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C0UCLU£IONS 

{a) The truck li5ht controller end puls~tors f or D. Co :.md A.C. 
oper ation, as manufactured by the Ne:vy Ycr d, Portsr::outh, NoH o, M <l 
covered by this report, are not entirely imtis f ectory. This eq~ipmcnt, 
.if modified in accorde..."'"lce v,ith com,:::,mt~, would be suit able for the Naval 
bervke . 

(a ) Due t c t he ~~tisfactory operavion of the pulsctors, i t is 
r1;co::-1:1cnded thut they be approved for the Naval Service, s11.bj ect to 
norjpl i P ... nce wi tl:1 co1Z1en t, part;,g1·c.ph 23 o 

(b) Due t o several undesirable :fea t ures of the truck l ight 
co~troller, it is r cco:n~ended that it be not ~pproved for the Naval Service. 

(c) It i s recoLl.lTiended that the truck light controller be modified 
b ~ccord.mice wi th connents, par~graphs ;20, 21, 22, 21 .. , 25 and 26, and 
resub~1itted to this L;;:bor o.tory for further tes tso 
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J.UTHORIZAT:ON FOR TEST 

L Thi s problen, iw.s e.utho::-ized by Bureau of Engineerin[; letter, 
raference (a), and other edditionul correspondence pertinant. to this 
problen u-e listed a.s references (b) to (g) . 

Reference: (u.) Bu.Eng. ltr. S65-l/L5(9- 20- Dz) of 21. 
Sept. 1934~ 

(b) Nnval Research La.boratory Test Repcrt 
No. 537 of 24 Novenber 1931+ on Control l er 
[:..no. Pulsutors for Truck and Speed Lights. 

{c) Naval Research kborGtory Test Report 
No. 553 of 21 i-.iay 19.31+ on Developr.1m1t or 
Truck Lizht Relay for Operation of Neon 
Pilot Lights . 

(d) Na.val Research Laboratory Test Report 
No. 553- A of .30 July 1934 on Modification 
of Truck Light Relay . 

(e) Bu.i!.tlg. dwg. 9- S-4670-1- Al.t. 1 of Controller 
for Truck and Screened Speed Lights. 

(f} Bu .. Eng. Dwg. 9- S-4671- L of Type D, A.C. 
Pulsat or. 

(g} Bu.Eng. Dwg. 9-S- 4709-L of Type E, D.C. Pulsutor. 

OBJECT OF TEST 

2. The object of this test is to determine the suitability of t he 
subject material, as modified by the Navy Yard, Portsmouth, NoH. , for 
instiulation in Truck c1nd Screened speed light ci~cuits in the Naval Serviceo 

AESTRACT OF TEST 

3. The subject material was set up in this Laboratory c.nd connected 
in circuits simulating truck and speed light cir cuits, and closely observed 
ior accuracy while operating under simulated service conditions. 

4. Since previous tests under reference (b) , this material has been 
modified to i ncorporate relays for operation of neon Navy type VG-2 l runps
During the test particular attention was given to the oper ation or these 
parts when one, two, three and four s tandard truck l amps were burning 
in the truck light. 
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: ~CR:i.PTION OF l:lATERI!u. 

5. This material was 1;1anu.factur.::-:d by the Navy Ya r d, Portsr'.louth, 
:,;{., and consists of the following : 

One (1) Type D controller for truck end screened speed light s, 
designed for operatlon on e i ther direct or alternating 
current. 

One (1) Pulsator designed for direct current operation. 

One (1) Pulsa.tor designed for 60 cycle alternating current 
operation. 

6. A description of this material is given by Burcc.u of Engineering 
:r1s:ing 9-S-/,670-L. Alt. 1 modified by NnV'J Yard, Portsr..out h , N.H. 

7. The controller and direct current pu.ls;;.tor v1ere connected in a 
::ircuit, a.s shown on Dng. 9-S--4670-L, Alt . 1, and tested for oper ating 
::h.:..rncteristicz in all controller positions with and without external 
:iL·u:er r esistance . They were then operated for endurance, with controller 
i::et at "Ahead flank speed11 for 24 continuo1.1s hours, b.nd "Be.ck full speed" 
for 24 continuous hours, with maximum lamps operating in the truck lic;ht. 

8. To de termine the operatL'1g chara cteristics of the controller 
c.>1d alter nating current pulsator, t hey were connected in a circuit, as 
::.01.n on D,vg. 9-S-/._670-L, Alt. 1, &nd subjected to the sc.mc t ests, given for 
direct current opera tion. 

9. Tests were made wi th one, two, three and f our standard lnmps 
burnbg in the truck light, wi th and without external dimmer resist[:.nce, 
in order to determi ne the functioning of the r elays at minimi.;m an.d t!l,Lxlmum 
currentso 

10. The t empe:-nture rise of the pulsator motors was obtu.ined by 
tte thernometer method after an endure.nee run of 48 continuous hourso 

llo The usucl inclL"latior., insulc.tion res istance, e.nd d i electric 
.trc<l6th tests were made • 

.l2o The test was concluded by subjecting each piece of c.ppar c. tus to 
-;,1::-enty shocks of one htmdred fifty (150) foot pounds,for shock inte.;rlty. 
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•. .':SULTS OF TEST 

Di:'ect c~r·ent tes t s (115 V. Battery s upply). 

