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AUTHdRIZATIOH FOR TEST 

1. This problen was authorized by reference (a ) and other 
ref'erences pertinent to this problen are listed·as references (b) 
to (o) inclusive. 

Refer ences: 

OBJECT OF TEST 

(a) Rilf.1:1., s. Bend, I~diana, Advance· 
Inspection lfem.o. dated 19 Au,;ust 
1942. 

(b ) Specification SGS (6S}-15la of. 
1 February 1937. · 

(c) Contr act HOs.-86224. 
(d) lIACA Report on Calibration of a 

Consolidated Loe Roc1neter of 
February 7, 1942. 

(e ) NACA Report on Calibration of a 
Consolidated Loe R9dneter nth 
ReVised Fon:t of Tip of AUQ,1St 6, 
1942. 

Cons·olidated. Plan. Uo. Title 

(f } Plan Uo. U-4-6 
(g) Plan Uo • . JI-4-7A 
(h) Plan No. M-4-7D 

(i ) l?lan Uo. 11-4-.5 
(j ) Plan no. _ n-4-9 

(k } Plan Ho. J.T-4-1 
( 1) Plan Ho. M-2-2 
(n} Plan no. lt-2-3 
(n} Pian l!o. U-2-4 
(o} Plan Uo. U:-4-0 

Master-Transmitter 
Speed- Repeater 
Speed and Distance 
Repeater 
Differential. Unit 
Underwater Loe · 
Assenbly 
Rodneter 
Hull ~e 
Sea Valve Parts 
Sea Valve 
\7iring Diagram 

2. The object of this test nas to detemine conformance of 
the electric loe equipl:lent vrith specification, reference (b) , and 
contract, reference (c). 

AmTRACT OF TEST 

3. The 103 equipment ,ras set up at this Laboratory in con-
juncti on lTi. th suitable test apparatus, and its perf oroance was care­
fully observed for coJ!\'.>liance m. th specification, reference (b) ., and 
contract, r e.ference (c). Following an initial accura~• test, tests 
were conducted to determine the effect of inclination, variation in 
S\!Pply of voltage and frequency, endur ance, and shock. An inspection 
or the sarapl e, to deterJ:Iine compliance in the natter of materials, de­
s i BU, and worktianship, concluded the test. 

' 
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CONCLUSIONS 

(a} 'lhis Underwater Log System, i:ianu.factu.red and subm.tted by 
the Consolidated Instruraente -Co:i:poration, !ailed to comply with 
specification, reference (b), and contract, reference (c),i.n the 
follani.n3 respects: 

(1 ) As shown by Table 1, Plate 6, the initial 
accuracy of indicated knots did not comply wi. th 
the specification. The errors in recorded miles 
exceeded the specified toierance and were nega­
ti ve. 

(2) Inclining the instrument s eave no material changes 
i n the degree of accuracy fra:i that at nomal 
plane. See Tables 2, 3, 4, 5, and Plates 7, 8, 9 
and 10. 

(.3) Test wi. th supply of lo8 vol ts - 55 cycles - pro­
duced rio signi.fj,.cant chance in indicated !mots .. 
See Table 6, Plate ll. Supply of 122 volts, 65 
cycles produced a sienif icant change in its degree 
of accuracy. See Table 7, Plate 12.However, for 
either accelerating and deceleratine speeds, at 
times the relays vrould lock, causing the follow- . 
up rotor to swing the pointer up to lso knots or back 
to zero, before returning to approximately the 
speed indicated .on the test nanometer. Sometimes 
the follOTT-up motor nould swing the pointer past 
zero to minus .3 knots. 

(4) After the shock test, the Master-Transmitter failed. 
to give an indication of speed below 23 knots. The 
highest indicated speed was 15.4.5 knots, for test 
manometer settine of 40 knots. See Table 8. There 
,ras no other obaerved damage to the Master-Trans­
mitter. 

(b) The following cocmients are the resu1ts of an examination 
of the equi.poent to determne any de.fects and to ascertain what changes 
would be desirable. 

KASTER-TRliNSMITTm 

(1) The chassis has no handles to assist in its re­
moval and replacement or extending dowels to r est 
it on when it is removed. 

(2) There is no jack and plug assembly which would al­
low removal of the chassis without disconnectine 
wires . 

- l a -
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OONCWSIONS (Continued) 

(J) There are sections of the chassis 'Which 
,are inaccessible for checkine, lubricat­
i.ne, or adjustins. 

(4) Mo method is prov:i,ded to drain and prevent 
flooding of-ti1e master-transmt:ter case, in 
the ev~nt that the diaphraer.i chanber should 
leak or the <liaphragJ,1 seal fail. 

(5) The hydraulic diaphra;;n chal:lber vras not pro­
vided rd th vents_ r-.d1en the equiptLent was re-
cei ved. Tiro, one for each .side of the chaober., 
rrere installed by the oanufacturer ' s engineer, 
but neither of these enabled the seal part of 
the chatlber to be drained. 

( 6) SettinG ti'1e naster to a ne17 roclraeter constant 
required the incorporation of two nm1 cans 
(acceleratinc cam and decelerating cam)., mu.ch 
uere cut on an empirical basis at the Labora­
tory. It is understood that the use -of t\10 
cams is necessary,due to certain characteristics 
of the l~eoprene-fabric diaphr8.gl:!.. 

( 7) 'nle naster unit could be ereatly si.Dplified 
by rearraneenent of t.he cot!lp<)nent parts • For 
example, a very larce ~rder type member i s used 
to l i nk together two sntal.l. gear racks and act­
uate two snal.l. lilllit mn.tches. 

( 3 ) The noise procluced by operation of the caster 
unit is excessive. 

SPEED AND DISTANCE REFF.ATER 

(9) The chassis has no ali gninc dowels to assist 
in its replacenen~ in the case or extendinc· 
den.els to rest- it on 17hen it is remo-ved. 

(10) The chassis is clif'ficult to remove., due to 
jumpers bet,reen the clial li~ting sockets. 

(ll)- lhlch difficulty was experienced in replacing 
the bolts nhich hold the chassis in the case. 

(12) The dial li:htine clid not confom to paragraph 
E-llb of specification, reference (c). In 
adclition, the dial lightin6 lamps are supplied 
,T.i.th 6.5 volts with 115 volts to prmary •of 
the lichting transformer. For l onger larap 
life, it has been' the practice to keep the 
voltaze to 6 volts or less. · 
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CONCLUSIONS (Continued) 

SPEED REPEA.TER 

(lJ) The chassis has no dowels to assist 

(14) 

(15) 

(16) 

(17) 

(18) 

in its replacement in the case or ex­
tending dowels to rest it on when it is 
rell!Oved. Difficulty was experienced 
in replacing the bolts which hold the 
chassis to the case. · 

None of the 'instruments has handles 
extendin~ from its chassis. 
SOI:le indication of rust appears in the 
!Jaster-Transmitter and the Speed and 
Distance Repeater. 
There are cany instances of unsatisfac­
tory- electrical practice in the several 
units. For exanple, no terrainal blocks 
are provided for the repeater units, radio 
type connector plugs bein.3 used: instead. 
The terminal blocks of the master unit are 
of a type requiring both incoJ!li.ng and out­
going leads to be soldered to the connect­
or strip. 
The equipnent fails to meet the usu~l stand­
ards of worlmanship in many instances. Ex­
amples of this are the failure to provide 
for proper alignment or en~agement of such 
parts as gears. The noisy operation of the 
Master-Transmitter is attributed largely to 
this. · 
The. master unit appears to have been alter­
ed at several points-, and, as a result, sev­
eral of the modified parts are not as rugged 
as they could have been, had they been con­
templated in the original design. 
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REc:mamam.ATIONS 

