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AUTHORIZATION. 

. l . Thia test was authorized by reference (a) and other E.dditional 
references pertinent to this problem are listed as references (b) and 
(c). 

Ref erence: (o.) Bu&ig. ltr. 562-.2/15(1-5-Ds) of 7 Jen. 1917. 
(bj Specifications SGS(65)-l0b of 15 June 19)6 -

Propeller Shaft Revolution Indicators snd 
Counters. 

(c) Contractor's Drawing No. SK 742, .l>.lt. #0, 
covering R.P.M. indicator. 

OBJECT OF TEtiT • 

.2. 'lhe object of this test was to determine how closely the subject 
shaft revolution indic&tor system complied with the specifications, 
ref'erence (b), 8Dd its suiwbllity for Naval use. 

ABSTRACT OF TF.ST. 

J. The subni tted system, ebown by Plates l to s, inclusive, was 
set up at this Labor&tory und carefully observed while under test for 
conformmce with the specificat ions, reference (b), in so far es they 
were applicable. The order in which the tests were conducted is out­
lined therein under paragraph F-2. 
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RECOMMENDATIOMb. 

(aJ In view of the syetem having complied wi t.h the major requiremen, s 
of the specifications, it is recommended that it be approved f or Naval 
use, subject to the correction of the deficiencies noted under "Con­
clusions," contained herein. 
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DF.SCRIPTlON Of AIATER.H.L UNDER TEST. 

4- Thi s propeller shs.f~ r evolution indicator equipment was man -
factured and sutanitted for test by the Pitometer Log Corporation, Ne~ 
Yor~, N.Y., and int ended for, use on destroyers ~d submarines. It i s 
designed to give "ins tuntaneous" indication of r . p.m., to count total 
revol uti ons, and to indicate direction of rotation of the propeller 
shaft. 

5. The system submitted i s for a single shaft instsllation, and 
consi st s ·of the following units : 

l Propeller shaft transmitter. 
l R.P.M. indicator with dial l i ghting. 
2 R.P.M. indicators without dial lighting. 

Shaft Trnnsmitter. 

6. The shaft transmitter is shown by Plates 1 and 2. It is 
l ocat ed in a watertight BE mets.J. case having M ext ending sh~ft which 
i s driven from the propeller shaft through suitable gears. The trans­
mitter shaf t rotates at exactly three times the epeed of the propeller 
shaft. Inside the t ransmitter case, this speed is reduced to 1/10 
propeller shaft speed by means of worm gears. 'Ibis rot~tion is then 
transmitted through a tmi-dir ectional· gear mechanism which drives a 
work shaft. The uni-directional gear mechanism causes the work shaft 
to rotate only in one direction7 irrespective of the di rection of 
r otation of the propeller sh~ft. lt is also a function of the uni­
directional gear device to operate con~cts for controlling direction 
of rotation w.rgets located in the r.p.m. indicators. 'lhe work shaft 
driyes a sell-synchronous, type A generator (at 1/10 the propeller 
shaft speed) and also drives a Veeder counter which counts shaft 
revolutions . 

R.P.M. lndicator. 

7 . 'lbe r.p.m. indicator units are identical except that one 
embodies dial illumination. 'lhe latter is shom on manufi..cturer's 
drawing, reference (c), and by Plates 4 to 8, inclusive. The indicatbr 
is mounted in a watertight c~st aluminum alloy case and consists 
principally of the following, parts: 

1 Type M self-synchronous motor. 
l · Synchronous motor (Holtzer Cabot capacitor type). 
1 Veeder mechanictl.six place counter. 
1 Positioning ;roller end disc assembly. ·_ 
1 Pointer and ~hnft" assembly. 
1 Dial graduated from Oto 400 r.p.m. in steps of l r,p ~m. 

Opere.tion of the R.P.M.: Indicator. 

8. The self-synchronous type M motor, piece 19, ia driven at 
exactly 3/10 of propeller shaft ~.p.m. Located on its shnft is gear, 
piece 24, which meshes with gear, piece 25, ratio l · to 2. Gear 25 has 
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sprocket, piece 42, motmted on it which in turn drives counter, piece I 
45, through sprocket, piece 43, and chain, piece 44. 'lhe ratio between 
sprockets, pieces 42 and 43, is 2 to 3. 'lbe shaft of counter, piece ~5, 
thus turns at l/10 of propeller shaft speed and the counter counts toW 
propeller shaft revolutions. 

