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AUZHORIZ,.TLON

% This test wus cuthorized by reference (z) and other refsreaces
pertinent to thi:z problem ure iisted as (b) wnd {c,.

Reference: (a; Buzng.ltr. $65-5/L5{<-10-Ds; of 13 February 1937.
(bj vpecifications 535(6%5)-10b - Propeller shaft
Revolution indiecator and Countsrs, of 15 June 1936.
{z) Meoufucturer's Drwg. of H.P.id. indiestor R-4 -
File No. 2146.

24 The object of this test wes to determine how closely the
subject shoft revolutlos indicator equipment complied wita the specifications,
reference (b;, and its suitabillity for the savil service.

Fe The subject shaft equipment, shown by Plutes 1 to 7 inclusive,
was set up at this Luboratory und carefully checled for conformunce with the
specificutions, refereace (bj, in so far te they were applicsble. &ll tests
were conducted in the order required for iype spproval tests, paragraph F-2.



(a) _
sutmitted by the Klectric Tachometer Corporstion, Philadelphis, Pe.
with the specifications except as noted here hd::m 1

(1)

—
L)
e

(3

(4)

\e)

{73

3}

This instaatanecus type propeller shaft systes, d and

Under the shock test, trouble was ienced with the
mmmmmuﬁmwm Ehtnbothm. The

rotated in its clamping ring and the pointer loosened on
the shaft. After repairs, the test wus continued and
for momentary changes in indication following each impact,
the indicator performed normally.

Under test for vibrution integrity, the capacitor for the
synchronous motor falled. 4fter replacement of the capscitor
the indicator withstood the entire test. However, at the
close of this test, the studs holding the type A motor
clamping ring end the comnectlon block securing screws were
leosened.

Under the dielectiric tesit, the type ¥ motor in the r.p.m.
indicator failed, the breakdomm occurring in the rotor. The
insulation resistance following this test was zero.

Under test for watertighitness, approximately 20 cc of water
leaked in around one of the screws securing the alignment
spline.

The disl and pointer of the indicator are of a temporary

nature but represent the type shown on manufacturer's drawing,
reference (¢}. The graduations are in steps of 2 r.p.m. and
are cut through the black, into the translucent white lamination.
The dial is illuminated by two TS-53 lamps mounted behind it.
dhen viewed in & totally dark room it was found that the
illumination of the gradustions and numerals wus uneven, while
the pointer was barely visible. +he counter was illuminated,
but consideraile direct light escaped and it was possible to see
coe of the lamps when viewed from an angle of approximately

70 degrees.

Under test for asccuracy at & shaft speed of 450 r.p.m., it was
noted that the maximum speed which could be indicated by the
r.p.m. indicator was 440 r.p.m. This limit is established by
stop pin, plece 22.

ihe transmitter weight exceeds that allowed by 3 poumds, six
ounces.

No nemeplutes were provided on either of the lnstruments
submitted.
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RECOMMENDATLON

{a) The subject system, although bhaving failed to comply with the
specifications in their entirety, meets the major reguirements, namely,
endurance, accurecy and ruggedness. Therefore it is recommended that it
be spproved for saval use, subject to correction of the deficieancies,
noted under "Conclusions" of this report.
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be This propeller shaft indicating equipment is manufactured by the
olectric Techometer Corporation, Philedelphia, Pa., and was submitted for

type epproval tests. The items submitted consisted of one shaft t.ram-.tt.t.-r
and one r.p.m. indicator.

elle St The propellar shaft trensmitter, showmn
byPlateslandZ, is houaodinamterughh case from which a chaft extends
through a watertight stuffing gland.

6. The main shaft is housed in heavy ball beerings and drives a type
» motor through & 1531 reduction gear. This shaft is driven by the propeller
shaft through a 331 gear ratio, so that a speed of 400 r.p.m. of the propeller
shuft produces a speed of 1200 r.p.m. &t the main transmitter shaft,

7 The six figure counter provided, counts unit revolutions of the
propeller shaft and is driven independently through sprockets and a chain from
the main transmitter shaft, so that the type A motor may be removed from its
bousing without disturbing the fimctioning of the revolution coumter. The
counter is visible through & watertight glass window loctted in the topbf the
c&Be CcOover.

8. the uni-directionsl gear mecheanism causes the work shaft to rotate
in one direction regardless of the direction of rotation of the propeller shaft.

9. vombined with the uni-directional gear train is a switch for
opercting the direction of rotation target in the r.p.m. indicator.

10. “hie transmitter is essentially the sume &s that tested a2nd reported
under NRL Report No. B-1203 of 10 October 1935.

