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AUTHORIZATION FOR TEST

1. This problem was authorized by reference (a) and other
references pertinent to this problem are listed as references (b)

to (o) inclusive, :

References:

19h2,

(b) Specification SGS (65)-151a of.
1 February 1937,

(c) Contract 10s.-8622li.

(d) HACA Report on Calibration of a
Consolidated Log Rodneter of .
February 7, 19L2, ——

(a) RII, S. Bend, Indizna, Advance
Inspection lemos

dated 19 August -

(e) NACA Report on Calibration of a 1
Consolidated Log Rodmeter with u 8

Revised Fornm of
1942,

Tip of August 6,

Title

* Consolidated Plan Ho,

. (£) Plan llo, W=l-6
(z) Plan No, B-=li=TA
(h) Plan No. N-Lj~7B

(i) Plan llo. l-lwS
(j) Plan No, HeL-9

(k) Plan Ho. N=l-1
(1) Plan Ho, N=2-=2
(m) Plan lo. He2-3
(n) Plan o, I-2-;
(o) Plan Ho. li=h~8

OBJECT OF TEST

2. The object of this test was to determine conformance of i

Haster-Transmitter |
Speed-Repeater ' :
Speed and Distance "
Repeater

Differential Unit

Underwater Log
Asserbly
Rodnmeter

Hull Flange
Sea Valve Parts
Sea Valve

Wiring Diagram

o iy a—

the electric log equipment with specification, reference (b), and

- contract, reference (c).

ABSTRACT OF TEST

3 The logz equipment was set up at this Laboratory in con-

Junction with suitable test apparatus, and its performance was care-
fully observed for compliance with specification, reference (b), and
contract, reference (¢). Following an initial accuracy test, tests
were conducted to determine the effect of inclination, variation in
sxilpply of voltage and frequency, endurance, and shock. An inspection
of the sample, to determine compliance in the natter of naterials, de-

sign, and workmanship, concluded the test.
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CONCLUSIONS

. (a) This Underwater Log System, manufactured and submitted by
the Consolidated Instrumenta Corporation, failed to comply with
specification, reference (b), and contract, reference (c),in the
following respects:

(1) As shom by Table 1, Plate 6, the initial
accuracy of indicated knots did not comply with
the specification. The errors in recorded miles
exceeded the specified tolerance and were nega-
tive,

(2) Inclining the instruments gave no material changes
in the degree of accuracy from that at normal
plane. See Tables 2, 3, L4, 5, and Plates 7, 8, 9
and 10,

(3) Test with supply of 108 volts - 55 cycles - pro-
duced no significant change in indicated knots.
See Table 6, Plate 11. Supply of 122 volts, 65
cycles produced a significant change in its degree
of accuracy. See Table 7, Plate 12,However, for
either accelerating and decelerating speeds, at
times the relays would lock, causing the follow-
up motor to swing the pointer up to 4O knots or back
to zero, before returning to approximately the
speed indicated on the test manometer, Sometimes
the follow=up motor would swing the pointer past
zero to minus 3 knots,

(L) After the shock test, the Master-Transmitter failed.
to give an indication of speed below 23 knots. The
highest indicated speed was 15,45 knots, for test
manometer setting of 4O knots. See Table 8, There
was no other observed damage to the Haster-Trans-
mitter.

(v) The following comments are the results of an examination
of the equipment to determine any defects and to ascertain what changes
would be desirable,

MASTER~TRANSMITTER

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

(2) There is no jack and plug assembly which would al-
low removal of the chassis without disconnecting

wires,
L EESTRICTD T
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CORCLUSIONS (Contimued)

(3)

Y

(5)

(6)

(7)

(8)

There are sections of the chassis which

are inaccessible for checking, lubricat-

ing, or adjusting.

No method is provided to drain and prevent
flooding of the master-transmitter case, in
the event that the diaphragn chamber should
leak or the diaphragn seal fail.

The hydraulic diaphragm chamber was not pro-
vided with vents when the equipment was re-
ceived, Tio, one for each side of the chamber,
were installed by the manufacturer's engineer,
but neither of these enabled the seal part of
the chamber to be drained. ’

Setting the nmaster to a new rodmeter constant
required the incorporation of two new cans
(accelerating cam and decelerating cam), which
were cut on an empirical basis at the Labora-
tory. It is understood that the use of two
cams is necessary,due to certain characteristics
of the Ieoprene-fabric diaphragm,

The master unit could be greatly simplified

by rearrangement of the component parts, For
example, a very large girder type member is used
Yo link together two small gear racks and act-
uate two small limit switches.

The noise produced by operation of the naster
unit is excessive,

SPEED AND DISTANCE REPEATER

(2)

(10)
(11)
(12)

The chassis has no aligning dowels to assist
in its replacement in the case or extending
dowels to rest it on when it is removed.

The chassis is difficult to remove, due to
Juripers betireen the dial lighting sockets,
Iuch difficulty was experienced in replacing
the bolts which hold the chassis in the case.
The dial lichting did not conform to paragraph
I-11b of specification, reference {¢). In
addition, the dial lighting lamps are supplied
with 645 volts with 115 volts to primary of
the lighting transformer, For longer lamp
life, it has been the practice to keep the
voltage to 6 volts or less.
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CONCLUSIONS (Continued)

SPEED REPEATER

GENERAL

(13) The chassis has no dowels to assist

(1k)
(15)

(16)

(17)

(18)

in its replacement in the case or ex-
tending dowels to rest it on when it is
removed, Difficulty was experienced
in replacing the bolts which hold the
chassis to the case. '

None of the instruments has handles
extending from its chassis.

Some indication of rust appears in the
Master-Transmitter and the Speed and
Distance Repeater.

There are 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 type 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 worknanship in many instances., Ex-
amples of this are the failure to provide
for proper alipgnment or engagement 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 cone
templated in the original design.

-l -



PSS A ey
) e &:....;.“ku}t.i‘t‘u“;.iﬂii-;’."

