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OPERATION AMD BIAIMTENANCE

OP

KERIIATB SEA RAIDER 9PECU1. BHOINE

Thli bookltt li prejpSNd for tbo purpso af prMdlsg lb« taot bttUitor sad Iht
tor with Iho; data oasc&tlai to propeMAstalliittoo fenl.'opertti«is of tiio:&ruth:8«a.'Rllda» Spietdl'
Boglne. TiO litoaro drpowitSIt oiirrlco Irom iiU;^ 0^0 A rtdnoktef smoBB^ MlBiamM*
aHoBtiea Id roqat^ Coriala. ol&ido eautlidid te pbqor^ |td«d tSlq
Ailiy, 10 the'-«T»ttt)heM obotUd artao; a rpseial jn^ieia ̂ ot spocifieailjr eororod to ̂ is
iet comnoatcate with the Sorrlee DepartmtBt of the Iterxnath liiaBalitetartog Oompuy, Hila
deparimeet will eoopenle In 07017. posstble manner and ;eBdeaTor to offer a piaetleal wluitoa
taoed on experienee with thla engine orer a long period.

Each Bdrmatb Stt Balder Bpeelal Engine la earefoUj tented throned its ofpenllng rang*
before the engine leaToa the inelotr. iRte operating: nnga la from 400 to MOO rpm. The
IdliBg Bpeed is set at 400 rpa without load, ibis speed abould not 1>e reduced. Brery effort
Aould be made to ayold changing anp engine adjuntments during the prbeesa of instailatloo.
Both wafer and oil. are drained from the engine prior to ehlpment.

HIGH QUAUTT MOTOR FUEL OP NOT LESS THAN- 97 OCTAMR BAT1K0 IS RE<^
QUIRED; DO NOT USE A FUEL LOWER OCTANE RATIN&; MAXIMUM OUTPUT AND
DEPENDABLE SERyiCE MUST ROT BE EXPECTBD IF iBIB CAUTION 18 IGNtXlED.

SEA RAJDBR SPECIAL
LOOlOKO AT FLYWHEEL
FROM FRONT OF ENGINE

ROTATION



nOTALLATlON

Tb« oottStnicUoB of tbt cnglM Unbori ilMuld be carefuUy' eouMered by tbo boat
builder. B must be remembered that all of the tbntat torcea oaed b> propeiUag the boat are
Vanamltted from the eaglne to the hull through the eaglse ttmbera. It Is Importaat there -
tore that, the memhera used Ip supportlag the esgloe be sot-oaly qf apiple prqportloo but ao
laid out as tp dlstrlbida the thrust forces to the hull without undue eoneeatiatloa of stresa at
a  number of localised polpts. The engine stringers should be made as long as possi
ble. Croas-braclnff should be well fitted and adequately fastened. Use belts wherever possi
ble. The cross-bracing should be fastened to the frames and not to the pldnktng of the hull.

The arrangement of the engine compartment mast provide ample room around the en*
gttti to permit proper leniclng. In the case of twin screw lastallatloaa provide sufficient
room to an operator to work lietwsen the engines. The engine compartmant should be
floored tlfhtly to prevent small parts from being dropped Into InaceessUdo psrts of the bilge,
lb# should bo kept as low as possible. Provide ample room at the forward end of
the ugl"* to that tha hand tonlnc crank may be engaged wlUtoat any Intarfercnce. The hand
tpmlng lavar Is used for cheeking engine settings.

Group tho fnti line valves In an accessible locstloh. Qroup the electrical eoaneetloas
in sn accessible location.

PROPELLER SHAFT ALIGNMENT

Top porformance csnaot bo espeeted U the englos and ths coupling on tho propeUer
■haft are not in eorrtet allgamtnt. Tho engine nmy be placed In alignment with the propeller
ffhpft before the boat la launched but good pracUce requires that the propeller shaft

be ehackad after the boat la in Us natural element. Most boats wlU change their
shape slightly after they are launched. This allgament should be chtcked before the engine
Is started for the first time and any misalignment corrected. Neglect of this caution may

trouble. Reehsck the alignment after the first 25 hours of opsntloB en a new
nod thereafter depending upon the type of service In which the boat Is en-

gagaa. If tho boat is operatsd In rough water where a certain amount of "working* may be
ibe periods bstween InspecUon of alignment should bo shorter than on boats used la

ccmpanffvely calm water.

