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AOfflORIZATIOJi 

1. This test was authorized by reference (a) and another refer­
ence pertinent to this problem i s l isted as r eference (b). 

Ref erence: (a) .BuEng let.NOs- 50562(1-11-Ds) of 27 Jan.1937. 
(b) Specifications SGS(65)-151 - Electri c Log 

Fiquipnent - 15 June 1936. 

OBJ!OOT OF TEST 

2. 'lhe obJect of this test was to determine how closely the master 
speed r epeater indicator complied with the specifications, reference (b), 
E.Dd its suitability for Naval use. 

ABSTRACT OF TEST 

,3. 'lhe subject indicator, shown by Plates 1 to 4 inclusive, was 
set up at this Laboratory end checked £or conformance with the specifi­
cations, reference (b), in so far as applicable. The test was concluded 
with an inspection of the indicator to ascertain whether it COlllplied with 
the specifications in the matter of materials, design, and workmanship. 
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Conclusions 

(a) This master speed repeater indicator, mantifactured by Pitometer 
Log Corporation, compl ied with the tests outlined i.mder par~grapbs 14 to 
18 inclusive. 

(b) I t is of good workmanship and rugged design &nd incorporates 
approved materials. Its perf ormance was satisfactory under the shock and 
v,ibr&tion tests. 
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Recommendations 

(a) In view of the subject indicator having complied with the 
specifications, in so far as applicable to the port ion of the log equip­
ment sul:mitted, its approval for Naval use is recommended. 

(b) It is further recommended that the studs for supporting the 
unit when removed from the case, be made of he~vier material in v'iew of 
two having broken off during the shock test. In addition, the lugs clamp­
ing the tr6Dsmitter motor should be enlarged to permit as great a clamping 
area as those clamping the type "K" motor . 
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DESCRIPTION OF MAIERIAL UNDER TEST 
" 

4. The unit sulmitted ie known a.s a master speed repeater indicator, 
its purpose being to indicate and transmit ship's speed to repeaters. 

5. 'lbe indicator dial is of braes, 8 inches in diameter, grs.duated 
in knots from Oto 35, and in tenths of knots from .3 to .35. The .figures 
are white engraved markings on a dull black background. 

6. The indicator embodies the following parts: 

1 - Type "M" motor 
1 - Type "B" motor 
l - Barl:er-Colman 115 volt, a. c., 6o cycle reversible type 

shaded pole inducUon motor. 
1 - Follow-up contact device 
1 - .35 knot cam 
1 - S1Dgle white pointer 
1 - TranSllitter positioning rack 
1 - Burgess normally closed micro-switch 
2 - 0.5 mfd condensers 
1 - 100 ohm fixed resistor 
2 - Terminal blocks 
l - Multi-pronged connection block. 

7. All parts o~ the indicator are mounted on a 3/16 inch brass plate 
secured to the inside of the case with nine 1/4 inch - 20 brass flllister 
head screws which thread into steel inserts. Two steel dowel pins, located 
in the case, align the unit with the multi-pronged connection blo.ck. The 
unit is removed from t.he case by means of two handles secured to the mount­
ing plate. Four studs, threaded into the tmder side of the moun:ting plate, 
support the tmit when removed from the case and placed on a •flat eurfaceo 

8. 'lhe functioning o:f the indicator is as follows. When e. change 
occurs in the speed of the ship, the action of the manometer tmit causes 
a change in the position of the type "A" motor contained therein. 'Ibis 
change of position is duplicated by the type "M" motor in the master speed 
repeater indicatoro l'he motor carries a h-eart-shaped cam which closes a 
circuit in the f'ollow-up contact device, causing the follow-up motor to 
operate and position a shaft, thus duplicating the position of the type 
"M11 motor. 'ibis she.ft carri.ea a plate cam, provided with a roller type 
follower, positioning a carriage having a gear rack meshing with a gear on 
a type "B" motor. The pointer for this instrument is secured to the type 
"B" motor shaft, and the motor pos.itions the repeaters in the circuit. 
Attached to this sha.f~ is a coil spring for holding the follower against 
the cam which has been designed to correct the scale of the manometer and 
provide a linear scale of graduations from J to .35 knots for the subject 
instrument and repeaters. At a speed above 35 knots, t.he follow-up motor 
is deenergized by means of a Burgess switch operated by an adjustable screw 
attached to the follower carrkgee 
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9o A schematic wiring diagram of the indicator is located on the 
inside of the case covero 

lOo The aluminum case is of watertight construction, having four 
mounting lugs and two internal bosses, bored end tapped for 1-1/4 inch 
IPS stanclerd terminal tubeso 'l'be cover is secured to the case with ten 
5/16 inch - 18 hex head brass bolts which thread into s teel inserts. A 
3/16 inch square rubber gasket, parUy recessed in the cover, is provided 
to insure watertightness. 

ll. 1be indicator dial is observed through a glass window of water­
tight construction located in the case cover. No illumination is provided. 

12. The total weight of the indicator is 6lo0 lbs. and it is 151'5 
in height, 13?0 wide, and 11?0 deep. 

13. The case is finished in white on the inside and dark gray on 
the outside. 

METHOD OF TEST 

14. 'Ihe indicator was first tested for accuracy in steps of 1 knot 
from O to 35 knots by positioning a type "A" motor equipped with a mano-
11eter unit scale. During this test, the indicator and transmitting motor 
were energized at a potential of 115 volts, a.c., 60 cycles. 