RECOMENDATIONS

(a)  In view of the unsatisfactory operation, and of the de-
ficiencies noted under "Conclusionsj it is recommended that the sub-
Ject equipnment be HOT approved for Naval use in its present “form,
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DESCRIPTION OF MATERIAL UNDER TEST

Lo The equipnent submitted for test was a LO-knot Electric
Log consisting of units as follows:

One Master-Transmitter

One Speed and Distance Repeater -
One Speed Repeater

One Bleed-off Chamber Assembly

Se The lLiaster Transmitter indicates and transmits ships
speed in Inots and distance in nautical miles, It is covered by
drawings, references (f), (i), (j), and (o), and is showm by
photographs, Plates 1, 2, and 3.

6, The %geed and Distance Repeater is equipped with a reflec-
ted light type of dial pointer illumination, Type "I Synchro-motors
are used to position the pointer and drive the odometer. This instru-
nent is covered by drawings, references (h), (j), and (o), and Photo-
graphs, Plates 1, 2, and L.

T The Speed Repeater is equipped with a type "M" synchro-
notor to position the pointer. This instrument is covered by draw-
ing, references (g), (j), and (o), and Photographs, Plates 1, 2, and

Principles of Underwater Log System (As described by the manufacturer)

Be The Consolidated N~k Electric Log System is of the pilot
tube, differential diaphragm type, consisting of a rodmeter, hll fit-
ting, master-transmitter,speed and distance repeater, and speed re-
peater. The resistance of the water to the passage of the rodmeter through
it creates a pressure at the forward surface of the rodmeter. The static
pressure of the water, due to depth, is measured by two slots in the for-
ward side of the rodmeter, These two pressures or the difference be- ’
tween them'are measureable by nmeans of openings in the forward surfaces
of the rodmeter,;connecting with tubing inside the ship by means of pas-
sages in the rodmeter.

e The sea water is carried through the tubing inside the ship
directly to the diaphiragm chamber in the nmaster-transmitter. The two
different pressures,created by the passage of the rodmeter through the
water, are transmitted by means of hydraulic colurms (the water in the
passages and tubing) directly to the main diaphragm, which divides the
diaphragm chamber into two portions,

— i o 78T W 5 oen v,
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DESCRIPTION OF MATERTAL UNDER TEST

Principles of the Underwater Log System (Cont'd,) L

10. This nain diaphragm will be under equal pressure on both
sides when the ship is at rest, due to the depth of the master-trans- :
mitter in the water, This is the static pressure which will change with e
different loadings of the ship, This static pressure is also present
when the ship is under way and is constantly changing, due to the motion
of the ship in waves. But since the static pressure always affects
both sides of the main diaphragm, it always cancels out and so has
no tendency to move the main diaphragm,

1, 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- 5
so transmitted to the pressure side of the nain diaphragm. The main
diaphragm, when the ship is under way, is therefore subject to two
sets of pressure, the static pressures cancel out. The total difference
in pressures between the dynamic pressure of the forward opening plus
static pressure, and the static pressure of the slot openings, will act
upon the diaphragm and create a force, tending to move the diaphragm
in the direction of the static pressure. This force, acting on the
diaphragn, varies with the speed of the ship and it is the measurement
of the variations of this force that is used to indicate the speed and
the distance traversed, '

12, The spring tension arrangement is adjusted (calibrated) so
that the force acting on the main diaphragm will be balanced by the spring
tension when the diaphragm has moved an equal distance for each knot
increase in speed. Vhenever the ship gets under way, the increasing
resistance of the water to the passage of the rodmeter through it, will
cause the forces acting on the 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 tension on the pressure arm will balance
each other as described above,

13. The diaphragm is made of neoprene, with inserted fabric,
and this material has a slight resistance to any change of shape when
the speed is decreasing. A simple adjustment is provided in the mech-
anisn (see service instructions) to compensate for this effect.

s  The pressure am extends throuch a flexible watertight seal
diaphragm to the outside of the diaphragm chamber, where it is pivoted.
One part of the pressure arm outside of the chamber, is connected to
the spring tension mechanism and another part of the pressure am operates
two switches which control the linear drive motor through two interlock-
ing relays, The two switches are arranged on opposite sides of the



DESCRIPTION OF HATERIAL UNDER TEST

|

Principles of the Underwater Log System (Continued)

operatinz portion of the pressure arm in such a fashion that a very
small movement of the pressure arm in either direction vwill close the i S
contacts of one or the other switches, causing the linear drive mo?or
to rotate in corresponding directions. The housing (or switch box/, to
which the switches are fastened, is at one end of an arm, independently
pivoted on the same shafts as the pressure arm, The other end of the
housing arm, held by spring tension against a camn on the shaft, is gear-
ed by rack and pinion to the linear drive plate, As the ship picks up -
. speed, the end of the pressure arm moves and closes the contacts on one
switch (the lower side), starting the linear drive motor. This motor, -
through gearing, moves the linear drive plate upward, moving the cam on
the dri shaft and the opposite end of the arm (on which the switch
is located) with the linear drive plate., This movement continues until
the switch has noved downward to line up with the pressure arm, at which
point the contacts open and the current is cut ofi to the linear drive
motor. For every change in speed of the ship, this process is repeated
or reversed, so that each movement of the pressure arm operates one or the
other switch and causes the linear drive motor to move the linear drive
plate and to brinz the switch arm in aligmment with the pressure arm.

15, At the top of the linear drive plate is a rack which engages -
a pear directly connected to the shaft of the speed indicating generator.
An extension of the speed generator shaft extends through the speed dial,
carryinz a pointer on its outer end. This indicates the speed in knots
 at the master-transmitter and the generator furnishes power for the indicat-
ing motors of the various repeaters.