The face of tha tnglaa coupllag and tho face of the propeller shaft coupling must be
paiallal or as near thereto as it la posaihla to align them. Keep ^e coupling connecting
botU tlghL



BZHAOBT UNB8

TOe laslallatloa ol tba aitasst lises ta a matter whldi mast be flTeo caretul C0Bald>
exatloa ̂  the earal ardilteet and the boat Mlder. Btnee the detaOs of eaeh da
«U1 differ ea ̂ rleoe tTPds ol boata, the foUowlaK reaurks are la the fern of eautloaa aad
BosKestloaa for eoaslderatloa.

Ibe eihaust Uaea mvet prerlde a TesUag of the eihaast gtTgftt to a free aaaaaer.
Arold all poesible reetrictloBS. If pipe la oaed for the exhaaat Unea the elze oaed mast not be
siaaller thaa 9 1/3". U tublag la to be used to make ap Ihe the aae of 4"
tahlag la asggested. lOke ererT effort to anld ahaip benla la the itnixf, All «ii*ne
shoald be amde aaiag the largest radlaa possible wlthla the u,,
the ereat that It le aeeessarr to lastall soaad eoatroUag devleea amke eertala that aach de-
Tleea are of aaiple eapacltjr. Do not kaowiagly ioeorporate anythlag la the Uae of a
restrlctlTO nature.

The cooUag of the eihaust Uae Is a problem vhtch mast be worked oat la aecordiaee
with the rettalreamnta of a particular lastallatioa. There are eertaia preeauUoaa which smst

obserred. Aaj water piped to the eahaast Uae, either for disposal of eaglne coollog water
or for the parpoae of coollag the eshaust line, must Im entered at a polat whtdi wlU poaltlTelp
prereat water working bade through the eaglBe. The ideal eihaust line wiU drain Itself over*
board tiut this arrangement la not always possible. If the coastrueUoa of the boat requires the
elertUoa of the erttauat Uae say coollag water eatered Into the eihaust tin* nxust be adaalttsd
beyood the high polat of the eihaust line so that the water caaaot work back to Ihe eaglae.

rapor working back to the engine Is one of the eommoa causes of ealTo atlcUag com*
plaints. Brery effort should be made to reduce the posaibUlty ̂  eacoontertng trouble ta this
coaaecUoa. If water Jackets are used to cool the eihaast line certain that the water

passages therein are sulfleleBt area to preveat the posstbUIty of creating a baApressare
on the engtoe water pomps, ftteh a water Jacket, of coarse, should be prorlded with a moans
to permit draining la freeelng tea^eratares. Under some "onewtftnn tt may be adrtmble to
use only a prpportloa of the cooling water discharged bp>the englae for the purpose of cooling
the eihaust line disposing of the balance of discharge water orerboard In a separate line.

Where the engines are mounted low in the hull and the edmust manifold eihaust oat*

let la near or below the water Uae, a water-Jacketed ediaust Uae shoald be Installed. This

Jacketed eihaast line should be carried up into a *0* bead to a height which Is well abore
Ihe water line. The pipe Jotaing the after side of the 'U* bend can then be gleen a gradual
fill to the point where It passes through the hull abore the water line. When Uie qeelfiedbU
is prorlded, the water used to cool the water-Jacketed portion of the pipe may be mtied
with the dry eahaast gasses which hare passed through the inner tube of the *V* bend. Ihts

arrangement not only aroida necessity for further water-Jacketing of remainder of the eihaast
line hot prortdes an economical means of dlsposlag of water which has passed thru the ei
haust pipe water-jacket.



