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• • 
f,C'.il.iOrUZi.T 10N 

l. This t c f t wus c.ut.horized by r e ference (c.J w-1d o ther ref-erencet; 
pertinent to t h .i~, prob!':' ... ~ &.re liste<l li.S (b; &n<l (cj. 

Refere.n.:e: {t1j Bu.::ng.ltr. ~65-5/L5{~-1O- Ds, of 13 Febn:ary 19)7. 
(bj ~pec_lficutlons .::>.}5(65;-l0b - Propelle r ~n.ft 

Re•;ol 11tlon lndica tor b.lld Counters , of 15 June l9J6. 
(cJ .r.t.e.n~foctarer's Drwg. of R.P.J • .1.ndict.tor H-4 -

File No. 2146. 

2. ·lbe object of this test was to deteTiiine how clos ely tbe 
s~bject sh~ft revolution indicator eq~ipoent complied wi th the spec1flcutlone, 
reference { b;, 1..:.nd its s ui t.abill ty for t.ile --•uvz:.1 scrvlce. 

J . 1'he .:;ubject .Jh~t equipment, shown by Ph..tes l to 7 lnc.l~~ivp, 
wus ~et up t.t t.liio .L.c.borctorJ und CL.refully chec.Led for conion:u...noe witb the 
5pec.ific.:.tio:.~, rofe.rence (bj, in so .far L~ they were applicable. .i-..11 tests 
ii'ere condu~tetl i."l the ortlcr r eqtii red for type approval test~, par(:l.6raph f - 2. 

- 1-



•· 
OONgLUSIQNS 

(a) '1his isataatsneous type propeller Bha.!'t. eyotea, u.uutacturi,d and 
aub:21 tted b7 tbe J:Q.ect.ric Tach011e t.er Co;r-pore.tJ.on, ~t.d.al.pbia, Pa., ccapl.1oe 
with tbe apecltloations except u noted bere belo,u 

(l) lllder tbe ehock test, trouble was exper1cmced witb tbe 
pointer end dial due to f'aulty 110unt1ng 1n both cues. 'lbJ 
d.141 rote.~ 1n ita alaapiDg ring and the pointer looiseoed OD 

t.he ab.aft. Attar repairs, the test wu 000tinuod and exce t 
.tor AOaent.ary abangca a indic.s.Uon .following each iapeot, 
tbe indicator perform~ noru.ll,7. 

(2) Under test ror vib.rts.t.lon integrity, the cap.o.ltor tor the 
synchrono\1$ J10tor failed. •fter replncement of tho capi,.ci tor 
the lndlcator wlt.hatood the en-ilre test. However, at the 
cl ose of th.11!1 teat, the studo holding the type A motor 
clamping ring aod the connection block s ecuring screws were 
l ooi:ianed. 

{Jj Under the dielectric test, the type il motor 1n the r.p.m. 
indicator failed, tbe breakdollll occurr ~ in the rotor. 'lbe 
insulation resistance following tltls tast was zero. 

(4) Under test for watertightness, apprOJtacttel y 20 cc of water 
leaked in around one of the s crews securing the b.l.ignment 
spJ.ine. 

( 5; lbe dial and pointer of the indica tor ru-e of a te:aporary 
nat ure but repreaent the type sha;m on cianufacturer1 s dra.w:ing , 
r eference ( -:) . lbe gratluat iona are in s teps of 2 r.p.m. and 
are cu t through Ule black, into the trwisluccn.t .mite le.m.1.nc..tion. 
'lbe dial is illuoi.ru.ted by two T!:>--53 lb . .np s mounted behi.od i t. 
l'lhen viewed in a touuly dark r ooa1 it tlu--8 foU1d that the 
L.lLllnine.tion of the graduations and nuaurb.J.s w-u s Wlev en, wblle 
tha pointer wa s barely vis ible. .1.he counter was illumina*, 
but. consideraale direct l ight escaped and it was possible to see 
one of tbe l amps when viewed from M e..ngle of approximately 
70 degrees. 