(a) In vie., of the unsatisfactory- operation, and of the de-
ficiencies noted under 11Conclusionsy it is recolll'i18nded that the sub- . 
ject equipment be !!Q! approved for Naval use in its present ·rom. 
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DE.SCRIPTION OF MAT£RIAL WIDER TEST 

4. The equipnent subr.ii. tte<l for test was a 40-knot Electric · 
Log cons is tine of unit~ as foll.ovts: 

One Master-'l'ransmtter 
One· Speed and Distance Repeater 
One Speed Repeater 
One fileed-off Chamber Assenbly 

5. The liaster Transcti.tter indicates and transmts ships 
speed in knots and distance in nautical r.ti.les. It is covered by 
dramncs, references (f)., (i), (j), and (o)., and is shomi by 
photo~aphs, Plates l, 2, and J. 

6. The Speed ancl Distance .Repeater is equipped ;?1th a renec-
ted li{;ht type of dial pointer il1UDination. Type 111]1 Synchro-ootors 
are used to position the pointer and drive the odooeter. This inStru­
oent is covered by dram.nGs., references ( h), ·( j ) , and ( o)., and Photo­
eraphs, Plates 1, 2, and 4. 

7. The Speed Repeater is equipped m.th a type "M11 synchro-
motor to position the pointer.. This instrw:ient is covered by draw­
inG, references (g)., (j) ., and (o), and Photographs, Plates l, 2, and 
5. 

Principles of Unde~ater Log SysteIJ (As described by the ?:18.nUfacturer) 

8. The Consolidated N-4 Electric Log spt-em is of the pilot 
tube, differential diaphragm type, consisting o a roclmeter., hull fit­
tin8, ll!a.Ster-transr.dtter,speed and distance ~peater, and speed re-
peater. The resistance of the uater to the passa~e of the roater throuch 
it creates a pressure at the fonrard surface of the rodmeter. The static 
pressure of the water, due to depth, is measured by two slots in the for~ 
,rard side of the rodmeter. These tTro pressures or the difference be- · 
ween theti ·are measureable by mans of openings in the forward surfaces 
of the rodtleter,connectin~ with tubine inside the ship by neans of pas­
sa~es in the rodneter. 

9. The sea \Tater is carried t1ll'Ouzh the tublll£' inside the ship 
directly to the diaphraGI!l chanber in the naster-transmttor. The tw-o 
different pressures, created by the passace of the rodtieter through the 
water, are transmtted by means of hyclraulic colunns (the nater in the 
passages and tubing) directly to the cain diaphragm, much divides the 
diaphragm chamber into tm> portions. 



D.E.5CRIPI'ION OF MATERIAL UNDER TEST. 

Principles of t he Underwater Log Syst em ( Cont I d. ) 

10. This oai.n diaphragm will be under equal pressure on both 
sides when the ship i s at rest, due to the depth of the raaster-trans­
mitter in the water. This is t he static pr essure which will change .with 
dif ferent loadings of the ship_. This static pressure is also present 
when the ship is under way and is constantly changing, due to the motion 
0£ the ship in waves. But since the static pressure always affect s 
both sides of the main diaphragm, 1 t always cancels out and so has 
no t endency to move the main di.aphragm. 

11. When the ship is under way, the pressure,caused by the re-
sistance of the water to the passage of the rodmeter through it, is al­
so transn:i.tted to the pressure side o:f the nain diaphragm. The main 
diaphraBil, lm.en the ship is under way, is therefore subj ect to t wo 
sets of pressure, ~ st.atic pressures cancel ~ • The total difference 
in pressures between the dynamic pressure of the fo:ntard opening pl us 
static pressure., and the static pressure of the sl ot openini:;s, rri.11 act 
upon the diaphragm and create a f orce, tending to oove t he diaphragm 
in the direction of the static pressure. This force, acting on t he 
diaphragm, varies rrith the speetl of the ship and i t is t he neasureLEnt 
0£ the variations of this force that is used to indicate the speed and 
the distance traversed. · 

12. The spring tension arrangeraent is adjusted (calibrated) so 
that the for ce acting . on the main diaphraem will be balanced by the spring 
tension when the diaphragm has moved an equal distance for each knot 
increase in speed. \Thenever the ship gets under way, the increasing 
resistance of the water to t he passage of the r odmeter through it, will 
cause the forces acting on t he diaphragm to move the pressure arm until 
the ship reaches a constant speed, at which time the force acting on 
the diaphragm and the spring tensi on on the pressure arm TI'ill balance 
each other as described above. 

lJ. The diaphragm is raade of neoprene, with inserted fabric., 
and this material has a slight resi stance to any change of shape when 
the speed is decreasing. A Sl.Ill{'le adjustment is provided in the mech­
aniso (see service instructions) t o compensate for this effect. 

14. The pressure ann extends t hrou~h a flexible ,ratertight seal 
diaphr agm to the outside of the diaphragm chamber, where it is pi voted. 
One part of the pressure ann out side of the chamber, is connected to 
the spring tension mechanism and another part of the ,ressure arm operates 
two s.d t ches which control the linear drive motor throuch two inter l ock­
ing relays. The two switches are arranged on opposite sides ·of the 
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DESCRIPTION OF MATERIAL UlIDER TF.ST 

Principle~.E_f the Undenvater Loa 3'JStern (Continued) 

operatine po.rtion of the press~ am in· such a fashion t hat a very 
sc.all. m:,veaent of the pressure arm in eit her direction Ydll close t he 
contacts of one or the other srrl. tches, causing the linear drive mot,or 
to rotate in corresponding directions. The housing ( or S\rl. tch box) 11 to 
which the svdtches are fastened, is at one end of an aro, independently 
pi voted on t he same shafts as the pressure arm. The other end of t he 
housing• arm, held by spring tension against . a car.i on the shaft, is gear­
ed by r ack and pinion t o tl1e linear drive plate. As the ship picks up 
speed, the end of t he ~ressure arm moves ancl cl oses the contacts on one 
sm.tch (the loner side), starting the linear drive motor. This mot or, 
throue}l eearinc , noves t he linear drive plate uprrard, moVing the cam on 
the driving shaft and t he opposite end of the arm ( on which the switch 
i s located) with the linear drive plate. This J:10Vement continues unt il 
the sw.i. tch has noved dommard to line up ,-tl. th the pressure am, at TI"hich 
point the contacts open and the current i s cut off to the l.inear drive 
motor. For every change in speed of t he ship, this process is repeated 
or reversed, so that each l!IOVecent of the pressure arr.i operates one or t he 
other switch and causes the linear drive motor to move the linear drive 
plate and. to brin~ t he sm. t ch ana in alignment rd th the pressure arm. 

lS. At the top of the linear drive plate is a rack ,m.tch engages 
a cear directl y connected to t he shaft ·of the speed indicating generator . 
An extension of the speed generator shaft e~tends through the speed dial, 
carryinc a pointer on i ts outer end. '.rhl-s indicates the speed in knots 
at the master- transiilitt ~r and the generator furnishes povrer for the i ndicat,.. 
ing motors of the various r epeaters. 

