


jU March 1942 

Number of Pages: 

J,.ut horizntion: 

to of Test: 

N,~ VY DEP JJI. T.:-,!Jl~NT 

Report of Test 

on 

Tu.chometer, 11 Type C, Class a" 

Subuitted by 

Corbin ScrGw Corporation 
N<:f;,·1 Britain, Connecticut 

NA VJJ.., RI~St,\RCH Ll.BOR,l 'IDRY 
ANl~C OS TI!. S T1~ TION 
Wh.SHIN"G'ION, D. C. 

NRL Report No. B-1852 

Tuxt - 4 Tables - 1 Ple.tGs - 3 

BuShips 1 tr. S87-4(355) of 24 Octobc:r 194l 

January to March 1942 

Thsted & Prepared by: 

Appr oved by: 

Dis t ribut iun: 

hsl 

J. s. Drynnt, Sr. ililginoering ~id0 

T.R. Coomec, Sr. Engincdring i.ide 

w. B. Roberts, .A.ssociato E'lc ctrical EnginGe:r 
Division Superintendent 

W. M, Cole, Li~.utonant Commo.nd,-;r, USN 

H. G. Bmvsm, Rear Adr.1ir:;J_, USN, Dir;;1ctor 

Bure:au of Ships ( 6) 



SUBJECT 

Authorization for Test 

Object of Test 

1.bstrc.ct of 1'Gst 

(a ) Conclusions 
(b) Hc,cm~u.1cndations 

Dus cription of ikt.crial 

:i0 thod of 'Ibst 

Results of Tust 

Conclusions 

J.ccuracy Test Rosul ts 

TABLE OF CONTENTS 

AP.f'ENDICES 

Photograph - AsscmblE:d Tachor.ietor 

Photograph - Th.cho:r.u:,ter with lli.cJ1 c(nd Yilndow 
Rcnovod 

Curves Giving Errors Obs~rv,~d During T0sts 

PAGE 

1 

1 

1 

la 
lb 

2 

3 

3 

5 

Tablo 1 

Pb.t r:: 1 

Plate: 2 

Platt: 3 



AU'IHORIZATION FOR TEST 

1. This problem was authorized by reference (a), and other 
r ef erences pertinent to this problem are listed as refe rences (b) and 
(c). 

Reference: (a) BuShips ltr. S87-4(354) of 24 October 1941 
(b) Hanufacturer I s drawings S-375-1, S-376, 

S-376- U 
(c) Specification 18'1'22 

OBJECT OF T~~S T 

2. Tho object of this test was to determine confor mance of 
the sample tachometer with specification, reference (c),and its suita­
bil i ty for Naval use. 

ABSTRACT OF TEST 

J. 'Ihe sample tachometer was operated at this Laboratory i n 
suitc:ble test devices where its performance was carefully observed for 
compliance with the specification.. . An inspection of the sample to 
de termine compliance in tht:: matter of materials, design, and workman­
ship, concluded thP- test . 



CONCLUSIONS 

(a) '!his sampfo tachometer, rnanufactur r=d by the Corbin 
Screw Corporation and subraitted a.s a type C, class a, failed to 
me et the accur~cy requirfmient after 112 hours of the eniurance t Gst. 
At tne end of the endurance test the maximur error observed was 
7.2J% while thet allowed is 2%. 'Iha curw,s of Plato 3 show a 
dGfini te incrrnrno in error as the ,;ndurance test progressr"d (total 
612 hours) and it is expt::cted they would increase: further vlith ndii­
tional running time. 

(b) The, .~ear box submittod (ratio 1.284:1) vlith the t &cho--
meter and flexible.: cable fa.ill-id aftur 112 hours of th ,: on:J.uranc0 
test due to wear of thr.~ key which f0rrns an inte~ral part of the 
drivi ng shaft. 

(c) Tne roplo.c0ment ,st:ar b0x (ratio J.JJ :1) furnished by 
the 11anufacturer opt:~ratc d satisfactorily for a coraplr-:te 500 hour 
tmdurnnce tc,st in conjunction with the tc::.chor.1etE:.r and flexible cable. 

(d) An additional tacho1,11:.iter, s:i.J.1ilar to the sauple tested 
and reported h6rein but incorporating a r0v0lution counter w&s 
submitted but not tested by aisrue::,ent with the 1.w.nufo.ctur0r's repre­
sen tative; inasmuch as countGrs are not required. 

