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Subjeci: Proposéd Rengo of Gasoline Enginewklectrit Fowsr I.Ge« 833002202
Units for Pust {ar Developmont, Signals Research “IIGs 804=060
wd Devolopment Establishmente -

From; “ius!i « -+ Repert ‘loo R4609~46 Date; 6 Hovember 1946
Source; [Personal Conveyrsations with 'rophni.cul Staff of Signels Research
and Dovolopment Lstablishment, S Ootober 1946 A~2
J Sumnary: . = A

1/ 1. The Bignuis Research and Development Letablishment, (SRDE)
Christohurch, iiunts., uftor diucussions with Signals 3, Directorato

of Sipnuls, .Jar uffice, have instituted u developmemt progran for a

series of gasoline engiuo generating und charging units designed to

. &ive improved reliability und ease of maintonance; with longer operat=

" ing 1ife than tuat obtn:l.ned with present upnitae

W11

2v General details of the overall units, and specific requirements
and details for the engines are .zivend Specifio detuils un types of
genorators have not yet been formmulatedd

GCHIENTS |,

buporintmdent Bngineer and Lngineering steff of SiReDeLe are
widewwake end oompdteat, and it is felt that tueir views on engines for
postwar development will be interesting. i devolopmont contract has
been let to Vincen$ k,RaDe Ltde of Stevenage, Hertsfordshire, who are
well known as designers and manufacturers of lightwsight, highwpower -
motoroyols enginss, in whom S.iideBe huve full confidences .

gt

Appr’?v‘bd and forwarded o a oFe hy TATU
] B " Captain, SC.
For tho iilitary Attache; :

o mt contalns infevitintion affivting the sationnl defonss of the Uniied Bistes
wiitin Qo qpooning of the Bupicangs Ast, 10 U. & C.. 1 and 32, as amended. I Sranmission
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le a5 & result of bls performance of gasolihe

on ide yensrating und o the reoont wer, espeadelly /
wfih rofercace to tho operatin, life betweon overhauls when leaded )

¢ ,usulino was used, tae Sijuals Rowourch and Dovelopment .stablistment

) (SeReDeLs), Christohurch, .ienpshiro, huve instituted a developmsnt

progran for & now series of power units, six in mmber, using four dife
foront gesoline engineas Ureater unhasia, at the mament; is deing
placed on the design of tho en,inds, the major ain of which is to prdvide
withia tho wei ht limitations, the most relieblo end easily mmintained
unitae

.

OVIRALL DETAILL OF POsLU UNITS

2s Appondix A, ocorroct to 1 Odbober 1048 gives ovérall partidulars
for the proposed new series of power unitse They Are to comply with /the
relevant olauses of .ireless Tolegraply Hoard Specifications K4ll4; most
important features of which are the £éllowing tests shich the equipmént
mst passs .

[ 3

1s prohibited by law
aro

10—49188-1

]

as Yormsl ambiont tempdrature tost, inoluding test to full
workin, life. '

be Drop toast: ‘(1) ad a dompleto ass¥mbly to drop 6 inohes
on to a stoel plutos (2) as u copplete assembly but arated to drop
6 foet on Lo a nteel plates

31 and 33, as amended, Its transmission

{
8¢ Vibration tests with tho oquipnent operative aud non*
gporative on & vibration platfora vibrating at a rate of between 10100
oycles por socond and at aaplitudee varyin, botwben 0,005 and 0,026
centinctora, !

de Bump tostse Iho equipncdt will be subjectod Lo not less than

4,000 bumps at o rate of 2ed dumps pér soooud with a minisum free drop of
1 inch¢ |

not be reproduced in whole ar in part, by other than War Dep’t Agencies, except by per-

mission of the Director of Intelligence, 1. D, W. D. G. 8.

e¢ Hi_h ambieant tampei-atuxzo éohtu the equipnent will be re~
quired to operate at B59C aud to pass storage tests at 70°Ce

withia the meanmg of the Espionage Act, 50 U. 8. C,,
or the revelation of its contents in any manner to an unauthorised person