16. . The intearating mechanisn i s that part of t he naster-trans­
tritter TI'hose function i t i s to convert the ;::ovenents of t he linear drive 
plate into distance traver s ed. This is accomplished by ~eans of a roller 
dri ven by friction discs . Tl'lo constant speetl synchronous motors are pl aced 
in opposing positions with friction drive discs fastened directly to their 
shafts . A spring is placed betm~en the notors and the friction discs, keep­
i nc the discs pressed aeainst the frict ion dr i ven roller and trro idler rol ­
lers from oppos ing sides. The f rict i on driven roller is designed t o be 
moved acr oss the f ace of t.'1e friction discs by the linear drive plate, so 
that llhen the shi p i s at rest, the roller is in -the center of the discs 
and does not r otate. ,Jhen the ship picks up speed, the r oller is moved out 
awey f rom the cent er of the discs by the raovement of the linear drive pl a te 
to rotate faster antl faster as it cont acts 1arger circles on the fricti on 
discs . When t he ship slam; dorm, the roller moves in. The size of the 
roller i s desi~ed to tu.rn 360 revolut ions per nautical mile. 

-4-



D&$CRIP'l'ION OF KATERIAL UNDER TEST 

Principles of the Underwater Log System (Cont inued) 

17. '.l'he driven roller moves along a s quared shaft, which rotates 
with it. The distance transmitting generator i s driven by miter gears 
from· Uns Bha.i"t and so furnishes a conti nuously rotating electrical out­
put of 36o r evolutions per lmot. The outer end of the r oller shaft drives 
a cross shai't which, in turn, drives a reset counter in the combination · 
repeater, read in hundredths of miles on the right hand f i gures of the 
count. 

18. The Combination Repeater consists of an indicating motor, 
with a shaft extension. carryine a pointer through the dial, connected 
with the speed indicating generator. A separate indicat ing ootor, connect­
ed to the distance indicating generator, drives the mileage counter through 
a pair of miter gears. This repeater is furnished with dial illumination 
from three bul bs. The current for the bulbs comes from a transformer 
through a rheostat. · 

19. The Speed Repeater . consists of a single indicating motor 
with a pointer fixed directly to its shaft and a diaJ. fastened to i ts 
end housing. 

UETHOD OE' TF.ST 

20. The subject equipment was set up at this Laboratory in 
. conjunction with suitable testing equipment and given a brief preliminary 
test. As no information vras given as to the rodmeter constant used by 
the manufacturer in designing and calibratin~ the Master-Transmitter, and 
the performance v,as unsatisfactory when the master unit was tested in con­
juncti on Tf.i.th any available manometer scale., the manufacturer w·as request­
ed to send his engineer to the Laboratory. 

21 . Follovdng the r eceipt of test report, reference (e) , covering 
supplementary tests on the rodl!leter desi gned for this equipment, a confer­
ence was held between representatives of the manufacturer, the Bureau, atd 
the Laboratory. It ;ras decided to make no attempt to r ecalibrate t he 
master i nstrument on the basis of the tow test data, as the rodmeter coef­
ficient was a variable be~nd the range 0£ the compensat ing cams of t he 
instrument. Ins tead, the master transmitter was calibrated by the manu­
facturer's en~ineer against the manometers in the test equipment. These 
had scales giVin~ equivalent speed in knots for a rodmeter coefficient 
of 00957, calculated for f resh water (spo gr.:: 1 . 0). The water manometer 
(with static head of appr~tely 2 feet) was used for speeds up t o 0 
knots. The mercury nanometer (m.th stat ic head. of appr oximately 10 f eet) 

· vras us·ed for speeds between 9 to 40 knot'S'. The equipment nas supplied 
vri th power at rated· vol t~e an:l frequency• 



UETHOD OF TF.ST (Continued) 

22. In mald.n3 all accuraC'.r tests, it i7as necessary to make a 
coo:p1ete test acceler ating and then a duplicate test decelerating, in 
order to :;et consistent readings.. The pointer on the master unit -would 
accelerate or deceler ate in pulsating stages (usual1y fron . 2 to .6 of a 
lmot for ea ch stage), m.alcing it difficult to duplicate readines. · Speed 
and distance indicati ons were recorded concurrently. 

23. Following this; t.lie equipnent nas tested for· accuracy while 
inclined 45 degrees in each direction. The a ccuracy ffas also checked 
-rrith the equipment in the norcal plane and with the supply variecl ± 7 
volts and :I: 5 cycles. The supply to the synchronous ootors was varied 
in volta3e only as the effect of a frequency variation in t he supply to 
a synchronous notor . i s uell lmovm. 

24. The instrument received credit for 160 hours of endurance, 
T1hich was the til:le required to conduct t he accuracy tests. 

2,5. After this endurance test, the equipment was subjected to the 
specified shock test on a standard Havy type 2.50-ft. ,ound shock machine. 
Each unit was shocked separately and was operatine at the ti.me. An accuracy 
test was taken and i t ,.as found that the instrument mis danaged to the ex­
tent that a 23 knot differential on the nanometer was req~ired to cause . 
the Master-Transoi.tter to show any indication of speed. Therefore, no 
further tests were conducted. 

RF.SUL TS OF' TESTS 

26. The results of the tests, conducted as described under "Ueth-
od of Test~ follow: 

Requirements 

Supply: Shall be designed to operate 
from a 115 volt, 6o cycle p,o'l1er 
so'ice, having opirating tolerances 
of - 7 volts and_ 5 cycles. 

PoTrer requirement of equipment: 
(Not specified). 

-6-

Test Values 

Supplied ,nth po,·,er fro;-1 
a llS volt, 60 cycle con­
trolled-frequency source , 
except for special tests. 

Watts-121 J\:nps . - 2.32 
P..F .. -<>.45 For Steady Speed 
Watts-143 Amps. -J.68 
P . F. - O • .34 For changing 

speed. 

-----



RF.SULTS OF TEST (Continued) . 

Requirements Test Values 

Accuracy: .Errors in- indicated speed 
or recorded miles shall never exceed 
the .follow:i.ng: 

6 percent at 4 knots 
4 perceht at 6 knots 
3 percent at 9 knots 
2 percent at 16 knots 
1 percent at 20 knots or over 

(a) At start of test 

(b) Inclined 45° Forward 

( c) Inclined 45° Backward 

0 
{d) Inclined 45 Right 

0 . 
(e) Inclined 45 Left 

(£) With Supply lo8 volts-
55 cycles 

(g) With supply: 122 volts-
65 cycles 

(h) Accuracy following shock 

Di.electric and insulation tests: 
An alternating potential of 1500 volts, 
60 cycles shall be applied between eaph 
terminal and ground for l minute. Follow­
ing this, the insulation resistance at Sao 
volts shall be not less than 10 uegohms. 

- 7 -

*Knots and miles unsatisfac­
tory. See Table 1 and Plate 
6. 

*Knots and miles unsatisfac­
tory. See Plate 2 and Plate · 
1. 

