK 
92  70 109 llU 105 105  92 99 97 10! 

93 105 81 108  81 88  87 95 97 IK 
93  71 110 111» 105 106  92 100 98 10; 

96 112 85 111*  88 95  96 101» 106 12i 
93  71 111 llU 106 108  9!+ 101 100 lOi 

99 113 88 117  91 103 
95  73 112 ll6 109 110 

99 108 110 13C 
95 103 102 10S 

.00 llU 88 118  92 105 100 109 111 130 
96  75 115 117 111 113 100 105 101« 111 

Stop - Correct Facility Problem 

Start - On Power at llt:20 

96 110 85 llU  89 105  97 105 107 127 
98  76 115 118 112 113 101 106 105 112 



TABLE XU. ROLLER GEAR TRANSMISSION TEST DATA:LAB0RA1 

TEMPERATURE (0C) 

7  8  9 10 11 12 13 U 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 i 

92 100 103 122 90 95 8l 80 8U 9U 78  75 81 78  79 Ik   78 8U 78  72 69  52 51 ' 
92 100 98 105 105 96 68 91 97 97 85  8U 83 80  80 80 83 8U 91  8U 77  71 69 < 

93 101 103 123 91 96 82 80 85 95 78 
92 100 98 105 105 96 68 91 97 98 85 

93 101 103 123 91 96 82 80 85 95 79 
92 100 98 105 105 96 68 91 97 98 85 

93 101 IOU 123 91 96 82 81 86 95 79 
92 100 98 105 106 96 68 91 98 97 8U 

ners  On Power at 06:U0 

37 9^ 98 116 81* 89 76 76 79 89 72 
92 99 97 105 IOU 96 67 91 97 97 8U 

87 95 97 116 85 90 77 76 79 89 72 
92 100 98 105 IOU 96 68 92 98 97 85 

96 10k  106 126 95 99 83 82 88 98 83 
1 9k 101 100 106 105 98 70 93 100 99 87 

!  99 108 110 130 98 102 88 85 92 102 87 
»  95 103 102 109 108 100 72 95 101 101 89 

> 100 109 111 130 100 102 88 86 93 102 88 
} 100 105 10I4 111 110 102 Ik 97 IOU 103 91 

Lity Problem 

i lk:20 

5  97 105 107 127 96 99 8U 83 89 99 86  85 86 86  81» 81 86 90  85  82 83  62 63 
3 101 106 105 112 111 IOU 75 97 10k 103 92  90 91 90  90 90 92 92  98  93 82  73 77 

76 
8U 

82 
8U 

79 
81 

80 
80 

77 
81 

79 
8U 

31* 
85 

78 
91 

72 
81* 

70 
77 

57 
71 

55 
69 

76 
8U 

82 
8U 

79 
81 

78 
80 

77 
81 

79 
Qk 

81* 
85 

79 
91 

73 
81* 

70 
77 

57 
71 

55 
69 

76 
8U 

82 
Qk 

79 
81 

79 
80 

77 
81 

79 
8H 

81* 
81* 

79 
91 

72 
81* 

70 
77 

57 
71 

56 
69 

70 
82 

76 
83 

73 
81 

73 
80 

71 
80 

72 
83 

78 
81* 

73 
90 

67 
82 

62 
77 

53 
65 

51 
68 

70 
Qk 

76 
Bk 

73 
81 

73 
81 

71 
81 

73 
81* 

78 
85 

73 
91 

67 
81* 

63 
77 

53 
66 

51 
68 

80 
85 

Qk 
85 

82 
83 

82 
82 

80 
82 

83 
85 

87 
86 

81 
92 

76 
85 

72 
79 

60 
68 

58 
66 

8U 
88 

89 
87 

86 
85 

87 
85 

85 
85 

88 
87 

92 
88 

86 
91* 

82 
88 

78 
80 

63 
69 

62 
71 

85 
90 

92 
90 

89 
90 

89 
90 

88 
90 

90 
92 

95 
93 

87 
98 

87 
93 

79 
82 

61* 
70 

63 
71* 

t) 



BORATORY BACK-TO-BACK TEST (SHEET 221 
PUMP 

FLOW 

8 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 TOTAL ROLLER 

12 

'1 
51 
69 

1*5 
68 

36 
62 

146 
66 

l+l 
66 

71 
82 

60 

67 
71 
82 

66 
86 

8l 

91 
59 
81* 

63 

71* 

50 
66 

62 

71* 

6l 

71* 
53 
76 

70 

75 

61 
81 

61* 

71* 

18 19.8 
22.5 5.5 

17 
1 

55 
69 

U5 
68 

35 
62 

1+6 
66 

Ul 
66 

71 
82 

60 

67 
72 
82 

66 
86 

81 

91 
59 
81* 

63 
72 

50 
68 

62 

75 

61 

71* 
53 
76 

71 
71 

61 

71 

6k 
62 

18 19.8 
22.5 5.5 

7 
1 

55 
69 

1+5 
67 

35 
62 

h6 
66 

l+l 
66 

71 
81 

60 

67 

72 
82 

65 
87 

82 

91 

60 
81* 

63 
72 

50 
68 

63 
7U 

61 

75 

53 

71 
71 
71 

61 

71 
65 
63 

17 19.8 
22.5 5.5 

7 
1 

56 

69 
k5 
68 

35 
62 

1+6 
66 

hi 
66 

72 
81 

60 

69 

72 
82 

66 
86 

82 

91 

60 
81* 

61* 
72 

50 
66 

63 
71* 

62 

75 
53 
76 

62 

71 
65 
71 

65 
63 

17 19.8 
22.5 5.5 

3 
5 

51 
68 

hi 
66 

33 
60 

U2 

65 

38 
65 

65 
80 

51* 
66 

66 
81 

62 

85 

76 

91 
51» 
81 

58 
73 

1*3 
6U 

57 
67 

56 

69 
1*7 
73 

65 
80 

57 
70 

59 
62 

17 19.2 
22.2 5.1* 

3 
6 

51 
68 

1+1 

67 

32 
61 

1+2 

65 

38 

65 
65 
81 

55 
66 

66 
82 

63 
85 

76 

91 
51* 
82 

58 

73 
1*3 
65 

58 
68 

56 
70 

1*8 

75 
65 
81 

57 
70 

59 
62 

16 19.5 
22.2 5.1» 

D 
3 

58 
66 

1*7 
68 

36 
62 

1*7 
66 

1+2 

67 
71* 
82 

62 
68 

75 
81* 

66 
86 

81* 

93 
62 
81* 

61* 
76 

57 
67 

61* 
68 

63 
71 

55 
77 

72 
82 

63 
71 

67 
63 

18 21.0 
22.5 5.5 

3 62 

71 
50 
70 

38 

63 

50 
68 

U5 
68 

79 
81* 

67 
70 

81 

85 

70 
88 

88 

91* 
67 
86 

70 
76 

60 

69 

70 
70 

68 
72 

60 

79 

76 
81* 

68 

73 
73 
61* 

18 21.0 
22.5 5.6 

^ 
) 

63 
7k 

52 
72 

39 
65 

51 
70 

1*5 
70 

81 
86 

68 

71 

82 

87 

72 

89 
91 
98 

68 
88 

71 
77 

61 

71 

70 
70 

69 
Tl* 

61 
80 

76 
86 

69 
76 

7»* 
66 

18 21*.0 

22.5 5.6 

2 

3 
63 
77 

51 
71» 

37 
67 

50 

71 

1*3 
72 

83 
87 

67 
71 

85 
82 

70 
81+ 

88 
98 

73 
89 

72 

79 
57 
73 

79 
68 

77 
76 

70 
81 

79 
87 

72 
76 

75 
67 

20 21.0 
22.8 5.7 

/. 



:ST(SHEET22| 1 

f_    38 39 40 41 42 43 44 45 46 47 48 

PUMP 

FLOW 
TOTAL ROLLER PRESS 

MANIFOLD 
PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H 

)     81 59 63  50 62 6l  53 70 6l  6U 18 
i  91 8U 7I1  66 Ik   Ik     76 75 81  7^ 

81 59 63  50 62 61 
91 8U 72  68 75 Ik 

82 60 63 
91 8U 72 

50 63 61 
68 Ik   75 

53 71 61  6U 18 
76 71 71  62 

53 71 61  65 17 
71 71 71  63 

>  82 60 6k     50 63 62  53 62 65  65 17 
5  91 8I4 72  66 7k   75  76 71 71  63 

76 5^ 58 k3   57 56  U7 65 57  59 17 
91 81 73 Sk   67 69  73 80 70  62 

J  76 5k   58 k3   58 56  U8 65 57  59 16 
5  91 82 73  65 68 70  75 8l 70  62 

5  8U 62 61»  57 61* 63 
5  93 Qk   76  67 68 71 

)  88 67 70  60 70 68 
} 9k   86 76  69 70 72 

2  91 68 71  61 70 69 
)  98 88 77  71 70 7^ 

55 72 63  67 18 
77 82 71  63 

60 76 68  73 18 
79 8U 73  61* 

61 76 69 Ik   18 
80 86 76  66 

0 88 73 72 57 79 77 
\k 98 89 79 73 68 76 

70 79 72  75 20 
81 87 76  67 

19.8 
22.5 

19.8 
22.5 

19.8 
22.5 

19.8 
22.5 

19.2 
22.2 

19.5 
22.2 

21.0 
22.5 

21.0 
22.5 

2U.0 
22.5 

5.5 

5.5 

5-5 

5.5 

5.k 

5.U 

5.5 

5.6 

5.6 

21.0 
22.8 5.7 

69 
65 

69 
6k 

69 
6k 

69 
6k 

73 
65 

Ik 
65 

69 
65 

68 
65 

79 
65 

70 
65 

U  39  35 
kk     38  35 

ko 
kk 

ko 
kk 

kl 
k3 

kB 
k3 

39 
38 

39 
38 

39 
38 

U6 
37 

35 
35 

35 
35 

kl     39  35 
kk     38  35 

k3     k2     37 
kk     38  35 

k3     kl     37 
1+3  38  35 

1*1  39  36 
1*3  38  35 

36 
35 

k2 
35 

k2     kO      36 
Ml  38  37 

22 19 

22 19 

18 22 

22 19 

22 20 

23 20 

21 19 

21 19 

2k    21 

22 19 



TIME TOTAL TOTAL TAIL 
DATE OF TEST INPUT H.P. 

DAY {    TIME H.P. 1   1 2 3     4     5      6 7     8     9 

12/7/72 15:30 105:26 2k00 250 DUMMY 98 111 86 115   90 106 98 106 108    12 
TEST 99 75 115 117 110 112 100 106 lOU    1] 

12/7 16:00 105:56 2h00 250 DUMMY 98 111 86 115 89   106 98 105 107    12 
■ 
1 TEST 98 71* llU 117 110 111 99 105 103   13 

12/7 16:30 106:26 2700 250 DUMMY 97 109 Bk Uh   88 108 97 10lt 106   12 
TEST 98 7U 111* 117 in ii2 100 106 lOU   1] 

1      12/7 17:00 106:56 2700 250 DUMMY 97 109 Qk 113   87 109 96 103 105    12 
TEST 98 7h 115 117 HI 112 100 106 105   1] 

Stop - Inspect Strainers      On Power 

12/7 18:10 107:26 1100 250 DUMMY 95 107 85 109   83   97 90   98 101   1] 
TEST 93 69 110 113 lOU 10k 9k   99   96   1C 

12/7 18:U0 107:56 1100 250 DUMMY 96 109 85 111   8U 100 91   99 102   12 
TEST 93 69 110 113 lOU 106 91* 100   96   1C 

12/7 19:10 108:26 HOC 250 DUMMY 96 109 85 111   8U 101 91   99 102   12 
TEST 93 68 109 113 lOU 106 95   99   96   1C 

1      12/7 19:^0 108:56 1950 250 DUMMY     l 95 109 83 113   86 105 9k 102 105    12 
TEST 9^ 69 111 115 106 108 95 101   99   1C 

12/7        1 20:10 109:26 1950 250 DUMMY 95 109 83 113   86 105 9k 102 105   12 
TEST        ! 93 68 110 113 106 107 91* 101   98   1C 

12/7 20:U0 109:56 1950 250 DUMMY 95 109 83 113   86 lOU 9l* 102 105    12 
TEST 93 68 110 llU 106 107 9k 101   99   1C 

12/7        j 21:10 110 :26 1950 250    | DUMMY 9^ 109 82 112   86 10U 9U 101 10k   12 
TEST 9k 69 111 111» 107 108 95 101 100   1C 

255 

£ 



TABLE ZQ. ROLLER GEAR TRANSMISSION TES1 

2 3  4  5  6 7  8  9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 2 

Lll 86 115 90 106 98 106 108 128 97 100 86 81+ 91 100 87 88 88 87 85 Qk 88 92 8 
75 115 117 110 112 100 106 10k 111 111 102 Ik 96 10k  103 92 90 91 89 89 90 92 92 9 

Lll 86 115 89 106 98 105 107 128 97 100 86 81» 90 100 86 85 88 86 85 8U 86 90 8 
7k Ilk  117 110 111 99 105 103 110 109 102 73 96 10l* 103 91 90 90 89 89 90 92 92 9 

.09 8U llU 88 108 97 IOU 106 126 95 99 85 83 89 98 8U 83 86 87 6k 85 86 89 f 
Ik Ilk  117 111 112 100 106 101+ 111 110 103 Ik 97 105 103 92 90 91 91 91 92 9k 9k 9 

.09 81* 113 87 109 96 103 105 125 9k   98 81t 82 88 97 83 80 86 86 83 Qk 86 88 P 
7!* 115 117 111 112 100 106 105 ill 110 103 Ik 97 105 103 92 91 92 91 91 92 9k 9k 5 
itop - Inspect Strainers  On Power at 17:40 

.07 85 109 83 97 90 98 101 118 91 93 79 78 82 93 78 75 79 73 77 70 76 80 7 
69 110 113 lOU 10k 9k   99   96 101* 103 95 67 91 95 96 85 83 82 75 75 77 78 79 f 

.09 85 ill 81+ 100 91 99 102 120 91 91* 80 79 33 96 78 75 79 71+ 77 71 76 80 7 
69 110 113 lOU 106 91+ 100 96 105 lOU 96 68 92 96 97 86 85 83 77 77 78 79 80 f 

09 85 ill 81+ 101 91 99 102 120 91 91+ 81 79 83 96 78 75 80 Ik 77 71 76 80 u7   ^^ J.J.J.      ut J.\JJ. yj.      yy   ±.\jc.      J.cu    yj.  y*      WJ.   {y \JO      yv ( <J       [J <JU  |t   | |   |j.  |u 

68 109 113 101* 106  95 99 96 105 101+ 96 68 91  96 97  86 85  82 77 77 78 80 80 

09 83 113 86 105 91+ 102 105 123 93 97 82 80 86 99 80 77 83 80 80 77 81 86 fi 
69 111 115 106 108 95 101 99 106 105 98 70 93 99 99 88 86 85 83 82 83 85 86 i 

OS 83 113 86 105 9k 102 105 121+ 9k 97 82 80 86 97 80 77 83 80 80 77 81 86 { 
68 110 113 106 107 9k 101 98 106 105 97 69 92 99 98 87 86 81+ 82 82 82 85 85 J 

09 83 113    86 101+ 9l+ 102 105 121+ 93 97 82 81 86 99 80 78 83 80 81 77 81 86      { 
68 110 111+ 106 107 9l+ 101    99 106 105 97 69 92 99 98 87 86 81+ 82 82 82 85 85      S 

09 82 112    86 10l+ 9l+ 101 101+ 123 93 96 82 80 86 96 80 77 83 79 79 77 81 85      i 
69 111 111+ 107 108 95 101 100 107 106 98 70 93 99 99 88 87 85 83 83 83 86 86      c 

i ) 

I 



TRANSMISSION TEST DATA;LABORATORY BACK-TO-BACK TEST (SHEET 23)   

TEMPERATURE |0C) 

19    20    21    22   23    24   25   26    27   28    29    30   31    32    3^    34   35   36   37    38   39    40    41    42   J 

88   87   85    6k   88     92     86   82   6k   62     63   51     37   50    U3     85   68   86   72     89   7^    7^     58   8l   7 
91   89   89   90   92     92    98   93   82   72     76   7^»     67   71   V      87   71   90   93     98   89    80     71   71   7 

88 
90 

86 
89 

85 
89 

81+ 
90 

86 
92 

90 
92 

85 
97 

82 
93 

82 
P2 

61 
71 

62 
75 

50 
73 

36 
66 

1+9 
70 

1+3 
71 

83 
87 

67 
71 

83 
90 

70 
92 

88 
97 

71 
89 

71 
71+ 

57 
71 

79 
69 

7 
7 

86 
91 

87 
91 

81+ 
91 

85 
92 

86 
9k 

89 81* 
98 

82 
91* 

79 
32 

59 
72 

61 
76 

^9 
1k 

35 
67 

1+7 
71 

1+2 
71 

80 
87 

61+ 
71 

81 
90 

69 
91 

86 
99 

69 
89 

70 
81 

55 
72 

76 
70 

7 
7 

86 
92 

86 
91 

83 
91 

84 
92 

86 
91+ 

88 
91+ 

83 
99 

81 
95 

76 
82 

59 
73 

58 
76 

kl 
1k 

31+ 
66 

U7 
71 

1+6 
72 

76 
88 

63 
71 

78 
91 

67 
91 

86 
99 

66 
90 

66 
80 

51+ 
73 

71 
70 

6 
7 

79 
82 

73 
75 

77 
75 

70 
77 

76 
78 

80 
79 

75 
88 

68 
79 

69 
76 

56 
66 

58 
68 

kl 
68 

31+ 
62 

1+5 
61+ 

1+0 
66 

71 
80 

59 
65 

71 
81+ 

63 
85 

80 
89 

60 
82 

61 
71+ 

53 
65 

65 
63 

6 
7 

79 
33 

1k 
77 

77 
77 

71 
78 

76 
79 

80 
80 

75 
89 

69 
80 

70 
77 

56 
66 

57 
69 

1+6 
68 

33 
62 

1+5 
65 

1+0 
66 

71 
82 

59 
66 

72 
85 

63 
88 

80 
90 

60 
81+ 

61 
77 

52 
66 

65 
61+ 

6 
7 

30 
32 

1k 
77 

77 
77 

71 
78 

76 
80 

80 
80 

75 
89 

69 
80 

70 
77 

56 
66 

57 
70 

1*5 
68 

32 
62 

1+1+ 
65 

1+0 
66 

71 
81 

59 
66 

71 
85 

62 
88 

80 
90 

59 
8U 

60 
77 

52 
66 

61+ 
65 

6 
7 

)3 
55 

80 
83 

80 
82 

77 
83 

81 
85 

86 
86 

80 
89 

75 
85 

70 
78 

57 
68 

58 
70 

1*5 
69 

32 
63 

1+5 
66 

1+0 
68 

71 
83 

60 
68 

72 
87 

62 
89 

83 
93 

60 
85 

61 
77 

51+ 
68 

65 
68 

6 
7 

13 80 
82 

80 
82 

77 
62 

81 
85 

86 
85 

80 
93 

7k 
86 

69 
79 

57 
68 

58 
70 

1+6 
69 

32 
63 

1+1+ 
66 

1+0 
68 

71 
81+ 

59 
68 

71 
87 

62 
89 

83 
93 

59 
85 

60 
77 

51+ 
68 

61+ 
68 

6 
7 

3 
k 

80 
82 

81 
82 

77 
82 

81 
85 

86 
85 

80 
93 

7»» 
86 

67 
79 

57 
68 

58 
71 

1+6 
69 

32 
63 

i+U 
66 

1+0 
68 

71 
81+ 

59 
68 

71 
87 

61 
89 

83 
93 

59 
86 

60 
77 

51+ 
68 

61+ 
67 

6 
7 

3 
5 

79 
83 

79 
83 

77 
83 

81 
86 

85 
86 

80 
93 

1k 
86 

61» 
79 

56 
68 

57 
70 

1*5 
68 

32 
63 

1+1+ 
66 

1+0 
68 

70 
81+ 

59 
68 

70 
87 

61 
89 

82 
93 

58 
86 

59 
77 

53 
68 

63 
68 

6 
7 

1/ 



TEST (SHEET 23) 
|               PUMP MANIFOLD 

PRESS 

DUMMY 
INPUT 
PRESS FLOW 

37 38 39 40 41 42 43 44 45 46 47 48 TOTAL ROLLER PRESS MAIN L/H R/H L/H   R/H 

72 
93 

89 
98 

7»* 
89 

7^ 
80 

58 
71 

81 
71 

78 
77 

71 
81 

81 
87 

Ik 
76 

76 
68 

19 21.0 
22.8 5.6 

70 
65 

1»1 
1»1» 

1»0 
38 

36 
35 

22     19 

70 
92 

88 
97 

71 
89 

71 
Ik 

57 
71 

79 
69 

77 
76 

69 
81 

79 
87 

72 
76 

73 
67 

18 21.0 
22.5 5.6 

70 
65 

111 
kk 

ko 
38 

36 
35 

22      20 

69 
91 

86 
99 

69 
89 

70 
8l 

55 
72 

76 
70 

Ik 
77 

66 
81 

78 
87 

70 
76 

71 
68 

18 21.0 
22.5 5.6 

71 
65 

1»2 
1»3 

ko 
38 

37 
35 

22      19 

67 
91 

86 
99 

66 
90 

66 
80 

51» 
73 

71 
70 

69 
77 

62 
82 

77 
88 

67 
76 

68 
67 

17 21.0 
22.5 5.6 

71 
65 

1»2 
1»3 

1»1 
38 

37 
35 

22      20 

63 
85 

80 
89 

60 
82 

61 53 
65 

65 
63 

63 
70 

55 
68 

70 
81 

61 
69 

61 
63 

17 22.8 
22.5 5.5 

82 
65 

U9 
kk 

1»8 
38 

1»3 
36 

25      22 

63 
88 

80 
90 

60 
81» 

61 
77 

52 
66 

65 
61* 

61+ 
73 

55 
76 

71 
82 

62 
70 

62 
63 

16 20.1* 
22.5 5.5 

72 
65 

1»2 
1»1» 

Ul 
38 

37 
36 

23      20 

62 
88 

80 
90 

59 
81* 

60 
77 

5:J 

et 
$1» 
65 

62 
73 

55 
76 

70 
81 

6l 
69 

61 
62 

15 20.1» 
22.2 5.5 

72 
65 

1»2 
kk 

1»1 
38 

37 
36 

23      20 

52 
59 

83 
93 

60 
85 

61 
77 

5h 
68 

65 
68 

63 
72 

55 
77 

71 
82 

62 
70 

61 
63 

15 20.1» 
22.2 5.5 

72 
65 

1»2 
kk 

1»1 
38 

38 
36 

23      20 

S2 
39 

83 
93 

59 
85 

60 
77 

5h 
68 

61» 
68 

62 
Ik 

51* 
78 

71 
Qk 

61 
71 

61 
6k 

11» 21.0 
22.5 5.6 

72 
65 

1»2 
kk 

in 
38 

37 
36 

23      20 

Si 
39 

83 
93 

59 
86 

60 
77 

51» 
68 

61» 
67 

62 
73 

53 
78 

71 
83 

61 
70 

59 
63 

15 21.0 
22.5 5.6 

72 
65 

1»3 
kk 

k2 
38 

37 
36 

23      20 

51 
39 

82 
93 

58 
86 

59 
77 

53 
68 

63 
68 

62 
73 

52 
77 

70 
8U 

60 
71 

58 
63 

lit 21.0 
22.5 5.6 

73 
65 

1»3 
1»1» 

k2 
38 

38 
36 

23      20 



DATE 
TIME 

OF 
DAY 

TOTAL 
TEST 
TIME 

TOTAL 
INPUT 

H.P. 

TAIL 
H.P. 

1 2      3     4      5 6 7 8 9     1C 

12/7/72 21:1*0 110:56 1950 250 DUMMY 
TEST 

95 
93 

109   82 112   86 
68 110 111* 106 

105 
107 

91» 
93 

101 
100 

101* 12: 
98 10( 

12/7 22:10 111:26 1950 250 DUMMY 

TEST 
95 
9»» 

109   82 112   86 
68 111 111* 106 

106 
108 

91* 
95 

101 
102 

101* 12: 
99 10' 

12/7 22:lt0 111:56 1950 250 DUMMY 
TEST 

9k 
9k 

109   82 112   86 
69 111 115 107 

105 
108 

9h 
95 

101 
101 

101* 12: 
99 101 

12/7 23:10 112:26 1950 250 DUMMY 
TEST 

9k 
93 

109   83 113   86 
69 ill 115 107 

106 
108 

95 
95 

102 
102 

101* 12: 
100 101 

12/7 23:h0 112:56 1950 250 DUMMY 
TEST 

9k 
9k 

109   82 112   86 
69 111 115 107 

106 
108 

91* 
95 

101 
101 

101* 122 
100 107 

12/8 00:10 113:26 1950 250 DUMMY 
TEST 

9k 
93 

109   82 112   86 
69 111 ill* 106 

106 
108 

95 
9k 

102 
101 

101* 123 
99 107 

12/8 00 ^O 113:56 21*00 250 DUMMY 
TEST 

9*» 
93 

108   82 112   86 
69 111 111* 106 

107 
108 

95 
95 

101 
102 

101* 123 
100 107 

12/8 01:10 11^:26 2li00 250 DUMMY 
TEST 

91* 
9k 

108   81 112   85 
69 112 115 108 

106 
110 

91* 
96 

101 
103 

103 123 
101 109 

12/8 01:U0 llli:56 2400 250 DUMMY 
TEST 

93 
9^ 

107   82 111   85 
69 112 115 108 

106 
109 

9* 
96 

100 
103 

103 122 
101 108 

12/8 01:55 115:11 21*00 250 DUMMY 
TEST 

93 
9k 

107   82 111   85 
69 112 115 108 

106 
109 

91* 
96 

100 
103 

103 122 
101 108 

Stop end of shift 

12/8 05:30 115:11 21*00 250 DUMMY 
TEST 

9U 
96 

108   82 112   86 
72 ill 115 107 

106 
107 

93 
96 

100 
102 

103 123 
100 107 

^ 

257 
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TABLE Ig. ROLLER GEAR TRANSMISSION TEST DATA;LAB0RATORY l> 

TEMPERATURE (0C) 

9  10 11 12 13 U 15 16 17 18 19 20 21 22 23 24   25   26 27 28 29 30 31 32 

lOU 123 93 96 82 80 86 97 79  77 83  80 80 77 81  85 80 7^ Sk     56 57  ^5 31 hk 
98 106 105 97 68 92 98 98 87  85 Qk     81 81 82 85  85 93 86 79  68 70  69 63 66 

IOU 123 93 96 82 80 86 97 79  77 83  80 80 77 81  85 79 Ik   6k     56 57  ^5 31 M 
99 107 106 98 70 95 100 99 88  87 85  83 83 83 86  86 93 86 79  68 70  69 63 66 

IOU 123 93 96 82 80 86 97 79  78 83  80 80 77 81  86 80 7^ 6^  56 57 kk   31 W 
99 107 106 98 70 93 100 99 88  87 85  83 83 83 86  86 93 86 78  68 70  68 63 66 

IOU 123 93 97 82 80 86 97 79  78 83  80 80 77 81  86 80 fk   6k     56 57  ^5 31 kl 
100 107 106 98 70 93 100 99 88  87 85  83 83 83 86  86 93 85 79  68 70  69 63 66 

IOU 123 93 96 82 80 86 98 80  78 82  80 80 77 81  86 80 Ik   6k-     56 57  ^5 32 W 
100 107 106 98 70 93 100 99 88  87 85  83 83 83 86  86 93 86 79  68 70  68 63 6( 

10k  123 93 96 82 80 86 97 79 
99 107 106 98 69 93 99 99 88 

IOU 123 93 96 82 80 86 97 79 
100 107 106 98 69 93 101 99 88 

103 123 92 96 82 80 85 97 78 
101 109 108 100 71 9k 102 100 89 

103 122 92 95 81 79 85 97 77 
101 108 107 99 70 9^ 102 100 89 

103 122 92 95 81 79 85 97 77 
101 108 107 99 70 9k 102 100 89 

103 123 92 96 80 80 86 95 77 
100 107 106 99 69 93 100 100 87 

78 
86 

82 
85 

80 
82 

81 
82 

77 
82 

81 
86 

85 
86 

80 
93 

Ik 
86 

6k 
79 

55 
68 

57 
70 

U5 
68 

31 
63 6! 

77 
87 

83 
86 

82 
85 

81 
85 

80 
86 

83 
88 

86 
88 

81 
9k 

78 
90 

63 
79 

56 
68 

56 
71 

kk 
69 

31 
63 

ki 
6( 

76 
88 

82 
87 

81 
86 

80 
86 

79 
87 

82 
89 

85 
90 

80 
95 

76 
90 

63 
79 

55 
68 

56 
71 

kk 
69 

31 
63 

k: 
6( 

76 
88 

82 
87 

81 
86 

80 
86 

79 
87 

82 
89 

85 
90 

79 
95 

75 
90 

63 
79 

55 
68 

56 
71 

kk 
69 

30 
63 

k: 
6( 

76 
88 

82 
87 

81 
86 

80 
86 

79 
87 

82 
89 

85 
90 

79 
95 

75 
90 

63 
79 

55 
68 

56 
71 

kk 
69 

30 
63 

k 
6( 

76 
86 

82 
86 

82 
85 

80 
85 

79 
85 

82 
87 

86 
89 

81 
9k 

78 
89 

65 
77 

57 
67 

59 
70 

kl 
69 

33 
62 

k 
6 

% 

i/ 
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1 
TIME TOTAL TOTAL TAIL 

DATE OF TEST INPUT H.P. 

DAY TIME H.P. 1 2 3  4  5 6 7 8  9  1 

12/8/72 06:15 115:56 2U00 250 DUMMY 
TEST 

9k 
93 

109 
70 

82 112 66 
112 115 108 

107 
109 

93 
95 

100 103 121 
102 100 101 

12/8 06:1*5 116:26 2700 250 DUMMY 
TEST 

9k 
95 

108 
71 

82 112 86 
112 116 109 

108 
110 

9^ 
95 

101 103 12: 
103 102 10< 

12/8 07:15 116:56 2700 250 DUMMY 
TEST 

93 
95 

109 
72 

82 112 86 
115 117 111 

109 
112 

9k 
99 

101 10k  121 
106 105 11] 

12/8 08:50 117:26 1100 250 DUMMY 
TEST 

96 
92 

112 
71 

86 113 88 
110 llU 105 

109 
106 

9k 
95 

103 105 12: 
100 97 10; 

12/8 09:20 117:56 1100 250 DUMMY 
TEST 

96 
92 

110 
71 

87 113 87 
110 113 IOU 

109 
105 

9k 
96 

102 105 12: 
99 96 1C 

12/8 09:50 118:26 1100 250 DUMMY 
TEST 

97 
92 

111 
71 

86 llU 87 
109 113 IOU 

109 
105 

9k 
96 

102 105 12: 
99 96 105 

12/8 10:20 118:56 1950 250 DUMMY 
TEST 

97 
93 

111 
72 

86 116 90 
111 115 107 

112 
109 

98 
95 

105 108 121 
102 100 101 

12/8 10:50 119:26 195c 250 DUMMY 
TEST 

98 
93 

112 
72 

87 116 90 
111 115 107 

113 
109 

98 
95 

106 108 126 
102 100 106 

12/8 11:20 119:56 1950 250 DUMMY 
TEST 

98 
95 

113 
73 

87 ll6 91 
112 116 107 

113 
109 

99 
95 

107 109 126 
102 101 106 

12/8 11:50 120:26 1950 250 DUMMY 
TEST 

98 
91+ 

113 
72 

87 116 91 
112 116 108 

113 
109 

99 
95 

106 109 126 
103 101 106 

12/8 12:20 120:56 1950 250 DUMMY 
TEST 

98 
9k 

113 
72 

87 116 91 
112 116 108 

113 
109 

99 
95 

106 109 126 
103 101 106 

259 
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TABLE HI. ROLLER GEAR TRANSMISSION TEST DATA;IAB 

TEMPERATURE (0C) 

8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 

36 107 93 100 103 12U  92 96  8l 80 86 95  78 76  82 81 81 80  82 
38 109 95 102 100 107 107 99  70 95 101 100  88 87  87 85 86 85  88 

86 80 77  6U 57 
89 9b   89  79 68 

86 108 9k   101 103 123  92 96  81 80 86 96  78 77  82 82 81 81  83 
09 110 95 103 102 109 105 100  72 95 102 100  89 88  88 88 88 89 91 

87 81 80  63 56 
91 96 91  79 69 

86 109 9h   101 lOU 12U  92 96  82 80 87 96  78 77  83 8U 82 82 6k 
11 112 99 106 105 111 110 102  7»* 97 105 103  92 90  90 90 90 91  93 

88 81 81  6U 56 
93 99 9^  82 Ti 

88 109 9^ 103 105 123  9'+ 97 
05 106 95 100 97 105 105 96 

83 82 87 97  82 79 
69 92 96 97  86 8U 

83 77 80 7^  80 
85 77 77 79  80 

83 80 72  73 60 
80 90 80  77 68 

87 109 9^ 102 105 123  9^ 97  82 81 87 97  82 79 
Ok   105 96  99 96 lOU 103 95  69 91 96 97  85 8U 

83 78 81 75  81 
Bk   77 77 78  80 

85 80 73  73 59 
80 90 80  77 68 

87 109 9^ 102 105 123  9^ 97 
.OU 105 96  99 96 105 IQk   95 

82 81 87 97  82 79 
69 91 96 97  85 83 

83 77 81 75 
83 77 77 78 

81  8U 80 73 
80  80 89 80 

90 112 98 105 108 127  97 100 
.07 109 95 102 100 107 107 99 

86 83 91 100  81+ 82 
70 93 100 100  87 86 

88 88 85 82 
87 82 82 83 

85 90 85 80 
86 8U 93 86 

90 113 98 106 108 128  98 101 
.07 109 95 102 100 108 106 99 

86 83 91 100  85 85 
70 9U 100 100  88 86 

88 85 85 82 
87 83 83 8U 

86  90 85 80 
86  85 92 87 

91 113 99 107 109 128  98 101 
L07 109 95 102 101 108 107 99 

87 8U 92 101  86 83 
71 95 100 100  89 87 

88 85 86 83 
88 83 81» 8U 

86 91 66 81 
87 85 93 87 

91 113 99 106 109 128  98 101 
L08 109 95 103 101 108 107 99 

86 8U 91 101  86 83 
71 95 101 100  88 87 

88 85 86 83 
87 83 81* 8lt 

86 91 86 81 
87 85 93 88 

91 113 99 106 109 128  98 101 
L08 109 95 103 101 108 107 99 

86 8U 91 101  86 83 
71 95 101 100  88 87 

88 86 86 83 
87 83 81* Bk 

86 91 86 81 
87 85 93 87 

ft 



IT DATA:LABORATORY BACK-TO-BACK TEST (SHEET 25) 

IATURE CO 

25   26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 

BO   77 
?li   89 

6h 
79 

57 
68 

57 
70 

1*5 
69 

32 
62 

kk 
65 

1*0 
67 

70 
83 

58 
68 

70 
85 

61 
88 

83 
91* 

58 
85 

58 
77 

52 
67 

63 
66 

60 
73 

51 
78 

69 
83 

60 
71 

58 
63 

15 

Bl   80 
96   91 

63 
79 

56 
69 

56 
72 

fc5 
70 

32 
6k 67 

39 
68 

70 
81* 

58 
69 

69 
87 

60 
89 

83 
95 

57 
87 

58 
78 

52 
69 

62 
67 

60 
71* 

51 
79 

69 
81* 

59 
72 

58 
6k 

11* 

Bl   81 
?9   9k 

6h 
82 

56 
71 

57 
75 

U5 
73 

32 
67 

1*1+ 
69 

140 
71 

70 
87 

58 
71 

70 
81* 

60 
81* 

83 
99 

57 
81* 

57 
79 

51* 
73 

63 
69 

61 
76 

52 
82 

70 
82 

60 
71* 

58 
66 

15 

30   72 
90   80 

73 
77 

60 
68 

61 
70 

1*8 
69 

35 
62 

kl 
65 

k2 
68 

75 
81 

62 
66 

75 
81* 

63 
86 

83 
90 

62 
83 

63 
71* 

58 
66 

68 
61* 

66 
70 

57 
75 

71* 
81 

63 
75 

63 
62 

16 

30   73 
90    80 

73 
77 

59 
68 

61 
70 

kB 
69 

3k 
62 

kl 
65 

1*2 
68 

71+ 
81 

62 
66 

71* 
81* 

63 
87 

83 
90 

62 
83 

63 
76 

57 
66 

67 
66 

65 
71 

57 
76 

71* 
81 

61* 
69 

63 
62 

16 

30   73 
39   80 

72 
77 

59 
68 

61 
70 

U8 
69 

3k 
62 

kl 
66 

k2 
67 

71* 
81 

6? 
66 

71* 
81* 

63 
86 

83 
90 

61 
82 

63 
71* 

57 
66 

67 
70 

61* 
70 

56 
76 

73 
81 

63 
69 

63 
62 

15 

35    80 
93    86 

72 
79 

61 
69 

63 
72 

h9 
70 

35 
63 

U8 
67 

1*2 
69 

76 
82 

61* 
68 

76 
85 

61* 
87 

87 
93 

62 
81* 

65 
77 

60 
68 

68 
67 

66 
73 

58 
78 

76 
82 

61* 
76 

63 
63 

16 

35   80 
92   87 

71 
79 

61 
69 

62 
72 

h9 
70 

35 
6k 

kQ 
67 

1*3 
69 

76 
83 

61* 
68 

76 
85 

63 
87 

88 
93 

62 
85 

65 
77 

61 
68 

68 
68 

66 
72 

57 
78 

76 
83 

65 
71 

63 
63 

16 

36   61 
)3   87 gg % 

63 
73 

50 
72 

35 
65 

1+9 
68 

1*3 
70 

76 
81* 

63 
68 

76 
86 

61* 
88 

88 
91* 

63 
85 

61* 
77 

61 
69 

68 
68 

66 
71* 

58 
79 

77 
81* 

65 
71 

63 
6k 

17 

J6   81 
)3   88 

70 
80 

61 
71 

63 
73 

50 
71 

35 
66 

k9 
67 

1*3 
69 

76 
81* 

61* 
68 

76 
86 

61* 
89 

88 
91* 

63 
85 

61* 
77 

61 
69 

69 
68 

67 
71* 

57 
79 

76 
81* 

65 
71 

63 
66 

16 

36   81 
)3    87 

70 
80 

62 
70 

63 
73 

51 
72 

36 
65 

1*8 
68 

1*3 
70 

76 
81* 

63 
68 

76 
86 

63 
88 

86 
91* 

63 
86 

65 
77 

61 
69 

68 
68 

66 
71* 

57 
79 

76 
81* 

65 
78 

63 
65 

17 

u 



ST (SHEET 25) 

40 41 42 43 44 45 46 47 48 

|      PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H R/H 38 39 

FLOW 

TOTAL ROLLER PRESS 

63 58 
9»* 85 

58 
77 

52 
67 

63 
66 

60 
73 

51 
78 

69 
83 

60 
71 

58 
63 

15 20.»♦ 
22.5 5.5 

70 
65 

1*2 
kk 

kO    36 
38 35 

23 20 

83 57 
95 87 

58 
78 

52 
69 

62 
67 

60 
7^ 

51 
79 

69 
81* 

59 
72 

58 
6U 

Ik 20.!♦ 
22.5 5.6 

71 
65 

k2 
kk 

kO   37 
38 35 

23 20 

83 57 
99 81* 

57 
79 

5»+ 
73 

63 
69 

61 
76 

52 
82 

70 
82 

60 
Ik 

58 
66 

15 20.7 
22.8 5.7 

71 
65 

k2 
U3 

kO   37 
38 35 

23 20 

83 62 
90 83 

63 
7* 

58 
66 

68 
61« 

66 
70 

57 
75 

Ik 
81 

63 
75 

63 
62 

16 21.3 
22.5 5.5 

71 
65 

1*2 
kk 

kl   37 
38 35 

22 20 

83 62 
90 83 

63 
76 

57 
66 

67 
66 

65 
71 

57 
76 

Ik 
81 

6k 
69 

63 
62 

16 21.u 
22.5 5.5 

70 
65 

k2 
kk 

Ul 37 
38 35 

22 20 

83 61 
90 82 

63 
Ik 

57 
66 

67 
70 

6k 
70 

56 
76 

73 
81 

63 
69 

63 
62 

15 21.0 
22.5 5.5 

70 
65 

k2 
kk 

1*0 37 
38 35 

22 20 

87 62 
93 8k 

65 
77 

60 
68 

68 
67 

66 
73 

58 
78 

76 
82 

6k 
76 

63 
63 

16 21.3 
22.5 5.6 

70 
65 

k2 
kk 

1*0 37 
38 35 

21 19 

88 62 
93 85 

65 
77 

61 
68 

68 
68 

66 
72 

57 
78 

76 
83 

65 
71 

63 
63 

16 21.3 
22.5 5.6 

70 
65 

k2 
kk 

1*0 37 
38 35 

21 19 

88 63 
9^ 85 

6k 
77 

61 
69 

68 
68 

66 
Ik 

58 
79 

77 
81» 

65 
71 

63 
6k 

17 21.6 
22.8 5.6 

70 
65 

k2 
kk 

1*0 37 
38 35 

21 19 

88 63 
9»» 85 

6k 
77 

61 
69 

69 
68 

67 
Ik 

57 
79 

76 
Qk 

65 
71 

63 
66 

16 21.6 
22.8 5.6 

70 
65 

k2 
kk 

1*0 37 
38 35 

21 19 

86 63 
9»» 86 

65 
77 

6l 
69 

68 
68 

66 
71* 

57 
79 

76 
81» 

65 
78 

63 
65 

17 21.6 
22.5 5.6 

70 
65 

k2 
kk 

1*0 37 
38 35 

21 19 



TIME TOTAL TOTAL TAIL 

DATE OF TEST INPUT H.P. 