It may

fo High apbient ,tmpbr&éuru and high humidity testmne ‘[he equipe
meat will be requirod to operate at 4090, 954 relative humidity snd at
53°C 863, relative hmidityo

ge Low temperature and pressure operations, The eq'uipment will
Yo required to start and cperats at ambient témperatures of minus 40°C
dnd at pressures of 660 rma of merouryo .

hy Dust laden atmosphere teste %he equipment will be required
to operate in an atmosphere heavily laden with dust at embient temperas
tures of 35°C ana at 60} relative mmmiditys .

1o ‘The equipmont will undergo & three nonth mould growth and
storage teste

3o wdditionsl tests to prove ;':rotection‘ acainst driving rain,
tire spray, salt water, end vther corrosives such as war gases and de-

contominuntae N
L, . ,
Froms ili.e London /' Report os R468J446 6 lovember 1946
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I 8¢ appendix B ;ives a table of detail requirc - for the engines
of the new series of power units,

‘ @¢ In addition to bein; oompletely reliublo botween wejor ower-

! hauls and  ivin, satisfaclory and coztinuous operation under mll conditions

| of ;1¢T+ Board Specification X114 as outlined in para, 2 above, the enw ’
glnes will be required to operate on movin, vehicles = 1) work matisfacw
torily at all angles up to 15° from the norizonlai

be Acoessibility and cvuse of maintonuwaue s an iwportaut re-
quirement of desi_n. Stundardisation of parts withiu tne range of en:
gines is desirable but will not Lu allowod to confliot with the attain-~
sent of optimum deei n of each equipment 7ér its garticular dutys

ce En ines will be required to operate uvn stundurd motur trens-
port fusls, i.ee gasoline up to 80 octane containing upproainstaly J-4 Cute
of tetresthyl lead per gae (Bre); lubriocants; snd [resses,

44 legatiations hawe been ocarried on by SeR.D.Ts with various on:
¢ioe manufucturers in m attempt to find a suitable company who wauld be
willing to undsttake the development of engines to meet the regquireaents
as giwen aboves Vinoent H.i,De Ltde of Stevenage, Hertfordshire, was
selected as thé most suitadle, and a devolopmont contract nms beon lot
to that campany by S.R.DuB. on behalf of the iinistry of Lupplys Vincent

' HoReDe Ltd. or Vinoent, Ltds, as it is somotioes imowa, is noted ms the
ngufacturer of high gower, lightweiht, motorcycle euyines, enu haz pro-
. duded o’ very swoosssful light marine ongine of approxinately 500 Gooe ur
13 hype for e Adnirelty during the wur, Tho contraot_ocalls tor work to
bigta insediately wi as near simulteaneous development as possible of the
vogsired engineas. ' The extent of the contract is not definitely 'mown, but
1t 45 belidved t00all for a meximm oxpenditure of apyrorimately 1v,000
pounds (Be3)e - . - .

8¢ Apyemdix C is a Lrief stateneut or the idous of tie Vinocent
f on tha solution of the reguirenents, and indicates Lhe line of
which they W1ll followe It will be noted Lhat basisally twe
types of engines are proposed;s (1) For the extrcael,; 1li _atwei kit 100
T uad SO0 t sises, & nomal desi n, sircoolod, overhead vnlve, four-stroxo
syole type will be useds The 100 watt will be n aingle cylinder, while tne
‘proposed as & horisontally opposed twin ¢ylinders It 1s now
- tiioaght, hewsver, that within the specified maxirmm weight limits, it will
o Ye pdesidle Ue effect & compromise between the relative powers roquired for
Lo the 100 and 800 watt sises, and to maks the 600 watt a three oylinder
. sedial, using thé sems oylinders, pistons, etoc. as the 100 watt, thus yiv~
4 tug Axterahangeability of replaceneat parts betweon the twon (2) TFor the
¢ wa. larger ‘engines of 280 cece dnd 1000 0.0, or 6-1/2 and 26 hopo respectivaly
X - #°type of mngine well kuowm in theory but little encountered in practiee is
: being omeidered, I% is a 1liquid~gooled, double crankshaft, opposed piston,
. ' twesgtroke eycle; with two firing oylinders and one ohurging oylinder tor
F‘_;g"‘ . tﬂal-l/l hepie. aud four firing oylinders sad twocharging oylinders for the
: 26 hepe the cylinders being horisonbale Each ohargin, cylinder gontsans tvo
+» doublé=aotiag plstans, witich provids the necessary s lidin, walve action and
-ooiprewsiot of Pusl wixture for exhgusting end charging the oylinders, T.e
durging aylindef eliminstes the use of crankcasc compression, an evil which