*Knots and miles unsatisfac­
tory • See Table 3 and Plate 
8. ' 

*Knots and miles unsatisfac~ 
tory. See Table 4 and Plate 
9. 

*Knots and miles unsatisf ac­
tory. See Table Sand Plate 
10. 

*Knots and miles unsatisfac­
tory. See Table 6 and Plate 
ll. 

*Knots and miles unsatisfac­
tory. See Table 7 and Plate 
12. 

*Knots unsatisfactory. 
See Table 8. 

Cocplied. 
Greater than 100 megohms. 
(500 volts, 60 cycles used for 
dielectric test on 6 volt light­
ing circuit. 



RESULTS OF m ;T ( Continued) 

Requiremen-t.s 

Wei ght..Dilllens:Lons: Shall not 
exceed the fo:Ucmin~: 
l!aster-Transm:.tt er-HeiGht-9011, 

Width- 18h., Depth-12" • 

Speed and Dis·:.ance Repeater 
Height-1211 , W:Ldth-1211 , 
Depth- 811 • 

Speed Re~eate:~ 
Height-I", 11:Ldth-1211 , 

Depth-0" • 

Test Val.ues 

Height-2711 , TTidth-1711 , 

Depth-9t''· 
Weight-lSo¼ lbs. 
{Not specifi ed) 

Height-11 3/ 4", \iidth-11 3/4", 
*Depth-9-t' • Weight-JBf' • 

(Not specified) 

Height-1o½t1, \Tidth-1011 

-lffiepth- 8¼'' . Weight - 24 J/4· lbs. 
(Not specified) 

©motes non-compliance vii th the specif ication. 

- 8 -



cONc:i:,usrm,s 

27 • ~his Underwater Log System, manufactured an~ subr.rl. tted by' 
the Consolicated Inst~nts Corporation, failed to comply 'R'ith 
specii'icatim, refer ence (b), and contract, reference (c),in the 
follom.ne re,spects: 

(l) As shown by Table 1, Plate 6, the initial 
accuracy of indicated knots did not comply 
with the specification. The errors in record­
ed l:liles exceeded the specified tolerance and 
were negative. 

(2) Inclinin~ the instruments gave no material 
chan~es in the degree of accuracy froo that 
at normal plane. See Tables 2, 3, 4, $, and 

. Plates 7, 8, 9, and 10. 
(3) Test with supply of lOJ volts - 55 cycles -

produced no siGJlificaht change in indicated 
knots. See Tabl e 6, Plate ll.· Supply of 122 
vol ts, 65 cycles produced a significant change 

-in its degree of accuracy. See Table 7 , Plate 
12. Hovrever, for either accelerating and de­
celeratini speeds, at times the relays would 
lock, causing the follow-up motor to STdng the 
pointer up to 40 knots or back to zero, before 
~eturninr:; to appro::d.mately the speed indicated 
on the test :r:ianoneter. S0J:1etilles the follow­
up notor wou;t.d sl'ri.nG the pointer past zero to 
r.ri.nus 3 Imo ts. 

(4) After the shock test, the tiaster-Transr.rl.tter . 
failed to i;i ve an indication of speed below 23 
knots. The highest indicated speed was 15.45 
!mots, f or test manometer setting of 40 knots. 
See Table 8. There was no other observed d&l­
age to the Kaster-Transmitter. 

28. 1he follcmine comoents are the results of an examination 
of the equif.4n.ent to detert:rl.ne any defects and to ascertain \'fhat changes 
would be defirable. 

YASTEB TRAH~ -
Mfft.ffi . (1) The chassis has no handles to assi st in its r e­

noval and replace.".lent or extending dowels to 
rest it on when it is removed. 

(2) There is no jack and plug assembly which would 
allow renova.l of the chassis Without disconnect­
ing ,ti.res . 

- 9 -
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CONCLUSIONS (Continued) 

(3) There are sections of the chassis which 
are inaccessi ble for checking, l ubricat­
ing, or adjusting. 

{4) No net.hod is provided to drain and prevent 
noocling of the master-transmitter case, in 
the event that the diaphragc. chanber should 
leak or the diaphragm .seal fail . 

(5) The hydraulic diaphragm char::iber was not pro­
vided with vents when t he equi.pnent was re­
ceived. Two, one for each side of the chaober., 
were installed by the manufacturer I s engineer, 
but neither of these ~nabled the seal part of 
the chaober to be drained. 

(6) Settin~ the master to a ner, rodmeter constant 
required the incorporation of t ,10 new cat:is 
(accelerating cam and deceleratinc cam), which 

-v,er e cut on an eIJPirical basis at the Labor a­
tory. It is understood that the use of t "WO 
cams is necessary, due to certain characteristics 
of the Meoprene-fabric diaphragm. 

( 7) The mast er unit could be greatly simplified 
by rearrangement of the component parts. For 
example, a very large girder t ype meober i s used 
to lirµ<: together two small gear racks and act­
uate tl'IO small lioit switches. 

(8) The noise produced by operation of the master 
unit is ~cessive. 

SPEED .um DISTMmE .REPEATER 

(9) The chassis has no aligning dowels to assist 
in its replacement in the case or extending 
dOTrels to r est it on when it is reooved. 

(lO)The chassis is difficult to remove., due to 
jumpers betvieen the dial lighting sockets. 

(ll)Lfu.ch difficulty was experi enced in replaci ng 
the bolts which hold the chassis in the case. 

(12 )The dial lighting did not confonn to paragraph 
·E-llb of speci fication, reference (c). In 
addition, t he dial li8hting lanps arc supplied 
with 6.5 volts with ll5 vo1ts to primary of 
the lighting transforner. For l onger l anp 
life, it has been the practice to keop the 
voltage to 6 volts or less. 

-10 -



COHCWSIOHS 

SPEED REPEATER 

GENERAL 

(13) The ~ssis has no dowels to assist 

(14) 

(15) 

(16) 

"(17) 

(18) 

in its replaceraent in the case or ex­
tending dorrels to rest it on when it is 
removed. Dii'ficul ty was experienced 
in replacing the bolt s which hold the 
chassis to the case. 

None of the instruoents has handles 
extendi.ne fron its chassis. 
Some indication of rust appears in the 
llaster- Transr.litter and the Speed and 
Dist ance Repeater. 
There arc many instances of unsatisfac­
tory_electrical practice in the several 
units. For example, .no terminal blocks 
are provided for the repeater units, radio 
type connector plugs being used instead. 
The terminal blocks of the master unit are 
of a t ~ e requiring both incoming and out-. 
going leads to be soldered to the connect­
or strip. 
The equipment fails to meet the usual stand­
ards of '170rkma.nship in :many inst ances. Ex:­
amp+es of this are the failure to provi.de 
for proper aiignment or engaeement of such 
parts as gears. The noisy operation of t he 
llast er-Transnitter is attributed largely to 
this. 
The master unit appears to have been alter­
ed at several points., and., as a result., sev­
eral. of the modii'ied parts are not as rugeed 
as t hey could have been., had t hey been con­
tet:1.plated in the original design. 

- 11 -
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TABIE l DECLASSIFIED 

ACCURACY TFS!' -OF UNDEmTATER LOG 
" . 