Jl
CAUnOM: SIBIM Ult 1 Jbp »mter-lmckBt ol the "O* bead preaeote a cold aitrface to

the hot taeaeo, coedenaatlon edll result U the eagtae Is operated at or near idltw
speeds tor any leofth ol Ume. as appteetable quantity ol «ter wlU accumqUto on the engtpe
aide ol the "U" bend and this fluid wlU run bach tolo the eefaaust nanltold and fto» there
tato the fombuelto" chantber ol the engine. This may cause rtleky ealees, shorted oat spark

II nter ts present in th« eyltndera la any appreciable quaatlty» U brj bead coo-
rod or break the piston, when the starUng wotor ts engaged. A condensation drain

should be proTldcd at the lowest polpt between the end of the exbsust manifold and the *ator.
Jacketed part ol the pipe. This drain should be opened when IJie engines make a cold start.
The drain should remain open while Qie power plant Is IdUng or cruising at such a tow
speed that eahaust pressure U not suUletent to drUe the condensation oeer the top ol the
"U* bend. If Installation will permit, a short section ol 9 or t« pipe should be forsMd Into
a trap to catch the condensation at tow speeds. Such an arrangement will retain the eondso*
satton tor a short period ol time and act as a sale guard In erent the drain ts not opened
when the engine Is started or operated at low speed.

The drain prertously referred to le tor the Inside of the eahaust passage, and addl-
drain must be provided for the water In the Jacket of the 'U* bend. Water repeatedly

fieestog tn this part of (he pipe durleg cold weather has been hnown to almost eompletaly
doss the iBssage where two concentric copper tubes were used to provide tbo Jacket
el the "O" Thla restrtcUoo canoed a mysterious loss of power as damage due to
freeslM was not vistblo on the outside pipe.

FUEt. SYSTEU

T)w fuel line Iwtween the task aod the engloe should be of ample capacity. This
lies ihtndd not U amsltor than 1/V copper tubing. The Une should be eecurely fastened to
prevent vlbratloa along Ibe run from the fuel tank to the engine bed. A berliental loop or
spprovad proof hose ohould be InstaUed on the fuel line In the run between engine
bed spd tbe fuel line «Bgtne coonecttons. This portion of the fuel Une should never be rigidly

A shut-off vajvo should l)e provided In ths fuel line In ap accessible poslUoa. Tbe
valve §*"«■'■« be located on the tank side of any filter Incorporated tn tbe fuel line so

that lbs Una may be closed off to permit cleanlBg of tbe lUter unit. FUtor units abeuldbs
momrted la a poslUoo which will nUow plaetog a eoalatner under the filter units to receive
the liquid dtatoad off.

Tbe shape apd «t the tapk or taoks wQl be dictated by tbe requtrementa
ol the InstaflaUon. Tbe tank or taoke may be located above or below tbe level of the carbu
retors on the engles.

Tbo preferred locsUon ol the tsnka Is below the cartMretors aa this arnugeraeot
avoids suhJeeMeg the llaal valves to eonstsAt fuel pressura when tbe engine ts stopped. U
d)rt ts preset in ths fuel, n esrburotor float valve may be held oil its oeat eauelng luel to
overflow Info the Intake manifold atrt cyllndera. Fuel aecumulaUng la n cofflbustlen chamber
not only ereatea a lira baaard but may damage the eoglae ca tbe neat rtart, tbould fuel be
trapped In cne of Ibe cylinders oa the eompreoaloa stroke.
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When the top of the tank ts aboee the carbaretoro, a eatve shoold be proftded in the
fuel tine and operating personnel instructed to close thle vatee as soon as the engine is stopped.
Whenerer possible, the fuel Unks should be so located so that there vlll be loss than fCar
feet gravity head en the fuel jnusp Inlet. The pressure of the fuel which Is above the
Inlet adds to the discharge pressure of the pump and this may result In fiwl pressure so
high that the float valves of the carburetors will be foteed from their seats causing IrreguUr
operation at Idle or at slow cruising speeds duo to an over-rich mixture.