9. Gear, piece 25, is fixed to lead screw, piece 26, and drives 
this at 3/20 of the propeller shaft speed. lt therefore rotates at 6() 
r.p.m. when the propeller shaft is rotating a t 400 r . p .m. Threaded on to 
the lead s crew, piece 26, is a £riction r oller, piece 32, whose outsiQe 
diameter i s 2~50. 'Ibis roller is driven by friction disc, piece 22, 
mounted on the she.ft of the synchronous motor, piece 21. This shaft 
ro~tes a t exactly 60 r.p.m. It is held in contact with roller, piec~ 
32, by a spring incorporated in motor, pi ece 21. Tbe roller, piece 32, 
adjusts itself on the thread lead screw, piece 26. At 400 r.p.m. of 
the propell er sh&ft this position will be exactly 1?25 from the centef 
of disc, pi ece 22. 

10. The roller, piece 32, is mounted in c~rriage, piece 37, which 
moves with the r oller, &.ck, piece 39, is mounted in this carriage 
and meshes with gear, piece 69. 'lbese are so disposed that pointer 
shaft makes one complete revolution for 1~ 25 motion of r ack, piece 39. 

11. The dial is finished in dull black with engraved white mark­
ings and i s d~vided into 400 parts, e~ch of which therefore correspon~s 
to l r.p.m. of the propeller shaft. Disc, piece 22; is luge enough 
so that roller can move to a position equivalent t o 450 r.p.m. of the 
propeller shaft. 

12. 'lhe limit switch, piece 50, is so disposed that, when the L 
roller reaches the center of the disc, it operates the switch, which 
turn deener gizes motor," piece 21. 

13. The backing signal, piece 52, is a magnet ic drop which is 
energized when the propeller shaft is rotating in reverse and deenergized 
when rotati ng &head. 

11,. The indicator is mounted to shock ring, piece 14, with four 
shock .absor bing bushings, piece 15, and mounting s crews, piece 16. 

15. The indict.tor units are interchangeable. This is made con­
venient by the use of an 8 pole plug and jack assembly, piece 23. 

16. Two lifting handles, piece 49, and three removtl support studs, 
piece 48, are provided on each of the indicators. 

17. flexible leed wires connect the indicator unit (through Jack 
and plug assembly) to the line tenninul block located in the bottom of 
the case. 

18. Two internal. bosses, both drilled and tapped for 1~25 l.P.S. 
Navy type terminal tubes, and four mounting lugs are provided on each 
of the indicator casef. 
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19. The Cory ringlight assembly, piece 56, and two lamps, piece 57, 
are employed in one of the indicators for lighting the dial. Transformer, 
piece 67, suppli es the correct voltage for the T5i5.3 _dial lamps. Dimming 
of the lamps is obtained by rheostat, piece 60, &nd rheostat shaft, 
piece 62. : · 

20. The casee ar~ painted witb z1nc-cbrom~t,e followed witb ulumi­
num, finished in gray on the outside, and white on the inside. 'l'be ease 
covers are secured with six 5/16" bronze screws. Steel liners are pro­
vided in the clearance holes end tapped steel inserts thread ioto the 
caee. 

METijQP QI TE§T1 

21. 'l'be system was first subjected to the 500 hour endurance test, 
the firet part of which consisted of operating it at a propeller shaft 
speed of 400 r.p.m. for a period of 50 hours. At the end of this period 
the test was interrupted end the shock test, accuracy tests, and vibra­
tion tests, required under paragraph F-2c, of reference (b) were con­
ducted. During the remaining 450-hour test the shaft speed was varied 
through a range of 100 to 400 r.p.m. at the ra.te of approximately 40 
r . p.m. The _system was operated periodicaJ.ly at 400 r.p.m. to permit 
checking r.p.m. against the speed of the driving member. 

22. '!he remaining tests were made in the order specified for 
type approvt:il teats., under reference lb). 

23. The test was concluded with a general inspection of the equip­
ment to deternd,ne the quality of workm&nship and material ~ed in its 
construction. 

RF.SULTS OF TEST. 

24. Following a.re the results of the tests: 

Reguirements 

Voltage of system: 115 
Current: Alternating 
Frequency: 60 cycles 
Endurance: Par. F-2c(l) 

Shock tests: .f'ar. F-2c(2)b and 
F-2c(2)c. 
Accuracy tests: ~ar. F-2c(J). 
Vibration tests: Par. F-2c(4). 

- Voltage and frequency compens&­
tion: Par. F-2c(5)b. 

Inclination tes t s : Par. E-1.2£'. 
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Test Values 

115 volts. 
Alternating. 
60 Cycles. 
*See remc.rks under 

"Conclusions," par. 25. 
*See remarks under 

"Conclusions, 11 pnr. 25. 
Batisfectory; see Table 1. 
*See remarks under 

11Conclusiona," par. 25. 
Satisfactory ope.rations 
under the specified 
conditions. Test not 
conducted on synchronous 
disc motors - not applicable. 
Satisfectory oper ~tion under 
the speciried conditions. 



