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~rllonal Oon""treatione with !rttpbzdo.U Staff of BiGIJ.IIle Research 
ucl Dcrt11lopmont ~to.bliahment• s ootobvr la48 JL•2 

Sliiii!IIU7a 

1.. T!lo s~is lwaearoll awl Dttwlopment ~at-blieliDlent. I (SliDE) . 
Ohriatalu&rob, uazna •• atter d1tiC\18&iona td.tll Si~B ~. lllreotora:te 
ot S1t;,Dal•• .;ar uttice1 l'l&ft instituted k developl!lfdlt pror;rac ror a 
Hriea of .(;U011JI8 Orlbiuo Cellel"&~ wui Cb&r~ 1 units desi(Jl8cl to 
P,w Saprovecl reliabUi.t~ wtd ease ot maiDtonance• With lon&er operat• 
iD& lite than tlaat obtai~Jed with present upita• 

' 2\ ~al detail& ot the owr&&l.l unite. awl epec1tio req'-lireaenta 
ami detail• tor tluf •n&lDe• are .~wn~ Speoit1o details em twes of 
&e.norawra ~ nat ,_t ~ to~a.tecl6 
CCJmEH!&1 •• . . 

fbi ~perill-.cleut b'D61De~ and Ullt;~rint; fjt&rt ot S.R,.Detie are 
wideaaa ad. ocmpcltat, ancl it ia telt tllat their views on eDt;inee for 
ponw.z. dwnlopu~ wiU be i'll'tereat1Dt;o A clnolopment contract bas 
beeD. let 1io Vilusea' .u,a.D, Ltdo ot Stmllllge_. Horta..rordehire._ who are 
well JalGIIA u "CS.dlder-e and mautaoturera ot li~tweitht~ hip-power 
uto~e ~· .. lD wboa ::. .. n•a.s. ht6ve 1\all'contidenoee, 
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1. Ali a remlt ot-~~~'ble pertormanoe ot ~·•ol1b. 
onc;i~e. ~uneratuau unu o ~ 'ttw reoont .,.., e~pealal17 I 
m 1.b raterootoe to 1.ho Ol.HII"&'tiuc.. lit• be-.on cmam.ul• .. le....S ' . 
c,ud11Do wu UHCl, trw sl.,oal• IC81Hlaroh an4 Ueftl~t Jataltli......_ 
(s.a.tJ.Ee) • CJar18'tobul'oh, J&epah11'0~ haw 1Da\l~ a clewl..-nt; 
pro~;nz:l for a D011 aerlea of .,_. .. ua1 '•• au iA euablr, uliizl& f'"GW" clUW 
torODt GaaoliDe •t;lae•• ttroater ~~aai11• alJ tiM •--t• 11 beilll 
placed on the cleei~ ~ tho ~iD811 the Jajar a!a ot Waioh ia to pl'ftt• 
within tno welwht lild.tatiODII• the moat rollablO 1111.4 wU117 ..sntaiMd 
unit .. 

OV!'J-ua.l. UB"li\!IJ;, VI! POctUt t11fiTS 
r, I f 

2. Appmu:l1x Ae oorroot to 1 oO"'ber l~' c1fta onrall partldulan 
tor the propoaed DeW aeries of pctwel" UDita• !heJ .,._ to ocap17 with tth• 
relevant olaua•a ot ~releaa folecraDKY Board Speoirioation• K.llt• ~ .. 
important teaturea ot, ldd.ah an the ..t-'iloaiDG 'teeta 1b1oh the eq"if&~lll' 
.IINBt ,paaaa 

.. . 
•• ~lormal ambiODt ~ratve toa'b.J inolu4~ teat to t\111 

''orld.~~ta lite. 1 

I ' 

be Drop toatz '(l) ad a oompl~ aa.-mbl7 to drop 6 iaDhea 
on to o. stoel plate. (a) •• a o~plete · •••enabl1 but CU"&ted to dl'op 
G t&et 011 to a .ateel pli.Lte• 

, I 
ao Vi'bration teata 1'11 th tho equiprAOilt operative and. non• 

oporati ve on a vibro.tiwl pl•trorm vi bra tint;, a't o. rate of between 10•100 
o~l.es por soooncl em(~ -.t Nilij)litudua vu-Y'iut. botwem Oo906 &Del 0.026 
oe:li.bctvra. . ' 