The tanks must be so mounted that they are secure against shifting It the boat la
operating In rough water. Bach Unk must be provided with a generously praporUoned vent.
The vent must be extended through piping or tubing to a point outside of the hull. This vent
line must be tlghUy connected. When the Unk is being fUled, the gasoline fumes within the
tank are displaced by liquid psollne. The gasoline fumes are heavy and If they are admitted
to the boat will find their way into the bilge and possibly Into the engine eompaitment. These
fumes are explosive and a spark or an open flame may result In a disastrous explosion. The
vent should condua the fiimes to the outside of the huU at a point whore they cannot find
their way back Into the boat.

The aperture In the tank provided (or fllliag rttonld be of a generaus proportion.
This aperture most be connected ttghtly to an extensloa leading the filler cap to a point above
the deck line.

In the event the ftisl line Is entered' Into the tank at the 'top and co^ucted down In
side of the tank some provision should be made to permit draining the should twfh a
necessity be encountered. Clean-out ̂ tes should be provided on the tank In a location
where they will be accessible. If the tanks are mounted In a separate eompaitment provide
generous ventilation to minimise eendensatlon of water vapor inside the fuel

BNOmB ROOM VENTILATION

Large engtnea operating at wide open throttle use an enormous quantity of air. This
Item Is frequently underestimated. To secure top performance it is mut that an ample
supply of fresh air be provided within the engine compartmenL It Is advisable to keep the
velocity of the air through the ventilating apertures at a reasonable figure. It Is therefore
suggested that apertures be provided having a free area of not less than 10 square Inches
per 100 H.P. of the engine raUng. This rule of thumb data hae worked out well In piacUee
In ell caaee exce^ thoae In which the air in conveyed throvgh long ducta involving tiaip
turns. Whenever It Is necesnty to use long ducts Involving seveml shnrp turns, fbo sien
must be s«d>atiDtlally Increased.

11
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WIRINa

Um preperlj laaulatod nmw Btntadod wire In slsea ol edequata capaeltp. Wire tliet
■hoQld not be leu tbu Ihew IrrWreteil oa the wtriag diagram aad It the etrealt are
loDt atep op the wire atus to wlua o( gnater capacity. The capaeltp of wire „
the length toeraaoM. Vae narked wirea to Indicate rarloas elreulta u thia eheek-
iag the circuit. All wlreo ahowld be fitted with temlnalo. la eolderliig termlBala to the ***
of wlrea nerer ou add core wider. Roala core wider abodd be oaad. All wlrl«
tlou dttaild be deued w that a good contad la afforded. Beep all Do
Bot nm wlrea beneaih the floor boarda of the boat It there la da^r of the wlru la
contact with bllga water which will rapldlp deteriorate the ataterlal.

Storage batterlea soed la ceoaeetloa with the englae electrical epatem ahodd be lo
cated ae dow to the engine mm pualble. Storage batterp or battertea ahodd be well batoaod
to proTCBt aame from coming adrift in a aeawap. The ow of a lead llBCd eorefid bos to ooq-
tain the batterlea la recommended. Tbla boi^ d coorw, amat be TBslllatad. If It la not pu
alble to w mmot the atoiige batterp, a wooden eorer for the battery ahodd be prodded to
promt the poaaibllltp of a battery being nhort-clrcdtad If a wroscb la acddestly dropped
acroM the tarmlnala. The batterlea ahodd be perlodlcallp Inapeded to aaurtala the
lefd. Aeuadbllltp la of prime Importance. Uw a heavy doty ^ storage battery of not
leu Ihu IdO ampere hear capadty.