f

:
:
:

- d
L&
“'
S
F 1

LR

7
-

T

?‘ ) 8.4D.Bs buve 'specified miet be nvuided if possible, The two crankshafts
IR _-are coupled together by & rollor ohain, from which & tace-off sproket gives
L3 [ g

the outputs This gives a conveniont meuus of adjusting the shaft speeds
These two oagines are to be, in effooct, soaled down and scaled up versiona

1IN S T .
. ARF o e'nt onge (O
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of & 13 hjje wngine of the same type which was developed by Vimownt, Lide - ,

for the agmiralty durin, the past wars The engine was developed for .
aarine use, and has sucoessfully pussed all admiralty tests, imcluding , ~ -
100 hours continuous rumning on 100 octane gasoline oontaining spprests .-

* motgly 7 ceCo Of totrasthyl lead per gals (Br)e The engine has & m S ot
cledn desi,n, lunds itself wdll to splashproofing and waterproofing, amd
anooelsd . oo o wdntaineda

e

oo smtith o Oald
A

Bs Dotsdls of tie types of wndreturs, éontrol punels, obarging
ponels, wolto e regulators) otss have not ywt besn forrmulateds bellgile By
are at this tine cortacting vartous firms ih order to select a suitable ome
720 is willlng to undertake thu developamnt, 'dftc

/

Te although tho amaller 100 ond 600 wate|uhits aall for D.Os output
-aad the larzer umita for 50 syvle por seoond adCe butput, all types of 3
genoralors will Yo investigated, including permanent megnot alterpators,
otss As yet, no respimsible authority will commit hinself to the use of-
400~2000 Cepsse instead of L0 depese Tho use of ‘the higher frequencies ..
plus u dry disoc rectifier will be considered for 'the two low power wnits f
instend of 8 JoCe gsnerstors

1849188

8s 4 prement requircment of the 50 04pese units is that provision )
" s made for and that conversion can easily be made 0 60 QepeBe oponttcn -
for use with Uvls equipnents requiring; that frequencys v ‘

My . 7
e e

Sp MIFDNSSt The englneering staff at 8,R.0.Ey have um
azainst orankoaso compression for any of the engines to - dOYoR v
Thoy believe that relispility and ease of startin, oan be by . N
avoiding ite ibey have comfidenco in ana have issued a developmsus conw” |
tract to Vincent .'yiaDe Ltdd, of Stevenage, who have ulready devel fol' T
the adadrulty w praccical, 8=-stroks cyole eugine using & charging M.nﬁ ’i "
ianxtuad 0f orankcase ocpressiunes The eayine looks prcuuln; Srem sony .
sointn of views; rolisbility, ease of aaintensnce, Opon‘ul‘ 14fe on legded ",;
fuels, ease o) splashproofing send weterprooring, and gemersl oleammuis ef, ~
desi ne Untuiled resulis of thy Adniraliy tests upon this nd.nq dm bo; - i@
outained 17 donireds N