CONDUCTED BEFORE ALL OTHER TESTS 

Supply 115 vol ts, 60 cycles 
(Accelerating) 

Manometer Master Transmitter SEeed and Distance ReJ?!ater S~ed Repeater Master Transmitter 
Simulated Indicated Percent Indicated Percent Indicated Percent Percent Error 

Knots Knots Error ){nots Error Knots Error in Counted Miles. 

0 0 0 0 
l 0- .:.100.0 0 -100.0 0 - 100.0 
2 0 -100.0 0 -100.0 0 -100.0 
3 2.20 - 26.66 . 2 . 20 - 26.6 2.21 - 26. 3 - 29.63 
4 3.59' - 10. 25 · 3.60 - 10. 0 5.60 - 10. 0 - e.5s 
5 4.55 - 9.0 4.59 - 8.2 4.60 - a.o - 6. 61 
6 5.03 - 16.16 5.02 - 16.33 s.oe - 15.33 ..-15.35 
8 7.22 - 9.75 7.22 - 9.75 7. 27 - 9.12 - 7.94 
9 a. s7 - 4. 77 8.55 - s.o 8.60 - 4 .4 - 3. .. 77 16 15.80 - 1. 2s 15.80 - 1.25 15.80 - 1.25 - o . s 20 20.02 + 0.10 20.03 + 0.15 . 20.13 +·o.ss + 1.os 

ZS 24.77 - 0 ,92 24.77 - o.92 24. 79 .:.. o.84 .:.. 0. 51 
30 29.70 - 1. 0 29.69 - 1.05 29.63 - 1.25 - 0 .88 35 35. 00 0 35.00 0 35.01 + o.o~ - 0 .22 59 38.80 - o.s1 38.80 - 0. 51 38.82 ..:. o.46 - o.as 40 39. 50 - 1.2s 59.45 ':"'" 1.37 39. 43 - 1.42 . - 1. 75 

DECLASSIF!ED 

I 
• I .l .... ~ - -c.· · 



TABLE 1 (Continued) 

ACCURACY TEST OF UNDERWAT·ER !DO 

CONDUCTED BEFORE ALL OTHER TESTS DECLASSIFIE!) 

Supply 115 volts, 60 cycles 
(Decelerating), 

Manometer Master Transmitter Seed and Distance Re Master ansmitter 
Simulated Indicated Percent Indicated Percen Percent Error 

Knots Knots Error Knots Error Y.nots Error in Counte~ tiles. 

0 0 0 0 
1 0 -100.0 0 · -100.0 0 -100.0 
2 0.90 .:.:, 55. 0 0.99 - so.s 1.01 :., 49.5 -100.69 
3 1.s9 - 47.0 1.so - 46.6 1.71 - 45.o . - 80.75 
4 1.88 ..:. 55.0 1.90 - 52.~ 2.0 - so.o -101.s 
5 2. 21 ,;.. ss.a 2.28 - 54.4 2.40 - 52.0 -115.63 
6 2,90 - 51,66 2,99 - 50.l 5,0 ~ so.o ,;..101,aa 
8 s .10 - 28, 75 S.72 - 28. 5 s .79 - 27.6 - 37.69 
9 7. 75 .:. 13.88 7.80 ~ 13,5 7.90 ~ l2,2 ..:. 14.41 

16 14.68 - a.~5 14' .76 - 7.75 14,80 7.? 
.. 

8,1$ - -
20 19~20 - 4 . 0 19 .20 - 4.0 19.28 - 3.6 - 5.5 
25 24,12 5, 52 24.20 3,2 24.20 3,2 

.. 
3.11 , - - - -30 29.12 2,93 29. 20 .;. , 2.66 29,25 2.56 .. 
2,97 - - -35 54.22 - 2.2, 54.59 - 1.77 54.40 - 1,71 ..:. 2,58 

39 .58.70 0,77 38 .78 0. 56 38.80 o.51 . ' . - - - - 1.14 
40 40.10 + 0.2s 40.0S + 0.12 40.15 + 0, 57 - 0,14 

- - . 

----· ~-~ 

DECLASSIFIED 

.. -,-, 

I 
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TABLE 2 

ACCURACY TEST OF U?IDERITATER LOO 
DECLA.SSiFiED · 

CONDUCTED 'TITH ALL EQUil'l'.E1!T nrcr.nmn 4"5° FOir.iARD 

Supply-115 volts, 60 cycles 
(Accelerating) 

Manometer liaster Transmitter S~ed and Distance Re~eater SEeed Repeater Uaster Transmitter 
Simulated Indicated Percent Indicated -- Percent Indicated · percent Percent Error .. 

Knots Knots Error Knots Error Knots Error in Counted Mil es. 

0 0 0 0.20 
l 0 -100.0 0 -100.0 0.20 -80.0 
2 0 - 100.0 0 - 100. 0 0.20 - 90.0 5 2.os - 31.6 2.02 - 52. 6 2.10 -30.0 -34.66 4 5.92 - 2.0 5.90 - 2.s 3.97 - 0.75 + e.69 5 4. 50 - 10.0 4.55 - 9.4 4 . 60 - a .o - 5. 88 6 5.40 - 10. 0 5.41 - 9.85 5.47 - a.as - 6.156 8 '7 . 80 - 2. 50 7.82 - 2.25 7.90 - 1.25 + 1.os 9 B.61 - 4.33 8.59 - 4.55 a.ss - 5.0 ~ 1 . 68 16 15.85 - 1. 06 15.70 - 1.87 15.60 - 2.5 + 0. 22 20 I 20.02 + 0.10 19.99 - o.os 19. 90 . - o. so + :t.38 25 24. 80 - o.eo 24.80 - o.ao 24.80 - o.ao 0 30 29.80 - o.66 29.79 - o.?o · . · 29. 70 - 1. 0 - 0.25 55 35. 18 + o.s1 55.10 + 0.28 35.00 0 + 0 .47 59 58.87 - o.ss 58.90 - 0.25 58.98 ..:. o.os ..:. 0.4-4 40 59.52 - 1. 20 59. 50 - 1.25 59.55 - 1.17 - 1.4 

---- -- - ... -

DECLASSIFIED 

·· , 

I 
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TABLE 2 (Continued) 

ACCURA.CY TEST OF UNDEfilTATER LOO . DECLASSIFIED 

CONDUCTED WITH ALL EQUIPMENT INCLINED 45° FORWARD 

Supply-115 volts, 60 cycles 
{Decelerating) 

Manometer Master Transmitter S12eed and Distance Re~ater S~ed .Repeatez:- Master Transmit ter 
Simulated Indicated Percent Indicated Percent Indicated Percent Percent Error 

' 
Knots l(nots Error Knots Error Knots Error in Counted Miles 

0 - 0.1s .:.. 0.18 -0.15 
l - 0.1s - 115~0 - 0.18 -118.0 -0.15 -115.o 
2 o.53 ... 73.5 0. 60 - 70.0 o.78 - 61.0 -191.4 
3 1.99 ;_ 33.66 2.02 - 32.6 2.20 · -26.6 -42.27 
4 2.30 ..:. 42.50 2.40 ~o.o 2. 55 -56.2 -92.3 
5 3.00 - 40.0 3. 11 - 37.8 3.21 -55.8 ~1.11 
6 5.eo - 46.66 3.:50 -4s.o 5.42 ""'43.0 -80. 55 
8 s. 10 - 28. 75 s.75 - 2a.1 5.ao -27.5 - 36.S 
9 7~90 - 12.2 · 7. 97 -11. 4 0.0 -11.l -10.s 

16 14.85 - 7.18 14.85 - 7.18 14.92 .,;. 6. 75 - 6.19 
20 19.25 - 3.75 19.20 ;_ 4. 0 19.22 .:..3.90 - 2.85 
25 24. 20 - 5. 2 24.25 ~ 3.0 24.40 ~ 2.4 - 2~61 
30 29.0l - 3. 3 29.00 - 5.35 29.0l - 3. 5 - 3.08 
55 M . 08 - 2.62 M .15 - 2.-48 M.17 - 2.37 - 2.61 
39 38.42 - 1.48 38.42 - 1~48 38. 42 - 1.48 - 1.58 
40 39.95 - 0.15 59.93 .- 0.17 40.0 0 - · o.ss. 