16, . The integrating mechanisnm is that part of the naster-trans-
nitter vhose function it is to convert the movements of the linear drive
plate into distance traversed. This is accomplished by means of a roller
driven by friction discs. Two constant speed synchronous motors are placed
in opposing positions with friction drive discs fastened directly tc their
shafts. A spring is placed between the motors and the friction discs, keep-
ing the discs pressed against the friction driven roller and two idler rol-
lers from opposing sides, The friction driven roller is designed to be
moved across the face of the friction dises by the linear drive plate, so
that when the ship is at rest, the roller is in the center of the discs
and does not rotate, .hen the ship picks up speed, the roller is moved out
away from the center of the discs by the movement of the linear drive plate
to rotate faster and faster as it contacts larger circles on the friction
discs. When the ship slows dowm, the roller moves in. The size of the
roller is desizned to turn 360 revolutions per nautical mile.



DESCRIPTION OF MATERIAL UNDER TEST

Principles of the Underwater Log System (Continued)

17, The driven roller moves along a squared shaft, which rotates
with it, The distance transmitting generator is driven by miter gears
from this shaft and so furnishes a continuously rotating electrical out-
put of 360 revolutions per knot. The outer end of the roller shaft drives
a cross shaft which, in turn, drives a reset counter in the combination
repeater, read in hundredths of miles on the right hand figures of the
count. . :

18, The Combination Repeater consists of an indicating motor,
with a shaft extension carrying a pointer through the dial, comnected
with the speed indicating generator. A separate indicating motor, 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 bulbs., 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 dial fastened to its
end housing,

METHOD OF TEST

204 The subject equipment was set up at this Laboratory in
conjunction with suitable testing equipment and given a brief preliminary
test. As no information was given as to the rodmeter constant used by
the manufacturer in designing and calibrating the Master-Transmitter, and
the performance was unsatisfactory when the master unit was tested in con-
Junction with any available manometer scale, the manufacturer was request-
ed to send his engineer to the Laboratory.

2 Following the receipt of test report, reference (e), covering
supplementary tests on the rodmeter designed for this equipment, a confer-
ence was held between representatives of the manufacturer, the Bureau, and
the Laboratory. It was decided to make no attempt to recalibrate the
master instrument on the basis of the tow test data, as the rodmeter coef-
ficient was a variable beyond the range of the compensating cams of the
instrument. Instead, the master transmitter was calibrated by the manu-
facturer's engineer against the manometers in the test equipment, These
had scales giving equivalent speed in knots for a rodmeter coefficient
of 0,957, calculated for fresh water (spe gre ® 140). The water manometer
(with static head of approximately 2 feet) was used for speeds up to 8
knots, The mercury manometer (with static head of approximately 10 feet)
- was used for speeds between 9 to LO knots. The equipment was supplied
with power at rated voltage and frequency,

_s-
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METHOD OF TEST (Continued) .' | .

22, In making all accuracy tests, it was necessary to make a
corplete test accelerating and then a duplicate test decelerating, in
order to get consistent readings. The pointer on the master unit would
accelerate or decelerate in pulsating stages (usually from .2 to .6 of a
knot for each stage), maling it difficult to duplicate readings, Speed
and distance indications were recorded comcurrently. .

23, Following this; the equipment was tested for accuracy while
inclined 45 degrees in each direction. The accuracy was also checked
with the eguipment in the normal plane and with the supply varied # 7
volts and = 5 cycles. The supply to the synchronous motors was varied St e
in voltaze only as the effect of a frequency variation in the supply to -

a synchronous notor is well knowm.

2h. The instrument received credit for 160 hours of endurance,
which was the time required to conduct the accuracy tests. ;

25, After this endurance test, the equipment was subjected to the
specified shock test on a standard Havy type 250-ft. vound shock machine,
Each unit was shocked separately and was operating at the time. 4n accuracy
test was taken and it was found that the instrument was damaged to the ex-
tent that a 23 knot differential on the manometer was required to cause -
the Master-Transmitter to show any indication of speed., Therefore, no
further tests were conducted,

RESULTS OI' TESTS

26, The results of the tests, conducted as described under "leth-
od of Test} follow:

Requirements Test Values

Supply: Shall be designed to operate Supplied with power froa
from a 115 volt, &0 cycle power a 115 volt, 60 cycle con-
sougce, having operating tolerances trolled-frequency source,
of = 7 volts and ¥ S cycles. except for special tests,
Powver requirement of equipment: Watts-121 Amps. =~2.32

(Not specified), _ PoFe =0.45 For Steady Speed

P.F. - 0 .3!.]. For changirlg
speed,
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RESULTS OF TEST (Continued)

Requirements

Accuracy: -Errors in indicated speed
or recorded miles shall never exceed
the following:

6 percent at i knots

i percent 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

(")) Inclined L45° Forward
(¢) Inclined 45° Backward
(a) Tnclined 45° Rignt
(e) Inclined 43° Left

(£) With Supply 108 volts-
55 cycles

(g) With supply 122 volts—
65 cycles

(h) Accuracy following shock

Dielectric and insulation tests:

An alternating potential of 1500 volts,

60 cycles shall be applied between each
terminal and ground for 1 minute, Follow-
ing this, the insulation resistance at 500
volts shall be not less than 10 megohms,

s

#Knots

tory.
6.

#Knots
tory.
Te

#Knots

'borj'.
8.

#Knots
tory.
e

#Knots
tory.
10,

#Knots
tory.
11,

#Knots
tory.
12,

#Knots

Test Values

and miles unsatisface
See Table 1 and Plate

and miles unsatisfac-

See Plate 2 and Plate’

and miles unsatisfac-
See Table 3 and Plate

and miles unsatisfac-
See Table L} and Plate

and miles unsatisfac—
See Table 5 and Plate

and miles unsatisfac-
See Table 6 and Plate

and miles unsatisfac-
See Table 7 and Plate

unsatisfactory.