• 
d. !3ump toata. ~ oqu1~t will be aubjectod ,to not leaa than 

41000 bumps at o. rp.te ot Z~ bumps p4r aeooaid with a miniDUil tree cll'op Gt 
1 inoh• 

. ' 
e• H1.Jl amb1eu't temperatuz:o test•• '.l.'he equipment Will be roe .. 

quired to opero.te at 6600 aod. to. ~tUI ator~6 teats at 'IOGpo 
• • I, I • 

to H!,p 8{11bi,ent .t~raturo 'CUld hi()h b\maiclity teet.o ~e •'luipa~ 
me:Lt will be required to ogerate f.t ~oo, 9&fo relatiw h•ditJ 1:1d at 
55°C as;; rel1Lt1;n h\QdditJo 

. 
go Low temperat-ure and. preaa\U"e operation•, The equipment will 

l)o required to start rm4 operate at ambient tempbrat\li'Oa ot mia.us 4000 
&nd at pnaaurea of 660 ~ ot mercn&ry'.., .. 

~ Duet laden atmosphere teat. the. equipment will be required 
to operate in an atmoapbere heavily laden wi tn duet at ambicmt temper:&. .. 
turea ot ~5°C Wlt1. at 60;~ ~lati ve inlraji.dity• 

. 
io 'lhe- oq\tllpmunt will under&o a three JilOntn mould ;rQII'th Allcl 

storf:Lbo teate 

j4t .widi ti~ tctatp tQ proVe ~rotectiou. a.awt dri ~ rain• 
t'ire apraJ, aalt •••r~ end utber oorrodvoa auoh au war g•sea and cle .. 
OOlltomiJ::umtao 7 
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le 4if,..Siz B &i WI a table ot data! 1 recp 1 ru"" 
of tile .. •n•• ot pcMer UD!t•• 

•• ID add1t1UD to bei~ OCZI(Iletelt relillblo batwabll r.1.a.jor over-~ 
~· &ad .1~ aatiata~or; aDd o~tinuoua ~eration under all oonditionn 
~ .~1•'l• Bo&rd. &peo1t1oat10D ,,114 aa outlined 1n pM.ra, 2 aboft. ths en• 
at.'• will be l"e(fl1ncl to operate e111 ~~~~ vohirle?: ~ kl vork .llatid'aau 
torll7 at all &DLlea up to 15° ~ ~1e nurisontnt 

be Aooela1bility f.lld uuae of wa.in1.onLilluo a M im;un:tnut~ r .... 
qu!r-:Gt ot deal~· &tllllClardiaation o1' parts within t11e rMt.;e of en·' 
P.• ia de•irable but will not bv allanod to con1'11ot 1fi th the a.ttain .... 
Mat ot opt.l!lwl cle1iyn or eaoh wquipoDnt tor ita .Particular duty0 

o• E~ac.llw• 11111 be required to operate l)n ll'ta.nd~~.rd r.~.atar tre.na•
port f\aela, 1••• ,uct~ine up to 80 octane oo.utainiflL ~t.jlpru>..i '118:ttJty J··4 et.c...
ot tftneth7l lelllll per P• (Br~) J lubr1onnt11 t.nd r;ro&sea,_ . 

t. De'*'-idGDa Jaaw be• oarried on by s .. R.:>.:;, with Y&J'ioua on• .. 
~ IIIID&tiiOWI'Wa iD • a~ to tin'1 a 1~itable company who wAul.d be 
willlai to WlderUb 'the 4n.1CIIpll8llt ot ncinea to meat the rttC~J,irenents 
u .ilWD Mcwee V1Do.t B.LDo Ltd. ot Ste'h!laf;e, Hertfordahire. WD.S 

•IMW •• ,_. 110n IUitaW.e. cul a de~olopaont contrn.ct naa beon lot 
te tllat Otllpi'D~ Jt7 SeJl.D.JSo Oil bebalt ot the M.inhtry of ~uppl;r.. Vinaent 