L£::::p;; : -;';i th di:nner resista..."lce : : 
in : ( 540 olu::"is d1ead and 6'i] ol:.:n: bl:ck:: Wi thot:.t dL'1.-:1er resis t ance 

i'ruck : /w:percs through Vol ts across • • A.'llperes tlu·ough: Vol ts a cross 
.Li..,>-;s;:..;;t==:?.,.,,e:W ,·dnd.1:.ni:L 7ruck L<1zrr.ps .. _ ¼LeJ g-Y wi!"lding ;__ truck 1::-.r.~ps 
A.~erd 

l 
2 

&.ck 
1 
2 
3 
4 

0.088 
0.130 
0.160 

0.082 
0.120 
0 .130 
0.11.2 

--,-

70. 0 0.120 113.0 
L,.; . O 0 . 240 112.5 
30.0 0. 353 ll2.0 

60.0 0.12.3 11,3.0 
33.5 0.248 112.5 
22.0 0. 365 112. 0 
15. 5 0.490 111.0 

14" Al term,ting current tests {115 v . 60 cycle). 

I.a.1ps :Yti t h dininer r e::ii s tance 
in : ( 5,~.0 ohms ah~&d e.nd 69 3 ohms back: : Without dimmer resistance 

':'ruck : .Ampe-re s throueh Vol ts across 
lamps Light_ : r el ay wj.ndl ng_ truck 

t.l:cad 
1 0~085 64.0 

0.115 41.5 
3 0.132 27.4 

5.-;ck 
1 0.085 56. 0 
2 0oll8 J2o5 
? ., 0.136 20.5 
4 0.143 14.2 

------

: : .fu:J.peres through: Vol t s across 
relay winding: truck l amps .. . . 
0.120 110. 0 
0 . 243 109. 0 
0.350 108.5 

0.123 110.,3 
0.245 109.5 
00365 109.0 
0.480 107.5 

15. 'lne temperature rise of each pulsa.tor motor, e:.t duration of 48 
continuous hours of operation, was 29° C for D. C. and 39 .7° C f or A. Co a t an 
i,verage ambient temperature of 25°c. The ollowable temperature rise for 
these motors ls 40°c. 

l6o .All parts of the apparatus, with the exception of' the rel ays , 
were i.maff ected when subjected to shock and inclinat ion tests. 

17. The insulation resistance, as determined by a 1000 volt megger, 
w&.s 200 megohms for all instrt.1.ments. The minimun cllowable r esistance 
i s 1 megohm. 

18. All instruments withstood a dielectric t est of 1240 volts, 
J... C., 60 cycle applied for one minute betw~en all current carrying parts 
and case. 
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19. Both puli,e.tor::; opc~•;:,.t~d satisfactorily on ell testi::. 

:'O. During the cndun.ncc test, both rcl&ys, ~hen operr:.tlng on 
~_;__'-,lrn:~ D.C. or A.c. , wer e ur:rclic::.ble and freqL~Crltly f i::i.le d. t o cpcr i...tc the 
. 'let l c=.ps. Th ie coi:::ditlcm. i s d.ie to the ft,ilure of the arnature s to 
. t:J·n to thelr no:."·1~J. posi tlonf:: & t the t lmc the curr-en t i s i!1terrupted 
t; the pulsator. -.1 thoq;h there is a brass insert prov .lded for each 
r,_-:.l.ttire for the residuru. air gap, the spring, if given sufficient tension 
:., overcor.Je the rcs i d-..:al r:ia.gnctism produced by r.ic.xi:m.1m current, will 
p:-e·,ent the arma.turc from operati ng at minimUD c1;.rrent. Relays hcving 
z-·...:'ficient torque 1 01· podtive operation at 10inir:n.ill1 current should be 
substituted. T'ne pilo t llghts are the only neans of indiccting that the 
~ruck light circuit is f u....-1ctioning correctly, end for the. t ree..son, this 
I.Lborc.tor-.1 cannot over-stress the importance of providing dependable 
r&lsys . 

21. The pil ot liEht rcl~ys, in their present locat ion, are 
:nr.ccessiblc end 8ome method should be provided whereby the relay~ could 
:.c reached for making udjustments without necessitat ing the remoVB.l 
of the controller cuse cmrer and panel. A cover of sufficient size, 
locuted on the under side of the controll er ca.se, would allow better 
ccccGs to the reln,ys and their removal, i f necessary, provi ding the relays 
were equipped with flexible le&d wires of suffj cient lengt h. A better 
nethod would be to remove the relays from the control ler case and instE.ll 
the:n in a water-tight case, with removal cover att5.ched to the controller 
pedestal. 

22. With t he controller connected to alternating current and in 
the "off" pod tion, both of the neon pilot lw.ps glow continuously. '!his 
is due to the relay s opening only one side of the pilot light circuit and 
crpccitive coupling between that circuit and the other side of the line. 
This is chai0 acteris tic of Nav-,1 'l'ype VG- 2 lamps, and past experience has 
;:.hewn, that for proper operation, both s i des of the line should be broken . 

23. The locking device, for contact ~djusting screws on pulsators, 
:-:1,oi.J.d be -?-Odi:fied so as to firmly hold the screw after the adjustment is 
nr.\C:.c o 

" 24. The present controller handle is difficult to grasp end operate 
r.r.c": should be modifi ed. 

25. The controller dial i .r: now illuminated with Navy Type VG-2 
neon lamps. For proper ill umlm:. tion the dial should be painted with radi ur: 
luminous p&int of the 20 micro-lambert grade, using the proper coverage, 
'.nd act ivnted with l:lt.V-.f type VG- 2A le.a:ps . 

26. ln order to conser ve the life of the radium 1 uminous paint on 
the controller dial, the activnt1.ng Nnvy Type VG2- A l e.!l:ps should be cut 
off with double pole switches when the instrument is not in use. 
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27. The truck light controller cllld pulsator s for D.C. and A.C. 
operation, as manufuct1.1red by the Navy Yard, Portsmouth, N.H., and 
covered by this report, are not entirely satisfactory. This equip~ent, 
if modified in accordance with comments, would be suitable for the NRval 
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