See Table 8,

Conplied.
CGreater than 100 negohms,

(500 volts, 60 cycles used for
dielectric test on 6 volt light-

ing circuit,



RESULTS OF TEST (Continued)

Requirements

Weight-Dimens:ions: Shall not
exceed the folllowing:
Master-Transm.tter-Height-90",
Width-18", Depth-12",

Speed and Disiance Repeater
Height-12", Width-12",
Depth-~8",

Speed R%eate:;
eigh » Width-12%,

Depth~8",

i s-tF
Nty i il

% AT e
L, o RIS s e

Test Values

Height-27", Width-17",
Depth-9%"

Weight-150% 1bs.

(Mot specified)

Height-11 3/L", Width~11 3/h",
*De_pth—ﬁ". Weight-383",
(Not specified)

Height-103", Width-10"
#Depth-83", Weight - zﬁ 3/l 1bs,
(Not specified)

#D:enotes non-compliance with the specification.
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CONCLUSTICNS

. 27, This Underwater Log System, manufactured and submitted by
the Consolicated Instruments Corporation, failed to comply with '
specificaticn, reference (b), and contract, reference (c),in the
following respects:

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

(2) Inclining the instruments gave no material '
changes in the degree of accuracy from that
at normal plané. See Tables 2, 3, L4, 5, and
Plates 7, 8, 9, and 10,

(3) Test with supply of 10} volts = 55 cycles -
produced no significant change in indicated
knots. See Table 6, Plate 11. Supply of 122
volts, 65 cycles produced a significant change
‘in its degree of accuracy. See Table 7, Plate
12, However, for either accelerating and de~
celerating speeds, at times the relays would
lock, causing the follow-up motor to swing the e
pointer up to 4O knots or back to zero, before
returning to approximately the speed indicated
on the test manometer. Sometimes the follow-
up motor would 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 15,45
Inots, for test manometer setting of LO knots,

See Table 8, There was no other cbserved dam-
age to the Master=Transmitter,

28, The following comments are the results of an examination
of the equirment to determine any defects and to ascertain what changes
would be desirable, )

MASTER TRAME- (1) The chassis has no handles to assist in its re-

MITTER noval and replacement or extending dowels to
rest it on when it is removed.

(2) There is no jack and plug assembly which would
allow removal of the chassis without disconnect-
ing wires.

-9-
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CONCLUSIONS (Continued)

(3) There are sections of the chassis which
are inaccessible for checking, lubricat-
ing, or adjusting. 2

(L) No method is provided to drain and prevent LR
flooding of the master-transmitter case, in
the event that the diaphragm chamber should
leak or the diaphragm seal fail,

(5) The hydraulic diaphragm chamber was not pro-
vided with vents when the equipment was re- ‘
ceived, Two, one for each side of the chamber, PR
were installed by the manufacturer's engineer,
but neither of these gnabled the seal part of
the chamber to be drained.

(6) Setting the master to a new rodmeter constant
required the incorporation of two new cans
(accelerating cam and decelerating cam), which
were cut on an empirical basis at the Labora-
tory. It is understocd that the use of two
cams is necessary, due to certain characteristics
of the Neoprene-fabric diaphragm,

(7) The master unit could bé greatly simplified
by rearrangement of the component parts. For e
example, a very large girder type merber is used
to link together two small gear racks and act-
nate two small limit switches,

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

SPEED AND DISTANCE REPEATER

(9) The chassis has no aligning dowels to assist
in its replacement in the case or extending
dowels to rest it on when it is removed.

(10)The chassis is difficult to remove, due to
Jjumpers between the dial lighting sockets.

(11)Much difficulty was experienced in replacing
the bolts which hold the chassis in the case.

(12)The dial lighting did not conform to paragraph
E<11b of specification, reference (c). In
addition, the dial lighting lamps are suppnlied
with 6.5 volts with 115 volts to primary of
the lighting transformer., For longer lanp
life, it has been the practice to keep the
voltage to 6 volts or less,

55 T
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COHCILUSIONS
SPEED REPEATER

GENERAL

(13)

(1h)
(15)

(16)

an

(18)
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The chassis has no dowels to assist

in its replacement in the case or ex-
tending dowels to rest it on when it is
removed., Difficulty was experienced
in replacing the bolts which hold the
chassis to the case,

None of the instruments has handles
extending from its chassis,

Sone indication of rust appears in the
Haster-Transmitter and the Speed and
Distance Repeater. :

There are 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 type 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 workmenship in many instances, Ex-
arples of this are the failure to provide
for proper alignment or engagement of such
parts as gears. The noisy operation of the
Haster-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 modified parts are not as rugged
as they could have been, had they been con-
templated in the original design,

= e
e




TABLE 1

ACCURACY TEST OF UNDERTATER 10G

CONDUCTED BEFORE ALL OTHER TESTS

Supply 115 volts, 60 cycles

e e il T T

DECLASSIFIED

(Accelerating) .
Manometer Master Transmitter Speed and Distance Repeater Speed Repeater Master Transmitter
Similated Indicated Percent Indicated Percent Indicated Percent Percent Error
Knots Knots Error Knots Error Knots Error in Counted Miles.
0 0 0 0
1 o -100,0 0 ~100,0 0 -100,0 &
2 0 -100,0 © -100,0 0 ~100,0 -
3 2.0 ~ R6,66 . 2.20 - 26,6 R.21 - 2643 -29,.63
4 3.59° - 10,25 ' 3.60 ~ 10,0 3.60 ~ 1040 = 8,55
5 4,55 - 9,0 4.59 - B.2 4,60 - 8,0 - 6.61
6 5,03 - 16,16 5,02 - 16,33 5,08 ~15,35 ~15,35
8 722 = 9,75 7.22 ~ 8,75 - TeR7 -~ 9,12 - 7,94
9 8,57 - 4,77 8.55 - 5.0 8,60 - 4,4 B TT
16 15,80 - 1,25 15.80 - 125 15.80 — 1425 - 0.5
20 20,02 + 0,10 20,03 + 0,15 20.13 + 0465 + 1,05
25 R4,77 - 0,92 24,77 - 0.92 24,79 ~ 0,84 i 0.5
30 29,70 - 1,0 29.69 - 1,03 . R8.63 ~ 1,28 - 0.88
35 35,00 0 35,00 0 35,01 T+ 0,02 - 0.22
40 39,50 ~ 125 39.45 = 1,37 . 39,43 - 1.42 P