Requir ements 

Dielectric tests: Pu. F-2c(5)£. 

Insulation t ests: Par. F-2C(5)g. 

Wntertight tests: Par. 5-2c(5)1. 

Weight tlnd dimensions: Par. E-10. 

Instrument 

Transmitter 
Indicator (dial. 

lighting) 
Indicator 

Weight 
Lbs. Ozs. 

44 
36 

.3.3 

12 
4 

1.3 

Test Values 

Satisfactory, no breakdowns 
occurring. 
Satisf&ctory, 200 megohms by 
500 volt megger. 
SathftLctory, no leaka 
occurring. 
Complied with. 

Dimensions 
Height Width Depth 

15VO 181'0 6~0 
111125 lOt'O 9t'625 

llt'.25 lOt'O 9t'625 

*Denotes failure to comply with the specifications • 
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CONCLUSIONS. 

25. During the required 500 hour endurance test, t r ouble devel oped 
i n the sh~f t transmitter a t the 450th hour, due to failure of the bronze 
work sh&i't gear. 'lhis geci.r, which i s driven by the worm, wae bcdly worn 
due to improper motmting or m&r1ufacture. 'lbe defective gear was re­
placed by the monufacturer and the t est was s uccessfully c01apleted . 

26. Under test for shock integrity, one section or the r ing typ, 
lighting broke at the 17th blow, the breEJc occurr .lng a t the right . 
angle bend. Trouble also developed in the two remaining i ndicators, 
producing erratic readings. An examination disclosed the jamming of 
the type 14 motor ge&rs in one indicator and bE-dly bu.med motor brush 
springs in the other. 'lbe jamming of the motor gears was due' to faul ty 
workmanship, shims being used to center the motor ond thus allow for 
an oversize hole in the main mounting plate, piece 18. 'lhe brush 
t r ouble was due to the whipping of the brush springs which shorted 
a t the time of impact. lhese de.f'ects were corrected by the manufac­
t urer and each indicator then withstood the required 2o ·ahocks of 250-
f oot pounds e~cb. 

27. The results of the acc~aoy tests were satisfactory and are 
given in Table 1. 

28. lhder the syecified vibration tests, all thr ee indicators 
complied with the exception of one, which occasionall y exceeded 400 
r.p.m., the speed at which the system was operated. This trouble was 
corrected by the monufaoturer by increasing the spring tension in the 
disc assembly, thereby preventing the disc from momentarily losing 
contact with the roller. 

29. No nWlleplctes b~ve been provided on c:.ny of the units as 
required under paragraph D-17b. 

JO. The efficiency of the Cory ring type light ing could not be 
determined due to a fracture occurring during the shock test. liowever, 
previous indicE.tors incorporr.ting such lighting, have complied with 
the specifications in regard to shock, but failed to meet the require­
ments relutive to the distance from which the dial could be read in a 
totally dark room. 

31. The subject system, in the matter of material nnd general 
requirements, complies with the specifications. 

32. t.s no frequency control unit accompanied the system, it was 
necessary to energize the synchronous motore in the indicators from a 
local reguleted 60-cycle suppl y in order to detemine the accuracy of 
the system. 

33. The current consumed by the three synchronous motor s 
{Holtzer Cabot, piece 21) was 0.25 amperes, ~t 115 volts, 60 cycles. 
Tbe remainder of the system required 4.5 amperes. 
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TABLE l 

Results of Accuracy Tests 
as per Ps.ragraph F-2c(3) . 

Indicator #2 
lndica tor 1/1 (Ring Lighting) Indicator #3 

Shaft R.P.M. R.P:M• R.P.M. 
R.P:M• Indication Error Indication ~ Indication Error 

60 59.5 .5 59.0 1.0 59.5 .5 

100 99.5 .5 99. 0 1.0 99.5 .5 

150 149.5 .5 149.0 1.0 149.5 .5 

200 199,.5 .5 199.0 1.0 199.5 .5 

250 249.5 .5 249.0 1.0 249.5 .5 

JOO 299.5 .5 299.0 1.0 299.5 .5 

400 .399. 5 .5 399.0 1.0 399.5 .5 

Par . 
E-llb. 

350 349.5 .5 349.0 1.0 349.5 .5 

Par. 
E-12b. 

450 449.5 .5 449.0 1.0 449.5 . 5 

Note: The above readings are approximate as a di&l having 400 
divisions CElll not be rekd with great &ccuracy. 
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