- -

----~~-

DECLASSIFIED 

I 
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T.'\BLE 5 DECLASSIFIED 

ACCURACY TE.'.3T OF UlIDEirATER LOG 

C•':illDUCTED '\ITITH ALL EQUIB.ZllT rcu:mm 45° BAcr·rA."ID 

Supply-115 volts, GO cycles 

(Acceler.-.ting) 
Manometer 1:aster Transnitter s:2eed rncl Jis t ancc Re1)0ater S~ed R19peater. ?!aster Transmitter 
Simulated Indicated Percent Indicated J>:)rcent Indicated Percent Percent Error 

Knots I'.nots Error Knots Error Knots Error in Counted Miles. 

0 0 0.07 0.17 
1 0 - 100.0 0.07 -95.o 0.11 -83. 0 
2 0 ~100~0 0.07 -96.5 0.17 -91.5 · 
3 2.21 ,.;, 26. 33 .2.20 -26.6 2. 20 -26.6 -31.33 
4 3.60 - 10 .. 0 3.60 -10.0 3.60 -10.0 - 9.72 
5 4.45 ,;,;. 11.0 4.42 -ll.6 4.42 -ll.6 -·9.97 
6 s.38 .:. 10. !3 5. 38 -10.3 5.38 -10.3 - 10.~7 
8 7.40 - 7.50 7.40 - 7.5 7.40 - 7.5 - 6.61 
9 9.12 + 1.55 9.05 + 0.55 9.10 + 1.u + 2.30 

16 16.02 + 0.12 15.99 -OM 15.99 - o.os + 0.72 
20 20.~3 +_l.15 20.20 + 1.0 20.20 + 1.0 + 1 .88 
25 25.01 + 0.04 25.00 0 25.00 0 + 0.77 
30 30.05 + 0.10 30.07 + 0 . 23 30.05 - + 0.16 + 0.27 
35 55.30 + o.as 35.27 + 0. 11 35.22 + 0. 62 + 0. 44 
39 38.98 - o.os 38.98 - 0~85 38.9'1 - o.cn - Oo47 
40 39.68 - o.oo 39.65 - 0.87 39.68 - o.eo - 1.58 

---- .. --~ --~- -

'DECLA,SSIFU:'.l'.:i 
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TABLE 3 (Continued) 

ACCUR.4.CY TEST OF UNDEW.ATER LOO 

CONDUCTED ··-m ALL EQUffi!ENT IMCLINED 45° BACr'!ARD 

Supply-US volts, 60 cycles 
(Decelerating) 

DECLASSIFh:D 

Uanometer Master Transmitter Sneed and Distance Repeater Speed Rf!peater Master Tr!ltlSmitter 
Simuleted Indicated Percent Indicated Percent Indicated Percent Percent Error 

Knots 

0 
1 
2 
3 
4 
s 
6 
8 
9 

16 
20 
25 
30 
35 
39 
40 

Knots 

0.01 
o .o7 
0. 7S 
2.22 
2.60 
2.90 
3.62 

· 6.27 
7.60 

14.78 
19.22 
23.82 
29.35 
34.20 
38. 70 
40.05 

Error Y.nots Error 

0.1s 
-93.0 9.1s -as.a 
-62. 50 o.ao -60.0 
-26.0 2.28 -24.0 
-55.0 2.62 -54.~ 
-42.0 2.95 -41, 0 
-39.66 3.70 -38. 5 
- 21.62 6.39 -20,l 
.:.1s.s5 7.72 -14.2 
-·. 7.62 14.80 - 7.50 
.;. 3.90 19.22 .:. 3.90 
- 4. 72 23.85 - 4.6 
.:. 2.16 29.40 - 2.0 
- 2.20 54.32 - l.94 
- 0.76 38. 79 ~ 0.53 
+ 0.12 40.05 + 0.12 

OECl-A.SSlflE.D 

I 

Knots 

0.20 
0.20 
o.a1 
2.40 
2.72 
3.00 
3;so 
6.42 
7.80 

l~.88 
19.38 
23.90 
29.42 
34.39 
38.80 
40.12 

Error 

.:.:ao.o 
-59.5 
-20.0 
-32.0 
-40,0 ' 
-36.6 
.:.19.7 
- 15.3 
.:. 7.0 
- 3,1 
- 4.4 
- 1.93 
.:.;. 1.74 
- o.s1 
+ o.3 

--..--

I· "• l•r 

I 

in Counted ),{ilea 

-164. 16 
-·33.05 
- 54.11 
- 73.61 
- 63.41 
- 26.48 
~ 17.02 
- 7.77 
- 3.44 
- 4.38 
- 2.u 
- 2.66 
- 1.25 
- 0.38 

-' 
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DECLilti,SSIF§EC 
TABLE 4 

ACCURACY TEST OF UNDER1?::.TER LOG 

CONDUCTED iiITH ALL EQUIPMENT INCLINED 45° RIGHT 

Supply 115 volts , 60 cycles 
(Accelerating) 

Manometer Master Transmitter S~cd and Distance Re~ater S~ed ReE!a~ Master Transmitter 
Simulated Indicated Percent Indicated Percent Indicated Percent Percent Error 

Knots Knots Error Knots Error Knots Error in Counted Uiles 

0 0 0.02 0.1a 
1 0 -100.0 0.02 -98.0 0.1a -ei.o 
2 0 -100. 0 0.02 -99.0 o.1e ...:.91.0 
5 2,19 -· .27~0 2.10 -50,0 2.0? - 51. 0 -54.72 
4 5.88 - 5.0 5.82 - 4.S.: . ~.82 ..:. 4.5 ..:. 0.31 
5 4.60 - a.o ~.60 - a.o 4,68 - 6,4 - 6;08 
6 5,35 - 10.85 5.59 -10,16 S,4:0 -10.0 ..:.10.15 
8 7~58 - 7. 75 7.40 - 7.5 7.40 - 7. 5 - a.so 
9 a.so - 2.22 8.79 - 2.55 6.'1e) ..:. 2,44 - . 1.~ 