DECLASSIFIED



TABLE 1 (Continued)

ACCURACY TEST OF UNDERWATER IOG

Supply 115 volts, 60 cycles

CONDUCTED BEFORE ALL OTHER TESTS

DECLASSIFIED

(Decelerating),

Manometer Master Transmitter Speed and Distance Rg?ter Speed  pepeater Master Transmitter
Simulated Indicated Percent Tndicated Percen Indicated Percent Percent Error
Knots Knots Error Knots Error Knots Error in Counted Miles,
0 0 0 0

1 0 -100.0 0 ~100,0 0 ~100,0

2 0,90 - 55.0 0,99 - 50,5 1,01 = 49,5 100,69
3 1,59 - 47.0 1,60 - 46,6 1.71 = 4340 = B0,75
4 1.88 ~ 55.0 1.90 - 52.5 2.0 = 50,0 ~101.5
5 .21 - 55.8 2.28 - 54,4 2.40 - 52,0 -115,6%
6 R90 - 51,66 2,99 - 50,1 3.0 -~ 50,0 ~101,83
8 5.70 - 28,75 5.72 . - R8.5 5,79 ~ R766 - 37,69
9 7.75 - 13.88 7.80 =~ 13,3 7,90 - 12,2 - 14,41
16 14.68 - 8.5 14,76 - 7.75 14,80 ~ Tub ~ 8,16
20 19.20 - 4.0 19 .20 - 4,0 19.28 = 3,6 - 3.5
25 24,12 - B.52 24:.20 -~ 362 Q4,20 - 3,2 - 311
30 29,12 - 2693 29420 =. 2,66 29,23 . - .56 = 2,97
35 34.22 ~ 2.25 34 .38 - 1,77 34,40 - 1,71 - 2.38
39 38,70 - 0,77 28,79 - 0,56 38,80 = 0,51 - 1,18
40 40,10 + 0.25 40,05 + 0,12 40,15 + 0,37 - 0.14

DECLASSIFIED




TA.BLE O . :'. e A % 2% e
o DECLASSIFIED
ACCURACY TE3T OF UNDERTATER LOG

CONDUCTED “ITH ALL EQUIPLINT INCLINED 45° FORARD
Supply-115 volts » 60 cycles

s O O e
Ommgmomwmmmpmwpo

. - (Accelerating)
Manometer lLiaster Transmitter Speed and Distance Repeater Speed Repeater Master Transmitter
Simulated Indicated Percent Indicated ~ Percent Indicated "Percent Percent Error =
Knots Knots Error Knots - Error Knots Error in Counted Miles,
0 o _ 0620 3
0o - =100,0 0 -100,0 0,20 =80.0
0 . —100.0 0 -wlO0.0 0.2‘0 ""90.0 ‘. i
2005 - 351.6 2,02 - 32,6 2.10 30,0 -54 .66
3,92 - 2.0 3,90 . = 2e5 3,97 = 0,75 L4 5.69
4,50 = 10,0 4,53 - 9.4 4,60 - 84,0 - -« 5,68
5040 = 10,0 5041 " 9,83 5047 = 8,83 - 6,86
7.80 — 2.,50 @ 17.82 - Re25 7,90 ~ 1,25 + 1,03
8.61 - 4,33 8.59 - 44,55 Be55 = 5,0 < 1,68
15-85 - 1,06 15.70 = 1,87 15.60 = 2.5 - + 0,22
5 20,02 + 0,10 19,99 = 0,05 19,90 = 0,50 + 1.38
24,80 - 0,80 24.80 - 0.80 24,80 - 680 ) "0
35,18 + 0,81 35,10 + 0,28 35,00 ¢ + 0,47
38.87 - 0,33 38.90 - 0,25 58,98 - 0,05 - 0,44
39,52 ~ 1,20 39.50 -

125 39.585 ¢ ~1.7 w14

B _' b



ACCURACY TEST OF UNDERWATER LOG

TABLE 2 (Continued)

CONDUCTED WITH ALL EQUIPMENT INCLINED 45° FORWARD

Manometer Master Transmitter

Supply=-115 volts, 60 cycles

(Decelerating)

Speed and Distance Repeater Speed Repeater

DECLASSIFIED

Master Transmitter

Simulated Indicated Percent Indicated Percent Indicated Percent Percent Ermr‘ ;
Knots Knots Error Knots Error Knots Error in Counted Miles
1 - 0,15 -115.0 = 018 -118,0 =0,15 -115.,0
2 0453 - 73,5 Q.60 - 70,0 0,78 - 61,0 -191 .4
3 1.99 - 33,66 2,02 ~ 32.6 Re20 ° =26 46 42,27
4 2,30 - 42,50 2,40 ~40,0 2.55 ~3642 =92.3
5 3,00 - 40,0 3.11 =37,8 3.21 -35.8 -61,11
6 3.20 = 46,606 3,30 =45,0 3,42 =13,0 80,55
8 P — 28,75 5475 -28,1 5,80 =275 =36,5
9 7.90 - 12,8 * 7.97 1104 8.0 =-11.1 -10,5
16 14.85 - T.18 14,85 - 7,18 14,92 = 6,75 - 6,19
20 19.25 = 3,75 19,20 - 4,0 18.22 =3480 - 2,858
25 24,20 - B.2 4,25 = 3.0 24.40 - 24 - R.61
30 29.01 - BB 29,00 - 3,33 29,01 - 8.3 - 3,08
a5 54-08 - 2.62 54-15 - 2*48 54.17 - 2.57 = 2.61
39 38,42 - 1,48 38,42 - 1.48 38.42 = 1,48 = 1,58
40 3995 - 0613 39,93 40,0 0 = 0,55