' ~a.D. Ltd. or Vi.llo.1;• J..tde, •• it 1• aomotioes lmur•.n, iB uotad ks the 
_,__,_. 'of bidl I}Ofl8r, lipt'Wi.;l1t, matoroJOle •IJ.bines, an.u. ha.s wro·~ 

: •o•l a' "fW7 -o.ulul lJ.5b1; .riDe Ollbin• or approxir.ultely 500 ooao ur 
11 ~tor tlle A6d.N1'7 4\li"1DG tb• We&ro 7bo oontraot_oalll 1'or work to 
Wpa «a qdlatelt- .. .., n.&ltaoeoull clevelopl!lent u poeei ble or the 
~ "&f .. • ~ ~ e~t oi' tbe oontraot ia not de1"1nitelt':n0\Ttl• but 
'tt s.a..~ ,_·:oau t}!r a. .v .. oxpend11.ure ur apiJruAimately lu,ooo 
ra•• ~~-~>·- . . - . 

h • 

6• -~·•*"' C I.e .. \a"iet 8t&'Maent ol' '\.hu idoaa at thM tfinOtSnt 
0 QN11i • tt. aolati& ot t8ll l'e'IJil'r.luats. and in.dicaioea t.he line ot 
~ wld.ab 1dleJ -.u1 toUCJIIIIe It llill be noteu 'Uu~t "basiaa.lly two 
'P.~ ot eJ161Iw8 &r. propoMd.a (1) Vor tho extrc •rel: li.,.ntwuit.ht 100 

..... _., Wl$t allle•• a nonul cle•l~,.u. aircooloU.. overheud va.lvo, tour•stroxo 
.,.ale twe will - ued. '!be 100 watt mll be 0 ain{;lll!l cylinder, while tne 
eo _. wu .,..._. •• &I a JaOI"lsGIDtally O'a)poaed twi.D c;rlindere~ It 11 now 

' tfnW•t ......... tba1; .S,.1;)Wa tbo llpeOii'ied aaxir.IW!l wei&}lt ,limits. it will 
"- pnble • .•tt.eot a .-.,r.S.• "betwea 'the relat1"Ye powera required ro.r 
tal* 100 aa4 toO watt •1 .. •• ad to ::aak:a tbe 600 watt a three cylinder 

... II'IIJAl. UdJIC" ........ OJHDclel'l• p1ROD8• etoo U 1.he 100 watt. tltull 6iT
-"~.-tli'ty ot npl~t parte between the twoo ( 2} For the 
..... ~u-Pr ,...u.. or aeo o.o. acl 1000 o.o. or 6-1/2 and 26 hop~ respeotivaly 

w .r•tJte of -as.- •11 laaOIID ill tlaeory but. little encountered in pro.ctiiM ia 
WS., OGDit·~ I'l 11 a U.qutd-oooled, double orankahart. oppoeed piston, 

· ............. ~~ With t.o lil'!ui 07liadera and one ohargint; cylinder 1'or 
tW~.._l/1 ~JI:.O . ..S t.r t1riDC oJ1inden &4 twochArgiDf:, cylinders tor the 
U .._,. tM ojllad.era bel.q hor1aca11alo Kaoh ohar&inc. oylinct.r oontuns tvJo 

• · -.16daotS.C pl.._.. 11111iek pron• the Deoeaeary 1 lidint. 'ftlve action and 
' aa .. ~af.al& oe r.J.'...-.. t•r ~nt, md ohargi~ the cylinderso l'.J& 
~ ~-•,U.S.r 4ltailultee ..W. uae ot orankoaao oOt~reiSsion, O.l'l eTil wlu.ch 

8etl..-D.B .. _,. '&peoltted -..at M awided if' poaaible. Tha two orankshaf'ts 
_ ·-~ _ !.Gai~ecl toptber b:f a roll or chain. trom which a ta.co-ot't aproket Gi veu 

tiW ..... rbia 'lfta a OOUftniont meiw.e ot adjuatin~ the ahaf't speedo 
~ t.o ea;ta.a are to be. tn ettoot, aoaled down and scaled up vera1ons 