DAY TIME H.P. 12     3     4 5     6 7     6     9    10 

12/8 /72 12:50 121:26 1950 250 DUMMY 
TEST 

97 112   87   116 
95   73 112 115 

91   113 
107 109 

98 106 109   128 
95 103 101   108 

12/8 13:20 121:56 1950 250 DUMMY 
TEST 

;8 112   87 117 
95   73 113 116 

91 113 
103 110 

99 107   99   128 
96 103 102   109 

12/8 13:50 122:26 1950 250 DUMMY 
TEST 

100 113   87 117 
95   7h 113 116 

92 llU 
109 HI 

100 107 110  129 
97 101* 102   110 

12/8 li+:20 122:56 1950 250 DUMMY 
TEST 

99 113   88 117 
96   Jk 113 117 

91 113 
109 111 

99 106 109   128 
97 105 102   110 

12/8 lU:50 123:26 1950 250 DUMMY 
TEST 

99 113   89 117 
96   75 112 117 

91 113 
109 no 

99 106 109   128 
97 105 103   110 

12/8 15:20 123:56 21*00 250 DUMMY 
TEST 

98 112   89 117 
96   75 115 118 

92 115 
111 113 

100 108 110   130 
100 107 105    112 

12/8 15:50 12k: 26 2U00 250 DUMMY 
TEST 

96 109   86 113 
97 75 115 117 

88 109 
111 113 

96 103 105    125 
99 107 105   112 

12/8 16:20 12U:56 2l»00 250 DUMMY 
TEST 

91* 107   85 111 
97   75 115 118 

86 107 
111 113 

93 100 103    123 
99 106 105   111 

12/8 16:50 125:26 21*00 250 DUMMY 
TEST 

96 108   85 112 
98   75 Ilk 117 

86 107 
111 112 

9k 101 10l*   123 
99 106 105   112 

12/8 17:20 125:56 21*00 250 DUMMY 
TEST 

96 108   85 112 
97 75 Ult 117 

86 108 
111 112 

9^ 101 10l*   123 
99 106 105   112 

12/8 17:50 126:26 2700 250 DUMMY 
TEST 

97 108   85 113 
98 76 116 118 

87 109 
112 113 

95 102 10l*   12l* 
100 107 106   112 

^ 
261 

i; 



TABLE XU. ROLLER GEAR TRANSMISSION TEST DATA:LABORATORYBACI 

TEMPERATURE (0C) 

9  10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 23 *&   27 28 g 3Q 31 32 3- 

)9 128  98 101 88 8U  92 101  85 83 89 85  86 83 87  91 86  81 70 62 63 51 36 W 
)1 108 106 100 71 95 101 100  89 87 88 8U 8k   85 87  86 93  88 80 70 73 72 66 68 

)9   128  98 101 85 8U  92 101  86 81» 88 86  86 81* 87  92 86  81 71 62 63 51 36 M 
)2 109 107 100 72 95 102 100  90 88 89 85  85 85 88  87 9k     89 81 71 Ik 73 66 69 

L0 129  99 102 85 85  92 102  86 85 89 Gb  86 8U 87 
J2 110 109 101 73 95 102 101  91 88 90 86  86 85 88 

92 87  81 71 62 63 51 37 50 
87 9k     89 81 72 75 73 67 70 

D9 128  98 101 87 8U  91 101  85 83 89 85  85 83 86 
D2 110 109 100 73 96 102 101  90 88 90 85  85 86 88 

90 85  81 70 61 63  51 37 k9 
87 9k     89 81 72 75 73 66 70 

D9 128  98 101 87 8U  91 101  85 83 88 85  85 83 86 
33 110 110 101 73 96 102 102  91 89 90 86  86 86 89 

91 86  81 70 62 63  51 37 1*9 
87 9k     89 82 72 76 Ik   67 70 

10 130 100 102 86 85  92 101 
D5 112 111 103 75 98  105103 

86 8U 90 88 
92 91 91 90 

86 87 90  95 88  86 72 62 63 
90 90 93  93 98 9k   82 73 77 

51   37   50 
Ik   68  70 

05   125     95   98   8I4    82     87   97 
05   112   111 103   75    98   106 IOU 

80 79 86 8U 
93 92 93 91 

8U 82 8U  89 83  8l 66 59 6o 

91 91 9'*  91* 99 9k   8U 71* 77 
l»9 1*6 1*8 
75 68 71 

03 123  92 95 81 80  85 95  78 76 82 81  81 79 81 
05 111 110 103 75 98 105 103  92 91 92 90 90 91  93 

85 80  78 61+ 57 58 1*7 35 1»6 
93 99  91* 83 71* 77  71* 67 71 

0U 123  92 95 82 81  85 95  78 76 82 82  81 79 83 
05 112 111 102 Ik    98 105 103  92 91 92 90  90 91 93 

86 80  77 63 57 57  1*6 3l* 1*5 
92 99  91* 81» lk   77 75 68 70 

0U 123  92 96 82 81  86 96  78 77 83 83  8l 8l 83 
05 112 111 103 Ik    98 106 103  92 91 92 90  90 91 93 

86 80  78 63 57 57 
93 99  91+ 81* 71* 77 

•♦7   35   1*6 
75   68  71 

Ql*   12»»     93   96   83    81     87   96     79   77   83   85     83   83    85    88   82 
06   112   111 IOU   75    99   107 10k     93   92   9l+   92     92   93    95    95 100 

81   61+   57   58 
96   81+   71+   78 

"»T   35   1+6 
76   69  71 
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(SHEET 26) 

40 41 42 43 44 45 46 47 48 

|               PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H e 39 
FLOW 

TOTAL ROLLER PRESS 

38   63 
)1*   85 

65 
77 

61 
69 

68 
68 

66 
7h 

56 
79 

76 
81* 

65 
71 

63 
65 

17 21.6 
22.8 5.6 

70 
65 

1*2 
1*1* 

1*0   37 
38   35 

21     19 

58   63 
»5   87 

61* 
78 

6? 
70 

69 
69 

67 
71» 

57 
80 

76 
81* 

65 
73 

63 
66 

17 21.6 
22.8 5.6 

70 
65 

1*2 
kk 

1*0   37 
38   35 

21     19 

9    63 
5   87 

66 
79 

62 
71 

69 
70 

67 
75 

57 
81 

77 
85 

66 
Ik 

61* 
66 

18 21.6 
22.8 5.6 

69 
65 

1*2 
1*1* 

1*0   37 
38   35 

21     19 

7   63 
5   88 

66 
79 

60 
70 

68 
70 

67 
76 

56 
81 

75 
85 

61* 
71* 

63 
67 

18 21.3 
22.8 5.6 

69 
65 

1*2 
1*1* 

1*0   37 
38   35 

21     19 

7   63 
5   89 

65 
79 

60 
66 

68 
70 

66 
76 

56 
81 

76 
86 

65 
80 

63 
67 

18 21.3 
22.8 5.6 

69 
65 

1*2 
1*1* 

1*0   37 
38   35 

21     19 

)   63 
3   90 

66 
79 

63 
72 

69 
71 

67 
76 

58 
82 

77 
87 

66 
76 

61* 
67 

18 2k.O 
22.8 5.7 

T8 
65 

1*8 
1*3 

1*6   1*2 
38   35 

21*      21 

i   60 
»   90 

61* 
81 

56 
73 

66 
71 

61* 
78 

51* 
82 

72 
88 

62 
76 

61 
68 

19 23.1 
22.8 5.7 

79 
65 

1*8 
1*3 

47   1*2 
38   35 

25      22 

l   58 
90 

62 
80 

5i* 
73 

6k 
70 

62 
77 

53 
82 

70 
88 

61 
76 

59 
68 

18 22.8 
22.8 5.7 

80 
65 

1*8 
1*3 

1*7   U2 
38   35 

25      22 

58 
89 

6l 
79 

52 
73 

63 
71 

61 
77 

52 
82 

69 
88 

60 
76 

59 
68 

18 20.7 
22.8 5.7 

71 
65 

1*2 
1*3 

1*1   37 
38   35 

22      20 

58 
90 

62 
80 

52 
73 

63 
7? 

62 
77 

52 
82 

70 
88 

60 
76 

59 
68 

18 20.1* 
22.8 5.7 

71 
65 

1*2 
1*3 

1*1   37 
38   35 

22      20 

59 
90 

62 
82 

52 
7k 

63 
71 

61 
79 

53 
83 

70 
89 

6l 
76 

60 
69 

18 20.1* 
22.8 5.7 

71 
65 

1*2 
1*3 

1*0   37 
38   35 

22      20 



TIME TOTAL TOTAL TAIL 
DATE OF TEST INPUT H.P. 

DAY TIME H.P. 1  2 3  4 5  6 7  8 9 _1 

12/8/72 18:20 126:56 2700 250 DUMMY 
TEST 

96 108 
98 76 

85 113 
116 118 

87 109 
112 llU 

95 102 
100 107 

10k 
106 i: 

Stop - Inspect Strainers On Power 

12/8 19:20 127:26 1100 250 DUMMY 
TEST 

99 110 
93 72 

91 112 
108 112 

89 108 
102 103 

9k  102 
90 98 

105 
9k 

li 
1C 

12/8 19:50 127:56 1100 250 DUMMY 
TEST 

97 110 
9h   7k 

89 113 
111 llU 

87 108 
106 107 

93 101 
103 101 

10k 
98 

12 
1C 

12/8 20:20 128:26 1100 250 DUMMY 
TEST 

97 110 
9k   Jk 

89 113 
111 Ilk 

87 108 
106 107 

93 101 
103 101 

10k 
98 

12 
10 

12/8 20:50 128:56 1950 250 DUMMY 
TEST 

99 112 
98 76 

89 116 
113 117 

91 112 
110 111 

99 105 
98 105 

109 
103 

12 
11 

12/8 21:20 129:26 1950 250 DUMMY 
TEST 

99 113 
98 76 

90 116 
111» 117 

91 112 
110 112 

99 106 
99 106 

109 
10U 

12' 
li; 

12/8 21:50 129:56 1950 250 DUMMY 
TEST 

98 110 
L00 78 

89 113 
115 118 

89 109 95 102 
112 113 101 107 

105 
105 

12: 
li! 

12/8 22:20 130:26 1950 250 DUMMY 
TEST 

98 108 
98 77 

88 112 
112 116 

87 107 
108 109 

93 100 
97 103 

103 
101 

12] 
10{ 

12/8 22:50 130:56 1950 250 DUMMY 
TEST 

97 107 
98 77 

88 111 
112 116 

87 106 
108 109 

93 100 
96 103 

102 
101 

12C 
10s 

12/8 23:20 131:26 1950 250 DUMMY 
TEST 

97 107 
96 76 

87 110 
112 115 

86 106 
107 108 

93 99 
96 103 

102 
101 

12C 
ioe 

12/8 23:50 131:56 1950 250 DUMMY 
TEST 

97 107 
96 76 

87 110 
111 115 

86 105 
107 108 

92 99 
96 102 

102 
100 

120 
108 

^ 
263 

'/ 



TABLE XS. ROLLER GEAR TRANSMISSION TEST DATA:LABORATORY bA 

TEMPERATURE (0C) 

9 10     11    12 13 14    15    16 17 18 19 2G 1   21 22 23 24 25 26 27 28 29 30 •   31 32 

)6 
121*   03   96 
112 111 101* 

82 
75 

82   87   96 
99 107 101* 

79 
93 

77 
92 

83 
91* 

85 
93 

82 
93 

83 
93 

85 
96 

89   82 
96 101 

81 
96 

63 
85 

57 
75 

1*7 
78 

1*7 
76 

35 
69 

1*6 
72 

Power  at l8:50 

»5 123    95    98 
103 102   9k 

86 
66 

81*   86   97 
90   9k   95 

80 
81* 

79 
83 

85 
81 

80 
71* 

82 
71* 

76 
75 

82 
76 

86 
78 

81 
87 

71* 
78 

67 
Ik 

60 
66 

62 
68 

51 
68 

38 
62 

50 
63 

k 
8 

121    93   96 
105 103   96 

82 
69 

81   85   96 
91   95   98 

80 
88 

78 
87 

81 
85 

76 
79 

79 
99 

73 
80 

79 
80 

82 
82 

78 
88 

70 
81 

67 
78 

60 
70 

60 
72 

1*9 
71 

37 
66 

1*9 
68 

k 
8 

121    93   96 
106 105   97 

82 
70 

81   85   96 
93   97   98 

80 
88 

78 
87 

81 
85 

76 
79 

79 
79 

73 
80 

79 
81 

82 
83 

78 
91 

70 
82 

67 
79 

60 
70 

60 
72 

1*9 
71 

37 
66 

1*9 
68 

127    97 100 
110 ,109 101 

87 
71* 

85   90 100 
97 102 102 

81* 
92 

82 
90 

87 
90 

81* 
86 

85 
86 

80 
86 

86 
89 

89 
89 

85 
96 

79 
90 

70 
82 

62 
73 

63 
77 

52 
75 

39 
68 

51 
71 

127    97 100 
111 110 102 

87 
75 

85   91 100 
97 103 103 

85 
92 

83 
91 

87 
91 

81* 
87 

85 
87 

80 
87 

86 
90 

90 
90 

85 
96 

79 
91 

70 
83 

63 
Ik 

61* 
76 

53 
76 

39 
68 

51 
76 

123    91*   97 
113 112 101» 

85 
76 

8i*   87   97 
99 10l* 101* 

80 
91* 

89 
92 

85 
92 

80 
88 

82 
88 

76 
89 

83 
92 

86 
92 

61 
96 

75 
91 

66 
85 

60 
76 

61 
79 

51 
77 

1*0 
71 

51 
71* 

121    91    95 
108 107 100 

82 
72 

82   85   95 
95 101 101 

78 
90 

77 
89 

81 
88 

77 
81* 

78 
81* 

79 
85 

80 
88 

81* 
88 

79 
93 

73 
87 

61* 
79 

59 
71 

59 
71* 

50 
72 

1*0 
67 

50 
69 

120    92    9k 
109 108 100 

81 
72 

81   81*   91* 
95 101 101 

77 
90 

76 
88 

80 
88 

76 
81* 

78 
81* 

73 
81* 

79 
87 

82 
87 

78 
93 

72 
87 

61* 
80 

59 
71 

60 
71* 

50 
72 

1*0 
68 

50     1 
69     ' 

120    91    9k 
108 107   99 

81 
71 

81   81*   9^ 
95 100 100 

77 
89 

76 
88 

80 
87 

76 
83 

79 
83 

73 
81* 

79 
87 

82 
87 

78 
93 

73 
87 

Sk 
79 

59 
69 

59 
71* 

50 
71* 

1*0 
68 

50     1 
68     ' 

120   91   9k 
108 107   99 

81 
71 

80   83   9k 
9k 100 100 

77 
89 

76 
87 

79 
87 

75 
83 

79 
83 

73 
83 

78 
86 

82 
86 

78 
93 

72 
87 

61* 
79 

58 
69 

59 
73 

50 
71* 

39 
68 

1*9     1 
68     1 

\ 



SST (SHEET 27) 

39 40 41 42 43 44 45 46 47 48 

|               PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H f    38 

FLOW 

TOTAL ROLLER PRESS 

>   8U 
! 101 

59 
91 

62 
82 

52 
74 

01 
72 

62 
78 

53 
81* 

70 
89 

61 
77 

60 
68 

19 20.4                  70 
22.8   5.7         65 

41 
43 

4o 
38 

36 
35 

22 20 

i   8U 
88 

62 
82 

66 
76 63 

68 
66 

66 
73 

56 
71* 

73 
80 

65 
69 

63 
63 

20 22.8                  80 
22.2    5.4         65 

48 
44 

46 
38 

42 
36 

25 22 

82 
92 

60 
85 

63 
79 

56 
69 

65 
69 

61* 
76 

55 
77 

72 
82 

63 
71 

61 
66 

20 21.0                  70 
22.8   5.6         65 

42 
44 

40 
38 

36 
36 

22 20 

82 
92 

60 
85 

63 
79 

56 
69 

65 
69 

61* 
76 

55 
79 

72 
84 

63 
72 

61 
66 

20 21.0                  70 
22.8   5.6         65 

42 
44 

40 
38 

36 
36 

22 20 

87 
96 

63 
90 

66 
81 

60 
73 

68 
92 

67 
79 

57 
82 

75 
88 

65 
76 

64 
68 

22 21.3                  69 
22.8   5.7         65 

41 
43 

39 
38 

36 
36 

21 19 

37 
96 

64 
90 

67 
82 

61 
74 

69 
73 

67 
79 

58 
82 

76 
88 

66 
77 

64 
69 

22 21.3                  69 
22.8   5.7         65 

41 
43 

39 
38 

36 
36 

21 19 

84 
99 

62 
91 

66 
82 

5^ 
1U 

68 
71» 

66 
79 

57 
84 

72 
89 

64 
77 

62 
71 

25 21.0                  70 
22.8   5.7         64 

42 
43 

40 
38 

37 
35 

21 19 

82 
9h 

60 
88 

63 
82 

53 
69 

65 
71* 

61» 
79 

55 
79 

70 
85 

63 
74 

61 
68 

24 21.0                 72 
22.5   5.6         65 

42 
43 

40 
38 

37 
35 

22 19 

82 
9^ 

60 
87 

63 
81 

5li 
69 

66 
72 

65 
78 

55 
79 

70 
85 

63 
74 

62 
68 

25 22.8                  80 
22.5   5.6         65 

48 
43 

46 
38 

42 
36 

25 21 

81 
94 

60 
87 

64 
79 

54 
68 

66 
71 

63 
77 

55 
79 

70 
85 

62 
76 

62 
71 

25 22.8                  80 
22.5    5.6         65 

48     46 
43 38 

42 
36 

25 21 

81 
93 

60 
67 

^3 
79 

53 
68 

65 
71 

63 
77 

55 
79 

70 
85 

62 
77 

62 
71 

25 22.5                  80 
22.5   5.6         65 

48 
43 

46 
38 

42 
36 

25 11 

f 



TIME TOTAL TOTAL TAIL 
DATE OF TEST INPUT H.P. 

DAY TIME H.P. t      2     3 4     5     6 7   a 9     1 

12/9/73 21»: 20 132:26 1950 250 DUMMY 
TEST 

98   108    87 
91*     75 HI 

112    87 107 
111* 106 107 

93100 
95101 

103 I: 
99 1 

12/9 0:50 132:56 1950 250 DUMMY 
TEST 

98   108   88 
96    76 110 

m  86 106 
111* 106 107 

93100 
91* 101 

103 1: 
99 1 

12/9 01:20 133:26 1950 250 DUMMY 
TEST 

98   108   88 
96    76 110 

111   86 106 
111* 106 107 

93100 
91* 101 

103 I 
99 1 

12/9 01:50 133:56 2U00 250 DUMMY 
TEST 

98   108   87 
96     77 112 

113   88 108 
115 108 109 

91* 101 
96103 

lOU 11 
101 11 

Stop - End of Shift 

12/9 05:U0 133:56 2k00 250 DUMMY 
TEST 

98   no   88 
97     78 111* 

112   88 109 
ll6 109 108 

91* 101 
97105 

lOU 12 
102 1( 

12/9 06:10 13lt:26 21*00 250 DUMMY 
TEST 

108   120   98 
97     78 112 

121* 101 122 
ll6 108 108 

109 116 
96103 

118 I; 
101 1( 

12/9 06:1*0 13^:56 21*00 250 DUMMY 
TEST 

97 106   88 
98 79 112 

110  87 106 
116 108 109 

93 99 
96102 

102 12 
100 1( 

12/9 07:10 135:26 21*00 250 DUMMY 
TEST 

97 106   88 
98 79 112 

110   86 105 
116 108 109 

92 99 
97 103 

102 12 
102 1C 

12/9 07:U0 135:56 21*00 250 DUMMY 
TEST 

97   106   88 
99     79 113 

110   86 106 
117 no 110 

92   99 
98 105 

102 12 
102 1C 

12/9 08:10 136:26 2700 250 DUMMY 
TEST 

97   107   88 
99     80 115 

111   88 107 
118 111 112 

93 100 
100 105 

102 12 
lOU 13 

12/9 08: U0 136:56 2700 250 DUMMY 
TEST 

97   107   88 
100     80 115 

111   88 107 
118 111 113 

93 100 
100 106 

103 12 
105 u 

1 Stop - Inspect Strainers 

^ 

265 

T 



TABLE ZS. ROLLER GEAR TRANSMISSION TEST DATA:LABOt 

TEMPERATURE (0C) 

6 7     8 9    10   11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 Jl 
107 
107 

93 100 
95 101 

103 121  91 
99 107 106 

95 
98 

82 
70 

81 
93 

81» 
98 

95 
98 

77 
88 

76 
87 

80 
86 

76 
82 

79 
82 

73 
82 

79 
86 

82 
86 

78 
93 

72 
87 

61* 
79 

59 
69 

59 
Ik 

106 
107 

93 100 
9^ 101 

103 120  91 
99 107 106 

95 
98 

81 
70 

81 
93 

8U 
98 

95 
98 

77 
88 

76 
86 

79 
85 

76 
81 

78 
81 

7^ 
82 

79 
85 

82 
85 

78 
93 

72 
85 

63 
79 

59 
71 

59 
73 

106 
107 

93 100 
91* 101 

103 121  91 
99 107 106 

95 
98 

81 
70 

81 
93 

8k 
98 

95 
98 

77 
88 

76 
86 

79 
85 

76 
81 

78 
81 

7^ 
82 

79 
85 

82 
85 

78 
93 

72 
85 

63 
79 

59 
69 

59 
73 

108 
109 

91* 101 
96 103 

10U 123  92  96 
101 108 107 100 

82 
71 

82 
95 

86 
101 

96 
100 

78 
89 

77 
87 

81 
87 

80 
85 

80 
85 

78 
86 

82 
88 

85 
89 

80 
95 

77 
90 

6k 
80 

59 
69 

59 
71* 

Shift 

109 
108 

9»» 101 
97 105 

10U 128  92  96 
102 108 108 100 

78 
73 

82 
95 

87 
101 

96 
101 

81 
89 

78 
86 

76 
86 

76 
8J* 

79 
83 

7k 
85 

78 
86 

82 
87 

81 
91 

75 
81+ 

69 
78 

63 
71 

61+ 
71+ 

122 
108 

109 116 
96 103 

118 138 109 
101 108 107 

111 
99 

96 
71 

93 100 
95 101 

110 
100 

9^ 
89 

93 
87 

97 
88 

96 
86 

96 
87 

9k 
87 

98 
89 

102 
90 

97 
95 

93 
90 

77 
79 

72 
71 

73 
73 

106 
109 

93   99 
96 102 

102 122    92 
100 108 107 

95 
99 

82 
70 

81 
95 

83 
101 

9h 
100 

77 
89 

76 
87 

81 
87 

79 
85 

80 
86 

76 
86 

80 
87 

83 
89 

80 
9^ 

76 
89 

63 
78 

59 
70 

59 
72 

105 
109 

92   99 
97 103 

102 121    91    91» 
102 109 108 100 

81 
71 

81 
95 

83 
102 

9h 
101 

76 
89 

75 
88 

80 
88 

78 
86 

79 
86 

7k 
86 

79 
89 

83 
90 

79 
95 

75 
89 

63 
79 

58 
76 

58 
79 

106 
110 

92    99 
98 105 

102 121    91    9k 
102 109 109 101 

81 
72 

81    83 
96 102 

93 
101 

76 
90 

75 
89 

80 
89 

78 
87 

80 
87 

7^ 
87 

78 
90 

83 
90 

79 
96 

75 
90 

63 
80 

57 
71 

58 
7J» 

107 
L12 

93 100 
100 105 

102 123    92    95 
IOU 110 110 102 

82 
73 

82 
97 

85 
10k 

95 
103 

78 
91 

76 
90 

81 
91 

81 
90 

81 
90 

78 
91 

80 
93 

86 
9k 

81 
98 

79 
93 

63 
81 

53 
73 

5»» 
76 

L07     93 100 
L13   100 106 
ainers 

103 123   92    95 
105 111 110 103 

82 
73 

82   85 
97 105 

96 
103 

78 
91 

76 
90 

82 
90 

81 
90 

82 
91 

78 
91 

80 
93 

86 
91» 

81 
98 

79 
93 

63 
81 

53 
73 

5k 
76 

% 

I 



K TEST (SHEET2a 1                                                                                                     | 

36 39 40 41 42 43 44 45 46 47 48 

{              PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H 6   37 

FLOW 

TOTAL ROLLER PRESS 

0   65 
8   91 

81 
93 

60 
87 

6k 
79 

52 
68 

66 
71 

63 
77 

55 
78 

70 
85 

62 
77 

6l 
71 

25 20.7 
22.5 5.6 

71 
65 

1*2 
1*1* 

1*1 
38 

38 
36 

22 20 

0   65 
8   91 

81 
93 

60 
87 

63 
80 

51 
68 

65 
72 

63 
78 

55 
79 

69 
85 

62 
71* 

61 
68 

25 20.7 
22.5 5.6 

70 
65 

1*2 
kk 

1*0 
38 

36 
36 

22 20 

0   65 
3   91 

81 
93 

60 
87 

63 
80 

51 
68 

65 
72 

63 
78 

55 
79 

69 
85 

■52 
71* 

61 
68 

25 20.7 
22.5 5.6 

70 
65 

1*2 
1*1* 

1*0 
38 

36 
36 

22 20 

I   65 
?   91 

83 
95 

61 
87 

61* 
79 

53 
70 

65 
71 

63 
77 

55 
79 

70 
85 

62 
77 

6l 
71 

25 20.1* 
22.8 5.6 

70 
65 

1*2 
1*1* 

1*0 
38 

36 
36 

22 19 

♦   65 
L    81 

84 
93 

61* 
61* 

66 
73 

63 
70 

67 
68 

66 
70 

58 
77 

75 
82 

66 
71 

65 
6k 

29 2U.0 
23.1 5.7 

76 
65 

1*6 
1*3 

1*1* 
38 

1*1 
35 

23 20 

1   73 
!   90 

97 
95 

73 
85 

76 
80 

62 
67 

78 
73 

76 
77 

66 
78 

80 
81* 

75 
75 

73 
68 

29 23.1 
22.8 5.5 

77 
65 

1*7 
1*1* 

1*5 
38 

1*1 
35 

21* 20 

66 
89 

83 
9k 

61 
81* 

61* 
79 

53 
67 

66 
71 

63 
76 

56 
77 

70 
83 

62 
7k 

62 
67 

27 22.5 
22.8 5.5 

80 
65 

1*8 
1*1* 

1*6 
38 

1*2 
35 

25 21 

66 
90 

82 
9k 

60 
85 

63 
80 

52 
68 

65 
70 

63 
77 

55 
78 

69 
81* 

62 
71* 

60 
68 

27 22.5 
22.8 5.6 

80 
65 

1*8 
1*1* 

1*7 
38 

1*2 
35 

25 21 

65 
90 

82 
95 

60 
87 

63 
80 

52 
69 

65 
71 

63 
77 

55 
79 

69 
81* 

62 
76 

60 27 22.5 
22.8 5.6 

80 
65 

1*8 
1*1* 

1*7 
38 

1*2 
35 

25 22 

66 
90 

33 
98 

60 
88 

61* 
81 

53 
70 

65 
72 

63 
79 

55 
80 

69 
86 

62 
76 

6i 
68 

27 22.8 
22.8 5.6 

80 
65 

U9 
1*1* 

1*7 
38 

1*2 
35 

25 22 

66 
91 

83 
98 

60 
89 

61* 
82 

53 
71 

65 
73 

63 
79 

55 
80 

69 
86 

62 
77 

6l 
69 

27 22.8 
22.8 5.6 

80 
65 

k9 
1*1* 

1*7 
38 

1*2 
35 

25 22 

o 
•• 



TIME TOTAL TOTAL TAIL 
DATE OF TEST INPUT H.P. 

DAY TIME |  H.P. 12     3 4      5     6 7 8     9     1( 

• 
12/9 /72 Q9:k0 136:56 1100 250 DUMMY 

pST 
98 107   89 
95   73 110 

109   85 103 
113 103 103 

89 
91 

97 100   11 
98 95   10 

ft 

12/9 10:10 137:26 1100 250 DUMMY 
TEST 

99 107   91 
97   75 112 

110   88 106 
115 107 107 

92 
96 

100 102   12 
102   99   10 

12/9 10: U0 137:56 1100 250 DUMMY 
TEST 

98 106   90 
98   75 112 

109   85 103 
116 107 108 

89 
102 

97 100    11' 
102 100    10i 

12/9 11:10 138:26 1100 250 DUMMY 
TEST 

98 106   90 
97   75 112 

108   8U 103 
115 107 109 

89 
105 

96   99    11' 
102 100   10) 

12/9 11:U0 138:56 1950 250 DUMMY 
TEST 

97 107   89 
100   77 115 

111   87 106 
118 111 112 

92 
100 

99 102   12; 
105103   n: 

12/9 12:10 139:26 1950 250 DUMMY 
TEST 

98 108   89 
100   77 115 

1.11   88 106 
119 112 U3 

93 
102 

100 102    12J 
105 10k    Hi 

12/9 12:U0 139:56 1950 250 DUMMY 
TEST 

97 108   89 
100   77 115 

111   88 106 
119 112 113 

93 
100 

100 102    12i 
106 105    Hi 

12/9 13:10 ll»0:26 1950 250 DUMMY    | 
TEST 

97 108   89 
100   78 115 

111   88 106 
119 112 llU 

93 
100 

100 102    12i 
106 105    112 

12/9 13:U0 1U0:56 1950 250 DUMMY 
TEST 

98 108   89 
100   78 115 

111   88 106 
119 112 llU 

93 
100 

100 102    122 
107 105    112 

12/9 1U:10 lUl:26 1950 250 DUMMY 
TEST 

98 108   89 
101   78 115 

111   88 106 
119 112 llU 

93 
100 

100 102    122 
107 105    112 

i 

1 
12/9 1U:U0 lUl:56 1950 250 DUMMY 

TEST 
98 108   89 

100   78 115 
111   88 106 
119 112 llU 

93 
100 

100 102    122 
107 105    112 

V 267 

♦/ 



TABLE ED. ROLLER GEAR TRANSMISSION TEST 

TEMPER/! 

7      8      9     10     11    12    13    14     15    16    17    18    19    20    21    22   23    24   2« . 

' 85 103  89  97 100 117 89 92  78 79 81  92 78 75  75 70 75 68 73  77 72 
i 103 103  91  98 95 103 103 95  67 90 93  95 85 82  82 73 73 75 76  77 8U 

) 88 106 92 100 102 120 92 95 82 82 83 93 79 78 82 75 79 73 79 83 78 
i 107 107 96 102 99 107 107 99 72 93 99 99 89 87 87 80 80 8l 82 83 91 

) 85 103 89 97 100 117 89 92 80 80 8l 02 87 83 88 82 87 70 Ik 80 Jk 
'■> 107 108 102 102 100 108 107 99 72 9h 99 100 90 89 89 80 80 8l 83 8U 92 

3 81* 103  89  96 99 117 88 91 
j 107 109 105 102 100 108 107 99 

79 79 80  91 75 73 
72 95 99 100 90 89 

77 71 75 69 73  78 73 
87 80 80 81 82  83 92 

I 87 106 92 99 102 121 91 9^ 81 81 %k 93 78 76 81 77 78 76 77 83 79 
3 111 112 100 105 103 111 110 102 7»+ 98 103 103 92 91 91 86 86 87 90 91 95 

79 1 88 106 93 100 102 122 91 9k 81 82 81+ 9k 78 77 82 78 79 77 78 83 
9 112 113 102 105 10U 112 111 103 75 93 10U 103 93 92 92 87 87 88 91 89 96 

1 88 106 93 100 102 122 92 95 82 82 8U 9k 78 77 82 78 80 76 78 81t T9 
9 112 113 100 106 105 112 111 103 75 98 IOU 103 93 92 92 87 87 88 91 91 96 

1 88 106 93 100 102 122 92 95 81 82 8U 9k 78 77 82 78 78 76 78 81 79 
9 112 llU 100 106 105 112 112 103 75 99 10k 103 93 92 92 87 87 89 91 91 96 

.1 88 106 93 100 102 122 92 95 82 82 83 9k 78 77 82 78 79 76 78 83 79 
9 112 LU 100 107 105 112 111 IQlt 75 99 105 10U 93 92 92 87 87 89 92 91 96 

.1 88 106 93 100 102 122 92 95 82 82 8U 9k 78 77 82 78 79 77 78 83 79 

.9 112 Ilk 100 107 105 112 112 10U 75 99 105 10k 93 92 92 87 87 89 92 91 96 

.1 88 106 93 100 102 122 92 95 82 82 81+ 9k 78 77 82 78 79 76 78 83 79 • 

.9 112 Ilk 100 107 105 112 112 IOU 75 99 105 10k 93 92 92 87 88 89 92 92 96: 

& 

• 



ABORATORY BACK-TO-SACK TEST (SHEETZf I 

:iow 
28 29 30 31 32 33 34 33 36 37 38 39 40 41 43 43 iÄ Ü ^a 47 4d TOTAL ROLU 

:: 6k - 
-■: >5 : 

-•^ )1 '2 32 ': - - : : 2 -• - )2 3 • 
a ra - i5 06 :i r9 

- a •T •g r 1 -a : - : •■• 'g • : 22.5 - • - 

i 2 : -: > -5 "1 ..■ ': : 2 • J : 6 7 '1 5 - • 22.C 
'- Tft ■z ' ? 

-•• :k '0 ) >a . 5 ; : •Q •-• •■p - . 22.d . 

' >g 51 a : ♦0 -' . ■: •; '■} . :: j 7 ■ • - - • -.: 
"2 -- ru •a ■~ •3 5 
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j8 :: 50 • • - ; ? 5 ■ . i :> li i . 
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:6 '2 72 3ä -_.: 
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TEST (SHEET 29) 

39 40 41 42 43 44 45 46 47 48 

1               PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
1    INPUT 
|   PRESS 
|L/H R/H| 37    38 

FLOW 

TOTAL ROLLER PRESS 

62   76 
79   87 

62 
81 

62 
70 

52 
63 

63 
61* 

62 
68 

56 
71 

70 
79 

62 
69 

63 
63 

28 23.7 
22.5 5.5 

82 
65 

50 
kk 

k8 
38 

U3 
36 

25 22 

68   82 
90   92 

63 
85 

67 
80 

53 
68 

68 
70 

66 
77 

57 
77 

71 
8U 

65 
71» 

6U 
68 

27 22.8 
22.8 5.6 

92 
65 

ko 
kk 

k6 
38 

U3 
36 

25 22 

66   79 
92   93 

60 
87 

63 
81 

52 
70 

65 
73 

63 
79 

55 
79 

69 
85 

62 
76 

62 
70 

27 22.5 
22.5 5.6 

82 
65 

k9 
kk 

U7 
38 

U3 
35 

25 22 

65   78 
91   93 

60 
87 

63 
81 

50 
69 

6k 
72 

63 
78 

5^ 
79 

68 
85 

62 
76 

61 
69 

27 22.5 
22.5 5.6 

82 
65 

k9 
kk 

U7 
38 

U3 
36 

25 22 

66   82 
93   96 

61 
90 

6k 
8k 

53 
71 

66 
75 

6»* 
80 

56 
82 

70 
88 

62 
77 

63 
71 

27 22.5 
22.5 5.6 

82 
65 

U9 
kk 

U7 
38 

U3 
35 

25 22 

67   82 
93   98 

61 
90 

6k 
Qk 

53 
72 

66 
77 

63 
80 

56 
82 

70 
89 

63 
78 

63 
72 

27 22.5 
22.5 5.6 

82 
65 

k9 
kk 

kl 
38 

U3 
35 

25 22 

66   82 
93   98 

61 
90 

6k 
8k 

53 
73 

66 
76 

6k 
80 

56 
82 

70 
89 

63 
78 

63 
72 

27 22.5 
22.5 5.6 

82 
65 

h9 
kk 

kl 
38 

k3 
35 

25 22 

66   82 
9h   98 

61 
90 

6k 
8k 

53 
73 

66 
76 

6k 
81 

56 
82 

70 
89 

63 
79 

62 
71 

28 22.8 
22.8 5.7 

82 
65 

k9 
kk 

U7 
38 

U3 
35 

25 22 

66   82 
9U   98 

61 
90 

6k 
8k 

53 
73 

66 
76 

6k 
81 

U6 
83 

70 
89 

63 
79 

62 
72 

28    j 22.8 
22.8 5.7 

82 
65 

k9 
kk 

U7 
38 

U3 
35 

25 22 

66   82 
9h   98 

61 
90 

6k 
8k 

53 
73 

65 
76 

6k 
80 

56 
8k 

70 
69 

63 
79 

62 
72 

28 22.8 
22.8 5.7 

82 
65     ! 

k9 
kk 

U7 
38 

U3 
35 

25 22 

66   82 
9U   98 

61 
90 

65 
8k 

53 
73 

66 
76 

6k 
81 

56 
8U 

70 
90 

63 
79 

62 
72 

28 22.8 
22.8 5.7 

82      j 
65 

U9 
kk 

U7 
38 

U3 
35 

25 22 

L> I 



TIME TOTAL TOTAL TAIL 

1   DATE OF TEST INPUT H.P. 

1 

| DAY | TIME H.P. 1 2  3  4  5 6 7 6  ! 