- la -



Hf~COMh;EHDA TIONS 

(a) In vi0u of th,J failure of th0 tl'.c!1omotor to 
maintain tho spcci fL d &ccurn.cy throughout tho tost, it is not 
r f:comncmdcd for lfavo.l uso. 
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DESCRIPTION OF MATERIAL SUBMIT'l'~D FOR TEST 

4. 'Ihis sample was submit tc: d a s a type C, class & ( FixG d, 
continuously indicating, wide range) tachometer. It covers the 
ranga between 800 and 18,000 r.p . ra ., having a scale which is sub­
stantially l inear over the full r ango. It is designed to be driven 
by a flexible cable. 

5. 'Ihe dial is tsraduated in increments of 200 and has 
rn1tT1C-::rals at each thousand r.p.m. 'IhrGe final cyphers are omitted 
from Gach of these n.UI:1erals, but the dial bears tho note, 11R. P. M. 
in thousands. 11 'Jbe dial is a photographic pri nt (paper ) cemented to 
an o.lumium disc and has white markings on a bla ck brickground. The 
pointer is also white. 

6. The :intt➔rnal mechanism is of the centrifugal type, employ-
ing four springs, so mounted that only one is effective at low spe(➔ ds. 
As thE spee d increases, this sprin3 is supplemented, in turn, by each 
of the remaining springs until, at the highest spee ds, all four resist 
the force produced by the centrifursal unit. Also incorporated in this 
unit is a helical spring which appears to be! 0ffectivc at the lowt=is t 
s peods only, and to serve to return the pointer to the r.1ininum spc:cd 
position for zero speeds. 

7. Motion of the centrifu6al weights is corrmmnica ted to thA 
pointer through a gear train actuated. by a phenolic spur gear which 
engaJes a cylindrical 6oar rack which rotates but moves lon5itudinally 
along the centrifugal work shaft as a measure of speGd, A stael worrn 
on the work shaft is presur,1ably .i?rovided to periili t the incorporation of 
a revolution counter in the tacholiwter head. 

8 , 'Ihe pointer Jear trai n has two brass spur 6 oars a nd a 
friction brake. An adjustable stop pin is built into the gear rnounting 
plates. The pointer is clrunped on a tapered, splined, steel shaft and 
is l ocked in position with a small hexagon nut. 

9, 'Jbe mechanism is housed in a formed brass case having a 
t hr <~ade d flange. A beveled edge plate glass window is 11ounted in a 
t hr eaded brass ring. 'Ihe glass is retained by spinnin8 over a portion 
of the mounting ring. A decorative intGrnal bP.zel and a removable 
mounting flange complete the case. All case parts are nickel-plated 
and, in addition, all face➔ surfaces arc chronium plated. 

10. Further details of the design of thf'l tachomet(') r head with 
r ight-angle drive, flexible cable, and reduction gear box, are ~iven 
b ,anufacturer's drawings, reference (b), and photo~raphs, Pl2tes l 
and 2. 
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ME n-ron OF T'i:S T 

11. The tests conducted, and thP .,:r ior in ,;hi.ch th0:y were made ~ 
Wrlre as follows: 

(a) Accuracy 
(b) Daii1ping 
(c) Shock 
(d) Vibration 
( e) :iv.tagnetizing 
(f) Endurancn 

. ( g) Accuracy 

RESUL'IS OF TEST 

12. 'Ihe results obtainr::d wero as follows: 

Requirer.mnts 

Accuracy: Para. E- Ja(?) 

lmapinB: Para. E-3a(8) 

Shock Test: Para. F-2q(J)a 

Vibration Test; Para. F-2d(4)c 

Mc1.:;netizin6: Para. F-2d(5) 

Endurance~ Para . F-2d(7) 

Accur acy after all tests 
Para. F-2d(8) 

Splashproof Test: Para. F-2d(9) 

Dials: Para. E-Ja (lO)c 
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Tes t Values 

Satisfactory as r e cc,ived 

Complie-:i 

No daTiage or increasoj orror 
observed during tests. '.Ihe 
point er stopped at 3000 r.p.m. 
instead of zero Whf.;n the tacho­
me te:v was secured, However, a 
sli3ht tap returned pointer to 
zero. 

Satisfactory, No appnrent 
dama5e observed, 

No apparent chan;;cJ in a ccuracy 

Complied. No mechenical failur, 
observed during the 612 hour 
t •')St . 