16 :J,6.08 + a.so 16. 01 + 0.06 16,a& • o.oo + 1~16 
20 -20,0 0 19, 98 - 0.10 19.98 - 0.10 + 0~72 
25 24.80 - Ot80 24.80 - 0.00 M,'19 - 0.84 - 0.02 
50 50,05 + 0.10 50~08 + 0, 26 50.0'7 + o.23 + 0, 41 
55 54.90 - 0.2a 54.98 .:... a.as 58,00 0 ..:. 0~16 
59 58.90 - 0. 25 58.85 - 0.58 58,81 ;.. 0.48 .:.:. 0. 65 
40 59.45 - 1 . 57 59.40 - 1,50 59.40 - 1.so - 1.,80 

.. 
- - --~ 

DECLASSIFIED 

I 
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TABLE 4 · (Continued) DECLASSMFIED 
ACCURACY TEST OF UNDEm'ATER LOG 

CO!IDUCTED WIT!{ ALL EX2UIPMENT JPCLINED 45° RIGHT 

Supply 115 voltsi 60 cycles 
(Decelerating) 

Manometer Master Tran:Jmitter SEeed and Distance Re~ater S~ed Rel)88.ter·· Master ·Transmitter 
Simulated Indicated Percent Indicated Percent Indicated Per- Peroen t Error 

cent 
Knots :r.nots . Error r.nots Error Knots Error in Counte4 Miles 

0 0 0~0$ 0.17 
1 0 .::.100. 0 0.05 -95.0 0.17 '-83.0 
2 0.73 - 65.5 0.75 -62.5 0.79 -60.5 - 149. 63 
3 2.10 - 50.0 2.15 - 29.0 2.20 - 26.6 - 58.27 
4 2. 53 - 36.7 2.so -35.5 ~.60 -55.o - 56.16 
5 2.70 - 46. 0 2.30 -44.0 ~.92 -41. 6 - 81.55 · 
6 3.62 .:;, 39.66 3.7S -37.85 3.00 -36.66 - 62.15· 
8 S.80 - 27.5 s.85 - 26.9 5.92 -25.1 - 35.72 · . 
9 7. t1..0 - 17.7 7.50 -16.6 7.60 -15.5 ..; 19.69 

16 14.30 - 10.6 14.39 -10.06 14.41 - 9.93 ~ 11.22 
20 18. 80 - 6. 0 18.80 - 6.0 10.87 - 5 .. 65 - 6.05 
25 24~20 - 3.2 24.27 .:.. 2.92 24. 58 .;.. 2.18 - 2.5 
30 29.35 - 2.16 29.41 - 1.96 29.47 - 1.76 - 1.97 
35 54.20 - 2.20 54.20 - 2.28 34.21 - 2.26 - 2.69 
39 , 58.43 - 1.46 58.47 - 1.35 58.50 - 1.28 - 1.66 
40 59. 90 - 0.25 59.97 - 0.07 40.00 0 - o.ss 

--. 

DECl ASSrF~ED 
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TABLE 5 DECLASSIFsED 
ACCURACY TEST OF UNDERWATER IDG 

CONDUCTED WITH ALL ~UIPMENT INCLINED 45° LEFl' 

Supply 115 volts, 60 cYl'l es 
(.\ccelerating) 

' Speed _Repeater. Manometer Master Transmitter s12eed and Distance Repeater Master Transmitter 
Simulated Indicated Percent Indicated Percent Indicated Per- Percent Error 

cent 
Knots Knots Error Y.nots Error Knots · Error in Co1mted tiles 

0 ..o,oe 0 0.01 
1 ..o.oa - 100. 0 0 - 100. 0 0. 01 -99.0 
2 ...o. oa ..;.J.04. 0 0 -100.0· 0. 01 -99.5 
5 2. 59, - 20. 35 2. 40 - 20.0 2. 40 - 20. 0 - 20.52 
4 4 .13 + 5. 25 . 4. 05 +. 1.25 4.10 + 2. so + 5.-77 
5 5.15 + 3. 0 5.12 + 2. 40 ·S.12 + 2.40 ·+ 4 . 80 
6 5. 99 - 0 .16 5. 99 - 0. 16 5. 99 ... 0.18 + 1 . s2 
8 a.os + 0.62 a . 02 + 0.2s s .os + o.s2 + 2 .;47 
9 9 . 25 ♦ 2.77 9.20 + 2. 22 9 . 20 + 2.2S? +.4~5 
16 16.30 + 1 . 87 16.21 • 1. 51 16. 20 + 1.2s + 2.58 
20 20. 21 + 1. os 20 .. 20 + 1. 0 20.19 + o.95 + 2. 11 
25 25.00 - o 25.00 0 24.99 - 0. 04 + o.a 
50 50. 00 0 30.0 0 50.0 o. 0 
55 55. 20 + o.s? 35.20 + o. 57 55. 20 + o.57 . + 0.2s 
59 58,95 - 0.12 · 58. 95 - 0.17 38.90 - 0.2s ~ 0.47 
40 59.59 - 1.02 59. 59 - 1.02 39. 59 - 1.02 - 1 . 63 

DECLASSIFIED 
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Manometer 
Simulated 

!{nots 

0 
l 
2 
3 
4 
5 
6 
8 
9 

16 
20 
25 
30 
35 
59 

- 40 

TABLE 5 (Cont inued) 

ACCURACY TF.ST OF UNDER'!lATER LOO 

CONDUCTED wrrH ALL ~ UIPMENT INCLINED 45° LEFT 

Suppl y ll5 volts, 60 cycles 
(Decel erating) 

DECLASSIFIED 

Master Transmitter Speed and Distance Re~ater SI;!!ed .Reiieater Master Transmitter 
Indicated Percent Inciicat ed Per cent Indicated Per- Percent Error 

cent 
Xnots Error Knots Error Knots Error in Counted Miles 

0 0 +0.10 
0 -100.0 0 -100.0 +0.10 -90,0 
1,05 - 47.5 1,13 - 43.S 1.20 -40.0 -71,5 
2.10 - 27,3 2.20 - 26,6 2.20 -26.6 -33.75 
2.60 - 35.0 · 2.68 - 33.0 2.eo .:..30.0 -49.02 
3.0 ~ 40.0 3.10 - 38.0 3.20 -36.0 ~2.22 
4.00 - 33.3 4.05 - 32.S 4.20 -50.0 . -45.69 
6.37 - 20.37 6.40 - 20.0 6.50 -18.75 -24.05 
e.oo - 11.1 a.os - 10.s B.19 - 9.0 -10,86 

14.81 - 7.43 14.90 - 6.87 15.00 ..:. 6.25 ;_ 6.94 
19.22 - 3.90 .19.22 - 3.9 19.30 ,;;, 3.5 ;_ 3.05 
24. lu - ;3.60 24.20 - 3.20 24.20 ~ 3.20 - 2.94 
29.19 - 2.70 29.27 - 2. 43 29. 39 . .:.. 2.03 .:.. 2.63 
34.19 - 2.31 34 •. 25 - 2.14 34.39 . .:.. l,74 .:. 2.8 
38.55 - 1.15 38.60 - 1.02 38.60 - 1.02 .:.:. 1,61 
40.0 0 40.0 · o 40.0 0 ._ 0.52 

-
--~ 
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TABLE 6 DECLASSlfl~t 

ACCURACY TEST OF UNDERr.ATER LOO 

CONDUCTED !"Il'!I SUPPLY OF 108 VOLTS, 55 CYCLES. 