I I 

r 
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of a 1~ hp. 8Jl61De ot the ~!.S ]J! I it~ P~ ~loped bJ Yiaoat, Ltdtt 
tor t.h.e AWral1;y durin.. the paat • ..,.. 'l'M e~ine 1iaa d8w1apecl tw 
D&ri'll8 u&4• and hu •.ucoeea1'Ully paaH4 all Mlldralt;y'-n•, laolwUzl& 
100 hOur• c011.tinuou• nanrd.Jib on lOQ ocrllane ,aaolbe ooataiDiDC lpJr...,. ~ -
ut,l;r 7 o.co or tetrutbil le.-1 ..,-r pl.• (Br). !be nsf• ._. a ._, 
ole'n de•i-.,"U,. 'ltmct. i taelr woll to l.l,)l&qrool'1Jac ancl wat.rp~ IIDil 
J!IUUll)Tl ''l•" <:~ 1,, ' '\kiutained• 

s.· lletat.l~ ut tUu t1.\)tt• ot t;,tmeratun. eOiltrol p11D811, obM'pllc 
pu.elc, voltA:uo 1:'8b"1llatoa-~<l oto. haw DOt ,-t bee tOI'III.Ilatede ~.U,4l•L 
are o.t this ti~ uOI!t~4tl.Dfi ftriau• nru lh order to •len a -~·-
17~0 io willing tu Ub.dertoJc• thu deftlopMDt. wart. . 

7. J,lthou~h tho IITIKllltr 100 md 600 -~1 uait. oall tw D.O. ---
.and the la'r;er urd.ta tor 50 o1Qle Jr!Or aeOODd. Jc. butput, all tpa ol 

t;enora'\.ors \rl.ll 1:ht in"f'oati~ated, iDaludl~ pei"'II&Dat magDDt a1 ~wr., 
oto. Aa ~t. no re1pbD1iblo authority will ooait bi:uelt to tM ue of• 
400.200o O•H••• inatead or bO "•P••• tbe uee ot ~1• hi~ ~1•• 
plu• "'dr~ disc reot1t1er will be oau14erecl tor 'the two low pa..r .S.t• 
instead or a ·l.Ctt generator. 

o. A !~X'fllcmt requii'CI'adt ot tbe 60 O•P••• \IDS. te 1• that pi'Oftd• 
· be made for and that ocmwrdon. am •••Uy be •de 1ao eo o.p ... opentl• 

for \liO with U,:.;, equ.ipnenta roquirinr;; that tnqueAOye . · r 

9ft MlGI!f6St 1'htl •q1Deerifti: etatt at as.P.,l),~ ~--~ . 
a~ab,&t arankoaau ccnapreedon 1'or an7 ot \bit .,, •• u '-'~:Srle 
l'hoy beline. that l'811auU1ty and eue of atart1' OlD. -.lap'ue- • . 
llW1dinb 1t. .t.he;y haft CIOII.ticlenoo in anu haw 11-d a dnol, 1ft ..., 11 

tract ta Vino~mt ~'•h.•.J• Ltd~, of StewDA{,e, 1lbo baw 1Llr.4y ~eped tor 
the .n.ci:dr&Lltr " pr.o"Gioal, 8••troa crole ~ino u•lDti a obari£al& .,~~ 
i:l•tund ot craxuoase ooapreariun• The 8Ai,S... look• .,.-caS.a1Di, ,.._...._,. 
""ointa u1' vie\fa nliab1li ty .. eue o.t' aiu.~oe, operaiJUc l&t'e • lt ... t 
fUel a, eue Ill.' aplallqlrool'~ and weterproo~·o., &Jid -.....-al ob ••*•- etc 
deait}l• J.Jutuilecl rouults ot t!&a A4r.11ral1.J teete upoD thil •''" • be l. 
o-.staillf.)d it dOaired. , -,, 

10~ rr:.:::: ... t.«,.~..m:;,· .)CtaUG ot the elootrioal aide ut 1ibe ...... al• 1 

arc not :}St dea~daclt upon. '4'be:y will ~ torwardecl aa aftilable• 
I . J J , ' • 

11. This t'e,POrt l~&e been ooorclwted With tbe ~~••r Lial._. Gft"l_. 
oi' thia ottioc. Wl:l \lill be ot mtereet ~ -tn. ~· ot 111&111•11\N••otA ·~ 
of the 'J:egort ia n\lkrkecll•or cli•tribut10D to ·tOe GUl..- at tbe Gillet -1-r 
U well O.U '(,o the Ottioe Ol' tlld Chiet {.i~ Ottioer~ -

. . 1.0 ?J;:, 
\ 
\ 

" 
London :i.teport ~r u. lt-6689-46 6 llowe•lber lHI 
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100 watt• 
;:. 12Vo DoCo 
60 watts 
~ &V. 