CONTROI. RODS

CoBtrol rods are required for the throttle, choke aad rererw gear. The apork sew
ting'la antomatlcally controlled by the cpecd of the eoglae aad needs, w t-o
eontrd. The detalla of the control reds will be dictated by the reqdremoats of an ladUvtdnal
tnwtallatlon w wo saggest the fallowing be obwrred. For the throttle aU tWxw- eootrd nw
S/gt diameter rod and provide ample auditing bradtets to prevent vibration aad rattle. It
la Impertut to make certain fliat a complete opening and doateg of the carbnrotor throttle
vdve la effected. The aame eantton ahodd be Observed wllh regard to the choke vdvea. The
four caibnretors w this engine are apnehronlaed when the cuts* luvu the fhetory aad the
cadrd rod Installed bP Ibe boat bdlder sbedd be connected to the throttle lever provided M
the engine control wlthoat fheirglTig the carboreter bdterflp spnehrcolsatloa. A lever la dw
provided for oaeaectlng the choke controls.

The reverw gear lever oontrol arraagemut ahodd be saffldentlp anbataatlal to with-
stand bending or fledng whw forcing the reverse gear into forward or reverw motion. It la
essential that a fdl throw la bdh dlrectloaa be iitttalnrl. Ibe reverw gear meat lock into
ASRAO motion aadalwInto RBYBRSB motton. A alight back laah In the ahodd be
la evidwcs when they are loAed in ABBAD or'RSVRItSR motion. Wlflt Ihe reverw goer cu-
trd lever eitawllng opward troaa the crou abaft Iho lever amvea forward for ABBAD mottu
and aft for BBTBRSB motion. The total are of travel of the reverw gear oontrol lever is
appmlmataly 430.

IS



TIUMOS TO DO

K«ti ton Epy^nft Ig OKraWtfi
Cheek ti^r'ea»"g oU lerel. See luhrlcetlon lastruetlona Page 38.
Cheek water or aatl-lreeze level In fresh water tank.
Lubricate water pumps - use waterproof grease. Do not api^r pressure to grease

cup cap, turn down only ustll cap contacts grease In cup.
Cheek taw water strainer.

KkSH 8,n QkcraUffn;
Lubricate distributor - sparingly.
Lubricate generator - sparingly. (Take up slack In grease cup cap.)
Check electrical circuit for loose connections.

Tlgbten external nuts and capscrews.
Clean fuel Dlters Including fuel pimp screens.

Bajilii jpft qww pppration;
Change oU.

Inspect oil tank screen.

Change oil filter cartridge it oil Is dirty.
Check tappet clearance.

Cheek spark plug gap.

Check generator belt tension.

Saturate felt under distributor rotor - light oil.
Check distributor breaker point gap.

Inspect distributor cap and rotor.
Check aoA clean screen In fresh water tank.

800 Hears of Operation!

Cheek generator brushes.
Check starter brushes.

Check alignment between engine and shaft coupling.
Lubricate starting motor.

Inspect water pump gears.

Clean oil cooler.

Inspect heat exchanger.

roR coNTonious asRVicE of uwg PERiooa rr is recouuekded that this encimb
BE OBERATED AT A SPEED NOT. EXCEEDING 75% OF THE MAXIMUll B.P.U. ATTAINBD
AT WIDE OPEN THROTTLE.



TO start ENOINR

Bflfor.* ataxtlttg tho Angins for tb* flrtit tfmo reid cirebSlj: Uio liurtraetltmari rAgirdl^
lobrtcaUoa. Jiiyn eeii^ tbat tbsra is pli la lhe engiiae. ^ oTsr ttp "9^* Itiiea to M» tilt
«U eoBaoeSoBs haT# boea atado aad >b -mire tbat -aay itiTea iaceipo«te4;ia Urn jiaea
are <op<^ Chei^ the englae electrical ajstem iovoee 'tiiat- ail oMmertlOBa are pxvperlf' loeateit.
iLBd tlj^t. &ppeet thi fiiei liaO tad correct any leaia tbuad :therdB. ^Open: the -aroMr eaiTaa
la thh Jaiel UaO.