133-{,

LA
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g
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TABLE % ' DECLASSIFIED
ACCURACY TEST OF UNDERTATER LOG
COIIDUCTED WITH ALL CEQUIFGIT LICLTTED 45° BACITTARD

Supply-115 volts, S0 cycles

(Accelerating)

Manometer Ilastoer Transmitter Speed ond Distance Rencater _peed Repeater Master Transmitter
Simulated Indicated Percent Inaicated Paorcent Indicated Porcent Percent Lrror
Knots Inots Error Knots Error Knots Error in Counted Miles.
0 0 ' 0.07 0,17 :

1 0 =100,0 0,07 =93,0 0.17 =83.0

2 0 ~100,0 0,07 =965 017 =915

3 2.21 - 6,35 2,20 2646 _ 2.20 =26.6 «=31,33
4 3.60 - 10,0 3.60 =10.0 2.60 =10,0 = 9,72
5 4,45 = 1.0 4,42 =11.8 4,42 -1106 = 8,97
6 5.38 - 10,33 5,38 =10,3 5.38 ~10,3 =10.47
B 7.40 - 7050 7.40 - 7.5 ’ 7.40 - 7-5 <) 6.61
9 9,12 + 1,33 9,05 + 0,55 9,10 + 1,11 + 2.30
16 16,02 + 0.12 15,99 - Q.06 15,99 - 006 + 0,72
20 R0.23 + 1,15 R0.R0 + 1.0 20,20 + 1,0 + 1,88
25 25.01 + 0,04 25.00 0. 25,00 0 + 0,77
30 30,03 + 0,10 30.07 + 0,23 30,05 -+ 0,186 ‘. + 0,27
35 35.30 + 0,85 35,27 + 0,77 35,22 + 0,62 + 0,44
39 38.98 - 0,05 38.98 ~ 0,85 38.97 = 0,07 - 0od7
40

39.68 ~ 0,80 39.65 - 0,87 39,68 - 0,80 -~ 1,38

DECLASSIFIED



CONDUCTED *TIT4 ALL EQUIPNENT INCLINED 45° BACKWARD

TABLE 3 (Continued)

ACCURACY TEST OF UNDERVATER LOG

Supply-115 volts, 60 cycles

(Decelerating)

Manometer Master Transmitter Sneced and Distance Repeater Speed ter Master Transmitter
Simlated Indicated Percent Indicated Percent Indicated Percent Percent Error
Knots Knots Error Fnots Error Knots Error in Counted Miles

0 0,01 0,15 g 0,20

3 0,07 -93,0 0.l1l5 -85,0 0.20 =80,0 . _
2 0.75 -62.50 0,80 =60.0 0,81 =585 =164.16
3 R.22 =26.0 R.RB =240 2.40 =20,0 = -33,05
4 2.60 =35,0 R.62 ~34.5 ReTR =32.,0 - 54 .11
5 2.90 42,0 R.95 41,0 3.00 =40,0 —~ 73.61
6 3,62 =39,66 3,70 =383 3.80 =366 - 584l
8 " 6427 =R1.62 6439 =20,1 6 .42 =19,7 - 26.48
9 7,60 ~15.55 7.72 14,2 780 =13,3 -~ 17.02
16 14,78 -, 7&52 14.80 ol 7.& 14:.88 - 7.0 A 7.77 .
20 19.22 = 3,90 19,22 = 3,90 19.38 - 3,1 - 3.44
R5 23.82 - 4,72 23,85 - 4.6 23,90 - 4.4 = 4,38
30 29,35 - 2.16 29,40 - 2.0 29.42 -~ 1,93 = 211
35 34,20 - 2,28 34,32 - 1,94 34.39 - 1,74 = 2.66
59 38.70 - 0,76 38,79 = 0.53 38,80 - 0e51 =~ 1,85
40 40.05 + 0,12 40.05 + 0.12 4‘0.12 + 005 . e 0.38

NECLASSIF \EL



DECLASSIFIED
TABLE 4
ACCURACY TEST OF UNDERVATER LOG
CONDUCTED VITH ALL BQUIPMENT INCLINED 45° RICGHT
Supply 115 volts, 60 cycles

(Accelerating)
Manometer Master Transmitter Specd end Distance Repeater Speed Repeater Master Transmitter
Similated Indicated Percent Indicated Percent Indicated Percent Percent Error
Knots Knots Error Knots Error Inots Error in Counted Miles
0 0 0,02 0,18 “ %
1 0 ~100,0 0,02 ~98.0 0.18 -82,0
? 0 ~100.0 0.02 -99.0 Q.18 -91.0
3 2,19 ~ 27,0 2.10 -30,0 2,07 -31,0 -34,72
4 3088 T 5.0 5082 - 4.5-‘- 5.82 ] 4.5 - 0151
5 4.60 - 8.0 4-60 - 890 4068 - 6-4 "'" 6.08
6 5.55 -~ 10,83 5.39 -10,16 3440 ~10.0 -10,13
8 7.38 - 7,75 7.40 - 75 740 - 7.5 ~ 6680
9 8,80 — 2.22 8.7% - 2,33 8,78 - Ro44 - 1.08
16 16.08 + 0.50 16.01 + 0.% 16.m e 0.% + 1.16
20 20,0 0 19,98 - 0,10 19.98 - 0,10 + 0,72
25 24,80 - 0.80 24,80 - 0,80 84,79 - 0,84 - 0,02
25 34,90 ~ 0.8 34,98 - 0.05 38.00 0 —~ 0,16
40 39.45 - 1,37 39,40 = 1.50 39,40 = 1,50 - 1,80
DECLASSIFIED



TABLE 4 *(Continued) DECLASSIFIED
ACCURACY TEST OF UNDERVATER LOG '
CONDUCTED WITH ALL EQUIPMENT INCLINED 45° RIGHT
Supply 115 volts, 60 cycles