• 

.... 
10 OJOle aoCo 

JQts watt• 
.. .OVo uoCo to,ooo ... 8 
~0 v. 
00 OJOlG A.oCo 

Io,ooo wat'ta 
probably 
120Vo n.o. 

TraDIIpOrt \iefbht £: 

:.laDpllOk or 
Vehicle 

trailer 
i/a 'ton. or 
whiole 

ditto 

ll•U7 
trailer 

or 
"tehiole. 

Dimensions 

26 lbao 
1311 lon& 
14" hi~ 
en wide 

a. 
28" lODf; 
1211 hip 
18" wide 

&5n lone 
l91f hip 
24" wide 

ditto 

Ao 
Wiigkt 2~ 

lbao 
120" 1~ 

80" hit,;ll 
M" ndo 

Heavy Do 

• 

imtput 
Oontrol 

Throttle 
and i'iold 
Ke~,;4 

--

0 

Volt 
Re;o 
plus o~ 
minus &,! 
).o'ield 
Re o 

Au.to vo'l:t 
ltGf;o 
l'lua ' ~ 
J:linUB '/0 

trailer wei&ht (dry) J:i'iold 
or 1600 lbao 

Ail•d lite rn 
hours botwea 
~iu.· overo 
hauls 

200 ~nor 
lOOV n.11jor 

111nor 
2000 \!lljor 

or 
3000 !tajor 

GOO •aiior 
3000 .;i& or 

000 :anur 
3000 ;~or 

bOO JJinor 
3000 :!ajur 

Gasoline 
Conaumpticm 
in houra/t;all 
at tull load 

· 36 hours 

ours 

• )UNr& 

i-iJ! 
hours 
1 2 hour 

J. 

1/2 hour 

vohiolec. 60" lone 
- ·~hl&l '8 ·o·a ·.v. &ocr "l"• =-iiji411110 ~ MpJII"'IIIIIII8 

·.lid .cq ~~<Waa .... 1IIIIR ~ .cq -u.s GJ.IO ...... ., J*IDfiG'CIU.,- .... u 
.,,. ,, "'":; • •• J r=Aa&a w 6i a M Iii •~ eat 10 aopiiJSM' ~~~p .10 

~ ~~ "JiiPIIICIII' n 'II paw If '"0 '8".00f~ ... U~81piO~..PIIJIPJA 
-~.a ~~'~' 10 -JSP J'DIICiplla ~ hAaJPI ~Jill~.--, DPLI. ·uox 

neurks 

• 
~ 

lDOl\ldel 
;io~ll:t ••4 b7 i ton or otbor 101'1'7 bat to 
bo aat1at otoril7 tawcl bJ Brl'"• .IMP• o.
plete wi tOol• mel ep&n~ ·~ ~ _. 
oil. ad til oable alfid awitobh-~ ·~· 
ut.eui ,.,. o-,ltn. tn '!nll.er ··• - diait 
oA17o ~~-~ •·t.le' wltb A«tt. •terlai -.4 
oantrolo : 

~ dltto 
t:xclude• ohar(;int; ni tohl»oarel 

"" . ' 

• := 
... 