Pliacethe rererse gear ceatrcl lerei; On post^^, Het the thr#ie :.aiMb
oaa-goartec opea. and adJusL tbe; chohe :eaalroi^ so Rial &e chOhe yaireB arp completely deeeii
Ttura the I^UOa swifehen to *0K^
pOdttira^ (Kde: U.iOtterlas^lla*
tioBs. a maater striteh auiT cootroi

aU; Oloetrlcal lelrcttilis;; to stidi la«

nallatiOas piake'. certda: ,lhat: the,

fflaster 'switch is eieaed.-)' Press
the starter hBttpa^

iOSTACTS'

m

lohittoffi
SACK SWEU

lOMmON SWITCH

Start and run with both ̂ lerers^ at

posltiim*

As soon an the- engine .be<!>

gins to .fire relrtsd the starter but*

tOo. 'and epch the dioke TOieel aO
they are only: partly efTectlyei AS
Boon' as the engtoe- bii^lda to warm

up the choke ralTes Should be iiuy
Opened.: Note the oil presmire gauge
ahd the amtfeteif to cheek the indln-

tion thereoB. Obaferye all yrater dis
posal Irtes; to make certain^ that: the
eootiag abater Is ciroiitlng properly.
RcCheek fuel and iwafor lines and correct any leaks found in same< When alTeorrOetlOnii hiri-
t>eea nude cast off ̂ and. operate: the englBe at a moderate ̂ ecd until ItrtA'thOraidily wiknsd
up.

Do. poi operata; tha etagloo At :mere thaa 7B% rt tha maslmsmr rpm for the 'llrit 10.
boors. :Zo order to eseerialalhemaatiaom rpm la a partlct^ir Intillabeo it fS pifStildilSle:
to: ope,i^to the engtae at wide open throttle for pertoda not to exceed . S iialindes dartdfiki Alter
the. engine has been .thoron^y warmed, .up;. Daiin^: thi's. 10 hour intertm^ dd Adt ;0|^irtO ;th«;
enflae at minimum Idilng, speed tor extendOd pertOds. .Ito Inol *rua .ik'' tfaS iniglae rtth thS
rarerse sear dleOnmed. Itost of the running la this Initial Interta ShOdd be bWPPM

rpm end ISOO rpm under lOad..

IS



Before retornfog to the mooring from a trial run try the elutch coatrela in reroreo
vuu the boat is out In open water to make' certain that any remote controls tnafaUed

are operating properly.

When the englpe Is stoppeid alter belog warmed up, It will not lie necessary to choke
the to restart. Never choke an engine that Is warm. This may result Ip Ooodlng. If
the engine Is flooded close the throttle to Idling position and open the choke valves fully. En
gage the starter apd turn the engine for about a minute with the electric starter tp blow out
the excess fuel.

TO STOP ENCQtB

Alter a run It Is suggested that the engine be operated at recced apeed lor
a p— of four or live minutes to cool oil and then turn the switch to *OPF* position. Do
not turn the fgnlUoa switch to-'OFF' poettlon with the engine operating above Idling speed ex
cept In the case of extreme emergency. If the engine continues to lire with the switch In the
•pFF* position turn the switch back to "OH* poslUon and let the engine idle untU It Is cooled
off BO that It wlU atofi when the switch m again turned to "OFF* position. The reverse gear
eootrdl should always be set at "NEUTRAL" poslUon when the engine Is stopped.

ACCESSORY DRIVE

Tlte accessory drl*e assembly provides a means lor driving the Ignition distributors.
The fuel jf'Mf are a^ao driven from the same shaft. A cam on the drive abaft la used to
operate the feel panips. The principal cauUen to be observed Ip the assembly of this unit Is
tp provide a alight back Ipsb barely discernible In the gears.