NOTE: This document contains information affecting the national defense of the United States

within the mesnmy of the Eeplonage Act, 30 U. 8. C., 31 and 32, a» amended, Its transmission

onhemdnﬁgnd'ihcontmninmmmnmmﬁuﬂmhmuﬂbth.
It may not be reproduced in whale or in part, by other than ‘War Dep’t Agencies, except By per-

mission of the Director of Intelligence, 5. 2., W. 0. G. 8,

10¢ B 5ubaudkGs’ Jotalls of the eleotrioal side of the power m& N
arc uot yuwt decided) upon. “they will be forwarded as awveilabled :
l ) }’J v 8
1le This report hss been coordinuted with the ruyimeer Lisisen Gfficer -~
of this Office, and will be of intersst tv the Corps of RBagineds'se .4 oopy S
of 1ie ‘report is marked for distribution to-the Offies of the Ohief Bagineer
as well as Lo the Dffige or thas Chief Lignal Officere
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APGDIX A"

PARTICULaRS OF FaUFUS.D Reu un O Guaditd It D CliRuiG Lsis, (0CTUBLR 1946)

?;ting and Transport elght & uutput ained 1ife In Gasoline

3
- 2
output Dimensions Control Lhours botwsen  Consumption Remarks s B
lngine overe in hours/;all . ot
hauls at full load : . i
——e i = 3
100 watts Jdanpock or Zb 1bs, Throttle 200 ilinor + 36 hours ‘leight of 26 lbs inoludes camplute unit with © 15
v 12Ve DoCo Vehiole 13" long and field 100V fmjor chargin,, dwitchboard, oil tools and spares,
50 watts 14" high * Repge . lesas fuel, roady for attachiny to Cerriers
& 6V, 8" wide (puokbomp GeSe t0 bo dropped in ‘kit~bag )
- with mon,
B0 watts Tnlepack 90 1bse “Throttle 400 Finor T hours Jolght o onp
« MMV, 0.0 or 28" long and 2000 (mjor charging tohboard, oil, less tools, spares
259 watts Vehiole 12" high Fleld and fuol,ready for mule ;rsnsports In tfule .
. 18Ve ’ 18" wide Rege btation tliese items with spare oil and fuel -
. will be ofrried on othor side -of mules Tools
) and spare§ to stow in unit for vehicle uses
. At a latdl dato, a 50 ayole 240V unit may &
) ’ ] be desigrlld for this Sete
WO wetta Light 260+300 Ibse  Auto T00 inor =172 el ht xolusive or Battery end
840V, trailer 35" long Volt 4000 Yajor + hours Yools sparess Tools and spares to stow
80 oycle uele I/ 'ton or 195" high Rege in unit vehicle use. Gocket ocutlet with
vehicle 24" wide plus or #eCo ilote
minus Ge
2500 watts A tto —3itto Fleld B00 “Anor b O Y/ .
« 40V, DoCo Rege 3000 ;iajor hours Inocludes \
10,000 watts Leavy Ae " Auto volt 50O “idnor 1/2 hour  .forually fowed by & ton or othor lorry but to
240 Vo trailer wei it 2240 gy, 3000 tiejor bo satisf§otorily towed by Aritish jeep. Oca= ¢
50 cyole uCs  oOr 1bse  ylus - plete wit] tools and spares, spars fusl and | § 'R
vehicle. 120" long mime 0il, snd it osble and switchboard stowe .
60" high Dimensiond a. compleve in Traflor Be - Gatt . Y
T b4 wide only, Sodket cutlo® with A«O. metering eod P
- coatrole ° - 3 N
10,000 watts Heavy Bo 500 Iiinor 1/2 hour A i ditto )
probably trailer  weight (dry) FPileld . 3000 ‘ajor £xcludes charging switchboard } I TR
120V DaCe or 1600 1bs. Rﬁgo * _vi.-_»
vohiolo:“ i 60" long -t
!ﬁ hgh 'ﬂ'ﬂ'd'm"d’!MMﬂm"RT ‘

-3d £q W WORPYdea mam TR Mo 4q “und uj 2 soya
ML= POV S-S USSR IO I UY UY SIS 20 0 usino 631 JO UOPSNASS o1 4O