1 • 
0 



• 

de~~~~n.fiiii filii& uu. &\put ihtttlai oils J.,!i>E bJoffi,'UJ..U OVNHiL\DLS 
set aa•tac &Daft -- Shaft Oli' ~D1Jm8 IU UCURS 

s.atta U.P. ... 1GJat Speed m ueif!! 1!dtli ~!ajor• .. !JiUOI''"'•* 
Appi'OXo lbao • tlef elL Ino a Inohee • 

100 i/e 9 4.000 7 10 8 1,.000 200 
. • l eoo ·• lw· 26 2,500 

",•8,000 14: • 10 . 18 2,000 400 
• ·& . ... 
a,60o e.- 16 l,GOO 18 18 8,000 500 

•8,\JOO 

10,000 18 ao-• l.&oo ~B 80 Q6 a,ooo 600 

~ 

.. . 
• "'·~ baol.S.a oU aar~Nntor, 1Gal1t10D sptta ad oool!Dg .,_t •• lese twll tank 8D4 .tu.elo 

.. JA•• ftdlatw · 

srEm OOH1'BOL 

146\U\lal throttle . 
Governor to plua 
or IDi.luwl s;~ may be 
required. 

GovemOr- to p1ue 

.~,-j ... ~ ., •• uvu 

~·'"' ,.ftS ~ 
C~:t'I3W Cil~ 

.,.val 
• 

or ll1au a.M • - m,;. dd8i 
~vo.s 

Gove~r W .Plua ., oioto oa· 
or ldnua 2"'-

•'-' 

._. :Jt.Jor owrhaul 11 4e1'1D8d u a OCJIIi1Jot.t .-trip wltb replaoelllGnt ot all weartzq; parte aud othera u neceahl'yo 

..... !ti.Dol' cnerbllil la Uao.t wh1ab oa be UDdertaka b.;. relatlwly waaldlled ..,ctJ"a~el - lt iaeludea oUIIblaatiOA apace 
olMa•ns tlut tbe ldldwn au4 81mpleat ntplac8i118Dt ot parts. 

6 lowmbor 1Dt8 
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VtllfJG to ~ oCWlOf.ila.t lh.i.i'Vin{, aojor nquiremsu, mallllJ' 11gbtaeee 
ln tho 100 .a.~t C.U'Ul 600 .7att G118D 0110 lOD£ovi~ ln tJa8 2.fJOOe ad 10,000 
:.e.tt G.i&oa, it has bocm OOJU&Ldorocl doaLrablo to IIWDI.t: tuo bulo il:mU of 
cmsLno, tho gcr..orol 4eearlrnlon oi' oach typo to bo au'b•tanti.41~ u 
follOtiD I ' 

100 · .. atta 
!6 c.o., ·~ir-oooled, at.12Glo qllndor, u..a.v. tcnuo-strolat, with a1ua:I.Di1De 
bi'OJlzo ¢i.ndor head. hardaned eteol baftela Ul)tisod. olumt.Dium 1\lll .. 
skl.rtoci pluton. hit;b-~ light allOJ 0011110oti.'Dg I'Ocl 1!1tb eo114 bl.c-.S 
nuliU.Jlt 41reot em =..ltra1107 o~n. • 

.~ajor CAOtl~o o"· 1 ~ai.ua allO)' 14 .aboolute w1,nl'?n -~~ ~• requtrea. 
cr D021•COZT04iblo tmoclilo4 al.um.J.nlU!Il alloy to bpoo. D1D•M6 01" oqul.Yalaia, 
li' maxi.mum GCOI-\'IQtor rOS.LStanoe :&.0 IliON laportczt. 

~br.LCAUOU ~J 1D0d1an.l.oal pUmp on ~ total-lo•a 8f111illla1 CL'IOicti.DC •oo1&i. .. 
::or oll i'llter, ftl.ve-t;:ear l;otolly cmoloDCJCi cpxil\lbridatocl. 

. 
!l.' cioBlbU OJ.' ,cnora.tor ~Oitlli.tG, SGLno ooul<i bo boltod Qireot to senorator 
CAUCl-covor, Yll.th ~ dl.rootly a.ttAobod to GJT11G.ti.Lro IJlllDdl• dllcb, 11' 
altGbly atru • .gthou.od ancl oo.rried in adequate boariJl&C, 111Wld tb8ll :Ora 
tho ornrlcaha.i·t. 