12/9/72 15:10 ll42:26 1950 250 DUMMY 
TEST 

98 
100 

108 90 111 88 
77 115 118 112 

107 93 
113 100 

100 10 
107 10 

12/9 15'.»»O lU2:56 1950 250 DUMMY 
TEST 

98 
100 

107 89 111 87 
77 115 118 111 

106 93 
113 100 

100 10 
106 10 

12/9 16:10 li*3:26 1950 250 DUMMY 
TEST 

97 
1Ü0 

107 88 110 87 
76 115 118 111 

106 93 
113 100 

99 10 
106 10 

12/9 16:U0 11*3:56 2U00 250 DUMMY 
TEST 

98 
101 

107 88 111 88 
77 116 119 113 

107 91* 
111* 101 

101 10 
108 10 

12/9 17:10 ll*U: 26 21*00 250 DUMMY 
TEST 

98 
101 

107 88 111 88 
77 116 119 113 

107 9l* 
111* 101 

101 10 
108 10 

12/9 17 ^O ll*U:56 21*00 250 DUMMY 
TEST 

97 
101 

107 88 111 88 
77 116 119 113 

107 9't 
115 102 

101 10 
108 10 

12/9 18:10 11*5:26 21*00 250 DUMMY 
TEST 

97 
101 

107 88 111 68 
77 117 119 113 

107 9k 
115 102 

101 1C 
108 1C 

12/9 18:1*0 11*5:56 21*00 250 DUMMY 
TEST 

97 
100 

107 88 111 88 
76 116 119 113 

107 91* 
111* 101 

101 1C 
108 1C 

12/9 

1 

19:10 

1 

11*6:26 2700 250 DUMMY 
TEST 

98 
101 

108 88 112 89 
77 115 118 112 

108 95 
111* 100 

101 1C 
106 1C 

1 

1 
12/9 19:U0 11*6:56 2700 250 DUMMY  | 

TEST  j 
98 
98 

108 88 112 89 
71* 111 115 108 

108 95 
108 96 

101 1( 
102 1C 

Stop - Inspect Strainers   On 

1 12/9 20:50 11*7:26 1100 250 DUMMY 
TKÖT 

97 
91 

107 89 109 85 
72 110 111* 10I* 

105 91 
105 91* 

98 1< 
100 J 

^ 

269 

; 



TABLE HI. ROLLER GEAR TRANSMISSION TEST DATA;LABORATORY BAG» 

TEMPERATURE (0C) 

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 23 26 27 28 29 30 31 32 33 

122 92 95 82 82 8U 9»* 78 78 82 78 79 76 78 83  79 73 65 60 60 51 ^ 51 k' 
112 112 10k 76 98 IOU 101» 9h 92 92 87 88 88 92 92  96 90 81* 73 78 77 71 73 7< 

121  91 95 81 82 8k   9k 78 78 81 78 73 75 77 83  78 73 6h 60 59 51 Ul 50 hi 
112 111 103 75 99 105 10k 93 92 92 87 88 88 91 90  96 91 8k 77 79 78 72 Ik T 

121  91 9k 81   81 8k   9k 78 76 81 77 78 75 77 83  78 73 69 59 59 50 UO k9 k' 
112 111 103 75 98 IQk 10k 93 92 92 87 88 88 91 90  96 91 8k 76 79 78 71 7»» T 

123 93 96 82 82 85 95 79 77 83 8l 80 79 80 gj,  80 77 65 60 59 50 kO 50 1*' 
111* 113 105 76 100 106 105 9^ 93 93 91 91 92 9^ 9?  99 93 85 77 79 78 72 Ik T 

123  93 95 82 82 85 95 79 77 83 8l 80 79 80 91,  go 78 65 59 59 50 UO 50 k' 
113 112 105 76 100 107 105 95 93 9^ 91 91 92 95 92 100 9»* 85 77 79 78 72 Tl» T 

\ 

123 93 95 81 82 85 95 79 77 83 8l 80 79 80 91, 8o 78 65 59 59 50 kC 50 k' 
Ilk 112 105 76 100 107 105 95 93 9k 91 91 92 95 92 100 91» 85 77 79 78 72 Jk T 

123 92 96 82 82 85 95 79 77 83 8l 80 79 80 Bk 8o T8 65 6o 6o 50 kO 50 k' 
Ilk 113 105 76 100 107 105 9k 93 9^ 91 92 92 95 92 100 9I+ 85 77 79 78 72 7U T 

123 93 95 81 82 85 95 79 71 83 8l 8l 79 80 8^ 60 73 65 59 59 50 39 ^9 k't 
113 112 105 76 100 107 105 9k 93 93 91 91 92 9^ 92 100 9k 85 77 79 78 72 lk Ti 

12k 9k 96 82 82 86 96 80 78 81+ 8k 82 82 83 86 82 81 65 60 60 50 kO k9 k3 
112 111 10k 7k   99 106 IOU 93 92 93 92 92 93 95 92 102 96 85 77 77 76 71 71 fk 

125 9^ 96 82 82 86 95 80 78 81* 8k 82 82 83 86 82 81 65 60 60 50 kO 50 1*5 
107 106 99 69 9k 103 99 89 87 87 86 86 87 90 87 95 91 79 71 72 71 67 68 70 

3wer 620:20 
118 90 93 80 80 82 93 76 75 79 73 76 71 76 80 76 6g 65 5g 5g s 

105 ID»» 96 68 92 96 97 85 81» 83 76 77 78 79 8l ^ 8o 77 53 71 7o 65 

,,. 
'y 



TEST (SHEET 30)                                                                                                     j 

38 39 40 41 42 43 44 45 46 47 48 

i               PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
1    INPUT 

PRESS 
|L/H R/H| 37 

FLOW 

TOTAL ROLLER PRESS 

67 
9»* 

82 
98 

61 
90 

65 
83 

53 
73 

66 
76 

63 
81 

56 
83 

70 
89 

63 
79 

62 
73 

28 22.8 
22.8 5.7 

81 
65 

k9 
U3 

hi 
38 

U3 
35 

25 22 

66 
9^ 

82 
99 

61 
91 

6k 
85 

53 
7U 

66 
77 

61* 
81 

56 
81* 

70 
90 

63 
79 

62 
73 

27 22.8 
22.8 5.7 

81 
65 

U9 
!   U3 

U7 
38 

U3 
35 

25 22 

65 
9^ 

82 
99 

60 
91 

61t 
85 

53 
7U 

65 
76 

63 
81 

55 
Qk 

70 
90 

62 
79 

61 
71 

25 22.8. 
22.8 5.7 

81 
71* 

U8 
^3 

kl 
39 

U3 
35 

25 22 

65 
9^ 

83 
101 

60 
91 

61t 
85 

51* 
71* 

65 
77 

6k 
82 

55 
85 

70 
91 

63 
79 

62 
73 

26 22.8 
i    22.8 5.r 

81 
61* 

U8 
1*3 

1*7 
38 

1*3 
35 

25 22 

66 
95 

83 
101 

60 
92 

6U 
85 

51* 
76 

66 
77 

61* 
82 

55 
85 

70 
91 

62 
79 

61 
72 

26 22.8 
22.8 5.7 

81 
61* 

U8 
^3 

1*7 
38 

U3 
35 

25 22 

.   65 
l   95 

83 
101 

60 
92 

61» 
85 

51* 
75 

65 
77 

63 
82 

55 
85 

70 
91 

63 
79 

61 
72 

25 22.8 
22.8 5.7 

81 
61* 

U8 
1*3 

1*7 
38 

20 
35 

25 22 

•   65 
l   95 

83 
101 

60 
92 

61» 
85 

51* 
71* 

65 
77 

6k 
82 

55 
85 

71 
91 

63 
79 

62 
72 

25 22.8 
22.8 5.7 

81 
6k 

U8 
1*3 

kl 
38 

U3 
35 

25 22 

)   65 
I   91* 

83 
101 

60 
92 

61+ 
85 

51* 
75 

65 
76 

63 
81 

55 
85 

70 
91 

62 
79 

61 
72 

25 22.8 
22.8 5.6 

81 
6k 

US 
1*3 

1*7 
38 

U3 
35 

25 22 

65 
95 

8U 
102 

61 
91 

61» 
85 

51* 
76 

66 
77 

61* 
82 

56 
85 

71 
89 

63 
79 

62 
73 

25 23.1 
22.5 5.5 

81 
65 

U8 
U3 

U7 
38 

1*3 
35 

25 22 

65 
92 

85 
95 

60 
86 

65 
81 

51* 
67 

66 
71 

61* 
77 

55 
78 

71 
85 

63 
76 

61 
68 

25 23.1 
22.5 5.5 

81 
65 

1*8 
1*3 

1*7 
38 

1*3 
35 

25 22     | 

65 
87 

80 
91 

60 
81» 

63 
78 

53 
66 

65 
68 

63 
7U 

55 
75 

70 
82 

62 
71 

62 
66 

2k 22.8 
22.5 5.5 

80      1 
65       i 

1*8 
1*1* 

1*7 
38 

1*2 
36 

25 22 

6/ 



1 
TIME TOTAL TOTAL TAIL 

DATE OF TEST INPUT H.P. 
DAY {    TIME 1   H-p- 1 2      3 4     5 6      7     8 9     10 

12/9/72 21:20 lhl:56 1100 250 DUMMY 
TEST 

98 
\9k 

107   89 
72 110 

109   65 
113 lOU 

105   91   98 
105   96   99 

101 119 
96 105 : 

1      12/9 21:50 1U8:26 1100 250 DUMMY 
TEST 

98 
9U 

107   89 
72 110 

109   65 
113 10U 

105   91   98 
105   96   99 

101 119 
96 105 ; 

12/9 22:20 lU8;56 1950 250 DUMMY 
j    TEST 

97 
96 

108   89 
72 111 

111   67 
115 10-: 

^7   9^ 101 
x08   99 102 

10k 123 
100 107 : 

12/9 22:50 lU7:26 1950 250 1    DUMMY 
TEST 

96 
96 

108   89 
72 111 

112   68 
115 107 

108   9^ 101 
108 100 102 

104 123 
100 107 : 

12/9 23:20 11*9:56 1950 250 DUMMY 
TEST 

97 
96 

108   88 
73 111 

112   68 
115 107 

106   91» 101 
109 100 102 

10U 123 
100 107 : 

1      12/9 23:50 150:26 1950 250 DUMMY 
TEST 

97 
97 

108   89 
73 112 

112   68 
115 107 

108 9k 101 
109 102 102 

IQk 123 
100 106 ] 

12/10 0:20 150:56 1950 250 DUMMY 
TEST 

97 
96 

109   89 
73 112 

112   68 
115 107 

108    9k 101 
108 100 102 

10k 123 
100 106 ] 

12/10 0:50 151:26 

| 

1950 250   | DUMMY   | 
TEST 

97 
96 

109   89 
72 111 

112   68 
115 107 

108    9^ 101 
108 102 102 

10U 123 
100 106 ] 

12/10 1:20 151:56  j 1950 250   1 DUMMY 
TEST 

97 
96 

109   89 
72 111 

112   68 
115 107 

108    9k 101 
108 102 102 

10U 123 
100 106 : 

12/10 1:50 152:26 1950 250 DUMMY 
TEST 

97 
96 

109   89 
72 111 

Stop 

112   88 
115 107 

- End of 

108    9k 101 
108 102 102 

Shift 

10U 123 
100 106 : 

12/10 7:25 152:26 1950 250 DUMMY 
TEST     j 

92 
90 

102    83 
68 105 

106   81 
110   9S» 

101   88   93 
97   96   93 

97  115 
91     99 

^ 
271 

^ 



 TABLE m. ROLLER GEAR TRANSMISSION TEST DATA;LABO 

TEMPERATURE (0C) 

6  7  8  9  10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 j 

5 105 91 98 101 119 90  93 80 80 82  93 76 75  79 73 76  71 76  80 76 69  61» 59 5 
*   105 96 99  96 105 IOU  96 68 92 96  97 85 8U  83 76 77  78 79  81 90 80  78 68 1 

5 105 91 98 101 119 90 
k   105 96 99  96 105 IOU 

93 80 80 82  93 76 75  79 73 76 
96 68 92 96  97 85 Bk     83 76 77 

71 76  80 76 69  61» 59 5 
78 79  81 90 80  78 68 l 

7 107 9U 101 IOU 123 93 
7 108 99 102 100 107 106 

95 82 81 85  95 79 78  82 76 80 
98 69 91* 100  99 87 85  85 81 81 

76 79  81* 79 7^  66 60 ■ 
82 86  85 93 85  79 69 1 

3 lOP 9h 101 10U 123 93 
7 ioe 100 102 100 107 106 

96 82 82 85  95 80 78  83 79 80 
99 70 9^ 100  99 87 86  86 81 81 

77 79  85 80 75  66 60 (. 
83 86  85 9h   85  79 70 1 

8 108 9h 101 IOU 123 93 
7 109 100 102 100 107 106 

96 83 82 85  96 80 78  83 79 80 
99 70 9!+ 101 100 88 86  86 82 82 

77 79  8U 80 75  66 60 ( 
83 86  86 9^ 85  79 70 1 

8 108 9h  101 IOU 123 9h 
7 109 102 102 100 108 107 

96 83 82 85  96 80 78  83 79 80 
99 70 9k 101 100 88 86  86 82 82 

77 79  85 80 75  66 60 ( 
83 86  86 9h   85  79 70 ' 

8 108 9k  101 10k 123 9k 
7 108 100 102 100 108 107 

96 83 82 85  96 80 78  83 79 80 
99 70 9k  101 100 BE   86  86 81 81 

77 79  8U 80 75  66 60 ( 
83 86  86 9k   85  79 70 1 

8 108 9k  101 10k 123 9k 
7 108 102 102 100 108 107 

96 83 82 86  96 80 78  83 79 80 
99 70 9^ 101 100 88 66  86 82 82 

77 80  85 80 75  66 60 ( 
83 86  86 9k   85  79 70 ' 

8 108 9k  101 IOU 123 9k 
7 108 102 102 100 108 107 

96 83 02 86  96 80 78  83 79 80 
99 70 9k 101   100   88 86  86 8? 82 

77 80  85 80 75  66 60 ( 
83 86  86 9k   85  79 70 ' 

8 108 9!» 101 IOU 123 9k 
7 108 102 102 100 108 IC 

Df Shift 

1 101 88 93 
9  97 96 93 

97 115 85 
91  99 98 

96 83 82 86  96 80 78  83 79 80 
99 70 9U 101 100 88 86  86 82 82 

89 73 75 79  88 75 72  71 68 72 
89 60 86 9k     90   79 76  76 69 69 

77 80  85 80 75  66 60 ( 
83 86  86 9k   85  79 70 ' 

65 70  73 69 62  61 50 : 
70 82  73 Ik   69  66 59 ( 

ti 



A:LABORATORY BACK-TO-BACK TEST (SHEETS! | 

27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 

6U 59 59 k9 39 k9 U5 70 60 70 65 80 60 63 53 6U 63 55 70 C2 62 2k 
78 68 71 70 65 67 69 82 68 85 88 91 8»* 79 66 68 76 76 82 72 66 

6k 59 59 k9 39 ^9 ^5 70 60 70 65 80 60 63 53 6U 63 55 70 62 62 2k 
78 68 71 70 65 67 69 82 68 85 88 91 W 70 66 68 76 76 82 72 66 

66 
79 

60 
69 

59 
72 

50 
71 

39 
66 

h9 
68 

U5 
70 

71 
83 

60 
69 

71 
85 

65 
88 

83 
93 

61 
85 

6U 
79 

55 
68 

65 
69 

6»! 

77 
55 
78 

71 
83 

63 
72 

63 
66 

2k 22 
22 

66 
79 

60 
70 

60 
73 

50 
71 

39 
66 

50 
68 

U5 
71 

72 
8U 

62 
70 

72 
85 

65 
89 

83 
9k 

61 
85 

6U 
79 

55 
68 

66 
70 

6k 
77 

55 
78 

71 
81* 

63 
Ik 

63 
66 

2k 23 
22 

66 
79 

60 
70 

60 
72 

50 
71 

39 
66 

k9 
68 

U5 
71 

72 
Qk 

62 
70 

72 
85 

65 
89 

83 
9k 

61 
85 

61* 
80 

55 
68 

65 
70 

61» 

77 
55 
78 

72 
8U 

63 
7U 

63 
67 

2k 1 23 
| 22 

66 
79 

60 
70 

60 
72 

50 
71 

39 
66 

k9 
68 

U5 
71 

72 
bk 

62 
70 

72 
85 

65 
89 

83 
9k 

61 
85 

6k 
80 

55 
68 

65 
70 

6k 
77 

55 
78 

72 
8I1 

6U 
7U 

62 
66 

2k 22 
i 22 

1 

( 
66 
79 

60 
70 

60 
72 

51 
71 

39 
66 

^9 
68 

U5 
71 

72 
8U 

62 
70 

72 
86 

65 
90 

83 
9k 

61 
86 

6U 
79 

55 
68 

65 
71 

6k 
77 

55 
79 

71 
8U 

6U 
Ik 

61 
66 

2k 22 
22 

> 66 
79 

60 
70 

60 
72 

50 
71 

39 
66 

k9 
68 

U5 
71 

72 
8k 

62 
70 

72 
86 

65 
90 

83 
9k 

61 
85 

6U 
80 

55 
68 

66 
70 

6U 
77 

55 
78 

72 
8U 

6k 
7k 

62 
67 

2k : 22 
1 22 

66 
79 

60 
70 

60 
72 

50 
71 

39 
66 

k9 
68 

k5 
71 

72 
8k 

62 
70 

72 
86 

65 
90 

83 
9k 

61 
85 

6k 
80 

55 
68 

66 
70 

6k 
77 

55 
78 

72 
8U 

6k 
Ik 

62 
67 

2k ! 22 
22 

5 
5 

66 
79 

60 
70 

60 
72 

50 
71 

39 
66 

U9 
68 

U5 
71 

72 
81* 

62 
70 

72 
86 

65 
90 

83 
9k 

61 
85 

61+ 
80 

55 
68 

66 
70 

6k 
77 

55 
78 

72 
8I1 

6k 
Ik 

62 
67 

2k 22 
22 

2 
9 

61 
66 

58 
59 

59 
62 

50 
61 

1*0 
57 

50 
6U 

k5 
60 

67 
71 

58 
59 

68 
71 

62 
Ik 

73 
82 

59 
73 

60 
65 

50 
57 

53 
59 

60 
62 

53 
66 

67 
72 

61 
62 

60 
58 

25 

1 

1 21 
22 

TOTAL 

o 
■ 



(SHEET 91) 
  

40 41 42 43 44 45 46 47 48 

|              PUMP 1     MANIFOLD 

PRESS 

|MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

|L/H R/M| 8   39 

1        FLOW 
ITOTAL ROLLER PRESS 

0    60 63 53 61t 63 55 70 62 62 2lt 22.8 80 US lt7   lt2 25 22    1 
1   81» 79 66 68 76 76 82 72 66 22.5 5.5 65 Itlt 38   36 

0 60 
1 81» 

63 
70 

53 
66 

61t 
68 

63 
76 

55 
76 

70 
82 

62 
72 

62 
66 

2lt 1   22.5 
22.5 5.5 

80 
65 

lt3 
Ult 

lt7   lt2 
38   36 

25 22 

3   61 
3   85 

6U 
79 

55 
68 

65 
69 

61t 
77 

55 
78 

71 
83 

63 
72 

63 
66 

2lt 22.8 
22.8 5.6 

80 
65 U3 

1*7   h2 
38   35 

25 22 

3   61 
it    85 

6it 
79 

55 
68 

66 
70 

6lt 
77 

55 
78 

71 
81t 

63 
Ik 

63 
66 

2lt |   23.1 
22.8 5.6 

80 
65 

1   W 
U3 

lt7   lt2 
38   35 

25 22 

3   61 
It    85 

6it 
80 

55 
68 

65 
70 

61t 
77 

55 
78 

72 
81t 

63 
7lt 

63 
67 

2lt 23.1 
22.8 5.6 

80 
65 

U8 
U3 

lt7   lt2 
38   35 

25 22 

3   61 
It    85 

6lt 
80 

55 
68 

65 
70 

6k 
77 

55 
78 

72 
81t 

61t 
7lt 

62 
66 

2lt 22.8 
22.8 5.6 

80 
65 

lt8 
U3 

U7     1|2 
38   35 

25 22 

3   6l 
k   86 

6it 
79 

55 
68 

65 
71 

61* 
77 

55 
79 

71 6lt 
Ik 

61 
66 

2lt 22.8 
22.8 5.6 

80 
65 

lt8 
hi 

lt7   lt2 
38   35 

25 22 

13   6l 
ilt    85 

61t 
80 

55 
68 

66 
70 

61* 
77 

55 
78 

72 
8U 

6lt 62 
67 

2lt 22.8 
22.8 5.6 

80 
65 

kB 
U3 

lt7   lt2 
38   35 

25 22* 

13   6l 
ilt    35 

61t 
80 

55 
68 

66 
70 

61* 
77 

55 
78 

72 
8U 

6lt 
71» 

62 
67 

2 It 22.8 
22.8 5.6 

80 
65 

U8 
U3 

lt7   lt2 
38   35 

25 22 

13   61 
'It   85 

61t 
80 

55 
68 

66 
70 

61t 
77 

55 
78 

72 
81t 

61» 
7lt 

62 
67 

2k 22.8 
22.8 5.6 

80 
65     1 

lt8 
lt3 

lt7    lt2 
38   35 

25 22 

3   59 
2    73 

60 
65 

50 
57 

S3 
59 

60 
62 

53 
66 

67 
72 

6i 
62 

60 
58 

25 21.0 
22.2 5.3 

Ik 
65     1 

Itlt 
Ult 

»0   39 
38   35 | 

23 20 



TIME TOTAL TOTAL TAIL 
DATE OF TEST INPUT H.P. 

DAY TIME H.P. 1      2 3 4      5      6 7     8 

12/10/73 07:55 152:56 1950 250 Dl»fiy 
TEST 

96 107 
91*   72 

86 
110 

111   86 107 
111* 105 105 

93 100   1 
103 100 

12/10 08:25 153:26 1950 250 DUMMY 
TEST 

96 108 
96   72 

87 
111 

112   87 107 
115 106 106 

93 101 1 
101* 100 

12/10 08:55 153:56 2U00 250 DUMMY 
TEST 

96 109 
96   73 

88 
112 

113   88 109 
115 107 108 

95 102 1 
105 102   1 

12/10 09:25 15U:26 2U00 250 DUMMY 
TEST 

96 109 
96   73 

88 
112 

113   89 110 
115 107 110 

95 102 I' 
106 103   li 

12/10 09:55 15^:56 21*00 250 DUMMY 
TEST 

Q7 110 
96   73 

88 
112 

113   89 110 
116 108 110 

95 103   H 
106 103   n 

12/10 10:25 155:26 21*00 250 DUMMY 
TEST 

96 109 
96   73 

88 
112 

113   89 110 
116 108 110 

96 102 1( 
105 103    K 

12/10 10:55 155:56 21*00 250 DUMMY 
TEST 

96 110 
96   73 

88 
112 

113   89 110 
116 109 109 

96 103 K 
106 103    K 

12/10 11:25 156:26 2700 250 DUMMY 
TEST 

96 110 
98   71* 

89 
113 

115 91 11? 
116 109 109 

97 105 K 
107 101*   1C 

12/10 11:55 156:56 2700 250 DUMMY 
TEST 

97 HO 
98 75 

89 
113 

111*   90 in 
ll6 109 109 

97 105 1C 
107 101*   1C 

Stop - Inspect Strainers      Change 

12/10 13:00 156:56 3000 1*25 DUMMY 
TEST 

90 100 
91*   71* 

81 
110 

101*   79   98 
111* 105 101* 

85 92 9 
101 100     9 

12/10 13:30 157:26 3000 1*25 DUMMY 
TEST 

92 103 
97   75 

83 
111* 

107   82 102 
117 no 110 

89 95 9 
110 105    10 

273 

T 



TABLE 2XZ. ROLLER GEAR TRi *N 

TAIL 
H.P. 

1      2 3 4     5     6 7     8 9    10    11 12 13 14 15 16 17 18 19 20 

250 DUMMY 
TEST 

96 107 
9h   72 

86 
110 

111   86 107 
Ilk 105 105 

93 100 
103 100 

102 122   92 
98 105 10i* 

95 
96 

80 
67 

80 
92 

85 
99 

93 
97 

78 
85 

77 
6k 

81 
8k 

78 
79 

250 DUMMY 
TEST 

96 108 
96   72 

87 
111 

112   87 107 
115 106 106 

93 101 
10h 100 

10h 123   92 
99 106 105 

95 
97 

82 
69 

81 
92 

85 
100 

95 
98 

79 
87 

78 
85 

82 
85 

79 
80 

250 DUMMY 
TEST 

96 109 
96   73 

88 
112 

113   88 109 
115 107 108 

95 102 
105 102 

105 125   93 
100 107 106 

97 
98 

83 
70 

82 
93 

87 
1U1 

97 
100 

80 
88 

79 
86 

8k 
86 

83 
63 

'50 DUMMY 
TEST 

96 109 
96   73 

88 
112 

113   89 110 
115 107 110 

95 102 
106 103 

105 124   9k 
101 108 107 

97 
99 

83 
70 

83 
9h 

88 
102 

97 
100 

89 
88 

79 
87 

8k 
87 

83 
81» 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

97 110  88 113 89 110  95 103 105 125 9*  97 83 83 
96 73 112 116 108 110 106 103 101 108 107  99 70 9k 

96 109 88 113 89 110 96 102 105 125 91» 97 83 83 
96 73 112 116 108 110 105 103 101 108 107 99 70 9l* 

96 110 88 113 89 110 96 103 106 126 95 98 8k 83 
96 73 112 116 109 109 106 103 101 109 107 100 70 9k 

96 110     89 115 91 112 
98 71* 113 ll6 109 109 

97 110  89 Ilk   90 111 
98 75 113 116 109 109 

97 105 107 127 96  99 85 85 
107 101* 102 110 109 100 71 96 

97 105 107 126 96  98 85 85 
107 101* 102 110 109 100 71 96 

Stop - Inspect Strainers 

90 100  81 10k   79 98  85 
9k   Jk   HO   Ilk 105 101* 

Change tall Load to 1*25 HP 

92  95 113 81  87 75 7l* 
101 100  99 105 10k     97 68 92 

92 103  83 
97 75 111* 

107 82 102  89 95 
117 110 110 no 105 

98 118 85 
103 110 111 

90 78 77 
102 73 97 

87   97 
102 100 

81 
88 

79 
87 

85 
87 

83 
81* 

e 
8 

88   97 
102 100 

81 
86 

79 
87 

85 
87 

83 
8k 

8; 
8; 

88   97 
102 100 

81 
89 

80 
88 

85 
87 

83 
85 

82 
85 

89   98 
103 100 

82 
90 

80 
89 

88 
89 

87 
87 

85 
88 

89   98 
101* 101 

81 
90 

80 
89 

87 
89 

87 
87 

85 
86 

78   87 
101  98 

70 
86 

69 
85 

72 
86 

70 
81 

70 
81 

81   90 
105 102 

73 
92 

72 
92 

78 
93 

78 
89 

76 
89 

\) 



4 TEST DATA;lABORATORY BACK-TO-BACK TEST (SHEET 32)  

TEMPERATURE (0C) 

24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 4$ 46 47 

83 80 lh 65 60 60 50 39 k9 kl 72 6l 71 6U 82 6l 63 53 65 63 & 71 62 62 
83 91 82 75 66 69 68 62 65 66 80 67 83 87 90 81 76 65 67 72 7U 80 70 6U 

85 81 75 65 60 £0 50 39 ^9 US 72 61 72 6U 83 61 63 5' 65 63 55 71 63 62 
85 93 83 77 67 70 69 63 66 68 32 68 Bit 89 92 83 78 66 69 Ik 76 82 71 65 

88 82 79 66 60 61 51 39 50 U5 72 62 72 65 85 61 6k 55 66 6k 56 72 63 6: 
89 9k 87 78 68 71 70 63 67 69 82 69 85 89 9k Bk 79 67 69 76 77 83 72 6( 

87 83 79 66 60 60 50 38 50 k5 72 62 72 65 85 6,1 61* 55 66 63 55 72 63 6: 
89 9k 87 78 69 71 70 65 67 69 83 69 85 89 9^ 8U 79 67 69 76 77 83 72 6( 

1    87 83 79 66 60 61 50 39 50 U5 72 62 72 65 85 61 6k 55 66 6i* 56 72 6k 6 
1     89 9k 87 78 69 71 70 65 67 69 83 T*» 85 89 9k 85 79 68 69 76 77 83 72 61 

1     87 83 80 66 61 61 50 39 50 U6 72 62 72 65 85 61 61* 55 66 6J1 56 72 63 6 
l     89 9U 88 78 69 71 70 65 68 69 83 69 86 89 9k 85 79 67 69 69 77 83 73 6 

1 87 83 80 66 61 61 51 ko 50 k6 72 62 72 65 85 61 65 55 66 61* 56 72 63 6 
)    90 9k 88 79 69 71 70 66 67 69 83 69 86 89 9k 85 80 68 69 76 77 8U 72 6 

J     90 86 83 67 61 62 51 ko 51 ^6 73 63 73 65 87 62 66 56 65 6k 56 72 6U 6 
2 92 96 91 79 69 72 71 66 68 70 8U 70 87 72 96 87 80 68 70 77 79 8U Jk 6 

3 90 85 82 67 62 62 51 ko 51 k6 73 63 73 65 87 62 65 56 66 61+ 56 73 6k ( 
2 92 96 91 80 70 73 71 66 69 70 85 71 87 90 96 87 80 69 71 76 79 85 Ik ( 

1     Ik 71 67 58 58 57 kQ 39 ^9 k3 66 55 67 62 75 56 59 k2 61 58 50 65 58 ! 
5     85 89 80 7^ 69 7^ 71 67 68 69 79 65 80 81 90 81 70 63 6k 68 72 91 68 I 

8     80 76 75 60 60 59 50 39 50 k6 68 57 69 63 79 58 61 k3 61 59 51 67 60 
3 91 99 93 82 77 80 79 73 Ik 78 88 72 91 91 98 90 83 70 73 80 81 88 78 

0 
mm» 

t 



(SHE ET 92| 

40    41 42 43 44 45 46 47 48 

PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/Hl 1   39 

FLOW      i 

TOTAL ROLLER | PRESS 

I   61 
J   81 

63 
76 

53 
65 

65 
67 

63 
72 

51* 
71* 

71 
80 

62 
70 

62 
61* 

23 21.5 
22.5 5.5 

Ik 
65 

kk 
kk 

1*2 
38 

38 
35 

22 19 

3   61 
>   83 

63 
78 

5U 
66 

65 
69 

63 
7^ 

55 
76 

71 
82 

63 
71 

62 
65 

23 21.0 
22.5 5.5 

73 
65 

kk 
kk 

1*2 
38 

38 
35 

22 19 

5   61 
li   6k 

6k 
79 

55 
67 

66 
69 

6k 
76 

56 
77 

72 
83 

63 
72 

63 
66 

23 21.0 
22.5 5.5 

72 
65 

kk 
kk 

1*2 
38 

38 
35 

22 19 

5   62 
k   Bk 

61* 
79 

55 
67 

66 
69 

63 
76 

55 
77 

72 
83 

63 
72 

63 
66 

23 21.3 
22.5 5.5 

72 
65 

kk 
kk 

1*2 
38 

38 
35 

22 19   | 

5   6l 
It   85 

6* 
79 

55 
68 

66 
69 

64 
76 

56 
77 

72 
83 

6U 
72 

63 
66 

23 21.6 
22.8 5.6 

72 
65 

kk 
kk 

1*2 
38 

38 
35 

22 19 

5   61 
1»   85 

64 
79 

55 
67 

66 
69 

61* 
69 

56 
77 

72 
83 

63 
73 

62 
66 

23 21.3 
22.5 5.6 

73 
65 

kk 
kk 

1*2 
38 

38 
35 

22 19   j 

5   61 
k   85 

65 
80 

55 
68 

66 
69 

61* 
76 

56 
77 

72 
81* 

63 
72 

63 
66 

23 21.3 
22.5 5.6 

73 
65 

kk 
kk 

1*2 
38 

38 
38 

22 19 

7   62 
6   87 

66 
80 

56 
68 

65 
70 

61* 
77 

56 
79 

72 
81* 

61* 
Ik 

61* 
67 

23 21.6 
22.5 5.6 

73 
65 

kk 
kk 

1*2 
38 

38 
35 

22 19 

7   62 
6   87 

65 
80 

56 
69 

66 
71 

61* 
76 

56 
79 

73 
85 

6k 
Ik 

63 
67 

2k 21.6 
22.8 5.6 

72 
65 

kk 
kk 

1*2 
38 

38 
35 

22 19 

5   56 
0   81 

59 
70 

U2 
63 

61 
6k 

58 
68 

50 
72 

65 
91 

58 
68 

59 
61 

22 20.1 
22.5 5.5 

78 
66 

k6 
kk 

1*1* 
38 

39 
36 

23 20 

9   58 
8   90 

61 
83 

U3 
70 

61 
73 

59 
80 

51 
81 

67 
88 

60 
78 

60 
70 

23 21.U 
22.8 5.6 

77 
66 

k6 
kk 

1*1* 
38 

39 
36 

23 20 



1 
TIME TOTAL TOTAL TAIL 

DATE OF TEST INPUT H.P. 

DAY TIME H.P. 1 2  3 4  5 6  7  8  9 

12/10/7 I lh:00 157:56 3000 U25 DUMMY 
TEST 

92 
98 

102 83 
76 111* 

108 82 
117 110 

102 89 96 58 L 
111 110 106 101* 1; 

12/10 ll*:30 158:26 3000 li25 DUMMY 
TEST 

96 
98 

108 88 
76 115 

112 88 
117 112 

109 95 102 105 15 
112 110 105 101* i: 

12/10 15:00 158:56 3000 1*25 DUMMY 
TEST 

97 
98 

109 89 
76 115 

113 89 
118 112 

110 96 103 105 H 
112 110 106 101* U 

12/10 15:30 159:26 3000 1*25 DUMMY 
TEST 

97 
99 

109 90 
76 111* 

113 89 
116 110 

110 96 103 105 12 
110 109 106 101* 11 

12/10 16:00 159:56 3000 ll25 DUMMY 
TEST 

97 
99 

109 90 
76 111* 

113 89 
116 110 

110 96 103 105 12 
110 109 106 101* 11 

12/10 16:15 160:11 1950 U25 DUMMY 
TEST 

98 
97 

109 89 
75 112 

112 88 
116 109 

108 9^ 101 10l* 12 
109 107 10l* 102 11 

12/10 16:1*5 160:Ul 3000 1*25 DUMMY 
TEST 

97 
99 

108 88 
76 111* 

112 88 
117 111 

109 95 102 105 12( 
111 110 106 101* 1L 

12/10 17:15 l6l:11 3000 1*25 DUMMY 
TEST 

97 
99 

108 88 
76 111* 

112 88 
117 ill 

109 95 102 105 12< 
111 110 106 101* 11: 

12/10 17:^5 161:1a 3000 1*25 DUMMY 
TEST 

97 
99 

109 88 
76 111* 

113 89 
117 111 

110 96 103 105 12; 
111 110 106 10l* 112 

12/10 18:15 162:11 3000 1*25 DUMMY 
TEST 

97 
99 

109 89 
76 115 

113 89 
117 111 

110 96 103 105 123 
112 111 107 105 112 

12/10 18:1»5 162:1*1 3000 1*25 DUMMY 
TEST 

97 
99 

109 89 
76 115 

113 89 
117 111 

no 96 103 105 126 
112 111 107 105 11? 

^ 
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 TABLE HI. ROLLER GEAR TRANSMISSION TEST DATAiLABORATORY I 

TEMPERATURE (0C) 

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

5 98 119 86 91 78 78 81 91 73 72 78 79 76 75 79 80 76 75 60 60 59 50 39 
> IOU 110 110 102 fk 97 106 103 92 92 93 90 90 91 93 92 100 93 83 77 8l 79 72 

> 105 125 93 97 83 82 87 97 81 79 85 85 83 83 86 87 83 81 66 61» 6k 5k k2 
5 IOU ill 110 103 73 97 106 103 93 92 9^ 90 90 91 95 96 99 93 8U 78 81 79 75 

J 105 127 95 98 8U 83 88 98 8l 80 86 86 Bk 85 87 88 83 81 67 65 65 5U k3 
5 IOU ill 110 103 73 97 106 103 93 92 9^ 90 90 91 95 95 99 93 8U 78 81 79 73 

} 105 126 95 98 Bk Bk 88 98 81 80 86 86 83 8U 87 88 83 81 67 65 65 3k k3 
5 IOU 111 110 102 73 97 106 103 92 92 9^ 89 89 91 9^ 9^ 99 9k Bk 78 82 79 73 

3 105 126 95 98 Bk Bk 88 98 81 80 86 86 83 8U 87 88 83 81 67 65 65 5^ 1*3 
5 IOU ill 110 102 73 97 106 103 92 92 9k 89 89 91 9^ 9k   99 9k Bk 78 82 79 Ik 

L IOU 12U 92 96 83 83 85 97 80 79 83 79 80 88 83 87 
i 102 no 108 101 72 96 103 101 91 90 91 83 83 8U 88 86 

2 105 126 95 97 82 83 87 98 80 79 85 85 83 Bk 86 87 83 81 67 65 65 55 k3 
5 10k ill 110 10k 73 97 107 103 92 92 93 89 89 91 9k 91   99 93 Bk 78 82 79 7U 

2 105 126 9k   97 Bk 83 87 98 80 79 85 85 81* 81* 86 89 83 81 67 61* 61* 51* 1*3 
6 10l* 111 110 102 73 97 107 103 92 92 93 90 90 91 9l* 9l* 99 9l* 85 78 82 79 7l* 

3 105 125 91* 98 81* 83 88 98 81 80 85 85 81* 83 87 88 83 82 67 65 65 5l* 1*3 
6 IOU 111 110 102 73 98 107 103 92 92 93 90 90 91 9l* 9l* 99 91* 85 78 82 79 71* 

3 105 125 91* 98 81* 8U 88 98 81 80 85 85 81* 83 87 89 83 82 67 65 65 55 1*3 
7 105 112 111 103 71* 98 107 IOU 93 92 91* 90 90 92 95 95 99 91* 85 78 82 80 71* 

3 105 126 91* 98 81* 81* 88 98 81 80 85 86 81* 81* 87 89 83 82 67 65 65 51+ 1*3 
7 105 112 111 103 71* 98 107 IOU 93 92 91* 90 90 92 95 93 100 9U 85 79 82 80 75 

t v 



TEST (SHEET 39) 

39 40 41 42 43 44 45 46 47 48 

PUMP |     MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT    | 
PRESS 

L/H   R/H | 37    38 

FLOW 
TOTAL ROLLER PRESS 

6k   79 
92   98 

58 
90 

61 
82 

kk 
70 

61 
7U 

59 
79 

51 
81 

67 
89 

60 
78 

59 
70 

22 21.0 
22.8 5.6 

75 
66 

U5 
kk 

k2 
38 

39 
35 

23 20 

67   85 
92   99 

63 
91 

66 
Qk 

53 
70 

66 
Ik 

61* 
80 

56 
82 

73 
89 

6U 
78 

65 
70 

23 21.6 
22.8 5.6 

75 
66 

U5 
kk 

k3 
38 

39 
35 

23 20 

67   86 
92   99 

63 
91 

66 
85 

53 
70 

67 
76 

65 
80 

57 
81 

73 
89 

66 
78 

6k 
71 

21» 21.6 
22.8 5.6 

75 
65 

k5 
kk 

k3 
38 

39 
35 

23 20 

67   86 
93   99 

63 
91 

66 
8^ 

53 
71 

67 
76 

65 
80 

56 
82 

73 
89 

65 
79 

6k 
71 

25 21.3 
22.8 5.6 

75 
65 

kk k3 38 23 20 

67   86 
93   99 

63 
91 

66 
8U 

53 
71 

67 
76 

65 
80 

56 
82 

73 
89 

65 
79 

6U 
71 

25 

25 

21.3 
22.8 

21.3 
22.8 

5.7 

5.7 

75 
65 

Ik 
65 

kk 
k3 

kk 
U3 

k3 
38 

k2 
38 

38 
35 

38 
35 

23 

23 

20 

20 

67   85 
92   99 

63 
91 

67 
83 

53 
71 

68 
75 

66 
80 

57 
82 

73 
89 

65 
78 

6k 
71 

25 21.3 
22.8 5.7 

Ik 
65 

kk 
k3 

k2 
38 

38 
35 

23 20 

67   86 
93   99 

63 
91 

67 
85 

53 
71 

68 
76 

66 
80 

57 
82 

73 
89 

65 
78 

6k 
71 

25 21.3 
22.8 5.7 

73 
65 

kk 
k3 

k2 
38 

38 
35 

23 20 

67   86 
93   99 

63 
91 

67 
85 

53 
71 

68 
77 

66 
80 

57 
82 

73 
89 

65 
78 

6k 
71 

25 21.3 
22.8 5.7 

73 
65 

k3 
k3 

k2 
38 

38 
35 

22 19 

67   86 
93 100 

63 
91 

67 
85 

53 
71 

69 
76 

67 
80 

57 
82 

73 
90 

65 
79 

65 
71 

2k \ 21.0 
22.8 5.7 

73 
65 

k3 
k3 

in 
38 

38 
35 

22 19    1 

67   86 
93 100 

63 
91 

67 
85 

53 
71 

69 
77 

66 
80 

57 
82 

7»* 
90 

65 
79 

66 
71 

25 20.7 
22.8 5.7 

71 
65 

k2 
k3 

ko 
38 

37 
35 

21 19 

o 



DATE 
TIME 
OF 

DAY 

TOTAL 
TEST 
TIME 

TOTAL 
INPUT 

H.P. 