_ 15. Following the accuracy test, the indicator was placed on a Bu-
reau of .Engineering shock stand and tested under the oonditions epecif~ed 
under paro F-21(l)o 

l6o Upon completion of the shock test, the indicator was again 
checked for accuracy by repeating the test outJ.ined under parol4, followed 
by- variations in the power suppl7 as f~llows: 

(a) 10 % under vol tE.ge at 65 cycles 
(b) 10 % over voltage at 55 cycleso 

l7o The indicator was next subjected to tbe vibration test specified 
under paro F-21(2)0 

180 'l'he test was concluded with the usual insulation r esistance, 
dielectric strength, and watertight integrity teats, f ollowed by-a ·general 
inspectJon to determine conformance with the specificat ions in the matter 
of materials, deuign, and workma.nshipo 

RESULTS OF TE.ST 

19. The subject indicator, under test for accuracy, was within the 
limitations of the specifications. Table 1 gives the results of this testo 

20. 'lbe accuracy of the indicator was unaffected by variations in 
the power supply of 10% under voltage at 65 c,cles and 10% over voltage 
at 55 aycleso 



'1'he performance ot the indicator during the required shock test, 
for a slightly moniente.ry deviation or the pointer at the time of 
, was satisfactoey. However, it was noted that two of the studs, 

... into the under side of the motmting plate, for supporting the unit 
_.. removed from the case, had broken off. 

22. '!he accuracy of the indicator was unchanged following the shock 
test • 

.2J. '1'he performance of the indicator during the required vibration 
test was exceptionally good, there being no change in its accµracy. An 
inspection of the indicator at tbe al.ose of this test disclosed no damage 
to &Dy ot the parts. During this test the position of the manometer trans­
mitter motor was occe.s1onall7 changed, at which th.e it was noted that there 
was &n interruption in the torque (which normall7 resists large movements of 
the transmitter motor) for eveey J foot-pound blow applied by the machine. 
'!his indicated that one or aore of the motor brushes were being lifted from 
their respective rings at the time of impact. However, under normnl opera­
tion, the lifting of an,- one~ the rotor brushes would not result in,&n7 
appreciable daage as the displace11ent between the motors is but Utt.le and 
the circulating currents are nearl)r ate. m~un. 

24. Die insulation resistance of the indic&tor, as indicated b,- a 
500 volt megger, was 100 m9iohms. '!he minim1.111 allowable resistance is 
10 megohms. 

25. No breakdowns occurred under a dielectric test of 1500 volts, 
a . c., 60 cycles, applied between each terminal and ground for a period of 
one minute. · 

26. No leaks occurred llben the iQdicator was imlllersed in ,rater to a 
depth of J feet tor a period of one hour. 

2.7 • .An inspect ion of the indicator at the close of the test disclosed 
the meteriEJ.s to be in accordance with the specific&.tions. 
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CONCLU.S.i..ONS 

2S. This m~ster speed repeater indicator, manufactured by Pitometer 
Log Corpor~tion, complied with'the Tests outlined under par&graphs 14 to 
18 inclusive. 

29. It is of good ,vorkmlillship and rugged design end incorporc.tes 
~pproved materio.ls. Its performance was satisf&ctory under the shock and 
vibration tests. 
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Table l 

INDICATIONS OF KASI~ SPEED REP~l:ER INDICATOR 
Transmi tter Transmitter Transmitter Transmitter Transmitter 
position in up sc:ele do1111 scale position in up scale 

knots , moy m2:ts kno3c! 
0 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

motg 8Jl'2[ @]Yr sa:rgr 

.5 +.5 1.0 +1.0 18 17.95 -.05 
19 18.95 ~.05 
20 19.95 -.05 

J.l +.l 3.2 + .2 21 20.95 -.05 
4.1 +.l 4.2 + .2 22 21.95 -.05 
5.1 +.l 5.2 + .2 23 22.95 -.05 
6.10 +.l 6.2 + .2 24 23.95 -.05 
7.1 +.l 7.2 + .2 25 25.00 
8.05 +.05 8.1 + .1 26 26.00 
9.0 9.05 + .05 27 27.00 

10.0 10.05 + .()5 28 28.0 
ll.O 11.05 + .05 29 29.0 
12.0 12.0 .'.30 30.05 +.05 
13.0 13.0 31 .31.05 +.05 
14.0 14.0 32 32.0 
14.90 -.l 14.95 - .. 05 .3.3 33.0 
15.9.5 -.05 15.95 - .05 34 .34.0 
16.95 -.os 16.95 - .05 35 35.0 

Note: The time required for the follow-up motor to move the pointer 
tram Oto .35 knots was 93 seconds, or·which 33 seconds were 
required to reach half scale. 

Trananitter· 
down scale 

goy erroi: 

17.95 -.05 
18.95 -.05 

· 19.95 -.05 
21.00 
22.00 
23.00 
24.00 
25.0 
26.05 +.05 
27.05 +. 05 
28.05 +.05 
29.05 +.05 
.30.05 +.05 
31.05 +.05 
32.os +.05 
33.0 
34.0 
35.0 
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