(6) Under test for accuracy at a shaft speed of 450 r . p . m., it w&s 
noted that the l!lb.Ximum speed which could be indicat ed by t.4e 
r . p. m. intlichtor wns 440 r.p.m. This lit.lit ls established by 
stop pin, piece 22. 

{ 7J .fb e t.ramsitter weigh t exceeds that allowed by J pollllda, s ix 
ouuces. 

(S j t.o n£.i.Uepl.-.tes -crere p.roviued o.a ei ther of the instrUillen t.s 
&u'tni tted. 
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~DAT.i.O.N 

{E..j I'he subject system, al.though h&ving fbi.led to comply with t;he 
s peciflC6tlons in their entirety, ■eats the maj or requireaents , namely, 
endurance, accuracy nnd ruggodness. Therefore it is recommended tbst i t 
be c:..pproved for 41ava.l use , subject to correction of the def"ici encles, 
noted under "Conclusions" of this report. 



~?lOH OF IIATffiUL UKJ>~ TEST 

4. This propeller shaf"t 1ndicat.iDg equipnent is aanufaotured . b,Y tbe 
£.lectrlc Tac:bometer Corpornt1on, Phllcdelpbia, Pn., and wae eumlt.ted fc,r 
type approval tests. 'l'be iteas subaitted ccoaiot.ed of one Bba.tt tranlla1,.tter 
and one r.p.a. indicator. 

5. i'ropell,r §q§{t !:r;ansmitter. 'lbe propeller Bhatt tre.neaittet, ehown 
by i>tates l end 2, 1e housed in a •aterUgbt BE case fl'OII llbicb o. cbatt extends 
through a watertigbt stuffing il,and. 

6. The raa1n ehn.ft ia housed 1A heavy ball be&ring1 and dr1Tea al tn,e 
A motor through a 1511 rttduction gear. lbis 8h.a!t ia driven by the proi,-uer 
shaft through e. J:l gear ratio, so that a speed o.f 400 r.p.a. ct the pii>l)eller 
shaft produces & speed of 1200 r.p.m. e t the aa.1.n trmusaitter Bha.tt. 

7. 'l'be six fi~ counter proTided, counts unit revolutions of ~e 
propeller shaft and ii, driven 1ndependenUy through eprockete and a cbaln from 
the main transmitter Bhatt, so thbt the type A motor aa.y be reaoved fr~ its 
houeing without ti.sturbing the .functioning of the r evoluUon counter. lbe 
coi.mter is vieible throUt;h e. tnitertigbt glEP.Se window locnted in the to~f t.he 
cE.se cover. 

8. Lhe uni-directionu gear mech8nism cauaes the work 8hai"t to tot.ate 
1n one direction regc.rdless of the direct.ion of rou..tion of the propellr1° shaft. 

9. ~billed witb the uni-<U.rectional gear train is a switch for 
open.ting the direction of rotation target in tbe r.p.m. indicator. 

10. ..hie tranflllittar is escentia.lly the swae £.S that tested end J"eported 
under Nlu.. Report No. B-1~03 of 10 October 19.35. 

11. R.P.M. ludiCQtor, R.-4 i>rawing 2146. ibi5 unit is shown by 1?-ll.tes 
4 to 7 incl~&ive, t>nd by cannufacturer' s drawing, Nlference (c}. 

12. 'l'be mechcnism is housed in e. cylind.riehl bronze case, piece ~ , 
which is machined for cover of tbe same mE.terial ~d is provided with n rubber 
g£Lsket to in5ure wntertl&lltnes6 . Toe cover is secured to the cf.lae with six 
bn.ss screw5, piece 7. 

lJ. .i'be window 1~ 3/1611 thick and of nexible glc.ss. 'Lhe &ngle 0f 
vislon of diti is approximately 45°. 