UONSIONTE) )] PSPUITS 89 TC DU I§ “D ‘B °Q 05 IOV sIeUopisy o3 JO FUTSAT SR SIS
NG PNTN 9N JO GRRD [FUORYT 373 STRHE BORFILIONT] FUTKIU0D TIWNIOP WYL, ‘LLOM
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’ APFuADIX, "B"
TABLE 02 P.RYICULAR RUGUYk .CKYS fU 2 RANOL OF (JGLNUS 1'02 GASULIIE ELLCTRIC GAyIRATORS
Tenerating — Wnglns  fexy — Output DTETST00S LIPE BrT.0a OVARHADLS
Set Rating Shaft kogine Shaft Of RULLES IN HCURS
watts HoPo .eight Speed Ue Tajorses Linoranes STEED CONTROL

Approxo 1bs, * ReF olle ches Inobes Inches

r

100 3/ 9 4,000 7 10 8 1,000 200 Meuel Yhrottle . ==
. ° ’ 2o L?-VQS s
600 . 13 25 2, 500 csdow (88
- «=8,000 1¢ . 10 8 2,000 400 Governor to plus et
r . 2 . or minus 52 may be *
= , ' . requireds *
2,600 6u 96 1,600 18 18 24 3,000 500 Governér to plus
3,000 : or mimus Zdy. ~=33FEw OO
10,000 ' 26 $50e» . 1,500 22 30 o6 6,000 600 - Governor to plus dagﬁ-
L . . or miuus 24, ;
" e ‘o ?S
.‘ .
. roight included oil carburvtor, {nition systen and cooling system, less fuel tank and fuels - . '
. Less rediator
ovw  afor overhail is defined as u oomplote strip with replacement of all weuring parts and others as necessary
R ssss  ‘linor owerhsul is that which oan be undertakea b, relatively unskilled porsomnel - it iuncludes combustion spade e
oleaning but the minimm and simplest roplacement of parts, )
. S
From: .3.Ae London Roport ;ive LA6UY=-46 ' 6 Hovembor 1946 *.
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This document contains information affecting the national defense of the United States

within the meaning of the Espionage Act, 50 U. 8. C., SI and 32, as amended. Its transmission
or the revelation of ita contents in eny manner to an unsuthorized person fa prohibited by law
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wing to tho goaowhat dafiering uajor roquircuents, uatnly lightuu
ir the 100 .a% anc 60O .att ctses and longovity in the 2,600-and 10,000
watt sizos, it has boon oconsidorod dosiradlo to submit two basio forms of
ongino, tho gorornl description ol each typo to bo substuxtially as
follovro: :

100 .atts

2D C.0e, dir-ocooled, single cylindor, GeH.Ve four-stroke, with aluminiume
bronzo qylindor head, harduned steol darrel, anodizod aluminiuam fulle
sidrtod pleton, high-strength light alloy comnosting rod with aond big-and
runiung; direot on Litralloy oraxkpine.

-sajor castisgs o uagnosium alloy i{ aboolute minimum woight is required,
or nop~corrodible arodiszed alumirnium alloy to Spocs DID.348 or oquivalent,
11 maximen gog~vator rosictance 10 more lmportunte

Lubrication by wochanical mmp on tvio total-lods tem, avoiding nsocosalty
vor oil i1lver, velve-zear totally cncloped gad lubrisateds

Ir dosign o genorator pommits, m(;lnc ocould bo doltod di.root to genorator
und~covor, w.th oraxk direotly attached to amiaturo spindle whioh, 1f
suttably stro.gthoued and carried in adequate boarings, would then Jorm
tho orarkshaite

{gzition by H.T. mognoto, unloss o ilywheel type o. aarmoto of lighter
weight could be dovigeds

560 Yatts,

T28 0e0ep airwcoolod) OdeVe horimtnily opposed twin oylinder fourvstrelke,
vith oluminium heads and inserted tustomitioc onstiron valve meats, hardewed .
&tocl barrcls, aluminium ifulleskirted pia » hiphestrength alusinium
comnooting rods tiith osplit bMigeonds, ni =chrone molybdopun slloy

iron orankebaf't wlth hardened journalsge - y

llaln cactlnga e:.uwr in magrosiud alloy or von-corrodiblo anodised clusinlus |
alloy, acdording to whethor minimm welght or maximum soo~water resistened
ls requirod, .