TAIL 
H.P. 

12     3      4 7     8     9     10 

12/10/72 

12/10 

12/10 

12/10 

12/10 

12/10 

12/10 

12/10 

12/10 

12/10 

12/10 

19:15 

19:^5 

20:00 

20:1*5 

21:15 

21:30 

22:00 

22:1*0 

22:55 

23:10 

163:11 

163:1*1 

163:56 

3000 

3000 

1950 

20:30      161*: 26    3560 

161*: 1*1 

165:11 

165:26 

165:56 

166:11 

166:26 

166:1*1 

1950 

3560 

1950 

3560 

1950 

3700 

1950 

1*25 

1*25 

1*25 

1*25 

1*25 

1*25 

1*25 

1*25 

1*25 

1*25 

1*25 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

97    109    89    111*     89    HO    96 103    106 126 
99      76 115    117 112    112 111 107    105 112 

98 109   89   111*   89   no   96 103   106 126 
99 76 115 117 HI 112 111 107 105 11 

99 110 90 111* 89 no 96 103 106 126 
HOO  76 111* 118 111 111 108 106 101* 111 

98 110 89 115 90 112 97 105 107 128 
101  78 116 118 113 113 112 109 107 llh 

100 111 91 115 90 111 97 10l* 107 127 
100  77 115 118 111 112 110 107 105 112 

98 110 89 115 90 112 97 105 107 128 
101  77 116 118 113 111* 112 109 107 llU 

98 110 90 111* 89 109 96 103 106 125 
100  76 115 118 111 112 110 106 101* 112 

98 110 89 111* 90 112 97 105 107 127 
100  77 116 118 113 113 112 108 107 113 

Stop - Check Torquing Device for Travel  1 

98 109 89 112 87 107 93 100 103 121* 
96  73 110 111* 10I* IQl* 102 100 97 10l* 

96 108 89 113 89 110 96 103 105 128 
96  71* 111 111* 112 105 105 102 100 107 

98 109 91 113 88 109 8U 101* 105 125 
97 Ik  101 115 106 107 105 101 99 107 
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 TABLE XU. ROLLER GEAR TRANSMISSION TEST DATA;LABORATOR\ 

TEMPERATURE («C) 

8 9  10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

L03 106 126 95 98 85 Sli 88 99 81 80 85 86 81* QU   87 90  8U 83 67  65 65  5,♦ ^ 
L07 105 112 111 103 lh   98 107 10h 93 92 9k 90 90 92 95 91* 100 9* 85  79 82  80 75 

.03 106 126 9^ 98 81+ 81» 88 99 81 80 85 86 8I1 85 87 89 83 83 67  65 65  55 ^3 

.07 105 11 HI 103 7h   98 107 101» 93 92 9h 90 90 92 95 95  99 91» 85  78 82  80 75 

.03 106 126 91+ 98 8J+ 81» 87 98 81 80 85 8J+ 8U 83 86 90 

.06 101» 111 110 102 73 98 105 103 93 92 93 86 37 88 92 90 

.05 107 128 95 100 85 85 90 100 82 81 86 91 89 89 91 92 86 89 67  65 65  5^ 1»3 
09 107 11^ 112 105 76 100 110 106 95 9l» 97 95 95 96 100 99 10^ 98 86  79 83  82 75 

lOU 107 127 95 99 85 85 88 100 82 81 87 87 86 86 89 92 
107 105 112 111 103 lh   98 106 105 91» 93 91» 87 86 89 93 91 

105 107 128 96 100 8k    85 90 100 81 81 87 92 89 89 92 9^  87 89 68  65 65  55 k3 
109 107 11^ 113 105 76 100 110 106 95 95 97 95 95 97 100 99 10l* 99 86  79 83  32 77 

103 106 125 9U 98 8U Qk 87 98 81 80 85 82 82 80 85 88 
106 IOU 112 111 103 7k   98 106 IOU 9k 92 93 86 86 87 91 90 

L05 107 127 95 99 85 85 90 100 8l 80 86 91 89 88 91 9k    87 88 67  65 65 3k   1+3 
L08 107 113 112 105 76 100 110 106 95 9k 96 95 95 96 100 99 10l» 99 85  79 83  82 77 

T Travel  On Power at 22:25 

LOO 103 12U 92 96 82 82 8U 96 79 78 79 73 76 71 76 80 
LOO 97 IOU 103 96 66 92 97 97 85 8U 85 76 76 77 80 78 

L03 105 128 95 99 83 SI» 88 98 80 79 83 86 85 83 87 91 
L02 100 107 106 98 68 9^ 103 99 87 86 89 8k 8k 86   90 87 

.01» 105 125 95 98 81» 81» 85 97 80 79 81» 80 83 78 83 71 

.01 99 107 106 98 68 93 101 99 88 86 87 79 81 82 85 82 



(TEST (SHEET 34) 

> 37 38 39 40 41 42 43 44 45 46 47 48 

67  86 63 67  53 69 66 57 Jk     65 65 2k 
93 100 91 85  71 75 81 82 90  79 71 

66  86 63 67  53 69 66 57 73  65 65 2k 
93 100 91 85  72 76  81 82 90  79 71 

67  88 6k   66 5k   68 66 57 7^  65 65 2k 
93 103 93 86  72 76 82 79 91  80 72 

PUMP 

FLOW 
TOTAL ROLLER PRESS 

67  88 61* 67  5^ 69  66 57 7k     66 65 25 
93 103 93 85  73 77  82 85 85  80 72 

67  88 63 66  5^ 68  66 57 Ik     65 6k   2k 
93 103 93 85  71* 77  82 85 91  79 72 

20.7 70 
22.8 5.7   65 

20.7 70 
22.8 5.7   65 

20.U 
22.8 5.7 

20.7 
22.8 5.7 

20.1* 
22.8 5.7 

21.0 
22.8 5.7 

20.7 
22.8 5.7 

20.7 
22.8 5.7 

22.8 
22.5 5.5 

22.5 
22.5 5.5 

70 
65 

70 
65 

70 
66 

70 
65 

71 
65 

70 
65 

21.0 72 
22.5 5.k 65 

71 
65 

78 
65 

MANIFOLD 

PRESS 
MAIN L/H R/H 

k2     kO     37 
1*3  38  35 

kl     kO     36 
k3     38  35 

kl 
k3 

kl 
k3 

k2 
k3 

k2 
k3 

k3 
k3 

k2 
k3 

k3 
kk 

kQ 
kk 

kO 
38 

kO 
38 

kO 
38 

U0 
38 

U0 
38 

kl 
38 

k2 
38 

U5 
38 

36 
35 

35 
35 

35 
35 

35 
35 

36 
35 

36 
35 

kk     k2     38 
kk     38  35 

38 
36 

U2 
35 

DUMMY 
INPUT 
PRESS 

L/H R/H 

22  19 

18  22 

22 

22 

22 

22 

22 

22 

23  20 

22 

2k 

t 
o 



DATE 
TIME 
OF 

DAY 

TOTAL 
TEST 
TIME 

TOTAL 
INPUT 

H.P. 

TAIL 
H.P. 

1 8 10 

12/10/72 

1/9/73 

1/9 

1/9 

1/9 

1/9 

1/9 

1/10 

1/10 

1/10 

23:25 

11:15 

11:U5 

12:15 

13:50 

lki20 

ll+:50 

10:10 

10: U0 

11:10 

166:56 

166:56 

167=26 

167:56 

167:56 

168:26 

168:56 

163:56 

169:26 

16?:56 

3700 

1950 

1950 

1950 

1950 

1950 

1950 

1100 

1100 

1100 

1*25 

250 

250 

250 

250 

250 

250 

250 

250 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

25C  DUMMY 
TEST 

DUMMY 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

97 109  89 ll6  90 111 97 lOU 107 129 
98 75 112 115 108 108 107 103 101 118 

Stop - Remove Test and Dummy for Inspect! 

56 115 107 121  91 ll6 110 109 112 113 
99 73 121 126 117 ll6 109 113 110 117 

52 108 103 115  83 107 91 100 103 125 
95 69 115 119 110 110 107 106 103 111 

52 108 102 115  83 112 92 99 102 12l 
95 69 115 119 110 111 107 106 103 11] 
Stop - Inspect Strainers 

5k 107 102 113  82 106 90 98 102 12; 
92 69 111 ll6 105 lOU 99 100 98 10: 

5U 108 111 Ilk     82 106 91  98 102 121 
9k   70 113 117 107 1 8 105 103 100 101 

5U 109 112 ll6 6k 108 93 100 lOU 13' 
93 71 11^ 119 109 109 107 105 102 11' 

Stop - Inspect Strainers 

66 108 109 112  85 103 88  96 100 11 
9k   95 117 120 112 111 106 106 102 11 

68 108 111 113 85 Ilk   89 96 100 11 
97 98 121 12l* 117 117 112 in 108 11 

72 110 IIP 115 88 106 91 98 102 12 
96 97 119 Lei Ilk Ilk  110 109 105 13 
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 TABLE IP. ROLLER GEAR TRANSMISSION TEST PATÄ;LABORATORY 

TEMPERATURE (0C) 

9  10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

k   107 129 90 100 85 8U 89 99 81 80 85 89 88 86 88 9k 
3 101 118 117 100 70 95 105 101 87 86 90 88 88 90 9U 93 
r Inspection 

9 112 113 101 110 89 86 91 103 89 8U 90 83 86 81 85 90 86 79 81 63 69 53 38 
3 110 117 116 107 81 102 105 107 95 91 89 85 88 85 95 88 89 89 85 Ik 76 77 67 

0 103 125 91 97 83 8l 82 9U 76 75 W 75 78 73 77 33 77 69 62 53 57 ^»3 32 
6 103 111 111 101 72 96 103 102 91 87 86 81 85 81 92 8U 88 88 80 69 71 72 63 

9 102 12k   90 96 80 79 87 93 76 73 80 73 77 70 75 80 76 66 62 53 57 '♦3 31 
6 103 111 110 101 72 96 IQk 102 90 87 86 82 85 80 91 8I1 87 88 86 69 70 72 63 

8 102 123 89 9k 78 79 80 92 76 73 79 70 75 68 72 77 7k 65 62 }k 58 1*3 33 
0 98 105 103 95 66 91 97 97 8U 80 77 72 7^ 71 8U 75 78 78 7U 65 66 67 60 

8 102 12U 89 95 80 79 82 93 77 73 80 71 76 70 Ik 80 75 66 62 53 57 1*3 33 
3 100 108 107 99 69 93 102 100 87 85 85 79 83 78 91 81 85 86 78 67 69 69 63 

0 lOU 130 92 97 81 80 83 95 79 76 82 7»» 78 72 76 82 77 68 63 5k 58 kk 32 
5 102 110 109 100 71 9k 102 101 89 86 85 80 83 79 91 83 8», 85 79 69 70 70 63 

6 100 119 87 92 81 6k   78 90 73 73 78 67 72 65 70 75 71 62 63 66 65 56 57 
6 102 113 102 lOU 75 101 101 lOU 9k 90 87 79 82 80 91 81 8U 85 83 79 79 78 78 

6 100 119 87 92 78 83 78 91 Ik 73 77 65 72 63 69 73 69 60 62 61* 63 55 57 
1 108 117 105 109 80 105 105 109 100 95 92 85 88 85 96 87 90 91 89 85 85 81» 81» 

8 102 121 89 9k 81 86 80 93 76 75 79 68 Ik 66 71 76 73 62 6k 67 66 58 61 
9 105 115 105 106 77 103 lOU 106 96 92 90 82 85 82 9k 6k 66 89 88 82 82 81 80 

% 



K TEST (SHEET 35) 

38   39 40 41 42 43 44 45 46 47 43 

|                PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H i   37 
FLOW 

TOTAL ROLLER PRESS 

22.8 
22.5 5.6 

77 
65 

U7 
«»3 

k5 
38 

kl 
35 

2k 21 

87 
90   7* 
92   99 

75 
76 

62 
77 

75 
67 

73 
76 

6h 
79 

70 
01+ 

72 
76 

70 
66 

13 21.6 
22.8 5.k 

70 
6k 

k2 
k3 

ko 
37 

37 
35 

21 19 

6h 
91 

82   66 
89   96 

6k 
75 

U6 
69 

63 
66 

62 
7^ 

53 
79 

58 
85 

62 
72 

58 
63 

11 19-2 
22.5 5.U 

71 
6* 

k2 
k3 

1*0 
37 

36 
35 

21 18 

6l 
91 

80   65 
89   95 

60 
75 

hi 
69 

59 
66 

58 
7^4 

51 
79 

56 
85 

59 
72 

56 
63 

11 19.2 
22.5 5.3 

70 
6k 

k2 
kk 

ko 
38 

36 
35 

21 18 

65 
8l 

79   65 
8i   91 

61+ 
68 63 

62 
6l 

61 
67 

53 
71 

58 
79 

62 
68 

59 
60 

13 19.5 
22.5 5.3 

71 
65 

k2 
kk 

ko 
38 

36 
35 

21 18 

62 
91 

80   65 
86   93 

60 
75 

^7 
65 

59 
67 

58 
73 

51 
76 

57 
83 

60 
72 

57 
63 

13 19.5 
22.5 5.3 

71 
65 

k2 
kk 

ko 
38 

36 
35 

21 18 

63 
90 

82   66 
87    9h 

62 
7»* 

i*9 
68 

6l 
66 

60 
72 

52 
78 

58 
81* 

6i 
72 

58 
63 

11 19.8 
22.5 5.3 

70 
65 

k2 
kk 

ko 
38 

36 
35 

21 18 

79 
99 

78   69 
93   95 

72 
101 

k3 
69 

72 
96 

69 
96 

63 
81 

63 
90 

69 
91 

68 
93 

12 18.9 
22.5 5.3 

71 
66 

k2 
kk 

to 
38 

36 
35 

21 18 

78 
106 

77   68 
96 101 

69 
107 

kk   69 
7^ 103 

66 
103 

61 
85 

6l 
9k 

67 
95 

67 
99 

12 18.9 
25.5 5.U 

72 
65 

k2 
kl 

ko 
37 

36 
35 

21 18 

79 
106 

80   70 
96   99 

71 
106 

kl   71 
72 102 

6'-. 
102 

o3 
85 

63 
93 

70 
9* 

69 
98 

12 19.5 
22.8 5.3 

71 
65 

k2 
k3 

1*0 
37 

36 
35 

21 18 

0/ 



DATE 
TIME 

OF 
DAY 

TOTAL 

TEST 

TIME 

TOTAL 
INPUT 

H.P. 

TAIL 
H.P. 

1      23456789     10 

1/10/73 

1/10 

l/'O 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

11:1*0 

12:10 

12:1*0 

13:10 

13:1*0 

ll*:10 

ll»:U0 

15:10 

15:1*0 

16:10 

16:1*0 

170:26 

170:56 

171:26 

171:56 

172:26 

172:56 

173:26 

173:56 

171*: 26 

171*: 56 

175:26 

1100 

1950 

1950 

1950 

1950 

1950 

1950 

21*00 

21*00 

21*00 

21*00 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUWY 
TEST 

DUMMY 
TEST 

DUMMY 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

72    110    113 115    89    106   91    98    102    122 
96      97   119 121 111*   ul* 109 108   105    111* 1 

71*   111   112 ll6   92   109   93 101    101*    125 
99     99    121 125 117   117 113 112   110    119 1 

75    HI   112 ll6   91   108   93 100   101*    126 
99    100   122 125 118   118 113 112    110    119 1 

76   111   113 117   92   109   91* 101    105    126   ; 
99    101    122 125 119   119 Ilk 112   110    119 1' 

65    109   103 115   87 
90     93   119 123 119 

107   92 100   103 
105 110 110   108 

66    115    107 121   91*   ll6 100 108   111 
91     93   119 123 119   115 110 110   107 

121*    1 
ll6 li 

131 K 
ll6 1( 

62    108 
88     91 

6l   108 
89     92 

6l   108 
87     90 

101 111*   86   106   92   98   102    123   I 
119 123 119   115 HI 110   108   116 l( 

101 115   86   107   92   99   103 
120 123 120   117 112 111   109 

125 < 
118 1( 

100 115 86 107 93 99 
118 122 118 115 111 110 

103 125 < 
107 ll6 1( 

60 108 101 115 86 107 92 99 103 
87  90 118 122 118 115 111 110 107 

125    i 
116 1( 

60   108   100 111*   85   107   92   99   103   121*   i 
86     90   118 122 118   115 111 110   107   ll6 1C 

281 



TABLE IP. ROLLER GEAR TRANSMISSION TEST PATA;LABORATORY 
TEMPERATURE |0C) 

9     10     11    12    13   14    15    16    17    18    19   20   21   22   23    24   25   26   27   28   29    30   31 

102   122   89   9^     81   87   81     93   77   75     80   68   75   67   71     77     73 63    6k   67    66   57   61   ( 
105   111» 105 106     77 103 103   106   96   93     90   82   85   82   9^     83     88 88     88   82     82   81   81   ( 

10*   125   92   97     83   89   83     95    79   77 
110   119 108 110   105 105 107   110 100   95 

83   76   78   72   76     82     77 69     65   68 
95   87   91   87   99     00     93 93     90   M 

67 60 62 ( 
85 81* 83 i 

10k   126 92 97  83 89 83  95 79 78 
110 119 109 110  8ü 106 108 110 100 96 

83 75 78 72 76  82  77 68  65 68 
93 87 92 87 100  90  93 9k     90 85 

66 59 61 6 
85 83 83 8 

105 126 93 97 
110 119 109 110 

81» 90 81*  96 79 78 
81 107 108 110 100 96 

6k   76 79 73 77  83  78 69  66 68 
95 88 92 87 100  95  93 9k     90   85 

67 60 63 6 
86 85 81* 8 

103 121* 89 95 
108 116 105 105 

111 131 100 103 
107 ll6 105 107 

81 82 82  93 76 75 
76 103 105 106 96 92 

63 88 91 102 87 81* 
77 103 105 107 96 92 

81 
92 

71» 
85 

77 
89 

71 
6k 

75 
96 

80 
87 

76 66 
90 9! 

62 
88 

55 
81 

59 
80 

1*7 
80 

38 
79 

4J 
8; 

89 
92 

Qk 
6k 

86 
89 

81 
81* 

85 
95 

91 
87 

S 77 
89 91 

70 
87 

60 
81 

66 
80 

51 
80 

39 
78 

5£ 
8C 

102 123 89 91*  81 81 82  93 76 Jk 
108 ll6 105 107  77 103 106 106 96 92 

80 73 78 70 75  80  75 66  61 5k 
92 81* 89 81* 95  87  90 9x     87 81 

57 1*5 3l* M 
80 80 79 81 

103 125 90 95  81 81 83  93 77 75 
109 118 107 109  79 105 108 108 98 91» 

81 76 78 73 77  82  76 68  61 5k 
9k   87 91 86 100  90  92 91  89 82 

57 1*1» 35 1*5 
81 81 79 81 

103 125 91 95  81 81 83  91» 77 75  81 77 78 73 77  82 
107 116 105 107  76 103 107 107 96 92  92 85 90 81* 98  88 

76 68  61 51*  57 1»1* 3l* 1*5 
91 90  87 81  79 79 76 79 

103 125 89 95  80 81 83  93 76 71»  81 76 78 73 77  82  76 68 
107 116 105 107  76 103 107 107 96 92  92 85 90 81* 98  88  90 91 

6l 51»  57 1»1» 31» 1»5 
86 81  79 79 78 79 

L03 121* 89 95  81 81 83  93 76 71»  81 76 78 73 77  82  76 68  61 51»  57 1»5 31» 1*5 
L07 116 105 107  76 102 107 107 96 92  92 85 89 81* 98  87  91 91  87 81  79 79 78 79 



EST (SHEET 36)                                                                                                     | 

40 41 42   43 44 45 46 47 48 

|              PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H| 17    38   39 

FLOW 

TOTAL ROLLER PRESS 

r9   80   70 
)5   96    99 

71 
107 

1*8 
72 

72   70 
103 103 

63 
87 

61* 
93 

70 
9k 

69 
98 

13 19.5 
22.5 5.3 

71 
65 

U2 
1*3 

1*0 
37 

36 
35 

21 18 

)0   83   71 
)7   91* 10U 

72 
106 

1*8 
105 

Ik   71 
103 103 

65 
89 

66 
95 

72 
96 

70 
100 

Ik 19.5 
1   22.5 5.3 

71 
6k 

1*2 
i     1*2 

1*0 
37 

36 
35 

21 18 

50   83   70 
rr 97 ioi* 

73 
106 

k9 
105 

73   71 
103 103 

65 
89 

65 
95 

72 
97 

70 
100 

Ik 19.5 
22.5 5.5 

71 
6k 

1*2 
1      1*2 

1*0 
37 

36 
35 

21 18 

Jl   6U    71 
37   98 105 

73   50 
108 106 

7^   72 
105 101* 

66 
90 

66 
96 

73    71 
98 101 

16 19.5 
22.5 5.5 

71 
6U 

1*2 
1*2 

1*0 
37 

36 
35 

j  21 18 

56   81   67 
D5   95 101* 

65 
105 

1*6 
71 

63   62 
101* 10U 

53 
86 

59 
93 

62 
95 

60 
99 

16 19.2 
22.8 5.U 

70 
61* 

1*2 
1*2 

1*0 
37 

36 
35 

21 18 

58   88    72 
Dl*   9k 101 

67 
103 

60 
72 

67   66 
100 101 

58 
85 

65 
92 

67 
9U 

63 
97 

17 19.8 
22.5 5.5 

70 
61* 

1*2 
1*2 

1*0 
37 

36 
35 

21 18 

51*   80   67 
Dl*   91+ 101 

63 
103 

k5 
71 

61  60 
101 101 

51 
85 

53 
92 

59 
9k 

58 
97 

17 18.9 
22.5 5.U 

71 
61* 

U2 
1*2 

1*0 
37 

36 
35 

21 18 

63   81   66 
Dl*    91* lOU 

62 
105 

1*6 
73 

59    58 
102 103 

51 
87 

57 
93 

59 
95 

58 
98 

17 19.2 
22.5 5.5 S 1*2 

1*2 
1*0 
37 

36 
35 

21 18 

63    81    65 
03    9k 102 

62 
101* 

U6 
71 

59   58 
100 102 

51 
85 

57 
92 

60 
9k 

58 
96 

15 19.2 
22.5 5.U 

70 
61* 

1*2 
1*2 

1*0 
37 

36 
35 

21 18 

63    81    65 
02    9k 102 

62 
101* 

1*6 
71 

60    58 
100 102 

51 
85 

56 
91 

59 
93 

57 
96 

15 19.2 
22.5 5.1* 

70 
61* 

1*2 
1*2 

1*0 
37 

36 
35 

21 18 

63    81    65 
03    91+ 102 

62 
101* 

1*6 
71 

60    58 
100 102 

51 
85 

56 
91 

59 
93 

57 
96 

15 19.2 
22.5 5.U 

70 
61* 

U2 
1*2 

1*0 
37 

36 
35 

21 18 



DATE 
TIME 
OF 

DAY 

TOTAL 
TEST 
TIME 

TOTAL 
INPUT 

H.P. 

TAIL 
H.P. 

1 7   a 10 

1/10/T3 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

1/10 

17:10 

17:U0 

18:10 

19:30 

20:10 

20:U0 

21:10 

21: U0 

22:10 

22:25 

22:55 

175:56 

176:26 

176:56 

177:26 

177:56 

178:26 

178:56 

179:26 

179:56 

180:11 

180:1*1 

2U00 

2700 

2700 

3000 

3000 

3000 

3000 

3000 

3000 

1950 

3000 

250 

250 

250 

U25 

U25 

U25 

U25 

U25 

1+25 

1+25 

1+25 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 

TEST 

60 108    100 Ilk    85   107     92   99   103 12U 
86   90   118 122 118   115   111 110   107 116 

59 108   100 115    86   108     93 100   103 125 
86   90   119 122 119   115   112 110   108 116 

59 108   100 115    86   108 
86   90   119 122 119   115 

93 100   103 126 
110 110   108 111 

Stop Change tail load to 1+25 H.P. ins 

56 108   100 111*   86   108     93 100   lOU 125 
96    89    120 12k 120    116    112 112    110 Hi 

Stop    to correct tail load   oa power at 

57 109    100 116    88   110     95 102   106 12( 
91+   87   119 123 118   111*   in no   108 11( 

57 109    100 116    88   111     95 102   106 12« 
91+    87    119 123 118   115   112 110   108 11' 

56 109     99 116   88   111     95 102   106 12' 
93   87   119 123 118   116   112 110   108 Hi 

57 109   101 116   88   111     95 102   106 12 
93   «7   119 123 118   116   108 110   108 11 

57 109    100 116   88   111     95 103   106 12 
93    87    119 123 118   ll6   112 110   108 11 

56 109 101 116 87 109 93 101 101+ 12 
93    86 118 122 117 113 HO 109 106 11 

56 109 100 116 88 111 95 103 106 IS 
93   87 119 123 118 116 112 110 108 1] 

283 

I 



kBLE HI. ROLLER GEAR TRANSMISSION TEST DATA;LABORATORY BACK-TO-Bi 
TEMPERATURE (0C) 

12 13 U  13 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 33 

95 81 81  83 93 76 Ik   8l  76 78 73 77  82 76 68 61 }k   57 ^5  3^ ^5 38  68 57 
107 76 102 107 107 96  92 92  85 89 81* 98  87 91 91 87  81 79 79  78 79 79  93 87 

95 80 81  8U 9k   77  75 82 
108 77 103 108 108 97  92 93 

79 81 76 79  81* 77 72 61 
86 91 85 100  88 90 90 87 

5U 57 kk     3k   U5 38 
81 80 80  78 80 80 

95 81 81 6k   9k   77  75 82 
108 77 103 108 108 97  93 93 

strainers  on power at 19:00 

79 81 76 79  8U 77 72 61 
87 91 86 100  88 92 92 87 

53 56 1*3  33 kk   38 
81 179 79  78 80 79 

95 
109 

80 81 
78 105 

6k 
110 

9U 
110 

77 
97 

75 
95 

82 
9k 

78 
88 

80 
92 

76 
88 

79 
101 

81* 
90 

78 
93 

Ik 
93 

63 
88 

56 
6k 

60 
82 

U6 
82 

35 
81 

U7 
83 

39 
82 

71 56 
91* 87 

97 
108 

33 83 
76 103 

86 97 
109 108 

80 
96 

78 
93 

85 
93 

80 
87 

81 
91 

78 
86 

82 
99 

86 
88 

80 
92 

76 
92 

65 
88 

58 
814 

63 
82 

U8 
81 

37 
81 

k9 
83 

1*1 
82 

73 59 
9U 88 

98 
108 

83 83 
76 103 

86 
109 

97 
108 

80 
96 

78 
93 

85 
93 

80 
87 

81 
91 

79 
85 

82 
100 

87 
88 

80 
92 

76 
92 

65 
88 

58 
6k 

63 
82 

k6 
81 

36 
81 

1*9 
83 82 

73 6C 
9U 86 

98 
108 

83 83 
76 103 

86 
109 

97 
108 

80 
96 

78 
93 

85 
93 

81 
87 

81 
90 

79 
86 

82 
99 

86 
88 

80 
92 

76 
92 

65 
88 

58 
8U 

62 
82 

k6 
61 

35 
81 

k6 
83 

kl 
82 

73 6C 
91* 86 

98 
108 

83 83 
76 103 

86 
109 

97 
108 

80 
96 

78 
93 

85 
93 

81 
87 

82 
91 

79 
86 

82 
99 

86 
88 

80 
92 

76 
92 

65 
88 

57 
6k 

62 
82 

k6 
81 

36 
81 

U8 
83 

1+1 
82 

73 6C 
91* 86 

98 
108 

83 83 
76 103 

86 
109 

97 
108 

80 
96 

78 
93 

85 
93 

82 
87 

82 
91 

79 
86 

82 
99 

87 
88 

80 
92 

76 
92 

65 
88 

58 
8U 

62 
83 

U8 
81 

35 
81 

1+8 

83 
1*1 
82 

73 6C 
91* 86 

96 
106 

82 82 
76 102 

dk 
107 

96 
107 

79 
96 

77 
93 

83 
92 

77 
85 

79 
90 

Ik 
85 

79 
96 

83 
87 

98 
108 

83 83 
76 103 

87 
110 

97 
109 

80 
96 

78 
93 

85 
93 

83 
87 

85 
91 

80 
86 

83 
100 

87 
88 

80 
93 

76 
93 

65 
88 

58 
6k 

62 
83 

k6 
81 

35 
81 

U8 
83 

1*0 
82 

72 5S 
95 86 



TEST(SHEET37| 

44 38   39    40 41 42 43 45 46 47 48 

PUMP               | MANIFOLD  I 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H| 37 

FLOW 

TOTAL ROLLER PRESS 

63 
L03 

81   65   62 
9k 102 lOU 

U6 
71 

60 
100 

58 
102 

51 
85 

56 
91 

59 
93 

57 
96 

15 19.2 
22.5 5.U 

70 
6k     1 

k2 
k2 

ko 
37 

36 
35 

21 18 

62 
102 

82    65    62 
95 103 10k 

us 
72 

59 
101 

58 
102 

50 
85 

56 
92 

59 
9U 

57 
97 

Ik 19-2 
22.5 5.»» 

70 
Sk 

k2 
k2 

ko 
37 

36 
35 

21 18 

62 
103 

82   Sk   61 
95 103 10U 

^6   59 
72 101 

58 
102 

50 
85 

56 
92 

59 
9k 

57 
96 

Ik 19.2 
22.5 5.U 

70 
Sk 

k2 
k2 

ko 
37 

36 
35 

21 18 

63 
100 

83   65   61 
95 10»» 103 

U8 
71* 

59 
96 

58 
101 

51 
85 

57 
93 

59 
9U 

59 
95 

13 19.5 
22.5 5.U 

70 
6U 

1+2 
U2 

ko 
37 

36 
3U 

21 18 

61* 
102 

85   68   6U 
96 103 10U 

50 
71 

63 
99 

61 
102 

53 
81* 

60 
93 

61 
9»» 

6l 
96 

13 19.8 
22.5 5.»» 

70 
6k 

k2 
k2 

ko 
37 

36 
35 

21 18 

65 
103 

85   68   614 
96 lOU 10U 

50 
71 

62 
99 

61 
102 

52 
85 

59 
93 

62 
9k 

6l 
96 

13 19.8 
22.5 5.1* 

70 
6li 

k2 
k2 

UO 
37 

36 
3U 

21 18 

61» 
103 

85   67   63 
96 10k 10k 

h9 
71 

63 
99 

61 
102 

52 
85 

59 
93 

6l 
9k 

60 
97 

12 19.8 
22.5 5.* 

70 
6k 

k2 
k2 

UO 
37 

36 
3U 

21 18 

61* 
103 

85   66   63 
96 103 103 

50 
71 

63 
99 

61 
102 

52 
85 

59 
93 

6i 
9k 

6i 
96 

12 19.8 
22.5 5.k 

70 
6k 

k2 
k2 

UO 
37 

36 
3U 

21 18 

61« 
102 

85   65   63 
96 103 10U 

50 
71 

62 
99 

6l 
102 

52 
85 

59 
93 

6i 
9U 

60 
96 

12 19.8 
22.5 

19.5 
22.5 

5.1» 

5.k 

70 
67 

70 
61» 

k2 
k2 

k2 
k2 

UO 
37 

UO 
37 

36 
3U 

36 
3U 

21 

21 

18 

18 

6U 
102 

85   65   62 
96 10k 10k 

50 
71 

62 
100 

61 
102 

52 
85 

59 
93 

6l 
9k 

60 
96 

12 19.8 
22.5 5.^ 

70 
6k 

k2 
k2 

UO 
36 

36 
3U 

21 18 



TIME TOTAL TOTAL TAIL 
DATE OF TEST INPUT H.P. 

DAY TIME H.P. 1 2      3      4      5 6      7 8 9     1 

1/10/73 23:25 181:11 3000 U25 DUMMY 55 109 100 117    88 111   95 103 106 12 
TEST 9^ 87 119 123 118 116 112 110 108 11 

1/10 23:55 l8l:la 3000 U25 DUMMY 55 109 100 117    88 111   95 103 106 12 
« TEST 9k 87 119 123 118 116 113 110 108 11 

1/11 03:25 182:11 3000 1*25 DUMMY 55 109 100 117   88 111   95 103 106 12 
TEST 93 87 119 123 118 116 113 110 108 11 

1/11 03:55 182:1a 3000 1*25 DUMMY tk 109 100 116    88 111   95 102 106 12 
TEST 93 86 119 123 118 116 112 110 108 11 

1/11 01:25 183:11 3000 U25 DUMMY 5U 109 100 116   88 111   95 102 106 12 
TEST 93 86 119 123 118 ll6 112 110 108 11 

1/11 01:55 183:1»1 3000 U25 DUMMY 5^ 109 100 116   88 HI   95 102 106 12. 
TEST 93 85 119 123 118 115 112 110 108 11' 

Stop            end of shift 

1/11 05:30 183:1+1 1950 U25 DUMMY 69 109 102 110   80 100   86 92 97 IK 
TEST 98 91 116 121 112 110 107 106 103 11J 

1/11 05:J*5 183:56 1950 U25 DUMMY 72 106 106 112    83 103   88 9k 98 12( 
TEST L00 93 117 122 113 112 110 108 105 111 

1/11 06:15 l81i:26 3560 1*25 DUMMY 76 109 109 ll6    87 110   93 101 101* 12< 
TEST 105 97 122 125 120 119 Ilk 112 110 US 

1/11 06:30 181»: 1*1 1950 U25 DUMMY 63 106   99 113    83 105   89 97 100 12: 
TEST 93 85 119 123 118 115 110 107 110 116 

1/11 07:00 185:11 3560 U25 DUMMY 61 106   99 H^   8U 108   92 100 102 121 
TEST 9U 85 120 121* 121 118 111* 112 110 116 

285 



TABLE HI. ROLLER GEAR TRANSMISSION TEST DATA-LABORATC 
TEMPERATURE |0C) 

8 10  11  12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

95 103 106 129 9'»  98 83 83  87 97  80 78 85 83  85 80 83  87 81 76 65  58 62 kB 
12 110 108 117 111 108 77 103 110 109  97 93 93 87  91 87 100  89 93 93 88 8U 83  82 

95 103 106 129 9*»  98 83 83  87 97 
13 110 108 117 107 108 77 103 110 109 

80 78 85 83  85 80 83  87 80 76 65  58 62  1*8 
97 93 93 87  91 87 100  89 92 92 88  8U 83  82 

95 103 106 129 91*  98 83 83  87 97 
13 110 108 117 106 108 77 103 110 109 

80 80 86 83  85 80 83  87 80 76 65  57 62  U7 
97 93 93 88  91 87 100  89 92 92 88 ok   83  82 

95 102 106 129 9h 
12 110 108 117 107 

98 83 82  87 97 
108 77 103 110 108 

79   78   85   83 
97   93   93   87 

85   80   83     87    80   76   61*     57   61     J+6 
91   87 100     89    93   93   89     8U   82     81 

95   102   106 128   91*     97   83   82     86   97 
12   110   108 117 108   108   77 103   109 108 

79   77   85    83 
96   93   93   87 

85   80   83     86    80   76   61*     56   61     U5 
91   86 100     89    92   92   88     81+   82     81 

95   102   106 128   91*     97   83   82     86   97 
12   110   108 117 108   108   77 103   109 108 

79 77 85 83 
96 93 93 87 

85 80 83  86 80 76 6k     56 61  1*5 
91 86 100  89 92 92 88  81+ 82  81 

36  92  97 116 82  88 72 78  77 88 
D7 106 103 112 102 101* 7k  101 101 105 

72    70    72    63 
93   89   85    79 

61*   61   65     69    69   60   61*     72   71     60 
82   79   90     80    81+   8U   8U     8U   85     82 

38     9k     98 120   85     91   76   82     79   90 
LO   108   105 111» 103   105   76 102   105 105 

73 72 75 65 
95 92 88 81 

70 63 69  72 72 62 62  67 65  56 
85 81 9k     Qk    87 87 Sk     81 82  80 

)3 101 10k 129 90  97 82 88  86 96 
Ik    112 110 119 109 110 79 107 112 111 

78 77 81* 82 
99 96 96 92 

86 80 82  86 80 79 61+ 69 67  59 
95 90 102  93 97 96 89  85 87  81+ 

J9  97 100 123 87  92 79 79  81 91 
.0 107 110 116 105 107 77 103 107 108 

72 72 78 69 
96 95 9l* 86 

70 70 76  79 
90 85 99  87 

12 100 102 127 88  95 79 80  85 93 
.1+ 112 110 118 110 110 79 105 112 110 

75    73   82   82 
98   95    95   92 

86   78   81     82    77   76    59 
96   89   102   92    96   95    90 

51   56     1+1 
85   81+     82 

■ 



""r-^*^«-" 

ACK-TO-BACK TEST (SHEET 38) 
PUMP MA NIF( 

|         FLOW »RES 

12 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 TOTAL ROLLER PRESS MAIN L/» 

■8 

3 

UO 
82 

72 
95 

59 
88 

72 
99 102 

85   65    62 
96 10U 10h 

50 
71 

b2 
101 

61 
103 

52 
86 

59 
93 

62 
95 

60 
97 

11 19.8 
22.5 5.U 

70 
63 

k2 
k2 

ko 
36 

8 

3 

UO 
82 

72 
95 

59 
38 

72 
99 

63 
103 

35 
9t 

bb 
101* 

62 
101* 

50 
71 

63 
101 

6l 
102 

52 
85 

59 
93 

6i 
9^4 

60 
97 

11 19.8 
22.5 5.U 

70 
63 

k2 
k2 36 

7 
3 

39 
82 

72 
95 

59 
36 

72 
99 

63 
103 

85    66 
96 101» 

62 
101* 

50 
71 

62 
101 

60 
102 

51 
85 

59 
93 

61 
91* 

60 
97 

10 19.8 
22.5 5.J» 

70 
63 

k2 
k2 

ko 
36 

7 
3 

39 
8: 

72 
95 

5£ 
se 

72 
99 

63 
102 

85    66    62 
96 10U 10k 

h9 
71 

bl 
101 

60 
102 

51 
85 

58 
93 

61 
9h 

59 
97 

9 19.8 
22.5 5.1» 

70 
63 

k2 
k2 

1*0 
36 

3 
3t 
3: 

72 
9L 

5£ 
38 

72 
99 

63 
102 

&h   67 
96 10h 

61 
101* 

h9 
71 

61 
100 

60 
103 

51 
85 

58 
93 

61 
9k 

59 
96 

9 19.8 
22.5 3.k 

70 
63 

k2 
k2 

1*0 
36 

t 

3 
3£ 
8: 

72 
9^- 

5£ 
S£ 

72 
99 

63 
102 

Bh    66    61 
96 lOU iol* 

1*9 

71 
6i 

100 
60 

103 
51 
85 

58 
93 

6] 
91* 

59 
9b 

9 19.8 
22.5 5.k 

70 
63 

k2 
k2 

ko 
36 

6 
b3 
85 

71 
S9 

b2 

£5 
7. 
9C 

66 
£9 

72 
91 

68 
95 

D2 

95 
39 
b9 

b2 

39 
62 
91 

5b 
80 

60 
39 

65 
89 

6b 
85 

9 18.3 
22.5 5.U 

71 
65 

k2 
k3 

ko 
37 

£ 59 
81 

70 
91 

62 
8i4 

72 
91 

76 
97 

7? 
^3 

bb 
9£ 

67 
100 

1*2 
70 

06 
9u 

65 
96 

58 
82 

61 
91 

67 
92 

67 
92 

8 13.6 
22.5 5.k 

71 
65 

k2 
k3 

UO 

37 

1 

5 
63 72 

95 
65 
9C 

73 
99 

79 
lOU 

86 
97 

70 
106 

70 
106 

U7 70 
95 

63 
98 

62 
86 

61* 
95 

70 
96 

69 
97 

8 19.5 
22.5 

18.3 
22.5 

5.k 

5.k 

71 
6k 

71 
6k 

k2 
k2 

k2 
k2 

UO 
36 

39 
36 

2 
I 

33 
83 

68 
95 

53 
89 

68 
99 

60 
102 

82    63    57 
96 106 106 

1*3   57 
73 101 

56 
101* 

^7 
87 

SU 
9h 

57 
95 

55 
97 

7 ]P,   0 

'.U 
71 
63 

k2 
kl 

ko 
36 



EET38I                                                                                                            1 

41    42 43 44 45 46 47 48 

|               PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
|    INPUT 

PRESS 
|L/H R/H| 9    40 

FLOW 

[TOTAL ROLLER PRESS 

>   62 
♦ 101+ 

50   62 
71 101 

61 
103 

52 
86 

59 
93 

62 
95 

60 
97 

11 19.8 
22.5 5.U 

70 
63 

1+2 
1+2 

1+0 
36 

36 
3k 

21 18 

5   62 
+ 101+ 

50   63 
71 101 

61 
102 

52 
85 

59 
93 

61 
91+ 

60 
97 

11 1    19.8 
1    22.5 3.k 

70 
63 

|    1+2 
j    1+2 

1+0 
36 

36 
3k 

21 18 

5   62 
+ 101+ 

50   62 
71 101 

60 
102 

51 
85 

59 
93 

61 
9k 

60 
97 

10 19.8 
22.5 5.k 

70 
63 

1+2 
1    1+2 

1+0 
36 

36 
3k 

21 18 

5   62 
1+ 101+ 

!+9   61 
71 101 

60 
102 

51 
85 

58 
93 

61 
9k 

59 
97 

9 19.8 
22.5 5.1* 

70 
63 

1+2 
1+2 

1+0 
36 

36 
3U 

21 18 

7   6l 
1+  101+ 

1+9   6l 
71 100 

60 
103 

51 
85 

58 
93 

61 
9k 

59 
96 

9 19.8 
22.5 5.U 

70 
63 

1+2 
1+2 

1+0 
36 

36 
3U 

21 18 

6   6l 
1+ 101+ 

1+9   6l 
71 100 

60 
103 

51 
85 

58 
93 

6] 
9k 

59 
96 

9 19.8 
22.5 5.1+ 

70 
63 

1+2 
1+2 

1+0 
36 

36 
3k 

21 18 

8   62 
5   95 

39   62 
69   89 

62 
91 

56 
80 

60 
89 

65 
89 

66 
85 

9 18.3 
22.5 5.U 

71 
65 

1+2 
U3 

1+0 
37 

36 
35 

21 18 

8   67 
8 100 

1+2   68 
70   9l+ 

65 
96 

58 
82 

61 
91 

67 
92 

67 
92 

8 18.6 
22.5 5.U 

71 
65 

1+2 
k3 

1+0 
37 

36 
35 

21 18 

0   70 
6 106 

1+7   70 
Ik   95 

68 
98 

62 
88 

61+ 
95 

70 
96 

69 
97 

8 19.5 
22.5 5.U 

71 
61+ 

1+2 
1+2 

1+0 
36 

36 
31* 

21 18 

18.3 
22.5 5.U 

71 
61+ 

1+2 
1+2 

39 
36 

35 
3U 

20 17 

3   57 
6 106 

1+3   57 
73 101 

56 
101+ 

1*7 
87 

51+ 
9U 

57 
95 

55 
97 

7 l8.9 
22.5 5.J» 

71 
63 

1+2 
1+1 

1+0 
36 

36 
3h\ 

20 18 



TIME TOTAL TOTAL 1 TAIL 
DATE OF |    TEST INPUT H.P. 