11.  R.P.M. Indicator, R4 Urawing 2146. ‘his unit is shown by Plates

L to 7 inclusive, end by manufecturer's drawing, reference (cj.

58 The mechanism is housed in 2 cylindrical bronze case, piece 1,
which iz machined for cover of the same meterisl &nd is provided with 2 rubber
gucket to insure watertightness. The cover is secured to the csse with six
bruzs screws, piece 7.

13, ihe window ls 3/16™ thick and of flexible gless. ‘he tngle of
vision of disl i1s spproximately 45°.

14. & tronze plaste, piece 3, forms the chascis of the mechanism and is
provided with three hollow legs for supporting the mechanism when removed {ron
the cace. The legs elso serve as distance pieces end for combinstion holding
down screws and dowels, when the mechanism is bolted in pisce. Ocrews, plece
4L, are so desigued that they can be extended to form feet to support the mechanis
upside down when it is removed from the case.

15 éwo splines, piece 5, sttuched to the side of the case, act us
guides for correspoanding slots in supporting plste, piece 3.

16. The mechsanism consists of & type & motor, plece 8, which is driven
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from the motor in the shaft transmitter. & speed of 80 r.p.m. for this
motor is equivulent to & shaft speed of 400 r.p.m.

i b 8 The screw shaft, plece 9, supported in ball bearing brackets,
piece 10, is driven through 1:1 spiral gears. Disc wheel, piece 16, attached
to nut, piece 11, is thersby moved along the screw shaft and carries with it
cusing, piece 12. This casing is provided with ball bearing mountings so that
it may move longitudinally without rotating.

18. Diec, piece 17, is driven by a synchronous 60 r.p.m. motor, piece

s through the mechanism in casing, piece 18, by gearing, having & retio
of L to 1. #p the speed of shaft, piece 9, veries,the disc nut and casing, piece
11 end 12, move to right if speed is incressed and to the left if the speed
decreases. ‘he disc wheel moves across the face of disc until the speed
equals that of the screw shaft and transmitten As these movements take place,
balanced pointer, piece 15, is actuated through rack, piece 13, and pinion,
piece 14, to readinge equivalent. to displzcement of nut,piece 11, across face
of disec.

19. LUjel, piece 19, is of black md white Formica with numerals and
letters engraved through the Black surface to the translucent white undernecth.
The dial is enclosed in & brass ring end supported by four disl posts.

20. A gero cut off switch, piece.2l, is provided and operated through
leverage which sutomatically opens the eircuit to constant speed motor, piece
20, when the propeller shaft speed approaches zero.

2 A stop pin, piece 22, with engesging screw heed operates to prevent
disc wheel from overrunning the disc or jemming the right hand bearing, if
the speed of the propeller shaft becomes great enough to tend to force the
disc wheel beyond the dlameter of the constant speed disc. !

22, A guide and bracket, piece 23, are provided to preveant nut casing,
piece 12, from turning with screw shaft, pkece 9.

23,  The dial is illuminated with two T5-53, 6-8 volt lamps. Tranaformer,
piece 27, supplies the correct voltsge for the dial lamps, and rheostat, pisce
24, controls the brillisncy. The rheostat is operated by screw plug, plece 23.
Io operate, the plug is removed and reversed, being again replaced &ft.qr the
lamp brilliancy is adjusted.

2,. The direction signal, piece 32, is & mugnetic drop which is !anargiud
when the propeller shaft 1s rotating in reverse and deenergized when rotating
ghead.

|

25. A six figure counter , piece 30, having white figures om a tek

hack;mmd mddrimhy&undriu, plece 31, through 132 sprockets,

supplied !

26. A circular jack, piece 29, is mounted in the bottom of the qu.
to provide the necessary mummmnwmumm.
The ciroular plug, plece 28, 1s mounted on the mechanism.

27. The case, piecs 1, is provided with four lugs for penel mounting
and hes two internsl bosses drilled and tapped for 1125 (IPS) ahdlrdq-mm
tubes. 5
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HSTHOD OF TesT

2l.  The system wes first subjected to the 500 hour endurence ua't..

the first purt of which consistea of opersting it at & propeller shaft s

of 400 r.p.m. for & period of 50 hours. At the end of this period the t-oat
wus interrupted aud the shock test, accurecy tests, zand vibration tu'}ho

to

required under paragreph F-2¢, reference (b), were conducted. During

remeining 450 hour test the shaflt speed was varied through & runge of

400 r.p.m. at the rute of gpproximitely 40 r.p.m. The system was o
periodically at 400 r.p.m. to permit caecklay r.p.m. sgalnst the speed 1'

the driving member. During these tecsts, the indicutor disc motor wus cperzized
from a local regulated frequency, €0 cycle supply.