(Decelerating)
Manometer Master Transmitter Speed and Distance Repeater Speed Repeater- Master Transmitter
Simulated Indicated Percent Indicated Percent Indicated Per-~ Percent Error :
cent

Knots Knots . Error Fnots Error Knots Error in Counted Miles

0 0 0,05 ' 0,17

1 0 -100.0 0.05 =95,0 0.17 83,0 o

2 0,73 = 63,5 0.75 6265 - 0,79 =605 ~149.63

3 2.10 -~ 30.0 R.15 =29.0 Re20 =266 ~ 58,27

4 Re53 — 36,7 2,586 . =53565 260 ~3560 -~ 56,16

5 2.70 - 46.0 2.00 44,0 %092 ~41.6 - 81.55 -

6 5,62 - 39,66 3.73 =37.88 5.80 ~36,66 - 62.13

38 530 - 27.5 5.85 =R6.9 5,99 ~R5.1 - 55,72
16 14,30 - 10.6 14,38 =10.06 14.41 - 9,03 = 11.22
R0 13.80 - 6.0 18.80 ' - 6.0 18.87 - 5465 -~ 6.08
R5 24.20 - 3.2 24,27 - 2,92 R4,33 ~ R.48 - 2.5
"30 R9.35 - 2,16 29.41 - 1,96 29.47 . = 1,76 - 1.97
35 54,20 = 2.8 34,20 — ReR8 34,21 =~ R.26 - 2.69
59 " 38,43 - 1.46 38.47 - 1,38 38,50 -~ 1.R8 - 1.66

59,90

DECLASSIFIED

bl



ACCURACY TEST OF UNDERWATER IOG
CONDUCTED WITH ALL EQUIPMENT INCLINED 45° LEFT

Supply 115 volts, 60 cycles

TABLE §

e o B L= [t
DECLADSSIMIEL

(Accelerating)

Manometer Master Transmitter Speed and Distance Repeater Speed Repeater Master Transmitter
Simulated Indicated Percent Indicated Percent Indicated Per-— Percent Error

cent
Inots . Knots Error Knots Error Knots "Error in Counted Miles
0 ~0,08 0 . 0,01
1 ~0,08 ~10840 0 =100,0 0,01 -99,0
2 ~0,08 ~104.0 0 ~100,0° 0,01 09,5
3 2,39 - 20,35  2.40 - 20,0 2,40 20,0 ~20.52
4 4,13 + 3.25° 4,05 + 1,25 4,10 + 2,50 + 5,77
5 5.15 + 3.0 5,12 + 2440 ‘5,12 + 2,40 -+ 4,80
6 5,99 - 0,16  5.99 - 0,16 - 5.99 - 0,16 + 1,52
8 8,05 + 0,62  B.02 + 0,25 8,05 + 0,62 + 2,47
9 9,25 + 2,77  9.20 + 2,22 9,20 + 2,82 + 4.5
16 16,30 + 1,87 16.21 o 1,31  16.20 + 1,25 + 2.58
R0 20,21 + 1,05 20,20 + 1,0 20,19 + 0,95 + 2,11
RS 25.00 0 25,00 0 24,99 - 004 + 0.8
30 30,00 0 300 0 30,0 O, - 0
55 35420 + 0.57 35.20 + 0457 35,20 + 0,57 + 0425
59 38.95 - 0,12 38,93 ~ 0,17 38,90 - Q25 - 0.47
40 39459 - 1,02 39,59 - 1,02 39.59 - 1402 ~ 1,63

DECLASSIFIED



ACCURACY TEST OF UNDERWATER LOG

Supply 115 volts, 60 cycles

TABLE § (Continued)

CONDUCTED WITH ALL EQUIPMENT INCLINED 45° LEFT

DECLASSIFIED

(Decelerating)
Manometer  Master Transmitter S%ed and Distance Repeater Speed Repeater Master Transmitter
Simulated Indicated Percent Indica Percent Indicated Per- Percent Error
cent .

Knots Knots Error Knots Error Knots Error in Counted Miles

0 0 0 +0,10

1 0 ~100,0 O -100,0 +0,10 =90,0

2 1,05 - 47,5 1,13 - 43,5 1.20 -40,0 =715

3 2.18 - 27:3 2620 - 2646 2.20 =R6.6 =33.75

4 2.60 - 35,0 2.68 - 3340 2.80 ~30,0 -49,02

5 500 -" 40.0 3.10 e 53.0 5.20 —56.0 —62.22

6 4,00 - 38,3 4,05 - 32,5 4,20 =300 . -45,69

8 6.37 - 20,37 6.40 - R0,0 6.50 -18,75 ~R4.05

9 8.00 - 11,1 8.05 - 10,5 8,19 - 9,0 ~10,86
16 14,81 = T.43 14.90 - 6,87 15.00 - 6425 - 6,94
20 19.22 - 3.90 19.22 - 3,9 19.30 - 345 - 3,05
25 24,1V - 3,60 24,20 - 3,20 24,20 - 5,20 - R.94
30 29.19 -~ 2.70 29.27 - 2,43 29,59 - Re08 ~ 2,63
35 34.19 - Ro31l 34,25 - 2.14 34,39 - 1,74 ~ 2.8
39 38.55 - 1,15 38.60 - 1.02 38,60 - 1,02 - 1,61
. 40 40,0 0 40,0 0] 40.0 0 ‘- 052



TABLE 6 DECLASSIFIED
ACCURACY TEST OF UNDERVATER 1OG

CONDUCTED WITH SUPPLY OF 108 VOLTS, 55 CYCLES .