DAY j    TIME H.P. 12     3 4 5      6      7     8 9 

■« 

1/11/73 07:15 185:26 1950 k23 DUMMY 
TEST 

60 106   99 
92   83 11.8 

113 
12lt 

82 105   89   97 
117 Ilk 112 109 

100   1 
105 ] 

• 

1/11 07: U5 185:56 3560 k25 DUMMY 
TEST 

59 106   97 
93   81» 121 

111» 
12lt 

81* 108   92 100 
122 118 113 112 

102 1 
110   1 

1/11 08:00 186:11 1950 k25 DUMMY 
TEST 

59 106   98 
92   81 117 

113 
122 

82 10U   88   96 
117 113 110 108 

99 1 
101*  1 

1/11 08:15 186:26 3700 1*25 DUMMY 
TEST 

59 106   97 
93   81i 120 

111» 
12U 

6k 108   91 100 
121 117 112 110 

102 1 
108    1 

1/11 08:30 186:Ul 1950 1*25 DUMMY 
TEST 

62 106 100 
92   82 117 

113 
122 

82 105    89    97 
nC 112 110 108 

100 1 
105    1 

1/11 08:U5 186:26 3700 1+25 DUMMY 
TEST 

62 106 100 
96   85 120 

115 
12U 

85 109   92 100 
121 118 111* 111 

103 ] 
109    1 

Stop change tail load to 250 H.P ■ 

1/11 10:20 186:56 1100 250 DUMMY 
TEST 

76 109 109 
100   80 121 

115 
123 

83 106   88   97 
117 116 111 110 

101    1 
105 ] 

1/11       j 12:35 187:26 1100 250 DUMMY 
TEST 

71+ 110 101* 
96    82 ll6 

115 
119 

83 108   89 100 
110 108 106 105 

101 1 
100   1 

1/11 13:05 187:56 1100 250 DUMMY 
TEST 

75 HI 105 
99   85 120 

117 
123 

86 110   92 102 
ll6 116 112 110 

101*    ] 
106 1 

1/11 13:35 188:26 1100 250 DUMMY 
TEST 

75 HI 101* 
96   83 115 

117 
118 

85 110   91 101 
112 112 107 105 

103 ] 
102    ] 

1/11 li+:05 188:56 1950 250 DUMMY 
TEST       j 

71+ 112 10U 
99   85 120 

119 
123 

88 112   95 103 
116 115 111 110 

107 ] 
107   1 

287 



TABLE IP. ROLLER GEAR TRANSMISSION TEST DATA;LABORATORY BA< 

TEMPERATURE (0C) 

>  10  11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 

) 122 86 92 78 78 8l 92 73 72 78 71 75 70 75 78 
5 116 115 107 77 103 106 107 97 91* 93 85 90 85 97 87 

! 127 88 95 80 80 86 93 75 73 83 83 83 79 81 85 78 77  59 52 56 hi   39 ^1 3 
) 119 118 110 78 105 112 110 98 95 96 93 97 90 102 95 96 95  90 85 Qh     82 8l 8k   £ 

1 121 85 92 78 77 81 92 72 72 78 71 7k 68 73 76 
■ 115 110 105 75 102 105 106 95 92 91 83 87 83 96 85 

126 88 9^ 78 79 85 93 7^ 73 81 82 81 77 80 83 
I 116 109 109 78 10k 111 109 97 93 9k 91 95 89 101 92 

122 85 92 78 79 80 91 72 71 77 70 fk 66 72 76 
115 113 106 76 102 105 106 95 92 91 83 87 82 95 85 

127 89 95 79 80 86 9k 75 73 82 83 Qk 78 81 85 
117 110 110 78 105 112 110 97 9^ 9k 9k 96 90 102 93 

Inspect strainers  Test and Dummy on power 10:20 

121 88 93 78 82 81 93 78 76 78 69 7k 67 72 76 72 65  71 58 62  1+9 38 51 k 
111. 107 108 80 105 10k  108 98 92 89 85 86 85 95 85 89 89  38 Qk   82  82 82 81+ 8 

121 89 93 77 79 81 92 77 73 77 68 75 66 71 75 73 63 65 56 60  1*7 37 W k 
110 102 102 72 100 100 102 91 88 83 77 80 77 89 78 82 82  82 77 75  75 75 77 7 

125 9*» 98 83 83 85 97 81 78 83 78 80 71 76 82 77 68 67 57 61 k8   37 U8 1*: 
117 Ilk 109 79 10k 105 108 97 95 90 81* 86 85 95 85 90 90 90 83 80  80 79 81 8; 

121» 92 95 83 83 81+ 96 80 77 82 73 80 70 75 8l 76 67 66 57 61 k8   k8   k8   k' 
113 110 105 75 100 102 105 95 92 87 81 82 80 90 82 85 85  85 86 79  76 76 71* 71 

128 96 100 85 85 88 98 83 80 86 80 83 78 80 87 81 72  67 58 62  1*9 37 1*9 ki 
116 116 108 78 103 106 107 97 93 90 8^ 87 8I1 98 87 90 90 89 81 79  79 77 79 7S 



CK TEST (SHI EET39I 

40   41 42   43 44 45 46 47 48 

PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 

36   37    38   39 
FLOW 

TOTAL ROLLER PRESS 

INPUT 
PRESS 

L/H   R/H 

18.3 
22.5 5.1» 

71 
61» 

k2 
k2 

39 
36 S 21      18 

65    59   82   62 
99 102   98 106 

56   1*3 
106   fk 

55   51* 
102 1C5 

1+6 
88 

53 
9k 

57 
95 

5k 
98 

5 18.9 
22.5 

18.3 
22.5 

l8.9 
22.5 

18.3 
22.5 

18.9 
22.5 

5.k 

5.k 

5.k 

5.k 

5.k 

71 
63 

71 
6k 

70 
63 

70 
6k 

70 
6k 

k2 
kl 

1*2 
k2 

k2 
kl 

k2 
k2 

k2 
kl 

uo 
36 

39 
36 

39 
36 

39 
36 

U0 
36 

36 
3U 

35 
3U 

35 
33 

35 
3U 

36 
3U 

21      18 

21      17 

21      17 

21      17 

21      17 

73   68    79    70 
95    95    95    99 

67   k9 
99   76 

67   65 
93   97 

58 
85 

63 
92 

65 
92 

63 
93 

17 19.8 
22.5 5.5 

70 
6k 

k2 
k2 

to 
37 

36 
35 

21      18 

72   65    78   70 
90   93   89   9h 

63   51 
95   67 

61»   62 
90   93 

55 
78 

62 
87 

62 
89 

61 
89 

18 19.2 
22.5 5.3 

70 
65 

1*3 
k2 

uo 
37 

37 
35 

21      18 

7k   6?   82    70 
98 103   96 101 

66   53 
105   76 

68   66 
98 102 

57 
87 

63 
93 

6k 
9k 

62 
95 

15 20.1 
22.8 5.5 

70 
6k 

k2 
k2 

Uo 
36 

36 
3U 

21      18 

73   66   82    69 
37 104   93    97 

66   52 
10i»   69 

67   66 
96   99 

56 
82 

62 
90 

63 
93 

62 
95 

16 19.2 
22.2 5.k 

70 
6k 

k2 
k2 

UO 
36 

36 
3U 

21      18 

75    67   85    69 
?9 KM»   95 102 

66   5^ 
105   73 

69    67 
99 102 

58 
85 

6k 
92 

61» 
9k 

63 
98 

16 20.1 
22.5 5.k 

70 
61» 

k2 
k2 

UO 
37 

37 
3U 

21      18 



DATE 
TIME 
OF 

DAY 

TOTAL 
TEST 
TIME 

TOTAL 
INPUT 

H.P. 

TAIL 
H.P. 

1 3     4      5 7     8 

1/11/73 

1/11 

1/11 

1/11 

1/11 

1/11 

1/11 

1/11 

1/11 

1/11 

1/11 

1^:35 

15:05 

15:35 

16:05 

16:35 

17:35 

17:35 

18: D5 

18:35 

19:05 

19:35 

199:26 

189:56 

190:26 

190:56 

191:26 

191:56 

192:26 

192:56 

193:26 

193:56 

19^:26 

1950 

1950 

1950 

1950 

1950 

1950 

1950 

1950 

1950 

2U00 

2U00 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

75    112 103 118      89 112    95 101*    107 12 
99     85 120 12J«   116 115 111 110   107 11 

75   112 103 118     89 113   95 lOi*    107 12 
99     85 119 123   116 115 ill 109   106 11 

Ik in iQl» 118 89 112 9^ 103 106 12' 
99 85 119 123 115 115 110 109 105 111 

Jk 111 103 117 88 ill 9k 103 106 121 
98 85 118 123 115 115 110 109 106 IK 

7^    111 103 117     88 111    9h 103   105 121 
98     Qk 118 123   115 115 109 108   105 11! 

75   111 IOU 117     88 111    9k 103   106 12( 
98     85 118 123   115 115 110 108   105 HI 

75    ill 10U 117     88 ill    9* 103   106 12( 
98     8U 118 123   115 115 109 108   105 li; 

7^ 111 IOU 118 88 112 9^ 103 106 12£ 
98 85 118 123 115 115 110 108 105 115 

71* ill 105 118 89 112 91* 103 106 12£ 
97 85 118 123 115 115 110 108 105 115 

Ik 111 10U 118 89 112 95 IOU 106 129 
98 35 120 12U 117 117 112 111 108 117 

Ik   110 103 117     88 111    91* 103   105 128 
98      85 120 121»    117 ll6 112 111    108 117 

289 

' 



TABLE XXI. ROLLER GEAR TRANSMISSION TEST DATA:LABORATORY BACK 

10     M     12     13    U     15    ife    17     16     19    20    71    22   23    24    25   26    27   28   29    30    31    32    33 

29 ^ _x 86    85 BC >- :-; 8C PT b: V: — 8C 
JjjJ • - X - ofj 3    »w J 107 » •< >' >': 9C Si Be 84 >;- 

:.   T3   ^7     58   62     U9    38   U9   U2 
>:   >:   %     81   78     77   79   79   79 

129     >•-    100    85   86     be   >b    87      b'^    bv      b:    ::    'r''    bl 
..•1    -.:,    107    77 -'.';    IOC 107    97      ?e    >'-      b^.    b"    :;    >" 

:"    :.'.    72    67     58   62     U9    38    U9    ^ 
b-.    b>   89    86     81   78     78    76    79    78 

[29 
L15 

>' 
115 

» 
107 103 

y5 » 85 87 
106 

>" 
106 

1 r 
— j 

'/b 
107 7C 

b*. 
102 106 

>" 
106 

.15 ... 
>b 

107 76 
• * 

102 106 106 

yt 

>•-      ?5    90 

b> 

79    - 
>-    b> 

91    b> 

"> 

f€   79 

r.c    r- 

— z 

J.       J. 

86   99 

x 
b-. 

'2:   66     57   61     U8    37   U9    U2 
:5   87     80   78     78   76   79   78 

n   65     58   61     U9    37   U9    Ul 
;9   87     60   78     78   76   78   78 

'5   7:   65 
39    85   87 

^     > 

57   61     U8    37    U8    Ul 
80   77     78   76   78   77 

y- z,c   r- 
"l 65  57 61  48 37 48 Ul 
55 87  80 78  78 75 78 71 

26  9*1  yb b;, 8^  87 >T b.  7> b^  7> b* 75 "8  be 
^ 107 76 Jü   iOC .06 >!,  >. bS -(>    >^ 'S. 

65  57 61  U8 37 48 Ul 
>6  85 8: 88 87  80 78  78 75 78 77 

28  >'y  '/> ^'y 85  87 >7 82  79 85 
15 ii^ 107 76 103 105 106 95  92 89 

28  >5  99 85 85  87 97 82 
15 11* 107 76 103 105 106 95 

^9  95  99 85 85  87 97 81 
JY il6 uo 78 105 109 109 97 

79 
92 

85 
89 

79 * * 
8; 

b- 
86 

76 
83 

"9 
96 

80 
9^ 

85 
89 

79 
83 

-<• 

87 
76 
82 

T9 
96 

79 
93 

86 
92 

82 
86 

87 
90 

79 
85 

82 
98 

86 -9 71 65 
85 88 88 87 

86 79 71 66 
65 88 88 86 

57 61  U8 36 U8 Ul 
79 77  77 75 78 77 

56 61  U8 36 U8 Ul 
79 77  77 75 77 77 

88 81 76 65  56 60  U8 36 U8 UO 
88 91 91 88  81 78  78 77 79 78 

26  9U  98 85 M  87 97 81  79 85  81 87 78 81  88 60 7U 6U  56 60  U7 36 U7 Uo 
17 116 UO 78 105 109 109 97  93 92  86 90 86 98  88 91 91 89  82 79  78 77 79 79 



rEST (SHEET 40) 

37    38   39    40    41    42   43   44   45   46   47    48 

67    86   70     67   5»*   68    66   58   6U     6U   63     17 
IOU    9U 102    105    73   99   102   85    92     93   97 

67 85   68 67 53 68 66 58 63 
101+ 95 101 10k 72 99 102 85 92 

67 85   68 67 53 68 66 58 63 
10k 9k 101 105 72 98 102 85 91 

66 8U   68 66 52 67 65 57 63 
10k 9k 101 10k 72 98 102 85 91 

66 8U   68 65 52 67 65 56 62 
10U 9k lei 10U 71 98 101 85 91 

6k 63 
93 97 

6k 62 
93 97 

614 62 
93 97 

63   61 
93   96 

17 

17 

16 

16 

PUMP 

FLOW 
TOTAL ROLLER PRESS 

20.1 
22.5     5.k 

66    8U   68     65   52   67    65   56   63     63   61     17 
103   9k 101   10k   71   98   101   85   91     93   96 

66    81*   68     65   52   66    65   56   63     62   61     17 
103   9k 101    10k   71   98   101   85   91     93   96 

66    Bit   68     66   52   67    65   56   63     63   62     17 
103   91» 101   10U   71   98   101   8U   91     93   96 

66    8k   68     66   52   67    65   56   63     6U   62     16 
103   93 100    IOU   70   97   100   8U   91     92   96 

66    85   67     66   51   67    65   56   63     63   61     15 
IOU    95 103   107   72   90   IOU    86   92     9k   97 

615    85   67     65   51   66    6U   55   61     62   60     lU 
IOU    95 10U   107   73 100   IOU   86   93     9U   98 

20.1 
22.5 

19.8 
22.5 

19.8 
22.5 

19.8 
22.5 

19.8 
22.5 

5.U 

5.U 

5.U 

5.U 

19.8 
22.5  5.U 

5.U 

19.8 
22.5  5.U 

19.8 
22.5  5.U 

19.8 
22.5  5.U 

19.8 
22.5  5.U 

70 
6U 

70 
6U 

70 
6U 

70 
6U 

70 
6U 

70 
6U 

70 
6U 

70 
6U 

70 
6U 

70 
6U 

70 
6U 

MANIFOLD 

PR'iSS 
MAIN l./H R/H 

U2  UO 36 
U2  37 3U 

U2 
U2 

U2 
U2 

U2 
U2 

U2 
U2 

U2 
U2 

U2 
U2 

uo 36 
37 3U 

Uo 36 
37 3U 

Uo 36 
37 3U 

UO 36 
37 3U 

U2  UO 36 
U2  37 3U 

U2  UO 36 
U2  37 3U 

U2  UO 36 
U2  37 3U 

UO 36 
37 3U 

UO 36 
36 3U 

U2  UO 36 
Ul  36 3U 

DUMMY 
INPUT 
PRESS 

L/H R/H 

21  18 

21  18 

21  18 

21  18 

21  18 

21  18 

21  18 

21  18 

21  18 

21  18 

21  18 

TT 



DATE 
TIME 
OF 

DAY 

TOTAL 
TEST 
TIME 

TOTAL 
INPUT 

HP. 

TAIL 
H.P. 

T> 

1      2      3      4      5      6      7     8     9     10     11 

1/11/73 

1/11 

1/11 

1/11 

1/li 

1/11 

1/1? 

1/12 

1/U 

1/12 

1/12 

20:5 

20:35 

21:05 

21:35 

22:05 

23:35 

01:05 

^3:35 

01:05 

01:50 

03:55 

19^:56 I 2U00 

195:26 

195:56 

196:26 

196:56 

r'7:26 

197:56 

198:26 

198:56 

199: »U 

199:56 

2l«00 

2U00 

2700 

2700 

3000 

3000 

300C 

3000 

3000 

3000 

250 

250 

250 

250 

250 

1425 

1*25 

1425 

1425 

1425 

1425 

DUMMY 
TEST 

DUMMY 
TEST 

DUWY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

7k 110 103 117     88 ill     9^ 103 105 128     9)+ 
98   85 120 12l4    117 117   113 111 108 117   116 

7^4 110 103 117      88 ill     91» 103 105 128     9I4 
98   85 120 12l4    117 117    113 111 108 117   116 

7I4 110 103 117      88 111      9^ 103 105 128     9: 
98   85 120 12l4    117 116   113 111 108 117    116 

73 110 103 117      88 112     9i* 103 106 129      9^ 
97   86 120 12I4   117 117   113 111 108 117   ll6 

73 110 103 117      88 112      9^ 103 106 129      9k 
97   86 120 12k    117 117   113 111 108 117    116 

Stop    increase tail load to 1425 H.P.        Inspec 

71 109 102 ll6      87 111      9h 103 105 130      9k 
101    75 120 123    117 115    112 110 108 ll6    1.1 »4 

71 109 102 116      87 111      9^ 103 105 130      93 
101    Jk 119 123   117 117   113 110 108 117   U6 

70 109 101 116      86 111      9I4 103 105 129      93 
101    7^ 119 123    117 117    112 110 108 117    116 

70 109 101 116      86 111      93 103 105 130      93 
101    7k 119 123   117 117    112 HO 107 117    116 

71 109 102 117     86 ill 
100    7^ 119 123    117 116 

"ton    End of shift 

80 108 108 115  85 109 
106 85 121 125 118 117 

9k  103 105 130  93 
112 110 107 117    116 

Restart 1st shift 

91  100 103 128      92 
113 112 109 117    Ilk 

291 



TAUE HI. »QUER GEAR TRANSMISSION TEST DATA;LABORATORY BAG 

TEMPERATUHE («C) 

10     11     12    13   U     15    16    17     18    19    20    21    22   23    24    25   26    27   28    29    30   31    32   3: 

12B     9k     9c    &t    64     6"   yT    81      79    £5      £:    B7    7t 
111   116   11:   ^B :D5    139 :D9   97     95   9^      rc    9:    St 

St    b:     73   61»    56     59   U7     35    ^6   3S 
U   yl     91   89   81     78   78     77   79   7^ 

128     9^      9£    S^    8^      ST   97    £l      79    £5 
117    116    HD    7£ 105    109 109    97      95    92 

c-      0 —     ^c 

^c 

f,: S2  73 6I4 56  59 U7  35 U6 39 
M rl  91 89 81  78 78  77 79 78 

126     95 
117   116 

9:    W.    ti.      27   9c    :1 
1D9 1.9    9 t      95 w     . - ^ A.« 

-£        ir 5:      X 31 
92     ät    9:    5t   9£ 

73 6h   55  59 U6  35 U6 39 
91 89 81  79 78  77 79 78 

129     9^  9£ 5^ Sl     £7 9- £; 
L17 ll6 1D9 "£ 105 li: 109 9' 

7£    8t 
95    92 

::    ?9   ti   ::       "   S:     r6   6k   55     59   U5     3^    ^6   39 
y.    .     ?r     M   i:     92   88   81     79   78     76    79    78 

.29 9*     9£ 
ll6    109 

9k 9" 
.09 

£"       ~c    St 
9"      95    92      £"    91    £~   99 

Inspect strainers test aad iunnj'.       On pover at 23:05 

St   S2     £7   97   "9     77   85     £l 
77 10t   110 10£    9c     9^   91     at 

30     9^ 
16    Hi* .0: 

9- 

9C 

3: 

y   — 

£5   9£ 91 

76   6J>    56 
92   88   81 

76   65    58 
91   87   81 

59   U5      3h    U6    39 
79   78     76    78    78 

62   k6     36    U8   1*0 
80   79     78    81   80 

30     95      9£    £5    S2      £7   9"    "9     77    S5      81    Sc   79   W 
17   lit    109   77 lOt    11C 109    9t      9^    91     Sc    9:   Sc   9: 

-■- 50     75   6J*   58     62   US     35    1*7    ^0 
91     91   87    82     80   80     78    81   80 

29     95      9£   S3    81     £7   97   79 
17   ll6    109   77 lOi*    109 iOfi    96 

30     93      9S    £5    £l     56   97   79 
17    ll6    109   77 lOk    109 105   96 

JO     93 98   83    52     87 97 79 
11    116 109    77 10k    109 IOfi 96 

t shift On pover 05:^0 

.'8      92 96    82    56      £5 95 78 

.7    11 i* 110   79 105    HI 110 9£ 

77 
9k 

S5 
91 

£l 
St 

St 
9: 

^9 
St 

St 
86 

8C 
93 

75 
9: 56 

57 
82 

61 
80 

1*6 
80 

3k 
78 

1*7 
82 

39 
81 

T8 
9*i 

£5 
9: Sc 

St 
9: 

'9 
Sc 

s: 
95 

St 
0: 

75 
9: ss 

57 
82 

61 
80 

he 
80 

31* 
78 

1*7 
82 

39 
81 

9^ 
£5 
91 

52 
St 

87 
91 

79 
Sc 

S: 
9£ 

87 
£9 

80 
9: 

7C 

91 
6k 58 

82 
61 
80 

«17 
80 

31* 
78 

1*7 
81 

39 
So 

^7 
93 

35 
92 

7£ 
5£ 

82 
92 £7 

'9 
100 

85 
89 9: 

7^ 
91 

00 
58 

70 
8k 

69 
81* 

01 
82 

6z 
Si 

62 
61 

65 
52 



ES J(SHEET4») 

38   39    40   41 42   43 44 45 46 47 48 

PUMP MANIFOLD  1 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H 37 

FLOW 

TOTAL ROLLER PRESS 

03 
81*   66   61* 
95 103 106 

51 
72 

66   61* 
99 103 

55 
87 

61 
92 

62 
9h 

60 
98 

1U 19.8 
22.5 5.U 

70 
63 

k2 
kl 

1*0 
36 

36 
3U 

21 18 

61* 
03 

81*   66   61* 
95 103 106 

51 
72 

66   61* 
99 103 

55 
87 

61 
92 

62 
9k 

60 
98 

lU 19.8 
22.5 5.U 

70 
63 

1*2 
1*1 

1*0 
36 

36 
3U 

21 18 

6k 
L03 

81*   66   61* 
95 10U 106 

50 
72 

65   63 
99 101* 

51* 
87 

60 
92 

61 
91* 

60 
98 

1U 19.8 
22.5 5.U 

70 
63 

1*2 
Ul 

1*0 
36 

36 
3U 

21 18 

61* 
L03 

85   68   63 
95 10U 106 

50 
72 

65   61* 
99 101* 

61* 
87 

51* 
92 

61 
9U 

61 
98 

lU 19.8 
22.5 5.U 

70 
6U 

1*2 
1*2 

UO 
36 

37 
3U 

21 18 

61* 
103 

85   68   63 
95 10U 106 

50 
72 

65   61* 
99 10U 

51* 
87 

61 
92 

61 
9U 

60 
98 

1k 19.8 
22.5 5.U 

70 
61* 

U2 
1*2 

1*0 
36 

37 
3U 

21 18 

6U 
101 

85   68   63 
95 101* io6 

1*9 
71 

61*   62 
98 103 

53 
85 

61 
93 

62 
9U 

60 
95 

12 19.8 
22.5 5.U 

70 
63 

U2 
1*2 

1*0 
36 

36 
3U 

21 18 

61* 
102 

81*   67   63 
95 lOU io7 

1*9 
72 

62   61 
99 101* 

52 
86 

60 
93 

61 
95 

60 
95 

12 19.8 
22.5 5.1* 

70 
63 

1*2 
1*2 36 

36 
3U 

21 18 

63 
102 

81*   67   62 
95 10U 107 

1+9 
72 

61   60 
99 10k 

52 
86 

59 
93 

61 
95 

59 
96 

10 19.8 
22.5 5.U 

70 
63 

1*2 
1*2 

1*0 
36 

36 
3U 

21 18 

63 
102 

81*   67   62 
95 lOU io7 

1*9 
72 

60   60 
99 101* 

52 
86 

59 
93 

61 
9h 

59 
96 

10 19.8 
22.5 5.U 

70 
63 

1   U2 
U2 

1*0 
36 

36 
3U 

21 18 

65 
102 

81*   67   62 
95 101* 107 

h9 
72 

61   60 
99 lOl* 

52 
86 

59 
93 

61 
95 

59 
95 

11 1   19.8 
1   22.5 5.U 

70 
63 

1  U2 
1*2 

UO 
36 

36 
3U 

1 21 18 

79 
103 

81*   73   72 
96 101* 106 

U7   72   70 
71* 100 102 

63 
87 

66 
9U 

70 
95 

70 
96 

11 19.8 
1   22.5 5.5 

71 
6U 

1*2 
1*2 

UO 
37 

36 
35 

1 21 18 



DATE 
TIME 
OF 
DAY 

1/12/rs 

1/12 

1/12 

1/12 

1/12 

1/12 

1/12 

1/12 

1/12 

1/12 

1/12 

06:10 

TOTAL 

TEST 

TIME 

200:11 

0b:l40 | 260:i*l 

07:10 

07:i*0 

08:10 

08:1*0 

09:10 

09:^0 

09:55 

10:25 

11:00 

201:11 

201:1*1 

202:11 

202:1*1 

203:11 

203:'♦I 

203:56 

20U:26 

20k:kl 

TOTAL 

INPUT 

H.P. 

1950 

3000 

3000 

3000 

3000 

3000 

3000 

3000 

1950 

3560 

1950 

TAIL 

H.P. 

U25 

1*25 

1*25 

1*25 

1*25 

1*25 

1*25 

1*25 

1*25 

1*25 

1*25 

DUWY 
TEST 

DUMMY 
TESr 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

1  2^ 3      4^ ^5  6  7  8  9  1 

71* 107 102 113  83 106 90 98 101 12 
100 77 120 123 116 ll6 112 110 108 11 

70 107 100 111*  81* 108 91 100 102 12 
100 77 120 121* 118 118 111* 112 109 11 

70 107 100 115  81* 108 91 100 103 12 
100 77 120 121* 118 118 113 112 109 11 

70 107 100 115  81* 109 92 100 103 12 
100 76 120 121* 118 118 113 110 109 11 

70 108 101 115  81* 109 92 101 103 12 
100 75 120 121* 117 117 112 no 109 11 

70 108 101 115  83 109 92 101 103 12 
100 75 120 121* 118 118 112 110 109 11 

70 108 101 116  85 110 93 102 IOU 12 
100 75 120 121* 118 118 112 110 109 11 

70 108 101 ll6  85 110 93 102 IOU 12 
99 75 120 121* 118 118 112 no 109 11 

70 108 101 ill* 118 no 93 99 102 12 
98 73 118 122 115 113 110 108 105 11 

70 108 101 116  86 111 9k 113 105 13 
100 76 121 121* 120 120 111* 113 no 11 

Shut down to clean slip rings   on powe 
72 109 102 116  85 108 92 101 103 12 
99 Ik    117 121 llU 112 107 106 IOU 11 

293 



ABLE HI. ROLLER GEAR TRANSMISSION TEST DATA;LABORATORY BACK-TO-I 
TEMPERATURE |0C) 

1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 I 

8 93 80 80  82 93  76 75  80 72 77 71  76 81 75 66  63 60 63 U9 37 50 k2 72 
7 109 78 105 108 109  98 9h     92 85 90 85  99 88 92 93  90 6k Qk 82 81 85 6k 95 

0 95 80 80  81* 93  76 Ik     82 77 83 76  79 83 77 72  62 57 60 1*6 33 ^6 39 70 
6 110 79 105 110 110  98 9k     92 88 92 87 100 90 92 93  90 83 82 81 79 83 82 9k 

0 95 81 80  85 91»  77 75  82 78 83 76  79 8i+ 77 73  62 57 60 kl 3k k6 39 70 
7 110 79 105 ill 110  98 9k     92 88 92 87 100 90 93 92  90 6k 82 8l 79 83 82 95 

D 96 81 80  85 95  77 76  82 80 85 77  80 85 77 73  62 56 60 k6 33 k6 38 70 
7 110 78 105 110 110  98 93  92 87 91 87  99 89 92 93  89 83 81 81 79 83 82 9k 

c 

< 

L 96 82 80 85 95 78 76 83 80 85 77 80 85 78 73 62 57 60 1+7 3k k6 36 70 I 
) 110 78 105 110 109 97 9k 91 87 91 87 99 93 92 92 89 83 81 81 79 82 81 9^ 5 

L 96 81 80 85 95 78 76 83 80 85 77 80 85 78 73 62 58 60 1*7 3*» k6 38 70 5 
r 110 78 105 110 109 97 91* 92 87 91 87 99 93 93 93 89 84 81 8l 79 82 82 95 S 

! 97 82 80 86 96 78 76 81* 81 87 77 81 86 78 7I4 63 58 61 kj 3k k6 39 71 5 
' 110 78 105 110 109 97 94 92 87 91 87 99 91 92 92 89 84 81 81 79 82 82 9^ 9 

I 97 82 80 86 96 78 76 8lt 81 85 78 8l 85 78 7J, 63 58 61 k6 3k k6 39 71 5 
' 110 78 105 110 109 97 94 92 87 92 87 99 96 92 92 3? 83 81 81 79 82 81 91+ 8 

95 81 79 83 93 77 75 80 Ik 79 71 76 80 lh 66 62 58 61 k6 33 k6 36 70 5 
111 76 10k 106 107 96 92 89 83 87 83 96 91 89 90 87 82 81 80 78 81 81 93 8 

98 83 81 88 97 80 78 86 86 91 82 86 87 81 79 63 58 62 '49 35 47 ko 71 5 
112 79 106 114 111 98 96 91» 92 97 91 102 92 96 96 90 84 82 82 79 83 82 95 9 

0:45 
96 82 81 85 95 79 78 81 72 77 71 75 80 76 67 65 62 65 51 38 50 1*3 74 6( 

110 75 101 105 105 95 90 87 81 83 80 94 83 85 85 85 80 79 78 76 80 79 91 8; 



EST (SHEET 42) 

41    42   43 44 45 46 47 48 

i                PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H| 37    38   39    40 

|        FLOW 

TOTAL ROLLER PRESS 

59     82   71   67 
D5     97 lOU 110 

1+5   67   61« 
lk 101 106 

55 
87 

62 
95 

63 
96 

62 
98 

17 19.2 
22.5 5.1+ 

71 
61+ 

1+2 
1+2 

1+0 
37 

36 
35 

21 18 

53     88   69   62 
05     96 105 110 

»+5    59   60 
73   102 106 

51 
88 

58 
9k 

60 
91+ 

58 
98 

13 1   19.2 
22.5 5.1+ 

71 
63 

1+2 
1+2 

1+0 
36 

36 
31+ 

21 18 

53     82   69   6l 
Ol+     96 105 110 

1*6   59   58 
73 102 106 

50 
87 

58 
91+ 

59 
91+ 

58 
98 

12 19.2 
22.5 5.1+ 

71 
63 

1+2 
1+2 

1+0 
36 

36 
31+ 

21 18 

62     82   69   6l 
Ol+     96 105 110 

1+6   59   58 
73 101 106 

50 
87 

58 
91+ 

59 
9k 

59 
98 

10 19.2 
22.5 5.1+ 

71 
61+ 

1+2 
1+2 

1+0 
36 

36 
31+ 

21 18 

62     82   69   61 
01+    96 101+ no 

1+6   58   57 
73 101 106 

50 
87 

58 
91+ 

59 
91 

58 
98 

10 19.2 
22.5 5.1+ 

71 
61+ 

1+2 
1+2 

1+0 
37 

36 
31+ 

21 18 

62     82   69   61 
01+    96 105 110 

1+6   58   58 
73 102 106 

50 
87 

58 
91+ 

59 
91+ 

58 
98 

10 19.2 
22.5 5.1+ 

71 
61+ 

1+2 
1+2 

1+0 
37 

36 
31+ 

21 18 

63     83   69   62 
01+    96 105 110 

1+7   60   58 
73   101 106 

51 
87 

58 
9h 

60 
91+ 

58 
98 

il 19.5 
22.5 5.5 

71 
6k 

1+2 
1+2 

1+0 
37 

36 
31+ 

21 18  j 

62     83   69   61 
oi*    96 105 110 

1+7   61   59 
73 102 106 

50 
87 

58 
91+ 

60 
91+ 

58 
98 

10 19.2 
22.5 5.1+ 

71 
61+ 

1+2 
1+2 

1+0 
37 

36 
10 

21 18 

62      80    69    6l 
03     95 101 110 

1+5   61   59 
71 100 106 

50 
86 

58 
93 

59 
91+ 

58 
97 

10 19.2 
22.5 5.1+ 

71 
61+ 

1+2 
1+2 

1+0 
37 

36 
35 

21 18 

62     85   70   62 
03     98 107 111 

US   61   1+8 
71+ 102 107 

61 
89 

59 
95 

51 
96 

58 
98 

10 19.5 
22.5 5.1+ 

71 
63 

1+2 
1+1 

1+0 
36 

36 
31+ 

21 18 

66     81   73   65 
01     93   99 106 

US   65   63 
72   96 101; 

53 
82 

62 
91 

63 
92 

62 
9k 

12 19.5 
22.5 5.1+ 

71 
65 

1+2 
1+2 

1+0 
37 

36 
31+ 

21 18 



TIME TOTAL TOTAL TAIL 
DATE OF TEST INPUT H.P. 