*Unsatisfactory. SPe Table 1 
and Plato .3 , 

➔~Unsatisfactory. Case lnaked 
· about J cc. of wat,')r causing 
the paper dial to blis ter. 

➔~Unsatisfactory. Pap.,r dial 
cencmted to alurnium :iisc. 



Requirem~ 

Weight: Para. E-Ja(ll) 

Dimensions: Para. E-3a(ll) 

Test Values 

4 pounds coraplete with noxible 
shaft and fittings. 

511 
X 511 

X 311 

-:i- llmotes failure to co1,1ply with specification. 
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CONCLUSIONS 

13. This sarnple tachometer, manufactured by the Corbin Screw 
Corporation and submitted as a type C, class a, failed to Beri t the 
a ccuracy requirement after 112 hours of the endurance test. At tho 
s nd of ·the endurance test the maximun error observed was 7. 23% while 
t hat a llowed is 2%. The curves of Plate 3 show a definite increase 
·n error a s the endurance tust progressed (total 612 hours ) and it 
is expP.cted they would increasG f urther with additional running tLae. 

14. The 2;ear box subEiitted (ratio 1.284~1 ) with the tachor.1eter 
and flexible cable failed aftGr 112 hours of the endurance tost due 
to we&r of the key which forms an inte~ral part of tht:l driving shaft. 

15. Tne replacer,1ont Gear box (r&tio J.JJ~l) furnish8d by the 
1;1anufacturer operated satisfactorily for a cor,1plete 500 hour endurance 
t t=,s t in conjunction with t he tachometer and flexible cable. 

16 . An additional tachometer, similar to the snmplc t este d 
nd reported hE~rein but incorporating a revolution countar was 

submi tted but not tested by agreement with the ri!anufactur~r's repre­
sentnt i ve inasmuch as counters are not required. 
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Rev. Per Minute 

Driving Equivalcmt 
Speed Indication 

500 1926 
1000 3852 
1500 5778 
2000 7704 
2500 9630 
3000 11556 
3500 13482 
4000 15408 
4200 16178 

TABLE I 

(A) Accuracy Test Results 

Beforr, Ji:)1durance 
Indicct(,d R.P.M. Maxinurn 

ccw cw Error % 

2200 2150 +l.i52 
4025 4000 +0,96 
)975 5950 +l.09 
'7800 7500 +0 , 53 
9700 9t/J0 +0.39 

11600 11600-11800 +1.,36 
13600 13600-13700 +1.21 
15600 15400-15700 +1.62 
16300 16300-16400 +l.23 

After All Tes ts 

Test on this unit 
wi th origim.l ;J/':a.r 
box. Ra tio (1.284:1) 
sccur~d Qt 112th 
hour of endur~mce 
t,~st a t room t8r.ipera­
ture (76° F) b1::causc, 
0f failur0. 

(B) New Testin~ Using RE::place;,10nt Gsar Box - Ratio J.JJ~l 
(112 hours of endu.r[,nc;_; precced.Gd this test) 

Rev. 
Driving 

_S;,eeE:d 

200 
400 
600 
800 

1000 
1200 

400 
1600 
1800 

PGr Minute Before Endurance Af tor All Tests 
Equivalent Indicated R.P.M. Maxir;rnm Indicat .~d R.P.M. 
Indication ccw CVJ Error% CCW cw 

2000 2700 2500 +3. 89{~ 3200 3300 
4000 4500 4500 +2. 78·* 500b 5000 
6000 61+00 6400 +2.22➔l- 6800 6900 
8000 8300 8300 +1.66 8600 8700 

10000 10300 10300 +l. 66 10700 10600 
12000 12300 12300 +l..66 12600 12600 
14000 14300 14300 +L66 14500 14500 

lbOGO 1.6200 l62.00 +1. .1.l 1.6400 l6500 

18000 18200 18200 +1.11 18500 18400 

NOTES: *DJnotos H:rror in ).!;xcass uf 1'1.lowabln l!.:rror ~ 2% 
Full Scale Rec1din3. 

rl':aximurn 
}_;rror % 

+7 . 23➔~ 

+5.5~ 
+5. 00,~ 
+J, 89-l'c 
+3. 89-l~ 
+J, 33·¼-
+2. 7g~~ 
+~. ,s.,~ 
+2. 78➔~ 



PLATE I 



PLATE 2 