14. .h. tronze pl6te, piece J, forma tbe cblf.sr.is of the mechanism ~d is 
provided with three hollow legs for support.in~ the mechanism when remov~d froo 
the ca.be. The legs 6.1.so serve as distance pieces end for combi.ru.tion hplding 
down screws an<i dowels, when the 11echanism is bolted in plt:.ce. ~crews, piece 
4, ere so desigued that they c&n be extended to form feat to support the 11echanl81 
upside down when it ie reaoved from the case. 

15. ~wo splines, piece 5, attached to the side of the case, act ns 
guides !or correspomilng slots ~ supportin6 plbte, piece 3. 

16. The mechhniEm consists of a t..ype A lllOtor, pleca 8, llhich is tirlven 



• 
from the motor in the Ehaft tran~tte.r. A speed or 80 r.p.m. ror tbi.s1 

110tor is equiVli.leot to a s.tuut speed of 400 r.p.m.. 

• 17. 'l'be screw abaft, piece 9, supported in ~ bearin& brscket.s,, 
piece 10, is driven tbroup lil spiral &ea.rs. .Disc wtleel, piece 16, nt~ched 
to nut, piece 11, is thereby moved along the sere• she.ft. and carrie6 •~ta it 
Cl.Ising, piece 12. '.l'h.h casins ls provided wit.b. ball bearing aount.ings ~ that 
it 1181 move longitudinally without routing. I 

18. Diec, piece 17, is driven by n synchronous 60 r.p.a. motor, piece 
20, th.rough the 11ecbe.niS11 in casing, piece 18, by e;eer.lni, having a. r4~o 
of 4 to l. '-8 the speed of shaft, pieoe 9, Varies, the disc nut md casµig, piece 
ll and 12, aove to rigb t 1f epeed is inerea.eed end to the left if the speed 
decreases. 4h8 disc wheel aoves across the fu.ce of dise until. tbe spedi 
equals that of the screw shaft and transmit-tel. As these aoveaeots take place, 
balanced pointer, piece 15, is actuated through rack, piece 13, and pin,ioo, 
piece 14, to reading!! equivalent to diapl.e.eement of out,piece ll, aarosa face 
or disc. 

19. ~al, piece 19, u or black and llhite .Formica. with nmerrus and 
letters engraved th.rougb tlle 1llack aur.race to the tr&nal.ucent llb.ite undernec.tb. 
'lhe dial is enolosed in~ brass ring end supported by .four dial. poets. 

20. A zero cut off swit.cb, pieee,21., ie provided end operated through 
leverage which autou.ticall;y opens t.he circuit, to constant speed motor, piece 
20, when the propeller ahc.ft speed appro6.chea zero. 

21. A stop pin, piece 22, w.ith enga.,1Dg screw hee.d oper1t.tes to µrovent. 
disc lllbeel fraa overruoning the di.s o or jmadng the right hand bearing, if 
the speed of the propeller shaft become& great. enoug)l to tend to force the 
we wheel beyond the dllllleter of the cooetant !peed diec. 

22. A ~da and bracket, piece 23, are provided to preYen t. nut e&.aing, 
pi ece 12, froll "turning with screw ebaft, phce 9 . 

I 
23. 'lhe dial is UlUlllinated with two TS-53., 6-a volt. lw:1ps. 1'rana!'onaer, 

piece 'Z1, supplies the correct vol t;a&e for the clial lupa, end rheostat., piece 
24, controls the brilli6lley. The :rbeoatat is operated by screw plug, p.iece .25. 
Io opernte, the plug is reaoved and reversed, being ngain replaced r.ft~ the 
locp brilliancy 18 fldJU1'ted. 