.. . • • r 

..tgzd t1on by u. :r. ~7fttlOol or aeparato ~to. 
. I ' 

Spocd control by -:t aoaspeedl o• (;Omaor lt roqutn:M~t 

Ail'-oooling bas been put J."o.rwa.N on tho q.luoc al.,_,. ~ ~,. •• 
D808 anC: ab.\.l.Lty to operate ~tot aJW tiUIPGI'ature Yltboi&t •OH-''1 l'Or ~ 
th_e ClilS.aoloa o~· ftPOU.1' wh.Loh mq be Vifllble to aD ODfllll"• 

~ ( . . .. .. 
llic 1·ou~atr0ko oyolo ';,e ;ropoaed booa1o -t TftNld appear to 'bo 4ltt14111• 
to eet u throe porb-twQ-Jtroke'to o,e"'t. tcir ~o ~recllll'Di.,. taatL._ 

- . . 
o.h.v. arc w~~ to mLn.Ulal.J INtrnl tletc»~C!Cl Ulldw ••••alft .s.w 
tcmaperattu'o ~ tf.OIUie • _ · - · r , • • • • ' , • 1 

• • - j ~; f("' I • .. I' 

Oli tb$ luPZ' "Sl.'CGDa :'dsoro .S.P1J atlcl llialk-·.ai'O le•• ~ ~~~- ill.- p. 
qUirod 1~1.·e J.S loll&or. wo augr;oet tho 1'ol10td.D& fo'pH.- · 

.. l • "' l If 1 ..... 1, 

.~ .. 4. LOrWon 
I ' j f \PI"'("' 

. ,• 
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• 'r 
' 
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~ !il~©· tlqut~coolccl ••au~5Cd.-ifl[r~= Wo-atroko, ,.J.:.th 
·Gt,1) t'lriq; C3'liudera w-~ • c!o::r ~@ tm dGublo-uct.i.r« ' 
pioton:: !UJ por our .at-.it:Lah ?atcmt .. o,565971J:~ 

-.\111 prOSDI.U"O f0011 lurlaa.tl~ ~ Ml i"lcnt 1'lli;O.t to aU.:,bear~J:ge,_ 
lncludi~ c;:!Oll wds anci g!etout thioh W.ll hAw oll•oooled Ol'OMI8 ., 
per our ilr'ltiGh ~'tont i~o. 662124. . . 
f>,(li~ blool: or ~z~ 1!0111-C;Orrodiblo eil.u;:ll.lllam all~, vl.th luo~te4 
Cry lin<u•o O.il.' oao'baii'O'Il 01' Ill tnJgan-harclened Bteol .:'Or meyiqr:t abraal 'Vtl 
reGis-... 

i'a'.ar boarlz.& h6llw or'f"'lmh9 f·ts in r..l-aioal•chtomo. I!Dl~ Clt\Sti !'OIL '14th. _ 
·~ jou~c, CCNploc! tocethcr by cluploi: rollor chai.D vlth hydral..l.Cillly 
oonttollod ~Gioaer fJt'I'OoketJ oabtmst oruJcahof1; act wl th 11PlVOzlmo.tol7 
zoo lOQ.d over tr841rter ablu'-t 1xt tl0ft4e pot"b-tluln(; gJ.'V'lng vxhmam ooo:raa;y. ' . . 
.stoo1-baottoc1'-tcn4mable -u.olle to All ·blt;-cmd Glid t:ai~ ~lD«•• . ' . ' ; ~ 

O.i.l 00:1taia.cd in sump Ulldor oylludar blo~ and oooloci by :lntenal wator-
ci.r~ntfrt co1ls. l 

!plti.oil by oarceAGCl i!.'.L'• mainoto wltb l.l\pUl.ac stt.Lrtor .. 

CpocC:: coutrol ~J 0 laospeedl.o11 ~-owrnor on t.~rottlo. 
, .... , ~· 

10 L.'~ also · 
l,Oim o,o. l14lU14-cbolcd double cprtmkshtJ:t dppoiiOA-plattm tf.ot.atr'ob• -'* -· 
tour i'.tr:l!lfS oyllndora e!lfi two ~me oylindon- ...c 1d.t:ll wo ---~.::1 
a.cti.ug,p.LatonaJ tho· cm.t;~.ae to' bo wti.W.ntillll7 u. at~ .,Uoau~ · 
the 860 o.o. llze ED:JGiUG aa ~ards qolo o.r opentionr. •ter.ial• ad ~ 
gcmercd oliuatru~ou. : ' · 
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