DAY TIME H.P. 1 2     3     4      5     6 7     8 9     10 

1/12/73 11:30 205:11 3560 U25 DUMMY 72 111 103 118    89 115 96 111 108 133 
TEST 102 77 121 121* 119 119 111* 112 110 119 

1/12 11:U5 205:26 1950 U25 DUMMY n 110 103 107    87 110 93 102 105 128 
TKüT 100 75 119 123 115 115 no 109 106 116 

1/12 12:15 205:56 3560 U25 DUMMY 72 111 103 118    89 Ilk 96 106 108 133 
TEST 102 76 121 121* 120 119 115 112 110 118 

1/12 12:30 206:11 1950 U25 DUMMY 71* 110 103 117    87 110 93 102 105 128 
TEST 100 75 118 122 115 111* no 109 106 116 

1/12 12:U5 206:26 3700 1*25 DUMMY 81* 110 102 118    89 113 96 105 107 132 
TEST 101 76 120 121* 119 119 111* 112 no 118 

1/12 13:00 206:Ul 1950 1*25 DUMMY 75 111 103 117    88 111 91* 103 105 128 
TEST 101 75 119 123 116 115 110 110 107 117 

1/12 13:15 206:56 3700 1+25 DUMMY 73 110 103 118    89 113 96 105 107 132 
TEST 102 76 120 121* 119 118 111* 112 110 118 

Stop for inspection of chip detectors 
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 TABLE Ig. ROLLER GEAR TRANSMISSION TEST PATA^ABOR. 
TEMPERATURE (0C) 

6  7  8  9  10  11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 

15     96 111 108 133 97 101 86 8k   90 100 83 82 89 88 93 86 89 92 Qk     82 67 63 67 
19 Ilk  112 110 119 118 111 79 107 113 110 99 95 93 92 95 90 102 91 95  96 89 Ök   82 

L0  93 102 105 128 93 98 8U 82 85  97 81 80 85 77 83 76 81 85 
L5 110 109 106 116 115 107 76 103 106 107 96 92 90 8U 88 83 97 85 

ik     96 106 108 133 96 101 85 81* 90 100 83 82 90 89 ^ 86 88 92 81*  83 68 63 68 
L9 115 112 110 118 118 110 79 105 113 ill 99 95 95 92 96 91 102 92 95 96 89 6k   82 

.0  93 102 105 128 93 98 83 82 86  97 82 80 85 77 83 76 81 86 

.k   110 109 106 116 115 107 77 103 106 107 97 92 90 8I1 88 83 97 86 

.3  96 105 107 132 96 100 6k   83 90  99 83 81 88 89 9k 6k   88 89 

.9 ill* 112 no 118 117 110 79 105 112 110 98 93 92 88 95 90 100 91 

.1 9k 103 105 123 93 98 8U 83 86  97 82 81 86 79 85 78 82 87 

.5 110 110 107 117 115 108 77 105 107 108 97 93 91 85 89 81+ 98 87 

.3  96 105 107 132 96 100 83 83 90  99 83 81 88 89 & 6k   88 90 
8 lll+ 112 110 118 118 110 79 105 113 110 98 91» 92 91 95 90 101 92 

f chip detectors 



: TEST (SHEET 43) 
PUMP MANIFOLD DUMMY I 

FLOW PRESS INPUT 
PRESS 

i   37    38   39    40    41 42   43    44   45   46   47 48 TOTAL ROLLER PRESS MAIN L/H R/H L/H   R/H 

r   67   89     76   67   52 65   63   56     63   63   6k 13 19.8                  71 U2       Ul     37 21       18 
D lOU   96   106 109   73 100 106   87     9^   95   98 22.5    M     63 kl       36     3U 

19.5              70 U2       1+0     36 21       18 
22.5     5.k       6k U2        31*      35 

7   66   89     76   66   53 6I1   63   55     63   61*   63 13 20.1                 70 1*2       1*0     37 21        l8 
D 101»   97   106 109   Ik 101 106   88     9k   95   98 22.5     5.k       63 1*1       36     31* 

19.8                 70 1*2        1*0      36 21        18 
22.5     5.k      6k 1*2        37     35 

19.8                 70 1*2        1*1     37 21       18 
22.5     5.k       63 1*1        36     3l* 

19.8                 70 1*2        1*0      36 21        18 
22.5     5.k       6k 1*2        37      35 

20.1                 71 1*2        Ul     37 21       18 
22.5     5.*»       6k 1*2      36        31* 



DATE 
TIME 
OF 

DAY 

1/15 /T3 

1/15 

1/15 

1/15 

1/15 

1/15 

1/15 

18:35 

19:05 

20:U5 

TOTAL 
TEST 
TIME 

206:56 

206:56 

206:56 

21:15      206:56 

22:00 

22:30 

23:30 

206:56 

206:56 

206:56 

TOTAL 
INPUT 

H.P. 

T 
TAIL 
H.P. 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

No load test 

5      6      7     8     9    10 

Start IGOJl R.p.M, 

7k 108     96 110     8'  106   89   97   102   117 
65   65     73   72     77   90   79   78    81    89 

76 llU   101 115 
67   67     70   69 

92 110   92 100   105   120 
70   89   75   70    79     87 

Stop check strainers restart   IQO% R.; 

68 109 
52    57 

9k 111 
62   60 

67 110     9^ 111 
53   58     6k   62 

20 10U   87   95    98   nil 
63   83   66   65    71    79 

80 104   87   95    99   UU 
65   8U   66   66    72    81 

start 100% R. Stop check strainers 

67 109  93 110  79 IOU 86 91* 98 113 
51 56  62 60  63 82 65 65 70  78 

67 109  93 111  79 IOU 87 9k    98 Ilk 
53 58  65 63  66 85 68 67 73 80 
Step check strainers start 100% R.P.M 

68 111  95 113  82 107 90 98 101 117 
51 56  62 60  66 83 6I1 65 70 79 

Stop and check strainers 
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 TABLE XXI. ROLLER GEAR TRANSMISSION TEST DATA;LABORATORY I 

TEMPERATURE fC) 

I      9     10     11    12    13   14     15    16    17    18    19    20    21    22   23    24    25   26    27   28    29    30   31 

100% R.P.M.    at 18:05 

102 117 91  95 82 88 82  93 8U 79 
8l  89 90  93 76 92 100  98 92 86 

80 72  77 68 7*»  78 75 67 76 
Ik   78  79 78 78  78 77 76 80 

70 68 55  U5 
70 71 70  65 

105 120 95  98 85 90 86  97 90 83 
79  87 87  90 72 90 96 9k   89 8U 

83 76  80 71 77  82 78 71 80 
Ik   Ik     76 Ik   75  75 78 78 79 

Ik   71 58  ^9 
70 69 69  65 

rt 100% R.P.M at 20:15 

98 llU 88  92 81 77 81  91 81« 83 
71  79 79  83 6U 82 93  89 82 77 

i  99 ilk   88 93 81 77 81 92 83 77 
i  72  81 80 8»* 66 83 9k 90 83 78 

rt 100% R.P.M at 21:30 

1  98 113 88 92 79 76 80 91 82 76 
i  70  78 79 82 61* 82 93 89 81 76 

J  98 llU 87 92 79 76 81 91 82 76 
f  73  80 81 &k   66 8U 95 90 83 78 
; 100% R.P.M. at 23:00 

J 101 117 91 95 83 78 6k 9k 86 78 
j  70  79 79 83 6k 82 93 89 82 76 

76 
66 % 

7»» 
68 

61* 
67 

70 
68 

75 
68 

72 
70 

6k 
10 

67 
71 

5k 
58 

53 
60 

30 
60 

2k 
5k 

77 
68 

69 
69 

7^ 
70 

65 
69 

71 
70 

75 
70 

72 
72 

6k 
72 

67 
7»» 

53 
60 

53 
62 

30 
63 

22 
55 

76 
66 

68 
67 

71* 
69 

63 
67 

70 
68 

7U 
68 

71 
70 

63 
71 

66 
71 

52 
58 

52 
59 

29 
61 

21 
5k 

76 
69 

68 
69 

Ik 
71 

6k 
70 

71 
71 

75 
70 

71 
73 

63 
73 

66 
Ik 

52 
60 

52 
62 

28 
63 

20 
55 

79 
66 

68 
67 

77 
69 

67 
67 

73 
69 

78 
68 

75 
70 

67 
70 

69 
71 

5k 
58 

51* 
60 

29 
60 

21 
53 



: TEST (SHEET 44) 
1               PUMP 1     MANIFOLD DUMMY| 

|        FLOW PRESS 1    INPUT 
1   PRESS 

i   37 38 39 40 41 42 43 44 45 46 47 48 |TOTAL ROLLER fRESS |MAIN L/H R/H L/H   R/H 

i   61 80 72 73 1+6 71* 73 68 67 73 73 17 1  19.8 

■ 

69 Ul 39   36 21      18 
*   87 85 81 7U lh 71 72 59 90 1U 68 22.5 5.5     65 1+2 37    35 

!   83 85 76 76 59 80 78 73 73 77 78 16 20.7 69 1+1 39   36 21      l8 

5   92 85 79 81 70 78 79 1+9 81+ 79 71 :         22.5 5.U     65 1+2 37   35 

I   65 77 59 63 52 61+ 62 53 70 61 60 16 19.8 69 Ul 39     17 21      18 
7   81 77 71 69 63 57 67 51+ 77 66 60 21.9 5.2     61+ 1+2 37     3U 

1   64 77 60 62 52 63 61 53 70 61 60 ll+ 19.8 69 Ul 38     36 21      18 
9   81* 79 7^ 71 66 57 70 58 78 66 60 21.9 5.2     61+ U2 37     3U 

0   63 76 63 59 51 62 60 51 69 59 58 13 19.5 70 Ul 39      37 21      18   1 
8   82 77 72 71 63 57 69 61 76 66 60 21.6 5.1     61+ U2 37      3U 

0   63 76 63 59 51 62 60 51 69 59 58 12 19.8 70 Ul 39      36 21      18 
0   8U 79 7l4 1U 66 57 71 91 76 66 60 21.9 5.2     61+ U2 37      35 

2   61+ 80 65 63 56 61+ 62 53 71 61 61 12 19.8 70 Ul 39      36 21      18 
9   85 78 72 71 63 58 68 66 77 66 60 21.9 5.2     61+ U2 37     3U 



TIME TOTAL TOTAL TAIL 
DATE OF TEST INPUT HP. 

DAY TIME H.P. 12      3      4 5 6      7 8      9 

I/16/73 08:05 206:56 1100 250 DUMMY 
TEST 

76 117 105 119 
98   72 112 116 

92 
107 

115   97 
107 101 

107 110 
102   97 

I/16 08:35 207:26 1100 250 DUMMY 
TEST 

72 113   97 llh 
95   70 115 119 

89 
110 

111   93 
111 108 

102 106 1 
105 100 1 

1/16 09:05 207:56 1100 250 DUMMY 
TEST 

69 112   95 112 
97   72 115 119 

88 
111 

108   91 
112   99 

101 103 1 
106 102 1 

I/16 09:35 208:26 1100 250 DUMMY 
TEST 

70 112   96 113 
99   72 116 120 

88 
112 

109   91 
113 110 

101 103 1 
107 102 1 

I/16 10:05 208:56 1950 250 DUMMY 
TEST 

71 112   96 115 
101    75 120 12U 

90 
117 

111   95 
118 115 

103 106 1 
112 109 1 

I/16 10:35 209:26 1950 250 DUMMY 
TEST 

71 111    95 11^ 
100   73 117 121 

89 
114 

109   93 
lilt 111 

101 105 1 
108 105 1 

1/16 11:05 209:56 1950 250 DUMMY 
TEST 

71 111   95 Ilk 
99   73 116 121 

88 
113 

108   93 
113 110 

101 lOU li 
107 105 1. 

1/16 11:35 210 :26 1950 250 DUMMY 
TEST 

71 111   95 113 
99   73 116 121 

88 
112 

109   92 
112 109 

101 10li L 
105 10U1: 

I/16 12:05 210:56 1950 250 DUMMY 
TEST 

71 111   95 113 
99   73 116 120 

89 
112 

109   93 
112 .109 

101 105 li 
106 104 i; 

1/16 12:35 211:26 1950 250 DUMMY 
TEST 

72 111   95 113 
100   73 117 121 

89 
Ilk 

109   93 
llU 108 

101 10k li 
107 105 1] 

I/16 13:05 211:56 1950 250 DUMMY 
TEST 

73 111   96 llU 
100   7^ 117 122 

89 
111» 

109   93 
111» no 

101 105 U 
109 106 1] 
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TABLE XXI. ROLLER GEAR TRANSMISSION TEST DATA:LABORAT 

TEMPERATURE (0C) 

7  8  9  10  11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3 

97 107 110 130 97 101 85 90 88  99 87 85  86 79 82 78  82 85 82  76 Qk 79 78 t 
101 102 97 107 105  99 68 93 97  99 86 82  78 72 75 73  85 81 77 77 77 69 72 \ 

93 102 106 126  93  98 85 85 85  97 82 79 
108 105 100 110 110 100 73 96 102 102 90 88 

91 101 103 12U  92  96 83 83  83 95 79 77 
99 106 102 ill 110 102 Jk   97 103 103 92 88 

91 101 103 121»  92  97 83 83 Qh   95 79 77 
110 107 102 112 111 103 75 98 103 101+ 93 90 

95 103 106 129  95  99 8U 85  86 97 8l 78 
115 112 109 117 ll6 108 78 102 110 109 97 9k 

93 101 105 126  92  97 83 83  85 96 78 76 
111 108 105 113 113 105 75 99 107 105 93 90 

93 101 10k  126  92  97 83 83  81» 95 78 76 
110 107 105 112 112 10U 7,+ 98 106 105 92 89 

92 101 101+ 126  91  97 82 83  81+ 95 78 76 
109 105 101+ 112 112 103 7l+ 98 105 105 91 89 

93 101 105 126  92  97 83 81+  35 95 78 77 
109 106 101+ 111 110 103 72 97 105 103 91 88 

93 101 101+ 126  92  97 82 83  81+ 95 78 76 
108 107 105 112 112 101+ Ik   98 107 105 92 90 

93 101 105 126  92  97 83 81+  81+ 95 78 77 
110 109 106 111+ 112 105 75 100 107 105 93 90 

85 
85 

76 
79 

80 
82 

72 
78 

78 
90 

81+ 
89 

75 
81+ 

69 
83 

70 
81 

58 
70 

58 
71+ 

h 
1 

81 
87 

72 
81 

78 
83 

69 
80 

75 
92 

81 
90 

75 
85 

66 
85 

68 
82 

57 
71 

57 
76 

1+ 

7 

81 
88 

72 
81 

78 
81+ 

69 
81 

76 
92 

81 
89 

75 
87 

66 
86 

68 
81+ 

57 
72 

57 
77 

1+ 

7 

85 
93 

79 
87 

81 
92 

75 
86 

79 
99 

86 
96 

79 
92 

71 
91 

68 
82 

57 
76 

57 
80 

V 

7 

83 
90 

77 
83 

80 
87 

73 
82 

77 
95 

81+ 
92 

77 
89 

69 
90 

66 
81+ 

56 
72 

56 
76 

1+' 

7 

82 
89 

76 
82 

79 
85 

72 
81 

76 
93 

83 
90 

77 
87 

68 
87 

66 
82 

56 
71 

56 
75 

kl 

7 

82 
88 

76 
82 

78 
85 

72 
80 

77 
93 

82 
90 

77 
87 

68 
88 

67 
82 

56 
71 

56 
75 

1+- 

7: 

82 
87 

76 
81 

78 
85 

72 
80 

77 
92 

83 
88 

77 
86 

68 
87 

66 
82 

57 
71 

57 
71+ 

1+1 
7; 

82 
89 

76 
81+ 

79 
86 

72 
82 

76 
9k 

83 
90 

77 
88 

68 
89 

66 
81+ 

57 
72 

57 
76 

1*7 
71 

82 
89 

76 
81+ 

79 
87 

72 
83 

77 
95 

83 
91 

77 
89 

68 
90 

66 
81+ 

57 
72 

57 
77 

1*7 
7* 



TAiLABORATORY BACK-TO-BACK TEST (SHEET45) 

iE rci 
I 

i    27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 TOTA 

>    6k 
'    77 

79 
09 

78 
i.' il 67 

0' '.8 
00 

8 5 
81 

75 
68 

85 
81 

81* 
8 5 

88 
82 

79 
«JO 

80 
78 

62 
65 73 

!9 
,-i. 

71. 
57 

76 
81 

80 
71. 

80 
67 

18 21.3 

1    70 
;   81 

58 
70 

58 
71. 

1*6 
72 

J6 
66 68 69 

76 
Bo 

63 
70 

76 
87 

09 
90 

8 s 
88 

71. 
91* 

70 
82 

52 
70 

70 
b9 

66 
78 

58 
oo 

71. 
8(. 

67 
71. 

65 
00 

19 J0.1 
22.5 

68 
82 

57 
71 

57 
76 73 

35 
67 69 

1»] 

70 
73 
87 

ol 
ri 

73 
89 

b7 81 
90 

12 
9S 

«)0 

82 70 ro 
63 
r9 

55 
62 

72 
87 

ol* 
7b 

bi 
67 

19 19.8 

81< 
57 
72 

57 
77 

«♦7 
i'i. 

J5 
69 

1*6 
70 

l.L 
71 

73 
8>> 73 

73 
89 

08 
92 

81 
00 

7.' 
Oo 

68 
81* 

'.1 
72 

65 
71 

63 
80 

55 
62 

72 
89 

65 
77 

63 
08 

19 19.8 
J.'.6 

68 
82 

57 
76 

57 
80 

hi 

79 
35 
80 

1*6 
71. 

1.1 

76 
73 
92 

62 
76 

73 
92 

68 
91* 

81* 
91* 

73 
103 

68 
88 

'.1 
77 

66 
iM" 

65 
82 

so 
61* 

72 
92 

65 
79 

OS 

70 
.10 19.8 

00 
8l< 

56 
72 Tb 

lo- 
ri. 09 

1.'.. 
TO 

1*0 
71 

72 
89 

00 

73 
72 
90 OS 

82 
90 

71 
99 

00 

85 
1*9 
71 

66 
72 

61i 
80 

55 
0.» 

71 
89 

61* 
78 

62 
69 

20 19.8 
22.5 

DO 

82 
56 
71 

56 
75 

•Vi 
73 08 09 

1*0 
7o 

72 
87 

00 

72 
72 
89 

67 
92 

8.' 
90 

71 
98 

oo 
81* 

1*8 
70 

65 
i! 

63 
60 

55 
62 

71 
87 

ol. 
77 

02 
68 

1  > 19.8 
22.5 

07 
8.' 

56 
71 

56 
75 

1.7 
73 68 

1.5 
09 

1.0 
70 

72 
87 

00 
72 

72 
89 

68 
93 

82 
90 

71 
98 

00 
81. 

1*8 
70 71 

63 
80 

55 
oO 

71 
87 

0'. 

77 
62 
b9 

19.Ö 
22.5 

00 
82 

57 
71 

57 
7'. 

1.7 
72 

4^ 
57 

1*5 
69 

1*0 
70 87 

01 

■{.' 

72 
88 

68 
9] 

82 
89 

71 
97 

00 

88 
1*8 
09 

bb 
70 

ol. 
80 

55 
',8 

71 
87 

6k 
77 

63 
09 

v > 19.5 
22.5 

00 
81* 

57 
72 

57 
7t' 

1.7 
(1. 

35 
09 

1.0 
70 

1*0 
72 

72 
89 

6o 
73 

72 
90 

68 
9^ 

82 
QO 

U 
99 

60 
87 

1*8 
71 

00 
73 

ol. 
82 

55 
57 

71 
89 

ol* 
78 

bi 
69 

OO 19.8 
2i?.5 

00 57 
72 

57 
77 

1.7 
7'. 

35 
69 

1.0 
70 

1.0 
73 

72 
89 

01 

71 
72 
90 

68 
92 

82 
91 

71 
100 

00 
88 

1.8 
72 

00 
73 

ol. 
83 

56 
57 

71 
89 

ol. 
78 

b3 
69 

^3 19.Ö 
22.5 



TEST (SHE ET4 

40 41 42 43 44 45 46 47 48 

|                PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H 37    38   39 
FLOW 

TOTAL ROLLER PRESS 

Qk     88   79 
83     82   90 

80 
78 

62 
65 

82 
73 

79 
71* 

7^ 
57 

76 
81 

80 
71* 

80 
67 

18 21.3 
22.2 5.3 

70 
66 

1*2 
1*1* 

1*0    37 
39   35 

21 18 

69     83   7^ 
90     88   9^ 

70 
82 

52 
70 

70 
69 

68 
78 

58 
60 

71* 
86 

67 
71* 

65 
66 

19 20.1 
22.5 5.1* 

70 
66 

1*2 
1*2 

39   36 
37    35 

21 18 

67     8l   72 
91     90   95 

66 
82 

51 
70 

61* 
70 

63 
79 

55 
62 

72 
87 

61* 
76 

63 
67 

19 19.8 
22.5 5.5 

70 
66 

1*2 
1*1* 

1*0   36 
38    35 

21 18 

68     81    72 
92     90   96 

68 
8I4 

51 
72 

65 
71 

63 
80 

55 
62 

72 
89 

65 
77 

63 
68 

19 19.8 
22.8 5.5 

70 
66 

1*2 
1*1* 

1*0   36 
38    35 

21 18 

68     81*   73 
9k     9h 103 

68 
88 

51 
77 

68 
75 

65 
82 

56 
61* 

72 
92 

65 
79 

63 
70 

20 19.8 
22.5 5.6 

70 
61* 

1*2 
1*2 

1*0   36 
37    35 

21 18 

67      82    71 
93     90   99 

66 
85 

1*9 
71 

66 
72 

61* 
80 

55 
62 

71 
89 

61* 
78 

62 
69 

20 19.8 
22.5 5.5 

70 
65 

1*2 
1*3 

1*0   36 
38    35 

21 18 

67     82    71 
92      90   98 

66 
81* 

1*8 
70 

65 
71 

63 
80 

55 
62 

71 
87 

61* 
77 

62 
68 

22 19.8 
22.5 5.5 

70 
65 

1*2 
1*3 

1*0  36 
38    35 

21 18 

68     82   71 
93     90    98 

66 
8l4 

1*8 
70 

65 
71 

63 
80 

55 
60 

71 
87 

61* 
77 

62 
69 

22 19.8 
22.5 5.5 

70 
65 

k2 
1*3 

1*0   36 
37    35 

21 18 

58     82   71 
)1     89   97 

66 
88 

1*8 
69 

66 
70 

61* 
80 

55 
58 

71 
87 

61* 
77 

63 
69 

22 19.5 
22.5 5.1* 

70 
65 

1*2 
1*3 

1*0   36 
37    35 

21 18 

;8   82 71 
>2    90  99 

66 
87 

1*8 
71 

66 
73 

61* 
82 

55 
57 

71 
89 

61* 
78 

63 
69 

22 19.8 
22.5 5.5 

70 
65 

U2 
1*3 

1*0   36 
37    35 

21 18 

i8     82    71 
•2      91 100 

66 
88 

1*8 
72 

66 
73 

61* 
83 

56 
57 

71 
89 

61* 
78 

63 
69 

23 19.8 
22.5 5.5 

70 
61* 

1*2 
1*3 

1*0   36 
37   35 

21 18 



TIME TOTAL TOTAL TAIL 

DATE i 0F TEiT INPUT H.P. 

DAY TIME H.P. | 1  2  3 4  5  6 7  8  9 

1 1/16/73 13:35 212:26 1 1950 250 DUMMY 
TEST 

Ik  113 98 
102 76 119 

ll6 92 113 
123 117 117 

97 105 108 
nk 111   108 

j I/16 lU:05 212:56 1950 250 DUMMY 
TEST 

Ik Ilk    98 
102 76 119 

117 93 113 
123 116 116 

97 105 109 
llU 110 108 

i i/16 lk:35 213:26 1950 250 DUMMY 
TEST 

7** 112 97 
100 75 116 

115 90 110 
121 112 113 

95 102 106 
110 107 105 

1 i/i6 
15:05 213:56 21*00 250 DUMMY 

TEST 
7»* 112 97 

101 75 117 
115 91 HI 
121 llU Ilk 

95 103 106 
105 107 106 

i 1/l6 15:35 2lU:26 2k00 250 DUMMY 
TEST 

7^ 112 97 
100 75 117 

115 91 HI 
121 llU nu 

95 102 107 
109 108 106 

1/16 16:05 2lU:56 2k00 250 DUMMY 
TEST 

75 112 97 
101 75 117 

115 91 HO 
122 113 llU 

95 102 107 
110 109 106 

1/16 16:35 215:26 2h00 250 DUMMY 
TEST 

75 112 97 
101 Ik 117 

115 91 HO 
122 113 llU 

95 102 107 
110 109 106 

Stop - Check strainers on pow« 

1/16 17:50 215:56 2kQQ 250 DUMMY 
TEST 

7U 111 96 
100 73 115 

11k 90 110 
120 111 111 

95 102 106 
110 106 101* 

1 1/16 18:20 216:26 

1 

2700 250 DUMMY 
TEST 

75 113 99 
101 ik 116 

ll6 92 112 
121 113 113 

97 IOU 108 
111 108 106 

1/16 18:50 216:56 2700 250 DUMMY 
TEST 

75 11»» 99 
101 75 117 

ll6 92 112 
121 113 113 

97 10U   lOfi 
111 109 106 

Stop - Increase tail power 

1/16 19:30 217:26 3000 J|25 DUMMY 
TEST 

79 HI 98 
100 73 116 

115 90 111 
120 112 111 

95 103 101 
110 106 lOi- 

301 



TABLE XIL ROLLER GEAR TRANSMISSION TEST DATA;LABORATORY BACK 

TEMPERATURE |0C) 

10     11     12 13   14 15    16 17 18    19 20 21 22 23 24 25   26 27 28 29 30 31 32 33 

129     97 101 86 87 88   99 83 80 86 80 82 77 81 88 81 72 70 60 60 1*8 37 50 ho 
116   115 107 78 101 110 108 96 93 92 86 90 86 98 95 92 91 87 76 80 79 73 75 77 

L30     97 101 87 88 89 100 83 81 87 81 83 78 82 88 82 jj» 71 61 61 48 38 50 hi 
Ll6   115 107 77 101 109 107 95 92 92 86 89 85 98 95 91 90 86 76 80 78 72 7k 75 

L27     9h   98 85 86 86   96 80 78 85 79 81 75 78 86 79 70 68 58 58 1*7 36 kB ko 
L12   111 103 Ik 98 106 10k 92 89 89 82 86 82 93 90 89 88 81* 73 76 Jk 69 70 72 

L28   9k     98 85 86 86   96 80 78 85 81 81 78 80 88 80 73 68 58 58 U7 36 U8 ko 
113 112   10'j Jk 99 109 105 92 90 90 85 88 8k 95 92 90 89 83 72 76 71+ 70 70 72 

.26   9k     99 6k 86 86   96 80 78 85 81 82 78 81 88 80 73 68 58 58 k7 36 U8 ko 
J.3 112   105 7^ 99 109 105 92 90 90 85 88 81* 96 91 91 90 Qk 73 77 75 69 71 72 

.28   93     98 85 86 86   97 80 78 85 81 81 77 80 87 79 73 67 57 58 U7 35 U8 1*0 
Ik 113   105 7*» 99 109 105 92 90 90 85 88 8k 96 91 90 89 83 72 76 7k 69 70 72 

28 9k     98 85 86 86   97 80 78 85 81 81 77 80 87 79 73 67 58 58 kB 35 47 kl 
13 112   lOU 7k 99 109 105 92 80 90 85 88 83 96 93 90 89 8k 72 76 7I1 69 70 72 
at 17:00 

27   93     98 8U 85 86   96 80 77 8k 79 81 76 80 86 79 73 68 57 57 k7 36 1+8 liO 
12 111   102 72 97 107 103 90 88 87 82 81» 81 93 89 87 85 80 75 72 71 67 68 69 

29 96   100 86 87 88   98 82 80 87 83 81* 81 81* 90 82 77 69 59 58 kl 36 1+9 l+l 
13 112 10k 73 98 109 101+ 92 90 90 86 86 81» 96 92 90 35 82 7! j^ 72 68 69 70 

29   96   100 86 87 88   98 82 80 87 83 61+ 61 61+ 90 82 77 S9 5g c8 !»•/ 36 W 1+1 
ll+ 112   101+ 73 98 109 101+ 92 91 90 86 68 81+ 96 92 90 89 Q2 71 lk 12 69 69 70 

1 power at 19:00 

29 95  99 61* 86 87 96 61 79 66 81 63 79 82 88 80 76 69 61 61 k8 37 50 1*1+ 
LL 110 102 71 97 108 103 90 67 87 85 66 82 95 92 88 86 82 72 75 7I+ 71 72 72 



:TEJ >T (SHEETS 

38   39    40 

»61 

41 42 43 44 45 46 47 48 

PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H | 37 

FLOW 

TOTAL ROLLER PRESS 

i   70 
1   95 

86   75 
9k 103 

69 
89 

55 
76 

69 
76 

67 
8^ 

59 
55 

76 
92 

68 
80 

66 
72 

2k 20.1 
22.5    5.5 

70 
61» 

k2 
k2 

kO    36 
37   35   1 

21 18 

70 
95 

87   76 
93 102 

70 
89 

56 
75 

70 
75 

68 
Qk 

60 
55 

76 
91 

68 
86 

67 
71 

23 19.8 
22.5    5.5 

70 
6k 

1*2 
1*2 

U0   36 
37   35 

21 18 

i   69 
i   9h 

8J+   72 
90   99 

69 
89 

50 
70 

68 
73 

66 
Qk 

57 
56 

72 
89 

66 
79 

65 
70 

23 19.8 
22.5    5.5 

70 
6k 

k2 
k2 

bO   36 
37   35 

21 18 

i   69 
i    93 

85    72 
90 100 

68 
86 

50 
71 

67 
70 

65 
81 

57 
58 

72 
88 

65 
78 

6U 
69 

23 19.8 
22.5    5.5 

70 
6U 

k2 
k2 

kO   36 
37   35 

21 18 

69 
93 

85    72 
90 101 

68 
88 

51 
71 

68 
70 

66 
83 

57 
55 

72 
88 

65 
79 

6k 
69 

23 19.8 
22.5    5.5 

70 
6k 

k2 
k2 

ho   36 
3"    35 

21 18    | 

i    68 
93 

85    72 
90 100 

68 
85 

50 
71 

67 
70 

65 
81 

57 
55 

72 
88 

66 
78 

6k 
69 

23 19.8 
22.5    5.5 

70 
6U 

kl 
k2 

kO   36 
37   35 

21 18    j 

68 
93 

85    72 
90 100 

68 
87 

50 
71 

67 
70 

65 
8l 

57 
55 

72 
88 

65 
78 

6k 
69 

23 19.8 
22.5    5.5 

70 
6k 

kl 
U2 

UO   36 
37   35 

21 18 

68 
89 

85    73 
87    97 

67 
dh 

51 
69 

67 
70 

65 
3l 

56 
57 

73 
85 

6k 
76 

6k 
67 

23 19.8 
22.5    3.k 

70 
65 

k2 
U3 

UO   36 
38   35 

21 18 

69 
92 

87    7^ 
90    99 

68 
85 

53 
71 

69 
72 

66 
8l 

58 
57 

Ik 
88 

65 
78 

66 
69 

22 20.1 
22.5    5.^ 

70 
65 

k2 
k2 

bO   36 
38   35 

21 18    1 

69 
92 

87    lh 
90   99 

68 
85 

53 
71 

69 
72 

66 
81 

58 
57 

7U 
88 

65 
78 

66 
69 

22 20.1 
22.5    5.U 

70 
65 

k2 
k2 

1*0   36 
38   35 

21 18 

70 
93 

86   76 
90   99 

69 
8k 

50 
68 

68 
71 

66 
80 

57 
56 

75 
87 

66 
77 

66 
69 

22 19.8 
22.5    5.k 

70 
65 

k2 
k2 

kO   36 
37   35 

21 18 

.' 



DATE 
TIME 
OF 

DAY 

TOTAL 
TEST 
TIME 

1/16 

1/16 

1/16 

1/16 

1/16 

1/16 

1/16 

1/16 

1/16 

1/17 

1/17 

20:00 

20:30 

21:00 

21:30 

22:00 

22:15 

22:1»5 

23:15 

23:'*5 

00:15 

00:1*5 

217:56 

218:26 

218:56 

219:26 

219:56 

220:11 

220:Ul 

221:11 

221:1a 

222:11 

222:1a 

TOTAL 
INPUT 

H.P. 

3000 

3000 

3000 

3000 

3000 

1950 

3000 

3000 

3000 

3000 

3000 

TAIL 

H.P. 

U25 

1»25 

1*25 

1*25 

1|25 

1+25 

1*25 

1*25 

1|25 

1*2'; 

1*25 

DUMKT 
TEST 

DUMMY 
TEST 

DUIMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

12      3     4      5      6      7     8     9     10 

80   111   96   115   90   HI   95  103 107 129 
100     73 115   120 112   112 110   106 IQl» 111 i: 

80   111   96   316   90   111   96   103 107 130   J 
100     73 115   120 112   112 110   106 lOU 111 U 

81   111   97   115   90   111   95  103 107 129   1 
100      73 115    120 112    112    110 106 10l* 112 1] 

81   111   97   115   90   111   95  103 107 129   ! 
100     73 115   120 112   112   110 106 Iflfc 112 V 

81   111   87   115   90   111   95  103 107 129   j 
99      73 115   120 112   112 110   106 lOU 112 U 

8l   111   98   UU   89   109   91*   101 105 126   j 
100     72 llU   120   110 110 108   105 103 110 1< 

81   111   97   115     90 111   95   103 107 129   ! 
99     73 115   120   112 112 110   106 10l* 111 i: 

81   111   97   115     90 111   95   103 107 129   ! 
99     73 115   120   112 112 110   106 10l* 111 t 

81 112   97 116 90 111 96 103 107 129   1 
99 73 115 120 112 112 110 106 10l* 111 1 

82 112   98 116 90 111 96 103 107 129   ! 
99 73 115 120 112 112 110 106 101* 112 I 

81 111   97 116 90 111 95 103 107 129 
99 73 115 120 112 112 110 106 101* 111 1 

303 



98 81 79 86 82 83 80 83 89 81 76 70 61 61 
103 90 88 87 85 86 82 95 93 89 87 81 71 77 

 TABLE m. ROLLER GEAR TRANSMISSION TEST DATA;LABORATORY 

TEMPERATURE |0C) 

8      9     10     11    12 13 14 15 16 17 18 ^9    20 21 22 23 24 25 26 27 28 29    30   31 

103 107 129   Ik   79 9k 86 87 98 80 79 86   82 83 80 82 88 80 76 69 fil 61     U8   37 
106 10U ill 110 103 81 97 108 103 90 88 87   Bh 86 82 95 93 89 88 82 72 77     71*   71 

103 107 130   9^   99 85 86 87 
106 10U ill no 103 71 97 108 

103 107 129   95   99 85 86 87 98 81 79 86   82 83 80 83 89 81 76 69 61 61 
106 104 112 110 103 71 97 108 103 90 87 88   Bk 86 82 95 93 89 88 82 72 77 

103 107 129   95   99 85 86 87 98 81 79 86   82 83 80 83 89 81 76 69 61 61    kB   37 
106 lOk 112 no 103 71 97 108 103 90 87 88   81* 86 82 95 93 89 88 82 72 77     7lt    71 

103 107 129   9*»   99 81» 86 87 98 81 79 86   83 83 80 83 89 80 76 69 61 61    U8   37 
106 lOU 112 no 103 71 97 108 103 90 87 87   85 86 82 95 93 89 88 82 72 77     7k   70 

101 105 126   92   97 83 85 Bk 96 80 79 83   78 80 71* 79 85 
105 103 no 109 101 70 96 105 103 90 87 87  81 85 80 91 90 

103 107 129   9^   99 Bk 95 97 98 80 79 86   83 83 80 82 88 80 76 69 60 61 
106 10U ni 110 103 70 97 108 103 90 87 87   81» 86 82 9^ 92 88 87 71 71 77 

103 107 129   91*   99 Bk 85 87 98 80 79 86   83 83 80 82 88 80 76 69 60 61 
106 IOU 111 no 103 70 97 108 103 90 87 87   Bk 86 82 jk 92 88 87 8l 71 77 

103 107 129   95   99 81» 86 87 98 81 79 86   83 83 80 83 89 80 76 69 60 61    lf8   37 
106 IOU lU 11D 103 71 97 108 103 90 87 87   81» 86 82 95 8»» 88 87 81 71 77     7U   70 

103 107 129   9^   99 85 86 87 98 81 79 86   83 83 80 83 89 80 76 69 63 ä    kB   37 
106 lOU n2 no 103 71 97 108 103 90 87 87   83 86 82 95 81» 89 87 81 71 77     71»   70 

103 107 129   95   99 81» 85 87 98 81 79 86   83 83 80 83 83 80 76 69 62 60 
106 IOU Ul no 103 71 97 108 IOU 90 87 87   8U 87 82 95 8:5 89 87 81 71 77 



:KTEST(SHEET47| 

38 39 40 41 42 43 44 45 46 47 48 

|               PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DU 
IK 
PR 

L/H 

MMY 

36   37 

FLOW 

TOTAL ROLLER PRESS 

PUT 
fcSS 

R/H 

77   69 
91   9^ 

86 
90 

76 
99 

69 
85 

50 
68 

68 
72 

66 
81 

57 
60 

75 
87 

66 
77 

66 
69 

22 19.8 
22.5 5.k 

70 
65 

k2 
1*3 

1*0 
37 

36 
35 

21 18 

77    70 
90   93 

86 
90 

76 
99 

69 
8k 

50 
68 

69 
70 

66 
79 

57 
60 

75 
87 

66 
77 

66 
68 

22 19.8 
22.5 5.1* 

70 
65 

k2 
kl 

to 
37 

36 
35 

21 18 

77   69 
91   9k 

86 
90 

76 
99 

69 
8U 

50 
68 

68 
72 

66 
80 

57 
59 

75 
87 

66 
77 

67 
68 

22 19.8 
22.5 5.U 

70 
65 

k2 
k3 

1*0 
37 

36 
35 

21 18 

77   69 
n    9h 

86 
90 

76 
99 

69 
81i 

50 
68 

68 
72 

66 
80 

57 
59 

75 
87 

66 
77 

67 
68 

22 19.8 
22.5 5.U 

70 
65 

k2 
US 

1*0 
37 

36 
35 

21 18 

76   69 
?0   93 

86 
90 

76 
99 

69 
81* 

50 
68 

68 
71 

66 
79 

57 
59 

75 
87 

66 
77 

66 
68 

22 19.8 
22.5 

19.8 
22.2 

5.1* 

5.3 

70 
65 

70 
65 

k2 
U3 

1*2 
1*3 

1*0 
37 

1*0 
37 

36 
35 

36 
35 

21 

21 

18 

18 

r6   69 
W   93 

86 
90 

76 
98 

69 
82 

50 
68 

68 
TO 

6v 

79 
57 
59 

75 
86 

66 
77 

66 
68 

22 19.8 
22.2 5.3 

70 
65 

1*2 
1*3 

'40 
37 

36 
35 

21 18 

f6   69 
)0   93 

86 
90 

76 
98 

69 
82 

50 
68 

68 
70 

66 
79 

57 
59 

75 
87 

66 
77 

66 
68 

22 19.8 
22.5 5.U 

70 
65 

1*2 
1*3 

ko 
37 

36 
35 

21 18 

'6   69 
K)   93 

86 
90 

76 
99 

70 
8k 

50 
68 

68 
71 

66 
81 

57 
62 

75 
87 

66 
77 

66 
68 

21 19.8 
22.5 5.1» 

70 
65 

1*2 
1*3 

1*0 
37 

36 
35 

21 18 

'6   69 
*)   93 

86 
90 

76 
99 

69 
82 

50 
68 

68 
71 

65 
80 

57 
61 

75 
87 

66 
77 

66 
68 

21 19.8 
22.5 5.3 

70 
6k 

1*2 
1*2 

39 
37 

36 
35 

21 18 

'6   69 
»0   93 

86 
90 

76 
99 

70 
82 

50 
68 

67 
71 

65 
80 

57 
59 

75 
86 

65 
77 

66 
68 

21 19.8 
22.5 5.3 

70 
6k 

1*2 
1*2 

39 
37 

36 
35 

21 18 



TIME TOTAL TOTAL TAIL 
DATE OF TEST INPUT H.P. 