(Supply to synchronous motors-
108 volts, 60 cycles.) 
(Accelerating) 

Manometer Master Transmitter SJ:?!?ed and Distance ReEeater Speed _Repeater Master Transmitter 
Simulated Indicated Percent . Indicated Percent Indicated Per- Percent Error 

cent 
Knots Knots Error Knots Error Knots Error in Counted )liles 

0 0 0 0 
l 0 -100.0 0 -100.0 0 -100.0 
2 0 -100.0 0 -100.0 0 -100.0 
5 2.50 - 25.5 2.55 - 22.s 2.23 - 25.6 -24.83 

,4 5.62 - 9.5 5.65 - 8.75 5.60 - 10.0 - 7.36 
5 4.65 - 7.0 4.70 . - 6. 0 4 .. 62 - 7.6 - 4.44 
6 s.ss - 7.50 5.59 - 6.83 5.50 - 8.55 - 6.05 
8 7.45 - 6.87 7.52 - G.O 7.45 - 6.87 - 4.86 
9 s.ao - 2.2~ 8.81 - 2.11 a.so - 2.22 - o.oo 

16 15.80 - 1.25 15~80 - 1.2s 15.80 - 1.25 - 0.5 
20 20.0 0 20.0 0 20.0 0 + 0.97 
25 25.08 + 0.52 25·.05 + 0.20 25.00 0 + 1.0 
30 29.80 - 0.66 29.80 - 0;66 29.70 - 1.0 - 0.4). 
35 55.20 + o.s7 35.20 + o.s1 35.19 +· O.-S4 + 0.2s 
39 58.90 0.2s sa.oo 0.25 58.79 

.. o.s3 :. o.ss - - -40 39.59 - 1. 02 39.60 - 1.0 39.50 - 1.2s - l.5 

- --
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TABLE 7 DEClASS~FiED 
ACCURACY TEST CF UNlERWATER LOO 

CONDUCTED WIT!! SUPPLY OF 122 VOLTS, 65 CELES 

(Supply- to synclu-onous motors-
122 volts, 60 cycles.) 

(Accelerating) 

1,!anometer )1aster Transmitter Speed ru1.d Distance Re~ater SEeed . ReJ>!&ter Master Transmitter 
S:illlulated Indicated Percent Indicated Percent Indicated Per- Percent Error · 

-cent 
Knots Knots Error Knots Error Knots Error in Counted W.les 

0 0 0 0 
l 0 -100.0 0 - 100.0 0 .:.:.100.0 
2 0 -100.0 0 -100.0 0 :..100. 0 
3 0 -100 •. 0 0 -100.0 0 .;..J.oo.o 
4 0. 25 - 93.75 o.5o - 92.50 0.20 - 95.0 
5 4.85 - 5. 0 4.90 - 2.0 4 .80 - 4.0 +1.19 
6 5.79 - s.s 5.ao - 5.33 s.1a - 3.66 -0.02 
8 7.68 - 4. 0 7.78 - 2. 75 7.70 - 3.75 .:..0.83 
9 8. 79 - 2.33 e.ao - 2.22 8.68 - 3.55 -0.38 

16 15.90 . - 0. 62 15.90 - 0.62 15.80 -- 1 .2s +0.55 
20 19. 90 - a.so 19.85 - 0.75 19.80 - 1.0 +0.63 
25 24.90 - o.4o 24.85 - 0.60 24.80 - o.ao +0.47 
30 29.80 - o .• 66 29.80 - 0.66 29.75 - 0.83 :..0.3~ 
35 34. 77 - 0.65 54.80 - o.57 .34. 70 - a.as -0.69 
39 38.60 - 1.02 38. 60 - .1.02 38 .42 - 1.48 ..:.1.22 
40 39.32 - 1. 70 39.30 - 1.75 39 .20 - 2.0 -1.88 

DEClASS~FfiED 
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Jlanometer 
Simulated 

Knots 
-
0 
1 
2 
5 
4 
5 
6 
8 
9 

15 
20 
25 
50 
35 
39 
40 

TABLE 7 (Continued) 

ACCURACY TEST OF UNDERWATER LOO 

CONDUCTED WITH SUPPLY OF 122 VOLTS, 65 CICLES 

(Supply to synchronous motors-
122 volts, 60 cycles~ 

(Decelerating) 

Master Transmitter S~ed md Di.stance Repeater SEee5'- Repeater. !I.aster Transmitter 
Percent Error Indicated Percent Indicated Percent Indicated Per-

cent 
Knots Error Knots Error Knots Error in Counted Miles 

0 0 0 
0 -100.0 0 -100.0 0 -100.0 
0 -100.0 0 -100.0 0 -100.0 
0.2s - 91. 6 0.50 - 90.0 0 .25 - 91. 6 :..ss3.3 
o.sa - as.s o.oo - as.o o. 55 - 86.25 - -427. 2 
a.as - 05. 0 0. 90 - 82.0 o.ao - 0'1.0 - 582. 5 
1.0 - 85.5 1.0 - 83.5 :L.o - 05.5 -414.5 
2.10 - 75. 75 2.10 ..; n .• 1s ~.oo - 74. 0 - 250.4 
B.70 . - 58.8 s.oo - 57.7 5.80 - 57.7 -150.3 

:).2.25 .;. 25.45 12.40 ~ 22.50 12.59 - 22.56 - 27 .91 
16. 72 - 16.40 lC.72 - 16.40 16.65 - J.6.75 - 18.22 
22.00 - 12.0 22.00 - 12.0 22.00 .;_· 12;oo - 12.47 
27.00 - 10.0 27.01 ... 9.96 27.00 - 10. 0 - 10.47' 
51.00 - S.14 :31.95 - 8 . 71 31.90 - 8.05 .;. - 9.06 
55.50 - 9.48 55.40 - 9.23 35. 35 - 9.56 ;_ 10-.58 
59.52 - 1.20 59.60 - 1.0 ~9.60 - 1.0 - 1.30 
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TABLE 8 ilfCLASS!FHED 

ACCURACY TEST OF UNDERWATER LOO 

FOLLOlUNG SHOCK 

(Supply~ ll5 Volts, 60 Cycles) 

Manometer Master Transmitter Speed D.Ild Distruice Repeater Speed Repeater 
Simulated Indicated Percent Indicated Percent Indicated Per-

::nots Y.nots Error Knots 

20A -0.2 -0.05 
25A 1.70 -93.20 1.80 
BOA 6.50 - 78.35 G.60 
BSA 11.45 -67.28 11.60 
:39A 14.90 -61.79 15.0 
40A 15.45 -61.37 15.55 

25D -0.2 0 
BOD 3. 20 -89. 3:3 :3 .40 
BSD 7.85 - 77. 57 8 .05 
39D 11.ss -70.12 11.90 
40D 12.75 - 68.12 l~.90 

Note: A-Accelerating 
D-Decelerating 

cent 
Error Knots ~or 

-92.80 
-78.0 
-66.85 
-61.54 
-61.12 

-88.66 
- 77. 0 
-69.48 
-67.75 

OEClASS§FliED 
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-0.10 
1. 80 
6. 55 

11.60 
15.0 
15.60 

- 0 
3.45 
a.10 

ll. 90 
12.85 

-92.80 
- 78.16 
~6.85 
-61 .54 
-61.0 

-88.S 
.:..1e.as 
-69.48 
-67.87 
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