. I 
2.4. The direction eigD.al, piece .32, is a aqnetic drop which is ener.:lzed 

when the propeller ebalt le rot.liting in re't'eree and deenarpzed when J'Otilt.in1 
ahead • 

.25. A six figure counter, piece 30, haYing 11bite figure• oa a black 
background, and drive by chain drive, piece Jl, tb.rouih la2 sprockeu, la 
supplied • 

.26. A cireular Ja.ck, piece 29, !a aounted in th• bottc. ot the OIIM 
to prorld• the neceeu.ry OCllllectioas when the ioternal aechl&D.1• i■ inserted. 
tho olraular 91,ua, piece 28, la IIOlmted ar:i the ••cbani•• 

Z,. lbe cue, pieoe 1, ia provided 'tdtb tour lugs tor penel ao~Ung 
and he.a two internal boaaes drilled m:id tapped tor lf25 (lPS) •tadard te:ra1nal 
tube•o • 



• 
~"lliOll Of T.r..:ir 

a. 'l'be system w&s first subjected to tbe 500 how• endun.nce teJt, 
tlle first pc.rt. of llhlch ooosisteo of oper11.t.~ it &.t. a propeller eho.ft. speed 
o r 400 r .p.a. for '- period of 50 hours. nt. the end of tbib periou the teet 
wu::; int.errupt.ed wd the shock test, e.ccun.cy t.est.8, c..nd TibrtJ.tion teot.s, 
r equired under par&v'-J'.¥l f-2c, reference {b), were cc:,oduated. l>urio.g t,Jie 
r eau:.inlng 450 bour test the sbo.ft .speed wu vr..ried tb.rou4'h a. rb.11&• of 100 to 
400 r . p.m. at tbe ro tc of c.pprox.lau .. wl.;; 1.0 r.p.a. The ny:1tea was oporu.tA,d 
,.:icriodioo.lly o.t 400 r.p ••• to perait. c.aeckloJ r.p.~. ~b.ln£.t thtif apeeu of 
the d.!:'lving J:1E111aber. Durlol these t oata, the imlleutor dis= aotor wt.o.s ener 61~ed 
from o. locw. regulated frequency, 60 cyclu supply. 

22. The re:i.a.ining tests were aade 1a tee order apeci.fied for type 
Lfp~vc...l. tests, under reforence (bj. 

23. The test w&e concluded with n general inspection or the equip:lent 
to de tcntlne the quality of workmanship and material used in lta cooatrucUon. 

:.4 . foliowln6 are the results of the te~ ts; 

Reg ul r ~.ruen ts 

~11pcros : :~ot ~pec1fied. 

&lock tests: Pa.r~.f-2c(2jb 
anc.l .r-2c (2j c. 

hccurucy tests: P&r. t-2ctJj. 

Vibr~t.ioo tests: P~r. l -2c(4j. 

Vol t.aer;e tWd f requency ~OQpenBh t l oni 
.l"<1r. l-2c(5Jb. 

Inclilli:.t.ion test.es Po.r. ~l2f 

Dielectric ter,t3; P~r. f - 2c(5)f. 

l.naulc..tion t.e11t.s, Par. f - ~cl5)g. 

Test Val.uei; 

115 Vol ts 

.)yncb.ronous Mo tor O .140 1.mps. 
Rooaioder of systet:l l. 75 .t.:i.ro. 

£:A) cyc.les. (Regulated frequency) 

Satisfactory oper&tion throu~out 
the test. 

~tisfri.ctocy except for minor doreots, 
noted under "Conc-,J.usione 11

• 

*;.iee OOIIU!laota ooc.ler "Conaluoionv" . 

~t.iafaotory, not &ppliocb:e to the 
d1ac motor. 

Satiafaotory, no ap~re.nt onMjO in 
operation. 

~" OOIIIA&ntf> under "Concl'.Jslons". 

*iero tollowini tbe dloleotrio tent. 

•Ccse lea.kod hpproxliaat..ly 20 cc of 
water. 



Reg ul r~tm ta 

Di'-'1z and pointers: Pr.r.E-7 

Dl:nenslo:is - Par. L-10 
lnstrll)!eqt 

Trc.noau. t ter 
H. P. lnd.i Cb. tor 

Weight 

J lbs. 6 oz. 
35 lbs. 

Test Values 

*llnse tisfactor::, see comaent.s under 
"ConclU!:lon:J" . 