22. The remaining tests were made in the order specified for type
tpproval vests, under reference (bj.

: 3. The test waz concluded with a genersl inspection of the equipment
to determine the gquality of workmanship and material used in its construction.

RESULTY OF TEST

<k Foliowlng are the results of the tests:
Requirements st Valu
Voltage of System: 115 115 Volts
~mperes;: »not specified. Synchronous Motor 0.140 Amps.
Remainder of system 1.75 Amps.
frequency: &0 cycles 60 cycles. (Regulated frequency)
cadurance: Per. ¥-2¢(lj Satisfactory operation throughout
the test.
fhock tests: Perw.F-2¢(2)b dutisfactory except for minor detects,
and r-2c(2)e. noted under "Conclusaions",.
hecurvey testss Par. ¥-2ci3). tatisfuctory, see Table 1.
Vibretion testss Per. r-2c(4j. #See commants under "Conclusions”.

Voltage snd frequency zompensation: Satisfactory, not appliccble to the

Yar. r-2¢c{5)b. disc motor,
Inclingtdion tests: Pur. =~12f Satisfactory, no apparsnt cnange in
operation.
Dielectric tests: Per. F-2c(5)f. #gg comnsnts under "Comcluslone™.
Insulation tests: Par. F-2¢(5)g. #4ero fallowing the dialectric teat.
Wetertight tests: Per. 5-2¢(5j1. *Gnt:o leaked approximately 20 cc of
water,

wid



Requir Test Values
Dials and pointers: Par.E-7 #nsatisfactory, see comments under
“"Conclucloas™.
Welzht - pur. £-10 l“l’r&nm:t:ar weight exceeded by 3 lbs.
6 ozs.
Dimensions - Par. £-10
Lfostrumeat Welght Yimenslons
Transaitter 3 1bs. 6 oz. 9¥375 x 11%0 x 12% 875
R.P.indicator 35 1bs. 9rls5 x 10775 x 10875

#lenotes feilure to comply with the specifications.



CLUSIONS

<5.

and submitted by the Electriec Tachometer Corporation, Philadelphia, Pa,,
complies with the specificatlons except as noted here below:

(&)

(b)

' -
(N8

(d)

(£,

\&J
(b

..' .

This instantaneous type propeller shaft system, nmhotmh

Under the shock test trouble wus experienced with the
pointer and dial due to faulty mounting In both cases. The
dial rotated in its clamping ring and the pointer loosened
on the shaft. Aafter repairs, the test was continued and |
except for momemtary changes in indication following each |
impact, the indicator performed nomally.

Under test for vibration integrity the cspacitor for the |
synchronous motor failed. <“fter replacement of the capacitor,
the indicator withstood the entire test. However, at the [
close of this test, the studs holding the type A motor clnl?ina
ring znd the connection block securing screws were loosened,

Under the dielectric test, the type M motor in the zp m. in-
dicator fuiled, the breukdown occurring in the rotor. The
insulation resistance following this test was zero.

Under test for watertightness, approximately 20 ec of water
leaked in around one of the screws securing the alignment

spline.

) The dial and pointer of the indicator are of a temporary

neture but represent the type showm on munufacturer's drawing
refereace i¢). The graduations are in steps of 2 r.p.m.

are cut through the black into the translucent white laminution.
The diel is illuminated by two T5-53 lamps mounted behind it.
Wwhen viewed in a totally dark room it was found that the
illumination of the gradustions and numerals was uneven, while
the pointer wss barely visible. The counter was illuminated

but consideruzble direct light escuped und it wes possible to see
one of the limps when viewed from an angle of epproximately

70 degrees.

Under test for accuracy at a shaft speed of 450 r.p.m., it was
noted thet the maximum speed which could be indicated by the
r.p.m. indicator was 440 r.p.m. This limit is established by stop
pin, piece 22.

Ihe transmitter weight exceeds that allowed by 3 pounds, & ozs. l

No numeplates were provided on either of the instruments
sutmitted.



@ w
TLELS NO, 1

hesuits ol accurac; tests made in accordance with
speciiications, psr. F-2¢(3;.

el t indientor
RIS - ReFouls
Indication Error
60 6l.0 3.0
100 101.0 10
150 151.0 1.0
<00 205 0 1.0
25C <51.0 1.0
300 301.0 1.0
400 ' 401.0 1.0
Par.E-11b
350 351.0 1.0
Par.c-1zpo
450 440.0 See "Come@lusionc™.

Note: These readings are epproximate as it is oot possible
to recd the dicl with great accuracy. At zero shaft
speed, the indicator read zero on the dial.
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