DAY TIME H.P. 1      2      3 4      5     6 7 8      9 

1/17/73 01:15 223:11 3000 1*25 DIM« 
TEST 

81 HI   98 
99    72 115 

116   90 111 
120 112 112 

95 
110 

103 107 
106 101*    , 

1/17 Ü1:U5 223:1*1 3000 1*25 DUMMY 
TEST 

82 112   98 
99    72 115 

116   90 111 
120 112 112 

96 
110 

103 107   ; 
106 ioi*   ; 

1/17 06:00 223:56 1950 1*25 DUMMY 
TEST 

85 110 100 
97   72 113 

115    89 110 
118 109 108 

91 
107 

loi io6   ; 
103 loo   : 

1/17 06:30 22l*:26 3560 1*25 DUMMY 
TEST 

83 112   96 
99   78 118 

115   91 113 
121 116 115 

96 
111* 

105 108   ] 
no io8  ] 

1/17 36:1*5 22l*:l*l 1950 1*25 DUMMY 
TEST 

82 111   97 
97   75 115 

111*   88 109 
121 112 112 

93 
111 

101 105    ] 
108 105    ] 

1/17 07:15 225:11 3560 1*25 DUMMY 
TEST 

82 113   95 
ino   77 120 

117   92 111* 
123 118 117 

97 
117 

106 109   1 
112 no   i 

1/17 37:30 225:26 1950 1*25 DUMMY 
TEST 

82 111   97 
100   77 119 

115   90 111 
121 116 116 

95 
111* 

103 107   1 
no 109   i 

1/17 38:00 225:56 3560 1*25 DUMMY 
TEST 

81* 113   97 
102   80 121 

117   93 115 
121* 120 120 

99 
119 

107 no  i 
111* 112    1 

1/17 38:15 226:11 1950 1*25 DUMMY 
TEST 

81* 113   99 
99   77 116 

116   90 111 
121 113 Ilk 

96 
111 

103 107   1 
107 105    1 

1/17 08:30 226:26 3700 1*25 DUMY 
TEST 

81* 113   97 
100   78 117 

117 193 115 
121 115 116 

99 
111* 

107 no  i 
109 108   1 

1/17 08:1*5 226:1*1 1950 1*25 DUMMY 
TEST 

85 113   99 
99   76 115 

116   91 112 
121 112 112 

97 
110 

ioi* 108   i; 
106 101*   1 

305 



TABLE HI. ROLLER GEAR TRANSMISSION TEST DATA;LABORATO 

TEMPERATURE (0C) 

8 10  11 12 13 U 15 16 17  18 19 20 21 22 23 24 25 26 27 28 29 30 

95 103 107 129 95 99 8U 85  8? 99 80  79  86 83 85 80  82 88 80 76  69 62 61 kB 
10 106 10k    ill 110 102 70 97 108 103 90  87  87 S* 86 82  95 85 89 87  81 71 77  7^ 

9o 103 107 129 95 99 8U 85  87 99 81 
10 106 lOU 112 111 103 71 97 108 103 90 

79  86 83 85 79  83 89 80 76  69 62 61  1*8 
87  87 81* 86 82  95 85 89 87  82 71 77 7k 

9^    101 106 126 93 98 Qk   90  86 99 82 
07 103 100 108 108 100 70 95 102 101 87 

81  8»* 76 80 7»i  78 83 80 71  73 73 72  59 
81»  83 76 77 76  86 78 ?•' 77  71 60 6k      62 

96 105 108 131 96 101 86 86  89 102 82 
ill 110 108 115 Ilk  105 75 100 112 107 93 

80  89 88 86 85  88 91 85 83  72 63 62  1*9 
90  93 90 95 89 -02 90 9I1 9I4  8i4 77 8l  79 

93 101 105 126 93 97 8U 3*  85 98 81 
11 108 105 112 112 103 73 97 106 105 91 

79  83 77 81 75  80 86 
89  90 83 87 82  92 89 

97 106 109 132 97 102 86 86  90 102 82 
17 112 110 117 Uo  109 77 102 115 109 95 

81  90 91 91 87  90 93 86 83  72 63 61  ^8 
93  95 9h   97 91 103 95 95 97  86 78 83  8l 

95 103 107 128 95 99 85 85  86 100 82 
ll+ 110 109 ll6 115 107 76 101 110 108 95 

80  86 81 83 78  82 88 
92  91* 87 91 87  97 95 

99 107 110 133 98 103 88 08  92 102 8U 
19 11**  112 119 118 110 80 lOu 117 111 97 

82  91 93 91 88  92 9^ 87 87  75 61* 62  ^9 
95  98 95 99 93 105 95 99 100  89 81 85 Qk 

96   103 107 128 95 99 86 86  87 101 82 
11 107 105 113 112 lOU 73 98 108 105 92 

81  86 81 83 78  82 87 
90  91 8U 88 83  95 89 

99   107 110 133 98 103 87 88  92 103 8U 
Ik    109 108 Ilk  111» 106 7^ 100 112 107 92 

82  91 9h   92 88  92 95 
90  93 93 95 89 101 96 

?7 101» 108 129 96 100 86 87  88 103 83 
LO 106 101* 112 111 103 72 97 107 105 90 

82  88 83 85 80  81* 89 
89  90 83 87 82  92 Qk 



:K TEST (SHEET 48) 

38   39 40 41 42 43 44 45 46 47 48 

PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT   ! 
PRESS 

L/H   R/H 36   37 

FLOW 
TOTAL ROLLER PRESS 

76   69 
90   93 

86   76 
90   99 

69 
8U 

h9 
68 

68 
71 

65 
80 

57 
60 

75 
87 

65 
77 

66 
68 

21 19.8 
22.2 5.3 

70 
6h 

U2 
h2 

39   36 
37   35 

21     18 

76   69 
90   93 

86   76 
90   99 

69 
84 

U9 
68 

68 
71 

65 
80 

57 
60 

75 
87 

65 
77 

66 
68 

21 19.8 
22.2 5.3 

70 
6k 

k2 
h2 

39   36 
37   35 

21     18 

82   76 
78   77 

86   60 
78   85 

78 
76 

51 
59 

77 
6o 

73 
71 

65 
60 

80 
77 

73 
67 

73 
58 

23 19.8 
22.5 5.h 

70 
66 

k2 
kk 

ho   36 
38   35 

21     18    1 

78   70 
90   92 

89 77 
90 103 

69 
82 

52 
(2 

69 
71* 

66 
80 

58 
58 

77 
89 

67 
78 

67 
68 

20 20.1» 
22.8 

19.6 
20.8 

5.5 

5.5 

71 
66 

70 
61* 

h2 
h3 

k2 
U3 

ho   36 
38   35 

U0   36 
38   35 

21     18 

21     18 

78   68 
91   92 

90    77 
92 105 

68 
83 

5U 
72 

68 
71 

66 
80 

58 
62 

77 
90 

66 
78 

68 
68 

17 20.U 
22.8 

19.8 
22.8 

5.5 

5.5 

70 
65 

70 
65 

h2 
k2 

h2 
1*3 

40   36 
37    35 

1*0   36 
37    35 

21      18 

21      18 

79   70 
9h   9h 

91    79 
91» 107 

71 
85 

55 
77 

69 
76 

68 
82 

60 
62 

78 
93 

68 
81 

68 
71 

20 20.1» 
22.8 

20.1 
22.8 

20.U 
22.8 

20.1 
22.8 

5.6 

5.5 

5.5 

5.1* 

70 
6h 

70 
66 

70 
65 

70 
66 

k2 
h2 

h2 
us 

h2 
k2 

h2 
h3 

1*0    37 
37    35 

UO    36 
37    35 

1*0   36 
37    35 

1*0   36 
37    35 

21      18 

21      18 

21      18 

21      18 



TIME TOTAL TOTAL TAIL 
DATE OF TEST INPUT H.P. 

DAY TIME H.P. 12      3      4 5      6 7     8 9 1C 

1/17/73 09:00 226:56 3700 1*25 DUMMY 
TEST 

85 113   97 117 
99   78 117 121 

93 115 
115 Ilk 

98 106 
111* 109 

110 
107 

133 
111* 

Stop for inspection of chip detector s an 

1/17 10:05 226:56 1100 250 DUMMY 
TEST 

86 111 102 113 
96    76 111 117 

88 108 
106 105 

92 100 
95 100 

103 
97 

122 
107 

1/17 10:35 227:26 1100 250 DUMMY 
TEST 

83 110    98 112 
97   75 HI 117 

88 107 
106 106 

91   99 
91* 101 

102 
99 

123 
107 

1/17 11:05 227:56 1100 250 DUMMY 
TEST 

83 110   97 112 
100    78 117 122 

87 106 
113 Ilk 

91   98 
100 107 

102 
105 

122 
113 

1/17 11:35 228:26 1100 250 DUMMY 
TEST 

6k 110    98 112 
100    79 119 121* 

87 106 
115 117 

90  98 
111* no 

102 
107 

122 
116 

1/17 12:05 228:56 1950 250 DUMMY 
TEST 

Oh ill   97 Hh 
101   79 117 122 

90 109 
111* 115 

91* 101 
112 108 

105 
106 

127 
115 

1/17 12:35 229:26 1950 250 DUMMY 
TEST 

85 112   97 115 
101    79 117 122 

90 110 
ill* 115 

95 102 
113 109 

105 
107 

127 
111* 

1/17 13:05 229:56 1950 250 DUMMY 
TEST 

87 115 101 118 
102    80 118 123 

91* llU   98 106 
115 116 111* 109 

110 
107 

131 
115 

1/17 13:35 230:26 1950 250 DUMMY 87 115 101 118 
102    80 118 123 

9U ill*   99 106 
115 116 111* no 

110 
108 

131 
115 

1/17 1^:05 230:56 1950 250 DUMMY 
TEST 

85 112   99 115 
102    80 117 122 

91 110 
llU 115 

95 103 
113 109 

106 
107 

128 
115 

1/17 1U:35 231:26 1950 250 DUMMY 
TEST 

85 112    98 115 
102    80 117 122 

91 no 
111* 115 

95 102 
113 108 

106 
107 

128 
115 

307 



TABLE Xn. ROLLER GEAR TRANSMISSION TEST DATA.-L/ 

TEMPERATURE |0C| 

8 10  11 12 13 14  15 16 17 18 19 20 21 22 23 24 25 26 27 

93 115 98 106 110 133 98 102 87 88  92 lOh     83 82 90 
115 111» ill* 109 107 Ilk 113 105 Ik   99 112 106  92 90 92 

ction of chip detectors and strainers  Chwige tail load 

88 108 92 100 103 122 92 96 82 86  83 95  8l 8i 82 
106 105 95 100 97  107 :,05 98 67 92  99 99  85 83 80 

92 91 87 91 
91 9^ 88 100 

76 79 75 '79 
7^ 77 7^ 85 

93 
89 

81 78 72 
76 79 79 

88 107 91 99 102 123  90 9o 83 83  82 93  77 76 80 
106 106 91* 101  99 107 106 98 69 92 100 99  86 83 82 

71 73 69 73 
lh   77 75 86 

79 75 61* 
79 80 79 

87 106 91 98 102 122  89 95 81 82  82 9k     76 75 79 
113 llh  100 107 105 113 112 105 76 99 107 105  93 90 90 

69 70 66 73 
82 85 83 92 

77 73 63 
85 85 85 

87 106 90 98 102 122  90 95 81 82  82 9k     76 75 79 
115 117 11^ 110 107 ll6 115 107 78 101 109 108  95 93 92 

70 71 67 73 
35 89 85 96 

87 73 63 
90 90 90 

90 109 9k  1C1 105 127  92 97 83 81»  85 96  78 77 83 
111* 115 112 108 106 115 113 105 75 100 109 106  93 90 91 

76 78 73 77 
85 87 81+ 95 

81+   78   69 
86   90   90 

90 110   95 102    105    127     93   98   83   85      86   97     79    78   83 
111+ 115 113 1C9    107    111»    113 105   75 100   110 105     93   90   91 

77   79    7^    78 
85   88   81+   '95 

85   78   70 
87   90   90 

91+ lll+   98 106    110    131     99 102   88   88     89 101     81+    82   88 
115 116 lll+ 109    107    115    Ilk 106   76 100   110 106     93   91   92 

82   83    78    '33 
92   89    85    96 

90   83   76 
87   91   90 

91+ 111»   99 106    110    131     99 103   89   88     90 101     81+   83   88 
115 ll6 lll+ 110    108    115    Ilk 106   76 101   110 107     9^   92   92 

83   81»   80   i33 
85   89   85   .96 

91   83   77 
89   91   91 

91 110   95 103   106   128     9^   99   85   86     86   97     79   78   81+ 
Ul» 115 113 109   107    115    llj 106   76 100   110 106     93   91   91 

78   80    75    79 
85   88   85   95 

86   79   71 
92   91   89 

91 110   95 102    106   128     91»   98   81+   85     86   97 
Ul» 115 113 108    107    115    113 105    75 100   110 106 

80   78   81+ 
93   90   91 

78   79   75    79 
85   88   81+   .35 

86 79   71 
87 90   89 



LABORATORY BACK-TO-BACK TEST (SHEET 49) 
PU 

FLOW 

28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 TOTAL ROLi 

20.1 
22.8 5.: 

71 70 57 hh 59 kd 79 68 80 75 83 78 76 51 75 72 63 78 73 72 25 19.8 
T:

1 
79 7h 69 69 70 81 68 82 84 82 90 78 64 72 74 47 81 72 66 22.2 5.i 

59 58 k8 36 kl k3 73 6i 73 69 80 72 68 48 65 64 55 72 64 64 23 19.2 
69 73 71 68 69 69 82 68 84 89 84 92 79 65 68 77 49 82 72 65 22.5 5.2 

59 57 ^7 35 1+6 kl 72 60 72 68 79 71 67 47 64 62 54 71 63 63 23 19.2 
75 79 90 73 Ik 76 89 74 90 93 90 98 84 73 74 81 50 89 77 69 22.8 5.5 

59 5o 48 36 kl k3 72 60 72 68 79 71 67 47 63 62 54 71 63 63 23 19.2 
78 82 81 76 77 79 92 77 93 95 93 101 87 76 78 84 51 92 79 71 23.1 5.5 

60 56 hQ 36 kl k3 73 6i 73 69 83 72 68 49 65 63 55 72 65 65 24 19.5 
8^ 75 78 73 7k 76 83 74 91 94 90 100 85 71 76 82 45 89 77 70 22.8 5.4 

61 59 50 38 k9 45 73 62 73 69 83 73 68 49 66 64 56 72 65 65 25 20.1 
75 79 77 73 Ik 76 89 74 90 93 90 101 84 72 73 82 46 89 78 69 22.8 5.5 

64 63 53 J»l 52 48 78 66 78 72 88 78 72 56 70 68 60 77 68 69 25 20.4 
76 80 79 lh 76 77 89 74 91 94 90 102 85 73 72 82 4l 89 79 70 22.8 5.5 

65 63 53 hi 52 48 78 66 78 72 89 78 72 57 72 70 61 78 69 69 25 20.1 
76 79 78 n 76 77 90 75 91 94 91 102 85 74 76 82 4i 90 79 70 22.8 5.5 

61 60 50 3k «»5 4l 74 63 74 70 84 73 69 50 68 65 57 73 66 65 26 19.5 
76 79 78 ik 76 76 89 74 91 94 90 101 85 72 73 82 43 89 79 70 23.1 5.5 

6l 60 50 3k ^5 41 74 63 74 70 84 73 70 50 67 65 57 73 66 65 26 19.5 
75 79 78 73 Ik 76 89 74 90 94 90 102 86 72 73 82 43 89 79 70 22.8 5.5 

0 



>HEET49|                                                                                                         1 

40 41 42 43 44 45 46 47 48 

|                PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H 39 

1        FLOW 

[TOTAL ROLLER PRESS 

1 20-1 

22.8 5.5 
70 
65 

1   1+2 
!   1*3 

U0    37 
37    35 

21      18 

78 
90 

76 
78 

51 
61« 

75 
72 

72 
71* 

63 
1*7 

78 
81 

73 
72 

72 
66 

25 19.8 
!    22.2 5.2 

70 
65 

!   1*2 
1+1+ 

39    36 
37    35 

21     18 

72 
92 

68 
79 65 

65 
68 

6k 
77 

55 
U9 

72 
82 

61* 
72 

61* 
65 

23 19.2 
22.5 5.3 

70 
66 

1+2 
1+1+ 

39    35 
37    35 

21      17 

71 
98 

67 
8U 

^7 
73 

6U 
7»» 

62 
81 

5U 
50 

71 
89 

63 
77 

63 
69 

23 19.2 
22.8 5.5 

70 
65 

1+2 
1*3 

39    35 
37    35 

21      17 

71 
101 

67 
87 

^7 
76 

63 
78 

62 
Qk 

5k 
51 

71 
92 

63 
79 

63 
71 

23 19.2 
23.1 5.5 

69 1+1 
1+2 

39    35 
37    35 

21      17 

72 
100 

68 
85 

U9 
71 

65 
76 

63 
82 

55 
1*5 

72 
89 

65 
77 

65 
70 

2k 19.5 
22.8 5.1* 

70 
65 

1+1 
1+2 

39    35 
38    3U 

20      18 

73 
101 

68 
814 

k9 
72 

66 
73 

61* 
82 

56 
U6 

72 
89 

65 
78 

65 
69 

25 20.1 
22.8 5.5 

70 
65 

Ul 
U2 

39    36 
37    35 

21       18 

78 
102 

72 
85 

56 
73 

70 
72 

68 
82 

60 
Ul 

77 
89 

68 
79 

69 
70 

25 20.1+ 
22.8 5.5 

70 
65 

Ul 
U2 

U0    36 
37    35 

21      18 

78 
102 

72 
85 

57 
7^ 

72 
76 

70 
82 

6l 
Ul 

78 
90 

69 
79 

69 
70 

25 20.1 
22.8 5.5 

70 
65     | 

Ul 
U2 

Uo    36 
37    35 

21      18 

73 
101 

69 
85 

50 
72 

68 
73 

65 
82 

57 
U3 

73 
89 

66 
79 

65 
70 

26 19.5 
23.1 5.5 

70 
65     | 

Ul 
U2 

39    36   | 
37    35    | 

21      18    1 

73 
102 

70 
86 

50 
72 

67 
73 

65 
82 

57 
U3 

73 
89 

66 
79 

65 
70 

26 19.5 
22.8 5.5 

69 
65 

Ul 
U2 

39    36 
37    35 

21      18 

1 



TIME TOTAL TOTAL TAIL 
DATE OF TEST INPUT H.P. 

DAY TIME H.P. 1      2 3     4      5 6 7     8     9     1( 

1/17/73 15:05 231:56 21+00 250 DUMMY 66 113 100 117   93 113 97 105 108 131 
TEST L03    82 119 12k 118 118 116 112 110 117 

1/17 15:35 232:26 2400 250 DUMMY 86 113 100 117   93 113 97 105 108 131 
TEST 101*   82 120 121* 117 118 116 111 no 117 

1/17 lc:05 232:56 21*00 250 DUMMY 87 113 100 117   93 113 97 105 109 131 
TEST LOl*   82 120 121* 117 118 ll6 112 110 118 

1/17 16:35 233:26 21+00 250 DUMMY 87 113 99 117   93 113 97 105 108 131 
TEST 103   82 120 121* 117 118 116 111 no 117 

Stop on power at 19:30 

1/17 20:00 233:56 21*00 250 DUMMY 81* 111 99 115    91 111 95 103 107 128 
TEST 98   71* 113 118 109 109 107 103 101 111 

1/17 20:30 231* :26 2700 250 DUMMY 85 112 99 HI   92 112 97 101* 108 130 
TEST 98   73 113 118 109 109 108 103 102 110 

1/17 21:00 ?3^:56 2700 250 DUMMY 85 113 100 117   93 113 97 105 109 131 
TEST 98   71* 111* 119 no 110 109 101* 103 112 

1/17 21:30 235:26 1950 250 DUMMY 85 113 100 116  92 111 96 103 107 129 
TEST 98   71* 111* 120 111 111 109 105 103 112 

1/17 22:00 235:56 1950 250 DUMMY 85 113 100 116   92 111 96 103 107 129 
TEST 99    71* 115 170 111 111 110 106 103 113  ; 

Stop on power at 01:05 

1/18 01:35 236 :26 1950 250 DUMMY 83 no 95 113   87 108 93 100 IOU 125 
TEST 95    70 111* 119 no 110 109 105 102 111    ] 

1/18 02:05 236:56 1950 250 DUMMY 80 110 95 113   88 108 93 100 101* 126 
TEST 97   70 115 120 112 113 111 107 105 111*    1 

309 



■    ■ ' 

 TABLE HI. ROLLER GEAR TRANSMISSION TEST PATA;LAI 
TEMPERATURE (0C) 

5  6  7  8  9  10  11  12 13 U 15 16 17 18 19 20 21 22 23 24 25 26 27 26 

93 113  97 105 108 131  97 101  86 88 89 99 82 80 87 85 85 82 86 90 83 79  69 62 
.18 118 116 112 110 117 116 109  78 102 113 108 95 93 95 90 92 89 100 91 93 9^  85 77 

93 113  97 105 108 131  96 101  87 88 89 99 82 80 88 85 85 82 86 90 83 80 
.17 118 116 ill 110 117 1x6 108  78 103 113 109 95 93 95 90 93 89 101 91 9^ 9k 

93 113  9Y 105 109 131  97 101  87 88 89 99 82 80 88 85 85 82 36 91 83 80 
17 118 116 iu  110 118 116 109  78 103 111» 109 96 93 95 90 93 90 131 9^ 93 9^4 

87 88 89 99 82 80 88 85 85 82 36 91 83 80 
78 103 11^ 109 95 93 95 90 93 89 101 9^ 9^ 9k 

Qh   86 87 97 80 79 85 82 85 78 3l 88 81 76 
69 95 105 101 87 81+ 86 80 83 80 90 80 oh Qk 

92 112  97 10k  108 130  97 100  85 87 88 98 82 80 87 83 86 80 83 89 8l 76 
09 109 108 103 102 110 109 100  70 95 105 101 87 81» 86 79 83 80 90 81 83 82 

33 113  97 105 109 131  98 101  87 87 89 99 83 3l 88 86 87 82 85 89 83 79 
10 110 109 101» 103 112 110 101  70 96 107 102 88 86 88 82 85 81 92 83 86 86 

?2 ill  96 103 107 129  95 99  85 86 87 98 81 79 85 80 82 76 81 87 80 72 
LI 111 109 105 103 112 ill 102  72 96 106 103 90 87 87 80 81» 81 90 82 86 85 

)2   ill  96 103 107 129  95 99  85 86 87 98 81 79 85 80 82 76 81 87 80 71 
LI 111 110 106 103 113 112 102  72 97 107 103 90 87 87 81 85 81 91 83 87 85 

power at 01:05 
$7 108  93 100 101» 125  90 96  81 82 81» 95 76 75 81 75 76 71 76 82 77 68 
.0 110 109 105 102 ill 110 100  71 95 105 101 88 85 85 79 82 79 89 85 82 80 

18 108  93 100 101» 126  92 96  81 82 81» 96 77 76 82 75 76 72 76 83 77 69 
.2 113 111 107 105 Ilk   113 103  73 97 108 lOU 91 88 89 82 86 83 92 90 68 86 
rvnlP und end of shift  

93 
17 

113 9(  105 108 
118 116 111 110 

131 
117 

97 
116 

101 
109 

on power at 19=30 

91 
09 

111  95 103 107 
109 107 103 101 

128 
111 

9k 
109 

99 
100 



A:LABORATORY BACK-TO-BACK TEST (SHEET 50) 

27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45   46 47 48 

69 62 61 US 38 50 Ul  75  6U 75 70 88  75 71 52  68 66  58 7*» 67 67  27 
85 77 81  79 69 70 72  8U  70 92 91* 92 105 87 71»  75 Bk     hi   90 79 71 

69 62 61 k6   38 50 Ui 
86 77 81  79 75 77 78 

69 63 62 k9   38 51 te 
86 77 80  79 75 77 78 

69 62 6i U8 38 50 Ul 
86 77 81  79 75 77 78 

69 61 60 1*7 36 kQ   ko 
78 7^ 72  71 67 68 69 

70 62 61 W 38 50 kl 
78 71 72  71 67 68 70 

71 62 61 kB   38 50 41 
79 70 73  71 68 68 70 

69 6l 60 2*7 36 1+8 ko 
80 71 75 Ik   69 70 72 

70 6l 60 ^7 36 k6   ko 
80 71 76 Jk   69 70 72 

66 57 55 ^6 3^ 1*5 ko 
79 68 71  70 66 68 69 

67 57 56 ^6 35 k6   ko 
81 71 76 Jk   69 69 72 

75 
91 

6k 
77 

76 
92 

71 
91* 

88 
92 

75 
105 

71 
87 

52 
71* 

69 
76 

67 
81+ 

59 
1*3 

75 
91 

67 
79 

67 
72 

75 
91 

6k 
77 

76 
92 

71 
91» 

88 
92 

75 
105 

71 
88 

52 
71» 

69 
76 

67 
81+ 

59 
1*3 

75 
91 

67 
79 

67 
72 

75 
91 

61* 
77 

76 
93 

71 
95 

88 
92 

75 
105 

71 
87 

52 
71* 

69 
75 

66 
81+ 

59 
1*3 

75 
91 

67 
80 

66 
71 

75 
82 

63 
68 

75 
81+ 

69 
89 

96 
81+ 

75 
95 

69 
81 

52 
66 

68 
68 

66 
78 

57 
1*1 

71* 
82 

67 
71* 

66 
66 

75 
82 

63 
69 

76 
85 

70 
90 

87 
81« 

75 
95 

70 
82 

53 
65 

67 
69 

65 
79 

58 
1*1 

75 
82 

67 
71» 

66 
68 

76 
83 

61+ 
69 

76 
85 

70 
90 

88 
81+ 

76 
96 

71 
82 

5k 
66 

68 
69 

66 
79 

58 
1*1 

75 
83 

68 
71* 

67 
67 

75 
85 

63 
70 

76 
87 

70 
91 

85 
86 

75 
96 

70 
82 

52 
68 

69 
69 

66 
79 

58 
1+1 

71* 
85 

67 
75 

66 
68 

75 
85 

63 
71 

75 
87 

70 
91 

85 
87 

75 
96 

69 
81+ 

52 
69 

68 
70 

66 
80 

58 
1+2 

Ik 
35 

66 
76 

66 
68 

72 
82 

59 
67 

72 
81* 

66 
Ö8 

82 
83 

72 
91* 

65 
77 

1+8 
67 

61+ 
66 

62 
71* 

53 
1+0 

71 
82 

63 
71 

62 
63 

72 
86 

59 
70 

72 
87 

65 
90 

82 
87 

72 
98 

6k 
80 

k& 
70 

61+ 
69 

61 
77 

53 
1*1 

71 
85 

63 
71* 

62 
66 

29 

27 

26 

21* 

21* 

21* 

21* 

21* 

17 

17 



FEST (SHEET 50) 

37    38   39    40    41    42    43    44    45   46   47    48 

PUMP 

FLOW 

TOTAL ROLLER PRESS 

MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

70 88  75 71 52  68 66  58 7*» 67 67  27 
9U 92 105 87 Ik     75 8U  U3 90 79 71 

71 88  75 71 52 
9h   92 105 87 1h 

71 88  75 71 52 
9^4 92 105 88 7^ 

71 88  75 71 52 
95 92 105 87 7^ 

69 96  75 69 52 
89 SU  95 81 66 

69 67  59 75 67 67  29 
76 Qk     k3    91   79 72 

69 67  59 75 67 67  27 
76 dk     k3    91 79 72 

69 66  59 75 67 66  26 
75 81» k3    91 80 71 

68 66  57 7^ 67 66 2k 
68 78 kl    82 7^ 66 

70 87  75 70 53  67 65  58 75 67 66 2k 
90 Qk     95 82 65  69 79 kl    82 7^ 68 

68 66  58 75 68 67 2k 
69 79 kl    83 7^ 67 

70 
90 

88 
Sli 

76 
96 

71 
82 

5^ 
66 

70 
91 

85 
86 

75 
96 

70 
82 

52 
68 

70 
91 

85 
87 

75 
96 

69 
81» 

52 
69 

56 
38 

82 
83 

72 
9h 

65 
77 

l»8 
67 

90 
82 
87 

12 
98 

61» 
80 

l»8 
70 

69 66  58 7^ 67 66  21» 
69 79 kl    85 75 68 

68 66  58 lk   66 66 2k 
70 80  1+2 85 76 68 

61+ 62  53 71 63 62  17 
66 Tl»  1»0 82 71 63 

61+ 61  53 71 63 62  17 
69 77 l+l 85 lk   66 

20.1 
22.8       5.5 

20.1 
22.8 5.5 

20.1 
22.8 5.5 

20.1 
22.8 5.5 

r:0.1+ 
^2.5 5.5 

20.1+ 
22.5        5.1» 

20.1+ 
22.5 

20.1 
22.5 

20.1 
22.5 

19.5 
22.5 

19.8 
22.8 

5.3 

5.1» 

5.1» 

5.1» 

5.5 

70 
65 

70 
65 

70 
65 

69 
65 

70 
66 

70 
66 

70 
66 

70 
66 

70 
66 

70 
66 

70 
66 

1+1    1+0    36 
1»2     37     35 

1+1    1+0     36 
1»2     37     35 

1+1     1+0     36 
1»2     37     35 

1+1 
1+2 

1+2 
1+1+ 

1+2 
1*1+ 

1+2 
1+1+ 

1+0 
37 

1+0 
38 

1+0 
38 

1+0 
38 

1»1     39 
1»3     38 

1»1     39 
1»3     38 

36 
35 

36 
36 

1»2      1+0      36 
1+1+      38      36 

1+2      1+0      36 
1+1+      38      36 

36 
36 

36 
36 

36 
36 

36 
36 

21 17 

21 17 

21 18 

21 18 

21 18 

21 18 

21 18 

21 18 

21 18 

21 18 

21 18 



1 
TIME TOTAL TOTAL TAIL 

DATE OF TEST INPUT H.P. 

DAY TIME H.P. 1 2  3  4 5 6 7  8  9 10 

1/18/73 06:15 236:56 1100 250 DUMMY 89 111 106 112 88 108 92 100 103 123 
TEST 102 80 112 119 108 107 101» 102 99 110 

1/18 06:U5 237:26 1100 250 DUMMY 92 112 106 Ilk 90 108 92 101 10k 125 
TEST 99 73 ilk  119 109 110 107 105 101 111 

1/18 07:15 237:56 1100 250 DUMMY 82 110 97 112 86 107 91 99 103 122 
TEST 97 71 ll6 121 112 111* 111 107 lOU 111* 

1/18 07:^5 238:26 1100 250 DUMMY 81 110 97 112 86 106 91 99 102 122 
TEST 98 71 117 122 111» 116 113 110 106 115 

1/18 08:15 238:56 1950 250 DUMMY 81 111 96 Ilk 89 110 9k  102 106 128 
TEST 97 69 115 120 112 113 110 107 10U 113 

1/18 08:U5 239:26 1950 250 DUMMY 82 112 97 115 89 111 95 102 106 128 
TEST 97 70 116 121 112 113 112 108 105 111* 

1/18 09:15 239:56 1950 250 DUMMY 82 112 97 115 90 111 95 103 107 128 
TEST 98 70 116 121 113 lilt 113 108 105 115 

1/18 09: ^5 2U0:26 1950 250 DUMMY 82 112 97 115 89 110 95 102 106 128 
TEST 98 71 117 122 111» 115 113 108 106 115 

1/18 10:15 2U0:56 1950 250 DUMMY 83 112 98 115 90 111 95 103 106 129 
TEST 99 73 117 122 Ilk 115 112 109 107 115 

1/18 10:15 21+1:26 1950 250 DUMMY 8k 113 99 116 91 111 96 103 107 129 
TEST 100 73 117 122 Ilk 115 111» 109 107 116 

1/18 11:15 2Ul:56 1950 250 DUMMY 85 113 100 ll6 91 111 96 103 107 129 
TEST 100 7k 117 123 115 115 111» no 108 116 

311 

' 



TABLE ID. ROLLER GEAR TRANSMISSION TEST DATA;LABOR^ 
TEMPERATURE (0C) 

8 10 11 12 13 14  15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 

08 92 100 103 123 91 96 82 88 82 95 79 78 82 73 77 72 76 80 77 6d 73 76 7^ 
07 10U 102 99 HO 109 100 71 95 100 100 87 8J» 83 75 78 75 87 77 80 78 78 73 76 

08 92 101 10U 125 92 97 85 88 83 96 80 78 82 72 75 69 75 8l 78 66 70 63 61 
10 107 105 101 ill 110 100 70 96 102 101 88 86 85 78 81 78 89 80 81 80 80 72 76 

07 91 99 103 122  90 95 82 82  83 96  78 76  80 71 76 
,lU ill 107 10I4 ill* 113 103 7k   97 106 105  92 89  88 82 85 

68 73 79 71* 61+ 
82 92 90 85 85 

65 57 55 
82 7^ 78 

06 91 99 102 122  90 95 81 81  82 96  77 75  80 71 75 
16 113 110 106 115 115 105 77 100 107 106  93 91  91 81* 87 

68 7^ 79 73 63 
8U 91+ 93 89 89 

65 56 51* 
85 77 80 

10 9**  102 106 128  93 98 83 83  86 97  80 77  8U 79 80 
13 110 107 101+ 113 112 103 72 97 108 IOU  91 88  89 83 85 

75 78 85 79 7] 
83 92 90 88 86 

67 57 55 
81 72 76 

11 95 102 106 
13 112 106 105 

128  93 98 8k    6k     86 97  80 78  85 80 80 
lll+ 113 103 73 98 108 IOU  92 89  89 81+ 87 

76 79 87 79 71 
83 93 89 89 87 

68   58   57 
82    73   78 

11    95 103 107   128     95   99    85    85      86   98     8l   79     85    80    81 
ll+ 113 108 105    115   111* 101+    75    99    no 105     92   89     90    81+    88 

76   80   87    80   72 
81+   93   92    90   89 

68    59   57 
83   7^   79 

10   95 102 106   128     93   98   81+   81+     86   97     80   78     85    80   80 
15 113 108 106   115   111+ 101+   75   99   no 105     92   89     90   81+   88 

76   79   86    79   71 
81+   95   89    90   89 

68 59 57 
83 75 78 

11 95 103 106 129  95 98 81+ 85  86 97  80 78  85 60 80 
15 112 109 107 115 115 105 75 100 110 106  9^ 90  91 85 88 

76 79 86 79 71 
85 95 87 9C 90 

68 60 58 
81+ 75 79 

11 96 103 107 
15 111+ 109 107 

129  95 99 86 86  87 98  81 79  85 81 81 
116 115 106 76 100 110 107 9k   90  91 85 89 

77 80 87 80 72 
85 96 88 91 90 

68   61   58 
81+   7!»   80 

11   96 103 107   129     95   99   86   86     87   99     81   79     86   81   82 
15 lll+ 110 108   116   115 107   77 101   110 107     9l+   91     92   86   89 

77   80   87    80   72 
86   96   88    92   90 

69   61   60 
85   7^   80 

v 



BACK TEST (SHEETS?) 

37    3G   39    40   41 42 43 44 45 46 47 48 

PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/M 35   36 

FLOW 

TOTAL ROLLER PRESS 

70 80 
71 ök 

82 
89 

83    77 
Qk   93 

78 
82 

51 
66 

78 
78 

76 
79 

70 
1*1 

77 
83 

77 
77 

76 
71* 

39 19.8 
22.5 5.3 

70 
66 

1*2 
1*1* 

1*0 
38 

36 
35 

21 18 

Sk     77 
72     87 

Ik 
92 

82    75 
85    9^ 

73 
81* 

1*9 
68 

73 
71* 

70 
80 

61 
1*2 

75 
85 

69 
76 

69 
67 

22 19.5 
22.5 5.1* 

70 
66 

1*2 
1*1* 

1*0 
38 

36 
35 

21 18 

59     72 
n    89 

66 
91 

80    72 
88   96 

66 
82 

1*8 
71 

66 
70 

63 
79 

51* 
1*1 

71 
87 

63 
76 

72 
67 

17 19.5 
20.8 5.5 

70 
66 

1*2 
1*3 

1*0 
38 

36 
35 

21 18 

»9     72 
r3      91 

65 
93 

79    71 
91    99 

61* 
85 

1*7 
71* 

63 
71 

60 
81 

52 
66 

71 
90 

62 
77 

62 
69 

15 19.5 
20.8 5.6 

70 
66 

1*2 
1*3 

1*0 
38 

36 
35 

21 18 

i0    73 
■0    88 

65 
91 

83   72 
87    98 

65 
82 

JO 
70 

65 
69 

63 
79 

51* 
63 

72 
85 

6k 
71* 

62 
66 

15 19.3 
22.5 5.5 

70 
66 

1*2 
1*3 

1*0 
38 

36 
35 

21 18 

a   73 
1    89 

66 
91 

Sk    73 
88   99 

66 
81 

51 
70 

66 
69 

61* 
78 

55 
68 

73 
So 

65 
76 

63 
66 

15 20.1 
22.8 5.5 

70 
65 

1*2 
1*3 

1*0 
38 

36 
35 

21 18 

:.   7^ 
1   89 

66 
92 

85    73 
89    99 

67 
8l 

52 
71 

67 
69 

61* 
78 

55 
68 

73 
87 

65 
76 

63 
67 

15 20.1 
22.8 5.5 

70 
65 

1*2 
U3 

1*0 
38 

36 
35 

21 18 

1 Ik 
2 90 

66 
92 

84    73 
89 100 

67 
82 

51 
72 

67 
70 

61* 
79 

55 
65 

73 
87 

65 
77 

63 
68 

16 20.1 
22.8 5.5 

70 
65 

1*2 
1*3 

1*0 
38 

36 
35 

21 18 

2 Ik 
3 90 

67 
93 

81*    73 
90 100 

67 51 
72 

67 
71 

65 
79 

56 
63 

73 
88 

66 
77 

61* 
75 

20 20.1 
22.8 5.5 

70 
65 

1*2 
1*3 

1*0 
38 

36 
35 

21 18 

2    75 
L   90 

68 
92 

85   71* 
90 101 

68 
81 

53 
73 

68 
72 

66 
79 

57 
77 

71* 
89 

66 
79 

65 
73 

21 20.1 
22.8 5.5 

70 
65 

1*2 
1+3 

1*0 
38 

36 
35 

21 18 

3    76 
>   90 

69 
93 

85    71* 
90 102 

69 
8l 

53 
Ik 

69 
72 

67 
79 

58 
73 

75 
89 

67 
80 

66 
71* 

23 20.1 
22.8 5.5 

70 
65 

1+2 
1*2 

1*0 
37 

36 
35 

21 18 

V 



DATE 
TIME 
OF 

DAY 

TOTAL 
TEST 
TIME 

TOTAL 
INPUT 

H.P. 

TAIL 
H.P. 