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

(Accelerating)
Manometer Master Transmitter Speed and Distance Repeater Sneed Repeater Master Transmitter
Simulated Indicated ©Percent . Indicated Percent Indicated Per- Percent Error
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 '

2-50 - 23.5 2.55 - 22.5 2.25 L 25.6 —24.83
3,62 - 9.5 3.65 ) - 3075 5.60 - 10.0 -— 7.56
4,65 - 7.0 4,70 - 6.0 4,62 - Teb - 4,44
5455 - 7,50 5.59 ~ B483 5.50 - B.33 - 6,05
7.45 . - 6.87 7.5 - G0 745 - 687 - 4.86
3.80 - R.22 8,81 - R.l 8630 - 2.2 - 0,88
15,80 - 1,25 15,80 - 1,25 15,80 -~ 1,25 - 0,5
20.0 0 20,0 0 20.0 0 + 0,97
25.08 + 0,32 25.05 + 0,20 25,00 0 ¥ 1.0
29.80 - 0,66 28,80 ~ 0,66 29,70 - 1,0 - 0,41
35.20 + 0,57 35.20 + 0.87 35,19 + 0,54 ) + 0,25
35690 - 0,25 38,90 - 0,25 38,79 ~ 0,53 ~ 0455
39,59 - 1.02 39,60 - - 1,25 = 1,5

1.0 59,50

DECLASSIFIED ST oy
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TABLE 7 _ DECLASSIFIED
ACCURACY TEST CF UNTERWATER LOG

CONDUCTED WIT! SUPPLY OF 122 VOLTS, 65 CYCLES

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

(Accelerating)
Manometer Master Transmitter _Speed and Distance Repeater Speed Repeater Master Transmitter
Simulated Indicated Percent  Indicated Percent Indicated Per-  Percent Error

' i -cent

nots Knots Error Knots Error Enots . Brror in Counted Miles
0 0 0 0
1 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 =100.0
4 0.25 - 93,75 0,530 - 92,50 0.20 = 95,0
5 4.85 - 3.0 4,90 - R0 4,80 - - 4,0 +1.19
6 5.79 - 5;5 5:80 o 5055 5078 i 3-66 -0002
I 8 7.68 — 4-0 7073 = 2-75 7.70 = 5.?5 -'0.83
9 8.79 - R.33 8,80 - R.R2 8.68 - 3.55 0,38
16 15.90 . - 0,62 15.80 - 0.62 © 15,80 -=  1eR5 40455
20 19.90 - 0,50 19.85 - 0,75 19.80 - 1.0 e © +0,.63
25 24,90 - 0.40 24.85 - 0.80 ?4,.80 ~ 0680 +0.47
30 29,80 - 0,66 29,80 - 0,66 29,75 = 0683 -0.38
35 34,77 - 0.65 34,80 = 0.57 34,70 = 0,85 ~0.69
39 38,60 - 1,02 38.60 - 1,02 38.42 = 1.48 -1.22
40 39,32 = 1,70 39.30 - 1,76 39.R0 - R0 =1,88

i O L PN =] =t [ el
DECLASS I



TABLE 7 (Continued)
ACCURACY TEST OF UNDERWATER LOG
CONDUCTED WITH SUPPLY OF 122 VOLTS, 65 CYCLES

(Supply to synchronous motors—
122 volts, 60 cycles)

(Decelerating)
Manometer Master Transmitter Speed snd Distance Repeater Speed Repester. Master Transmitter
Simulated Indicated Percent Indicated Percent Indicated Per- Percent Error
: cent

Knots Knots Error Knots Error Inots Error in Counted Miles

0 0 0 | 0

L 0 ~=100.0 0 -100.0 ) -100,0

R 0 -100.0 0 -100.0 0 ~100,0

3 025 = 91.6 0,30 - 90.0 025 - 91,6 -553,3

4 0.53 - 385.5 0.60 . ~ 85,0 0.55 - 86,25 L AT D

5 085 = 83.0 0.90 = 82,0 0.80 = 84,0 -382,.5

6 1.0 - 83.3 1.0 - 83.3 1,0 - 03.3 ~414.3

8 2.10 - 73,75 2.18 - 72,75 2,08 - 74,0 -250.4

9 5.70 w - 5808 3.80 - 57.? 5.60 - 57.7 —150.5
16 12.25 - 23,43 12,40 - BRe50 12,39 - 82,56 ' - 27,01
20 16,72 - 16,40 18.72 - 16.40 16,65 - 16.75 - 18.22
25 22,00 - 12.0 22.00 - 12,0 22,00 -'12500 - 12.47
30 27.00 - 10,0 27.01 - 9.96 27,00 -~ 1040 - 10,47
55 51-80 = 9.14 31.95 - 8.71 31-90 - 8.85 - 9.86
39 35030 = 9,48 35,40 ~ 023 35,35 ~ 9,36 - 10,58
40 39,52 - 1.20 39.60 - - 1.0 ' - 188

1.0 39,60



Manometer Master Transmitter

TABLE 8 JECLASSIFIED
ACCURACY TEST OF UNDERWATER LOG
FOLLOWING SHOCK
(Supply -~ 115 Volts, 60 Cycles)

Speed ond Distance Repeater Speed Repeater

Simulated Indicated Percent  Indicated Percent Indicated Per-

: cent
mots ¥nots Error Inots Error Knots Error
204 =02 =0.05 . ~0,10
25A 1,70 =93.20 1.80 -92,80 1.80 =92.80
30A 6.50 ~78,83 6,60 =78.0 6,55 ~78,16
35A 11.45 ~67,28 11.60 ~66.85 11.60 86,85
30A 14.90 ~61,79 15.0 —-61.54 15.0 =61,54
40A 15.45 =561,37 15,55 ~61.12 15.60 =61,0
25D =0.2 0 = 0
30D 3.20 ~89,33 3,40 =88 ,66 3945 =3B,5
35D 7.85 =77.57 8,05 ~77.0 Bel0 _ =76.85
39D 11,65 =70,12 11,90 -69,48 11.90 -69,.48
40D 12.75 -68,12 12.90 =67,75 12.85 =87,87

Note: A-Accelerating
D-Decelerating

P il Y
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