•l'ranSlli:.te.r weight exceeded by 3 lbs. 
6 ozs. 

l.>iaenpion§ 

9~Y'/5 x u~o x 12tt e15 
9~1~5 X 10?75 X 10~75 

•Oenot.e::: failure to caaply with the specifications. 

-s-



~5. 'lbi~ instantaneous type propeller sbatt syat•, .manuf'aot~ 
rind sul:aitted by t.ho tJ.ectrlc l'achoae~er COrpornticm, Pb11ode.l~., Pa♦ , 
compl.ies with the 3pecif1~tloas except as noted here below, I 

laj Under the shock test t.rouble 1rus experienced with the 
point.er and d.16.l due to .fealty 11.omting 1n both caeea. 'lhe 
dial rotnted in its cle.mpini ring e.nd the pointer looHlled 
on tbe shai"t. After repura, the test 1me coat.J.nued and 
except, for mcsm~U7 changes 1n indicntion !'ollowin& each 
lllp&.ct, the indicator perf'oraed DO.l"IIUUly. 

(b) Under test for vibrati.on integrit.;y the e&pacitor f or the 
synchronous motor 1'6.lled. ...rt.er repla.ceaent o~ tbe C6.pacitc!,r, 
the indicator with.stood the entire test. Bowevor, at the 
close of this test, the studa bold!n. the t1pe A motor clupiJli 
ring and the connection block securing screws were loosened, 

~cj tilder tbe dielectric test, the type II motor io the i:p. 11. in
dicator fd.led, the breukdown occurring 1n the rotor. 'lbe 
insulation =-esist&nce f'ollo•~ thie test wa.s zero. 

(d) Under test for watertightness, approximately 20 cc of water 
leaked in around one 0£ the acrews securing the alJgNMmt. 
spline. 

(e) 1'he dial and pointer oC the indicator ia-e of a temporary 
nature l)ut represent the type shOllD on IWDUi"acturer•e drawing 
reterenee ~c). lhe graduatioos hre in ateps or 2 r.p.a. ant 
are cut through the black into the transl:i.cen~ white leainu ion. 
Tbe dial is illWllinated by two T&-53 la."llpS mounted behind 1 • 
'Aben viewed in a total.l:, dark rooa it was found tbat the I 
illumination of the 6raduations and DU11eral.s was· uneven, 11bile 
the pointer wae barely visible. l'be counter wn.e ll.luatnate<J 

(fj 

but 00{-1siderhble direct light escaped and. it wna possible tQ see 
one of the lt..mps when vieo:red t'rol:1 an ~e of approx1.mlltely 
70 de~ ecs. I 

Under test for accuracy at a sbai"t speed or 450 r.p.m., it rs 
noted that the maxiJIUlll speed which could be indicated by th 
r.p.m. indicator was 440 r.p.11. ?bis limit is established ,- stop 
pin, piece .22. 

\gJ lhe tr&n&tltter weight. exceeds th~t. a.llowed by .J pounda, 6 qzs. 

(b; No nwn~plates were provided on either of tbe instrments 
sucmltted. 



Ti.ill.i: 00. l 

h.ezw:.~ of t.i.ccurac;_,- tests mude ·1.a accordance with 
tipec11·ichti~1s, p~r. f - 2c(3~-

vht:.f t lndi Ch tor 
~. P.~. R.P.~. 

lnd.i.cation Brror 

6o 
100 
l ; O 
~00 
2 50 
300 
400 

Pnr .E-llb 
350 

Pw·. r:.-.1.~o 
4 50 

61.0 
101.0 
151.0 
~01.0 
251.0 
.301.O 
401..0 

351..0 

440.0 

1.0 
L O 
l.O 
l.O 
l. () 
1.0 
1.0 

1.0 

::iee "CoDol:..icion.c n . 

Note : Thone readings are approximate e.s it ia not possible 
to recd the dic.l with great accurs.cy. At zero she.ft 
speed, the indicator read zero on the dial. 
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Plato 4 



Plate 6 
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Plate 7 