1       234567891 

I/I8/73I 12:10 

1/18 

1/18 

1/18 

1/18 

1/18 

1/18 

1/18 

1/18 

1/18 

1/18 

12:U0 

13:10 

13:U0 

ll»:10 

lUikO 

15:10 

15:U0 

16:10 

16:U0 

17:10 

2ltl:56 

2Ji2 :26 

2U2:56 

21*3:26 

21*3:56 

21*1»: 26 

21*1*: 56 

21*5:26 

21*5:56 

21*6 :26 

21*6:56 

1950 

1950 

1950 

1950 

21*00 

21*00 

21*00 

21*00 

21*00 

2T00 

2700 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

DUMMY 
TEST 

88    113  101 116     92 112      96 103   107 12 
99     TU 115 120   HI 110   109 105   102 r 

87    113  100 116     92 1x1      96 101* 
100      71*  115 120   112 112    110 106 

107 l'< 
101* 1] 

88 113 100 116 92 111 96 103 107 ]S 
100 75 115 121 112 112 110 106 103 1] 

88 113 100 116 91 111 95 103 107 12 
100 75 115 121 112 112 11C 106 101* 11 

89 113 101 117  93 113  97 105 108 1^ 
101  76 117 122 111* nU H2 108 106 11 

89 111* 102 118 93 113  97 106 109 13 
101  76 117 122 111* 115 113 109 lo6 u 

89 llU 102 118  91* 111*  98 106 109 13 
101  76 117 122 llU Hi» 112 109 106 11 

89 111* 102 117  91* 111*  98 106 109 13 
101  76 117 122 111* 115 113 108 106 ID 

89 111* 101 117  93 113  97 105 109 13 
101  76 117 122 111* 111* 112 109 106 11 

89 111* 101 118  91* 111*  98 106 110 13 
101  76 118 123 115 115 111* 110 108 11 

88 111* 101 118 9h llU  98 106 110 13 
101  76 118 123 115 115 111* no 108 11 

313 

• 



 TABLE HI. ROHER GEAR TRANSMISSION TEST DATA;L> 
TEMPERATURE (°C) 

5  6 7  8 9  10 11 12 13 14  15 16 17 18 19 20 21 22 23 24 25 26 27 

) 92 112 96 103 107 128 96 100 86 87 87 100 82 8l 85 77 80 75 79 83 80 72  76 , 
) 111 110 109 105 102 113 112 102 73 97 105 103 90 87 85 80 81 80 90 82 85 82  81 ■ 

5 92 111 96 10»» 107 128 96 100 86 87 87 100 82 80 86 78 81 75 80 86 80 71 
) 112 112 no 106 lOli 113 112 103 73 98 107 103 91 88 88 81 8^ 82 92 85 87 85 

i 92 ill 96 103 107 ]29 96 100 86 37 87 100 82 80 86 78 8l 75 80 86 80 71 
. 112 112 110 lü6 103 U.I4 112 103 73 98 107 lOl* 92 89 88 8l Qk 8l 92 83 88 85 

1 91 111 95 103 107 128 95 99 85 87 86 98 81 80 85 77 80 75 79 86 80 70 
112 112 no 106 101* ilk 112 103 7^ 98 107 IOU 91 89 88 81 81+ 8l 92 3"« 88 76 

93 113 97 105 108 130 97 101 86 88 88 101 83 81 87 86 89 78 82 89 82 75 
11^ Hi* 112 108 106 115 111* 105 75 100 110 106 93 90 90 81» 86 85 95 86 90 89 

93 113 97 106 109 130 98 102 87 88 89 101 83 81 87 82 8c 79 83 90 82 75 
111* 115 113 109 106 115 115 106 75 100 no 106 93 91 91 85 88 85 95 86 91 90 

9»» 111» 98 106 109 131 98 102 87 69 89 102 83 81 88 83 83 79 82 89 82 75 
111» nl, 112 109 106 116 115 106 75 100 110 106 93 90 90 85 88 85 96 86 90 89 

9k ilk 98 106 109 131 98 102 87 89 89 102 83 81 88 83 83 79 82 90 82 75 
111» 115 113 j.08 106 116 115 106 75 100 110 106 93 90 90 85 88 85 95 86 91 89 

93 113 97 105 109 130 98 101 87 88 88 101 83 8l 87 83 83 79 82 89 82 7^ 
ill* nl, 112 109 106 j^g 115 lo6 76 100 no 106 93 90 90 85 88 85 95 86 91 89 

9k 11k 98 106 no 132 99 102 88 89 90 IOU 81+ 81 89 85 81» 82 85 91 83 79 
115 115 111» 110 108 117 116 107 77 101 112 107 91» 91 92 87 90 87 98 88 92 9! 

91» 111» 98 106 110 132 99 102 87 89 90 101» 83 81 89 85 81» 82 85 91 83 79 
115 115 111» no 108 117 116 107 76 101 112 107 91* 91 92 87 90 87 98 88 92 9! 



TAiLABORATORY BACK-TO-BACK TEST (SHEET 521  

E(0C) 

.    27   28    29    30   31    32   33    34   35   36   37    38   39    40   41    42   43   44    45   46   47   48 

T6 65    6k 5i   Uo 53 1+5 ^9 67 80 75 89   78 75 5h 75 72     63   78   71     71   26 
81 71    77 77 71 72 73 85 69 87 90 87   95 79 69 70 77     60   85   77     71 

71 63    62 U9 38 51 k2 77 65 77 71 86   76 71 51* 70 68     60   76   67     68   2k 
82 72    78 78 71 71 73 86 71 88 92 88 101 8l 70 70 79     63   86   78     72 

71 63    61 kB 38 50 kl 77 65 77 71 86   76 72 53 71 68     60   76   68     68   25 
83 72    78 79 72 72 75 87 71 89 92 89   96 81 71 71 79     68    87   78     73 

70 63    61 kB 37 50 l+l 77 65 76 70 85   75 70 52 70 68     59   75   68     67   25 
82 72    78 78 71 71 7l+ 87 71 89 92 89 103 81 70 71 79     66   87   78     72 

71 63    62 1+9 38 51 1+2 77 65 77 71 87   76 72 53 71 68     6l   76   68     68   25 
81+ 73    79 70 73 73 75 88 72 90 92 90 100 82 71 71 80     71    88   80     73 

72 61+ 63 50 i^o 53 iß 78 66 78 72 88    76 72 55 72 69     6l   77   69     69   26 
81+ 71+ 79 80 7l+ 71+ 76 89 73 90 93 90 101 82 73 73 80     71    89   8l     Jk 

72 61+ 63 50 1+1 53 ^5 78 66 78 72 88   77 72 51+ 73 70     62   77   69     69   26 
81+ 71+ 79 80 73 73 76 69 73 90 92 90 101 82 73 72 80     65    89    80     7*» 

72 61+ 63 50 1+1 53 1+5 78 66 78 72 88   77 73 55 72 70 
85 71+ 79 80 71+ 71+ 76 89 71+ 91 9 91 102 83 73 73 80 

71 63 62 1+9 39 51 -3 77 66 78 71 87   76 72 5k 71 69 
81+ 71+ 79 80 71+ 71+ 75 69 73 90 93 90 101 82 72 72 80 

72 63 62 k9 38 51 1+2 78 66 78 71 89   77 72 55 71 69 
85 71+ 79 80 71+ 71+ 76 90 73 90 92 91 103 82 71+ 72 80 

72 63 62 1+9 38 51 k2 78 66 78 71 88   77 72 55 71 68 
85 71+ 80 80 71+ 7l+ 77 90 73 91 93 91 103 81+ 7l* 73 8l 

20.1 
22.8 

20.1 
22.8 

20.1 
22.8 

20.1 
22.8 

20.1+ 
23.1 

20.8 
22.8 

20.1+ 
23.1 

61 
70 

77 
89 

69 
80 

69 
71+ 

26 20.1+ 
23.1 

61 
67 

76 
89 

69 
80 

68 
71+ 

26 20.1+ 
22.8 

61 
68 

77 
90 

69 
81 

68 
75 

2k 20.1+ 
23.1 

61 
71 

77 
90 

69 
81 

68 
76 

2k 20.1+ 
23.1 



ST (SHEET 52) 

40 41 42 43 44 45   46 47 48 

\               PUMP MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

L/H   R/H 38   39 

FLOW 

TOTAL ROLLER PRESS 

89   78 
87   95 

75 
79 

5^ 
69 

75 
70 

72 
77 

63 
60 

78   71 
85   77 

71 
71 

26 20.1 
22.8 5.5 

70 
66 

k2 
kh 

ko 
38 

36 
36 

21 18 

86   76 
88 101 

71 
81 

5^ 
70 

70 
70 

68 
79 

6o 
63 

76   67 
86   78 

68 
72 

2k 20.1 
22.8 5.5 

70 
66 

k2 
kk 

ko 
38 

36 
36 

21 18 

86   76 
89   96 

72 
81 

53 
71 

71 
71 

66 
79 

60 
68 

76   68 
87   78 

68 
73 

25 20.1 
22.8 5.5 

70 
66 

k2 
kk 

ko 
38 

36 
36 

21 18 

85   75 
89 103 

70 
81 

52 
70 

70 
71 

68 
79 

59 
66 

75   68 
87   78 

67 
72 

25 20.1 
22.8 5.5 

70 
66 

k2 
kk 

1+0 
38 

36 
36 

21 18 

87   76 
90 100 

72 
82 

53 
71 

71 
71 

68 
bo 

61 
71 

76   68 
88   80 

68 
73 

25 20.U 
23.1 5.5 

70 
66 

U2 
kk 

kO 
38 

36 
36 

21 18 

88   76 
90 101 

72 
82 

55 
73 

72 
73 

69 
80 

61 
71 

77   69 
89   81 

69 
7«4 

26 20.8 
22.8 5.5 

70 
66 

k2 
kk 

1*0 
38 

36 
36 

21 18 

88   77 
90 101 

72 
82 

5h 
73 TO 

70 
80 

62 
65 

77   69 
89   80 

69 
7^ 

26 20.U 
23.1 5.6 

70 
66 

k2 
kk 

ko 
38 

36 
35 

21 18 

88   77 
91 102 

73 
83 

55 
73 

72 
73 

70 
80 

61 
70 

77   69 
89   80 

69 
7^ 

26 20.U 
23.1 5.6 

69 
66 

k2 
k3 

ko 
38 

36 
35 

21 18 

87   76 
90 101 

72 
82 

5U 
72 

71 
72 

69 
80 

61 
67 

76   69 
89   80 

68 
7^ 

26 20.lt 
22.8 5.5 

69 
66 

k2 
U3 

ko 
38 

36 
35 

21 18 

89   77 
91 103 

72 
82 

55 
7^ 

71 
72 

69 
80 

61 
68 

77   69 
90   81 

68 
75 

2h 20.U 
23.1 5.6 

70 
66 

k2 
k3 

uo 
38 

36 
36 

21 18 

88   U 
91 101 

72 55 
7»* 

71 
73 

68 
81 

61 
71 

77   69 
90   81 

68 
76 

2k 20.h 
23.1 5.6 

70 
66 

k2 
k3 

Uo 
38 

36 
36 

21 18 



Tj 
TIME TOTAL TOTAL TAIL 

DATE OF TEST INPUT H.P. 
i   DAY TIME H.P. 1 2     3     4      5 6 7 8     9 10     1 

Start on power at 17:50 

1/18/73 13:20 21*7:26 1950 250 DUMMY 
TEST 

86 
98 

112   99 115    89 
72 113 119 110 

109 
109 

91» 
108 

102 105 
101+ 101 

126   9» 
111 IK 

{     1/18 18:50 21*7:56 1950 250 DUMMY 
TEST 

86 
97 

112   98 115    90 
71 llU ii9 109 

110 
110 

91* 
108 

102 106 
101+ 102 

127   9J 
112 nd 

Stop check sump strainers on dummy box 

!     1/18 20:05 2li8:26 1950 250 DUMMY 
TEST 

85 
96 

112   98 115    90 
70 llU ii9 109 

lib 
109 

95 
108 

103 107 
101+ 101 

127    9i 
110 nd 

1/18 20:35 21+8:56 1950 250 DUMMY 
TEST 

85 
97 

112   98 115   90 
70 113 119 109 

111 
110 

95 
108 

103 107 
101+ 101 

128 9! 
Ill llfll 

Stop check sump strainers on dummy box             . 

1/19 00:30 21+9:26 1950 250 DUMMY 
TEST 

82 
96 

111   96 115    88 
69 Ilk 120 110 

110 
in 

9h 
109 

102 105 
105 102 

126   9: 
112 IK 

1/19 01:00 21+9:56 1950 250 DUMMY 
TEST 

82 
96 

112   97 115   90 
68 113 119 109 

in 
110 

95 
108 

103 107 
101* 101 

128   9' 
ill 110 

1/19 01:30 250:26 1950 250 DUMMY 
TEST 

82 
96 

112   97 115    90 
68 112 119 109 

in 
109 

95 
108 

103 107 
103 101 

128   9* 
111 IK 

1/19 02:00 250:56 1950 250 DUMMY 
TEST 

82 
95 

112   97 116   90 
67 113 119 108 

111 
108 

96 
106 

103 107 
103 100 

128 9! 
110 10S 

i      1/19 05:55 250:56 1950 250 DUMMY 
TEST 

88 
100 

109 102 112    85 
75 112 118 107 

105 
101+ 

91 
102 

98 102 
101    98 

122 85 
109 io( 

1/19 06:25 251:26 1950 250 DUMMY 
TEST 

81 
98 

109   95 ill   86 
71 117 122 113 

106 
lll+ 

91 
112 

98 102 
109 106 

123 8fl 
115 115 

315 



TABLE XS. ROLLER GEAR TRANSMISSION TEST DATA:LABORATORY BACK-TO-BAj 

1 TEMPERATURE (0C) 

| 11    12 13 14 15    16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 

I9h   98 
110 100 

Qk 
71 

85 
95 

85    97 
10k 101 

80 
89 

78 
85 

83 
85 

75 
78 

79 
81 

72 
78 

77 
88 

83 
80 

78 
61* 

70 
82 

68 
79 

6o 
68 

59 
7^ 

1+9 
Ik 

37 
68 

1*8 
69 

1+3 
70 

75 
83 

63 
66 

9^    98 
110 101 

85 
71 

85 
96 

86   98 
105 102 

80 
89 

78 
86 85 

76 
79 

79 
82 

73 
79 

78 
89 

81* 
81 

78 
85 

69 
83 

69 
80 

60 
69 

58 
Ik 

1*8 
75 

36 
69 

1*6 
69 

1*2 
71 

75 
85 

63 
69 

95   99 
10 100 

85 
70 

85 
95 

86   98 
105 101 

81 
88 

79 
85 

85 
85 

77 
78 

80 
81 

7^ 
78 

79 
88 

85 
82 

79 
Qk 

TO 
62 

70 
79 

59 
68 

58 
73 

1*8 
71+ 

36 
68 

1+7 
68 

1*2 
69 

76 
83 

63 
67 

95   99 
Uo loo 

86 
70 

85 
95 

86   98 
105 101 

81 
89 

79 
85 

85 
85 

76 
78 

80 
81 

7^ 
79 

79 
88 

85 
86 

79 
85 

70 
82 

69 
79 

60 
68 

59 
71+ 

1+9 
71* 

37 
68 

1*8 
68 

1+3 
70 

76 
81* 

63 
68 

93   97 
JO 101 

82 
72 

83 
97 

85    97 
106 103 

80 
90 

78 
86 

82 
86 

75 
80 

78 
82 

72 
80 

77 
90 

83 
85 

78 
87 

69 
65 

69 
81 

58 
70 

57 
76 

1+7 
77 

35 
68 

U6 
69 

1*1 
71 

75 
85 

62 
68 

.9h   99 
10 100 

81» 
70 

81+ 
95 

87    99 
105 101 

Si 
89 

80 
85 

aii 
85 

77 
79 

80 
81 

Ik 
79 

79 
89 

85 
83 

80 
Qk 

70 
82 

70 
79 

60 
67 

58 
68 

1*8 
71+ 

36 
67 

1+7 
67 

1*2 
69 

76 
81* 

63 
67 

9h   99 
10 100 70 

Qh 
9U 

87   99 
105 101 

8l 
89 

80 
85 

8^ 
85 

77 
79 

80 
80 

71» 
79 

79 
89 

85 
82 

80 
85 

70 
82 

70 
80 

60 
68 

58 
68 

1*8 
71+ 

36 
67 

1+7 
67 

1*2 
69 

75 
81* 

63 
67 

95   99 
.09   99 

85 
69 

Qh 
9k 

87   99 
101» 100 

81 
87 

80 
85 

85 
81* 

78 
78 

80 
80 

7^ 
78 

79 
88 

86 
85 

80 
83 

70 
8l 

70 
78 

59 
66 

58 
71 

U8 
72 

36 
65 

1+7 
66 

1*2 
68 

76 
82 

63 
66 

.69   93 
,08   99 

79 
68 

87 
93 

81    9h 
100    99 

77 
86 

76 
81 

79 
80 

70 
73 

76 
75 

68 
73 

72 
83 

76 
75 

75 
76 

66 
72 

70 
7^ 

73 
66 

70 
70 

57 
69 

1*1* 
70 

59 
56 

1*8 
59 

76 
79 

68 
59 

[88   9^ 
15 105 

81 
75 

81 
99 

82   95 
108 105 

75 
92 

71» 
89 

79 
89 

71 
83 

75 
86 

68 
83 

72 
93 

78 
86 

7^ 
89 

6k 
87 

65 
81* 

56 
71+ 

55 
78 

1+5 
76 

31+ 
70 

1+5 
73 

1*0 
7'+ 

71 
87 

59 
71 



L 

tK TEST (SHEET 53)                                                                                                            | 

38 39 40 41 42 43 44 45 46 47 48 

|                PUMP 1     MANIFOLD 

PRESS 

|MAIN L/H R/H 

DUMMY 
1    INPUT 
i   PRESS 
IL/H R/H| b«   37 

|        FLOW 

JTOTAL ROLLER PRESS 

1 

[75    68 
^5    89 

83 
85 

73 
9k 

68 
77 

50 
67 

67 
67 

61+ 
71+ 

56 
68 

73 
83 

65 
75 

65 
69 

22 19.8 
22.6 5.U 

70 
66 

1+2 
1+1+ 

ho 
38 

36 
36 

21 is 

K   68 
186    90 

83 
86 95 

69 
78 

51 
68 

67 
69 

61+ 
76 

56 
69 

71+ 
85 

65 
76 

65 
70 

21 i    19.8 
22.8 5.U 

70 
66 

1+2 
1+1+ 

1+0 
38 

36 
36 

21 18 

i 

[76   68 
\Bk    88 

85 
85 

75 
9i+ 

69 
76 

52 
67 

67 
66 

65 
73 

56 
65 

75 
83 

65 
71+ 

65 
68 

19 19.8 
22.8 5.1» 

70 
66 

1+2 
1+1+ 

1+0 
38 

36 
36 

21 18 

rr6  68 
[85  90 

65 
85 

75 
95 

69 
77 

53 
68 

67 
67 

65 
75 

56 
70 

71+ 
81+ 

65 
76 

65 
69 

20 20.1 
22.8 5.1* 

70 
66 

1+2 
! 1+1+ 

1+0 
38 

36 
36 

21 18 

75    66 
85    88 

83 
87 96 

68 
76 

53 
69 

65 
66 

62 
73 

51+ 
71 85 

63 
75 

61+ 
69 

16 19.8 
22.5 5.^ 

69 
66 

1+1 
1+3 

39 
38 

36 
35 

21 18 

76   67 
m    88 

85 
85 

75 
95 

69 
76 

53 
68 

66 
66 

61+ 
73 

55 
71+ 

75 
81+ 

65 
71+ 

61+ 
68 

16 20.1 
22.8 5.U 

69 
66 

1+1 
1+3 

39 
38 

36 
35 

21 18 

75    67 
85    89 

85 
85 

75 
95 

69 
75 

53 
67 

66 
66 

61+ 
73 

55 
71+ 

75 
81+ 

65 
71+ 

61+ 
68 

16 20.1 
22.8 5.1+ 

69 
66 

1+1 
U3 

39 
39 

36 
35 

21 18 

75   66 
iBk   87 

85 
81+ 

75 
9l4 

68 53 
66 

66 
65 

61+ 
71 

51+ 
76 

71+ 
82 

61+ 
72 

61+ 
67 

11+ 20.1 
22.8 5.U 

69 
66 

l+l 
1+3 

39 
38 

36 
35 

21 18 

[77   80 
79   80 

81 
80 

75 
89 

76 
71 

1+8 
72 

75 
69 

72 
70 

65 
52 

71+ 
79 

73 
70 

73 
66 

33 19.5 
22.5 5.3 

70 
66 

1+2 
1+1+ 

1+0 
38 

36 
35 

21 18 

\l2   66 
m   91 

80 
89 

71 
96 

66 
79 

1+5 
73 

61+ 
69 

62 
77 

52 
66 

70 
87 

62 
76 

62 
66 

16 19.2 
23.1 5.6 

70 
66    j 

1+2 
1+3 

39 
38 

36 
35 

21 18 



TIME TOTAL TOTAL TAIL 
DATE OF 1    TEST INPUT H.P. 

1   DAY 
TIME 1   H.P. 1 2      3      4 5 6 7 8     9 

1     1/19/73 1 06:55 251:56 1950 250 DUMMY 
TEST 

fäi 
100 

108   95 112 
72 121 126 

85 
118 

106 
119 

91 
117 

98 102 
111» 110 

j     1/19 07:25 252:26 1950 250 DUMMY 
TEST 

81 
98 

109   95 113 
72 117 123 

86 
115 

106 
115 

1   1 

113 
98 102 

109 107 

j     1/19 07:55 252:56 1950 250 DUMMY 
TEST 

82 
98 

111   96 llU 
70 117 122 

87 
11^ 

108 
115 

92 
113 

101 101» 
109 107 

1     1/19 
08:25 253:26 1950 250 DUMMY 

TEST 
82 
98 

111   96 llU 
70 117 122 

88 
111* 

109 
115 

93 
113 

101 101» 
109 107 

1     l/W 08:55 253:56 1950 250 DUMMY 
TEST 

82 
98 

111    96 111* 
70 117 122 

88 
11U 

109 
111» 

93 
113 

101 105 
109 107 

j     1/19 09:25 25^:26 2700 250 DUMMY 
TEST 

83 
96 

112   97 116 
70 116 120 

90 
112 

112 
113 

96 
111 

103 107 
107 10' 

i      1/19 09:55 25^:56 2700 250 DUMMY 
TEST 

83 
97 

112    97 116 
70 115 120 

90 
:.i2 

112 
112 

96 
111 

101» lOi 
107 10^ 

i      1/19 10:25 255:26 2700 250 DUMMY     ^ 
TEST 

Qk 
98 

113   97 117 
71 ll6 121 

91 
113 

113 
111» 

97 
111 

105 lOf 
109 io( 

|     1/19 10:55 255:56 2700 250 DUMMY 
TEST       j 

8U 
98 

113   99 117 
72 117 122 

92 
111» 

113 
111» 

97 
112 

105 io( 
109 10' 

St Dp increase tail load an powei 

1      1/19 11:35 256:11 3700 U25 DUMMY 
TEST 

90 
100 

UM 103 118 
76 115 120 

91» 
113 

116 
111 

99 
110 

107 11' 
107 10 

Stop decrease tail load on power ( 

1/19 12:35 256:56 koo Uo DUMMY 
TEST       j 

99 
107 

116 101 113 
75 115 132 

89 
112 

107 
111» 

92 
110 

99 10 
111 10 

Stop      End of bench test 

317 



6 

TABLE IH. ROLLER GEAR TRANSMISSION TEST DATA;LABOE 
TEMPERATURE (0C) 

10  11  12 13 14  15 16 17 18 19 20 21 22 23 24 25 26 27 28 2* 

106 91  98 102 122  88 9U  81 8o 82  95 75 73  79 70 76 68  73 78 'fk   65 6U 55  5: 
119 117 lilt 110 120 119 110  80 103 113 110 98 95  95 89 92 89  99 98  9^ 93 90 79  8' 

106 91  98 102 123  89 95 
115 113 109 107 116 115 105 

108 92 101 10k  125  91 97 
115 113 109 107 116 115 105 

109 93 101 10h  126  92 97 
115 113 109 107 116 115 105 

109 93 101 105 126  92 97 
Ilk  113 109 107 116 111» 105 

112 96 103 107 129  95 99 
113 111 107 105 111» 113 103 

112 96 10l» 107 129  96 100 
112 111 107 105 113 112 103 

113 97 105 108 130  97 101 
lilt 111 109 106111+ 111» 10I» 

113 97 105 108 131  97 101 
111» 112 109 107 116 115 105 
sad    on power 11:20 

ll6 99 107 110 132  98 103 
111 110 107 105 115 113 103 
oad  on power at 11:50 

107 92 99 103 120  90 96 
ni» no 111 107115 115 105 

82 81 83  96 75 Ik 
76 100 no 107 9k  91 

82 82 81» 97 77 76 
76 99 109 106 91+ 90 

83 82 85 98 78 77 
75 100 109 106 91* 90 

83 83 85  98 78 77 
76 100 109 106 91» 90 

85 85 88 101 81 79 
72 97 110 103 91 88 

85 85 88 101 81 80 
72 97 110 103 91 87 

86 86 88 101 82 81 
7U 98 110 105 92 89 

86 86 89 102 82 81 
fk 99  HI 105 92 90 

86 90 91 102 85 81+ 
72 98 108 105 90 88 

83 8k   83 96 80 78 
77 100 105 105 95 92 

80 
91 

71 
85 FT 

69 
85 

73 
95 

79 
90 

81 
90 

73 
8k 

77 
87 

70 
81+ 

76 
95 

81 
92 

82 
90 

Ik 
8k 

78 
87 

71 
81+ 

76 
95 

82 
90 

82 
90 

Ik 
8k 

78 
87 

71 
81+ 

76 
95 

82 
92 

86 
89 

82 
81+ 

82 
87 

79 
83 

82 
95 

89 
90 

86 
88 

82 
83 

83 
87 

79 
81+ 

83 
95 

89 
87 

87 
90 

83 
85 

83 
88 

80 
85 

81+ 
96 

90 
90 

87 
90 

83 
85 

81+ 
89 

81 
85 

81+ 
96 

90 
87 

88 
87 

86 
81+ 

87 
87 

83 
35 

86 
95 

92 
81+ 

80 
89 

70 
82 

76 
85 

67 
81+ 

73 
93 

78 
85 

75 65 65 55  5: 
91 90 85 76  8( 

77 67 66 56  51 
90 89 85 75  8( 

77 67 67 57  5< 
90 89 85 7k     7c 

"7 67 67 57 3t 
90 89 85 75  7S 

81 77 68 58  57 
89 88 81 71  7I1 

81 77 68 58  56 
89 87 81 68 -jk 

82 77 70 60  58 
90 89 82 72  77 

82 77 70 60  59 
90 90 83 73  78 

71» 65 69 60  58 
88 87 86 75  78 

;est 



tY BACK-TO-BACK TEST (SHEET 54| 
!      PUMP 

FLOW 

31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 TOTAL ROLLER PRESS M> 

% 
kk 
78 

ko 
79 

70 
93 

58 

77 

70 

91* 

614 

91* 
79 
91* 

70 

93 

6h 
Qh 

kk 
79 

61 
71* 

59 
8l 

51 
69 

69 
92 

60 
79 

60 
71 

15 19.2 
23.1 5.7 

70 
65 

1*2 
ki 

33 
71 

kk UO 
76 

71 
90 

59 
79 

70 

91 
63 
93 

79 70 
91 101 

6h 
83 

1*6 
71* 

62 
72 

59 
79 

50 
68 

69 
90 

61 
78 

60 
68 

13 19.2 
22.5 5.1* 

70 
66 

hi 
h: 

31* 
71 n ho 

76 
73 
90 

60 

73 

72 

91 

64 

93 

81 72 
91 100 

65 
82 

1*9 
71* 

63 
71 

61 
79 

52 
71 

71 
89 

62 
77 

61 
68 

ll* 19.5 
22.5 5.1* 

69 
65 

hi 
ki 

3^ 
70 

1*6 
73 

hi 
76 

73 
89 

60 
72 

73 
90 

65 
93 

82 
90 

72 
100 

66 
82 

1*9 
73 

61* 
70 

61 
79 

52 
69 

72 
89 

62 
77 

61 
67 

ll* 19.2 
22.5 5.1* 

69 
65 

1*1 
1*2 

3h 
70 

US 
Ik 

1+1 
76 

73 
89 

61 
7^ 

73 
90 

65 
93 

82 
90 

72 
100 

66 
81 

1*9 
73 

61* 
71 

62 
78 

52 
72 

72 
89 

62 
77 

62 
68 

ill 19.2 
22.5 5.1* 

69 
65 

1*1 
1*2 

35 
68 

k6 
70 

Ui 
71 

lh 
85 

62 
70 

71* 
87 

66 
90 

86 

87 
73 

99 
57 
80 

52 
69 

51* 
70 

62 
77 

51* 
66 

73 
85 

63 
75 

63 
66 

15 19.8 
22.5 5.3 

69 
66 

U2 

1*3 

36 
68 

^7 
70 

1*2 

71 
75 
35 

62 
70 

71* 
87 

66 
90 

86 

87 
71* 
99 

68 

79 

52 
69 

66 
69 

61* 
76 

51* 
68 

73 
85 

63 
75 

63 
66 

15 19.8 
22.2 5.3 

69 
66 

1*2 

1*3 

36 
69 

hi 
72 

1*2 
73 

75 
87 

63 
71 

75 
89 

68 

91 
87 
89 

75 
100 

69 
80 

53 
71 

65 
70 

61* 
77 

55 
63 

75 
86 

65 
77 

61* 
70 

17 19.8 
22.2 5.4 

69 
66 

1*2 
1*3 

38 
70 

k9 
72 

kk 
lh 

76 

87 
61» 
72 

76 
89 

68 
92 

87 
89 

75 
101 

69 
80 

51* 
71 

66 
71 

61* 
78 

56 
65 

75 
87 

66 
77 

65 
68 

18 19.8 
22.2 

20.7 
22.2 

5.1* 

5.3 

69 
66 

70 
66 

1*2 

1*3 

1*2 

1*3 

36 
n 

U7 
73 

h2 
75 

73 
90 

63 
71* 

73 
91 

69 
91* 

80 

91 

72 
98 

69 
8U 

50 
76 

67 
77 

65 
81 

56 
59 

72 
90 

65 
79 

65 
77 

23 19.5 
21.5 5.1* 

69 
65 

1*1 
1*2 



»MEET 54) 

41 42 43 44 45 46 47 48 

PUMP !     MANIFOLD 

PRESS 

MAIN L/H R/H 

DUMMY 
INPUT 
PRESS 

|L/H R/H| 39    40 

FLOW 

TOTAL ROLLER PRESS 

70   6k 
93   81+ 

kk 
79 

61 
71+ 

59 
81 

51 
69 

69 
92 

60 
79 

60 
71 

15 19.2 
23.1 5.7 

70 
65 

1+2 
k2 

39     36 
37      35 

21 18 

70   6U 
101    83 

62 
'2 

59 
79 

50 
68 

69 
90 

61 
78 

60 
68 

13 19.2 
22.5 5.1» 

TO 
66 

1+2 
US 

1+0      35 
38     35 

21 18 

72    65 
100    82 

h9 
Ih 

63 
71 

61 
79 

52 
71 

71 
89 

62 
77 

61 
68 

lit 19.5 
22.5 5.1» 

69 
65 

1+1 
U2 

39      35 
37      35 

21 18 

72   66 
100    82 

kg 
73 

61+ 
70 

61 
79 

52 
69 

72 
89 

62 
77 

61 
67 

ll+ 19.2 
22.5 5.»» 

69 
65 

1+1 
k2 

1*9      35 
37      35 

21 18   | 

72    66 
100   81 

I49 
73 

61+ 
71 

62 
78 

52 
72 

72 
89 

62 
77 

6? 
68 

ll+ 19.2 
22.5 5.1+ 

69 
65 

1+1 
U2 

39      35 
37      35 

21 18 

73    57 
99    80 

52 
69 

51+ 
70 

62 
77 

51+ 
66 

73 
85 

63 
75 

63 
66 

15 19.8 
22.5 5.3 

69 
66 

1+2 
U3 

1+0      36 
38      35 

21 18   j 

7^    68 
99    79 

52 
69 

66 
69 

61+ 
76 

51+ 
68 

73 
85 

63 
75 

63 
66 

15 19.8 
22.2 5.3 

69 
66 

1+2 
1+3 

1+0      36 
38      35 

21 18 

75    69 
100    80 

53 
71 

65 
70 

61+ 
77 

55 
63 

75 
86 

65 
77 

61+ 
TO 

IT 19.8 
22.2 3.k 

69 
66 

1+2 
1+3 

1+0      36 
38      35 

21 18 

75    69 
101    80 

51+ 
71 

66 
71 

61+ 
78 

56 
65 

75 
87 

66 
77 

65 
68 

18 19.8 
22.2 

20.7 
22.2 

5.h 

5.3 

69 
66 

70 
66 

1+2 
1+3 

1+2 
U3 

1+0      36 
38      35   | 

1+0     36 
38     35 

21 

21 

18 

19 

75    69 
98    8U 

50 
76 

67 
77 

65 
81 

56 
59 

72 
90 

65 
79 

65 
77 

23 19.5 
21.5 5.1* 

69 
65 

1+1 
U2 

39     35 
37      35 

20 18 



APPENDIX II 

ULTRASONIC INSPECTION 

The electron beam welds of the roller gear drive components 
were inspected by the pulse-echo ultrasonic inspection tech- 
nique. This technique employs ultrasonic energy in the range of 
.25 - 25 MHz to detect flaws, ""his range is used because 
wavelengths of energy in this frequency range are of the same 
order of magnitude as the flaws in the welds. 

The principle of pulse-echo ultrasonic inspection is depicted 
schematically in Figure 123.  A short burst of ultrasonic energy 
is emitted from the piezoelectric crystal.  When the pulse 

% reaches surface "A" of the test specimen, a portion of the 
- energy is reflected, due to an acoustic impedance mismatch, 
back to a pickup and displayed on the oscilloscope as the 
trace labeled "A" in Figure 123.  The portion of the pulse not 
reflected from surface "A" continues through the material until 
it reaches the defect MY" where the pulse is again reflected 
and displayed on the oscilloscope as trace "B". The remainder 
of the wave passes through the material and is reflected off 
the back surface and recorded as trace NC". 

By drilling a flat bottomed hole of known depth and diameter 
in a sample similar to the specimens to be tested and perform- 
ing an inspection on it, the ultrasonic inspection technique 
can be calibrated so that both depth and size of voids can be 
determined. 

The particular method used for inspection of the electron beam 
welds of the roller gear components is known as the full- 
immersion technique.  In this method, the test specimen is 
fully immersed in water containing a wetting agent. The water 
acts as a conduction of the ultrasonic waves, thus eliminating 
the need for the probe to be in physical contact with the test 
specimen. This method allows automation to be employed in the 
inspection and produces more consistent results than the con- 
tact method.  The equipment used for the inspection of the 
roller gear drive components is pictured in Figures 124 and 125. 
A schematic showing inspection of a first-row pinion is shown 
in Figure 126.  The waveform at the bottom represents an actual 
waveform resulting from the inspection.  The peak at the left 
represents the inner wall. The smaller peak in the center 
represents a void in the weld, while the peak on the right 
represents the outer wall of the component. 

As a direct result of the experiences in this program, the 
following inspection procedure was developed. 
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PULSE 

DEFECTSIZE •■¥" 

TEST SPECIMEN 

« 

Figure 123.     Schematic - Pulse-Echo Ultrasonic Inspection, 
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1SW10W PINION 

ROTARY TURNTABLE 

PROBE 

INNER WALL- 

J 

VOID 

\r i> \) 

-OUTER WALL 

Figure 126,  Schematic - Ultrasonic Inspection, 
First-Row Pinion, 
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Ultrasonic Inspection of Electron Beam Weldeu Gears 

Scope 

This procedure covers  the  requirements for conducting ultrasonic 
inspection tests by the immersion method and in accordance with 
Reference 5 to determine  the presence of internal  discontin- 
uities in the electron beam welds currently used in  the manu- 
facture of roller gear drive components, 

i'he procedure is applicable  for the  following components. 

(a) RG351-11181 Second-Row Pinion Gear 
4,061 inches dia, weld 
5,755 inches dia, weld 
6,121 inchea dia, weld 
9,031 inches dia, weld 

(b) RG351-11182 First-Row Pinion Gear 
5,515 inches dia, weld 
1,710/1,000 inches dia, butt 

weld 

(c) RG351-11183 Sun Gear 
8,392  inches dia,  weld 

The standards  for acceptance of defects detected by ultrasonic 
inspection shall be  as  specified on the drawings. 

Requirements 

The equipment used shall be  an automated system with C-scan 
capability such as Sperry SR-154 or US-454, 

The electronic equipment used shall be a Sperry Reflectoscope 
UM721 or UM771 with a 10-N Pulser/Receiver and a Fast Transi- 
gate. 

The  search unit shall be suitable  for immersion inspection. 

The  search unit for the diametral welds shall be Lithium 
Sulfate,  0,25 inch diameter,  medium focus 10 MHz,   #57A-2766, 

The searcn unit for the butt welds (RG351-11182) shall be a J 
type,  0,25  inch flat  focus,   #J385-SIJ-10 MHz. 

The  calibration standard shall be representative of the test 
sample^ particularly at the entry surface with regard to 
curvature and surface condition. 
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For the diametral welds  listed,  the calibration  standard shall 
be  as  shown in Figure  127. 

The butt weld   (RG351-11182)   calibration standard  shall be as 
shown  in Figure  128. 

Calibration 
  
The  calibration standard with  the  curvature  and entry  surface 

>      condition  similar to  the  production part being  tested  shall be 
calibrated  as  follows: 

Calibration for the diametral  welds  - the amplitude of  the 
^   0,020-inch-diameter test hole  shall be set at 2   inches  and  the 
~  gate  set  to alarm at  90   percent of the  test hole  amplitude. 

Calibration  for the butt weld  requires  two "setups". 

1. To determine  voids  equal  to or greater than  the   response 
from a  0.020-inch-diameter test hole.     The  amplitude  of 
the  0.020-inch-diameter  test hole  shall be  set  at  1.8 
inches  and the  gate  set  to alarm at  90  percent  of the 
test hole  amplitude. 

2. To determine voids  equal   to or greater than  the   response 
from a 0.013-inch-diameter  test hole.     With  the  amplitude 
of the  0,020-inch-diameter  test hole  set at  1.8   inches   (the 
0.013-inch  test hole  amplitude  is  0.75  inch),   the  gate 
shall  then be  set  to alarm at 90 percent of  the  0.013-inch 
test hole  amplitude. 

Procedure 

For each different type of gear and direction of scanning the 
corresponding calibration standard C-scan is required. 

The surface from which the test is to be performed shall be 
clean and free from dirt, grease and scale. 

Upon the component being immersed in the tank, all air bubbles 
shall be removed from the surface being tested. 

The search unit shall be maintained normal to the test surface, 
with the search unit positioned as shown in Figures 129, 130, 

^   and 131. 

The weldments shall be inspected at 10 MHz. 

Complete coverage of the weld area shall be accomplished by 
indexing after each complete scan. The transducer shall be 
moved in such manner that each scan overlaps the previous pass 
by at least 25 percent of the effective beam diameter. 
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5 515DIA 

.060' 

» 

2HOLES.020'blA. 
FLAT BOTTOM TO 
DEPTH SHOWN  

2HOLES.040DIA. 
FLAT BOTTOM TO 
DEPTH SHOWN 

Figure 127.     Calibration Standard - Diametral Weld, 
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30 
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040 
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MAT BOTTOM 
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Fiyure  128.     Calibration  Standard -  Butt Weld. 
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MEDIUM FOCUS 
SEARCH UNIT 

» 

Figure  129.    Sun Gear -  Ultrasonic Inspection 

FLAT FOCUS 
SEARCH UNIT 

MEDIUM FOCUS 
SEARCH UNIT 

Figure  130.     First-Row Pinion - Ultrasonic Inspection« 
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MEDIUM FOCUS 
SEARCH UNIT 

4.061 DIA 

MEDIUM FOCUSSEARCHUNIT 

Figure 131.     Second-Row Pinion - Ultrasonic Inspection. 
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The start position of scanning shall be indicated on the 
C-scan and marked on the gear with  the direction of rotation. 

A C-scan recording shall be made each  time  the calibration 
standard  is  run. 

The production parts shall be run under the same conditions 
as the calibration standard, and a C-scan shall be made for 
each weld. 

The C-scan shall be positively identified with the serial 
number of the  production part and the  appropriate weld. 

All C-scans  of  the butt weld RG351-11182  shall be of a scale 
equal  to twice  the actual weld diameter    (i.e.,  the C-scan 
weld outside  diameter shall be  3.4   inch). 

All C-scans of the diametral welds  shall be recorded on an 
8-inch-diameter drum. 

» 
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