Lubriogtion by pressure feed bywlsp from ofl tapk in ribtbed sump, welves A,
and vnlvo-gear to'bnlty enclosocd auc Iubricated by -ptuh or npmb M.

gn:ltion by 1.7, flyrhecl or separato magnoto,
’ 1
Speod control by "Icospeedic® povormor 1f roquirods

Al?=oooling has boen put rorward on tho snginog alroedy mentionéd for Mghts .
necs anc ability to operate at any tuporawro without nooesslty ror drnimtng ol
tho emjsnica o. wepour walch mw be vigidle o an onemy. . 14
o iouﬂstrolno oyclo 'is gropoted bacmiso .t would appear to be c!.tﬁ.qnlt

Yo got a throe port-two-stroke:to dperste for thd regired minimm Guratids,

Os2ieVe aro sug;uc'wd to mlmmisa bmcl dutortlm M.r m aly
tanperawro oomﬂ.ﬂonn. ' , )
On the largoz‘ ‘slxes, ‘vhore wtgm abd bulk ero lou imporvant) bus the pﬁ
quired l:fe .a longor, wo sugzoet the following typess=

» t
o o {‘f. >3 ' ,A]‘A- H_' ]
\ “ . . e L’ "% ! . T * <
Troms .le..s London Roport Lo, xmeal« 6
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250 oeGe Liqulc-coolcd nedepioton troegtroks, vi-lh
wo firiry cylinders and"off dor w4k teo doubloeucting

pioton: as por our Jritlah latoat . 04565974

All promro focd lubrlcation ttn'onuh full #low filtor to all bearirge,
iesluding Gwll exds ond plstoms, vhich will bave oll~oooled crowns’ as
per our Britich futort io. 662124,

Gylindsr blook: of orbélzed non-oomdiblo alumm.m alloy, with insorted
dry liners o: oapbeiron or mltrdgen-hardened steol Jor maximra ebracive
rosigtanco,

Four boarlng hollow orgnlitshaits in r.tckél-chroma mlybdmn custiron with. _

7 HEAR “hardomed journnlc, coupled together by duplex rollor chein with hydrsulically
B b2 3 coutrollod tonsioner oproclet; oxhaust orankshalt set with epproximatoly
2 Eg ; 20° lood over trumsfer shalt to gtévide portetluing glving aaxiaum sconomys
- 2 3
i gg I aﬁool-'baolmd ‘toncvable cholls -bo all Mg—md and mein hearings.
: gg 0il ocoataincd in sunp undor oyunde: blook, and ooolea by internal watore
| o § ciradnting coils,
- FERE] . ‘ . !
% gg%; imﬁon by sorcencd il.{s ungnoto wzth inpulsc startors . ek
' -3 < \ . 1":
' gg a%q Opovc control by “Ioospeodic” governor on torottles )
LEH _
;’g’ai 10 k' slse ’ N
ﬁ Eg Gs0e lidquid~cholod doubls qrankshu’t dpposodepiaton troestroke, with .
HH four firlng qylindors enfl two didrping oylindors esch with two deabbesr . -
1991 asting plotons; tho aglne to bo bubstentidlly mn enlarged duplicateoff
3283 the 250 o,0. size engino as regards cyolo of operations, meterials esd -4
g ag’; goneral conutmchlono ' .
i : S ey
7 %Eg ? jo o " i F .
3 g 1 . a S :.3,
33223 r ’ .
It IVER 5
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