CAMSHAFT

Each cyltadsr bead on the Sea Raider Spectol Engine employs a atngle camsbaft.
The eperales the Intake and the eahaust valves. The camshaft used on the star
board bank la the same as used on the port bank. A dllferent camshaft, however. Is used
on engines of opposite rotaUoo. To Insure long life of tho cam surfaces It is essential that
the proper Uppet clearance be observed. The tappet clearancea should bo checked each 100
hours of operation and adJuetmsnU made tl required. Insufficient Uppet clearance wUl cause
a aeoxtng of th# cam surfacoo. The proper clearance between the valve tappet and tha valve
stem Is .018* for valves and .028* fOr exhaust valves wllh epflns warm. Two feeler

should be used, slmultaneeuily, one under each valve tappet aerew.
Tba is boUow and to supported In aeven bearings. OU to conduaed under

pressure through an oU manUold to the center camshaft bearing at which point It la ad-
Into the camshaft through a raetorlng dowel. The oil within the camshaft to thus

fftrrtd to tba camshaft bearings. Replacement of camahaft heartngs is seldom ra-
ttttlrad bxeapt aftar a vary long period of operaUon. In teplsflpp tha camshaft bearings tb»
proper practice to to replace the entire set as It to of the utmost Importance that »«»• ««-
shaft be kept In jtone. The camahaft bearings are of the bronae-backed babbitt lined shetl
t3fpe and are flttsd without sblma. ^



nie eod play of the camshaft la controlled by flangea on tho rear camshaft bearing.
The standard total end play is .00S*.O09*. This clearance must be carefully observed since
It Is a factor In the back lash between the camshaft gear and camshaft drive pinion. When
the end play exceeds .010* the condition should be corrected by the ttytufiatinn of new bear*
tngs.

The atandaid camshaft setting provides a closing of the exhaust valve at 9^ after top
center. Tho Intake valve beghur to open at dead top center, la the setting It
is Important to first provide proper tappet clearance between the valve Uppet and the end
of the valve etem.

A means of effecting a variation In the camshaft setting Is provided through an adjust
able coupling arrangement Incorporated In the vee drive shaft. To expose this arrangement
It Is necessary to unship the large packing nut mounted on the bousing enclosing the vee drive
shaft. When this packing nut has been released four capscrews must be removed from the
sleeve surrounding the adjustable coupling. After theee screws are removed the sleeve can
be pressed down Into the bousing exposing the coupling. Four capscrews tnP'"*"'" the conpllng
setting. After these capscrews are loosened the csmahaft may be turned slightly without mov*
log the crankshaft thereby affording the correction of apy idlght difference In the camshaftUm-

tag which Btlght result by tho tnstallatloa of s new camshaft, a new camahaft gear or a now
qiinahaft drive ptnion. Tbls adjustment can be made wtthout difficulty. The principal cau
tion to be observed is to mpke certain the ?^upl*,ng poslttonlpg Ckpscrews are made tight be
fore IJie housing sleeve Is assembled. The bousing nleeve must be reassembled before at
tempting to start the engloe.

The camshaft drive pinion and shaft are mouoted In a sleeve bearing which Jp turn is
assembled In the housing atUched to the after end of the cylinder head. The end play of the
camshaft drive shaft is .004*. This tod play Is cpntroUcd by the thickness of the thrust
washers used under the camshaft drive pinion. The drive pinion and the eamithafi gear are
lubricated by a directed stream of oil eomtw from a metered fitting. Tho drive shaft tuns
in bushings that are lubricated under pressure from the engine olUtg system. The back
between the drive ptplon and the camahaft gear phould be .OM-.OOS*.
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CABBURETORa

There are tour Zenith doiradralt carburetors laodel 23kMAV<10e<{uipped with Oame
arresters.

CARBURETOR 8PBCIF1CAT10N8

Name cf Part

Venturi MU/M

Part Ho.

038-33

CSl-10 Main Jet #39 - l.BS H/H flow 694 to 703 cubic centimeters
(See Note]

C52-3 Compensatlec Jet 434 " 1.7 M/M flow 849 to-5SS.c«^le cea>
tlmeters (See Note)

CSS-1 Idling Jet #10 • .8 H/K. This Jet la sot.flowed.

CS8-1 Cap Jet #1. Tbla Jet Is not flowed.

CS0-4A Cap Jet Base 4W. This Jet Is not flowed.

C55-1 Accelerating Jet #30 = 1.0 VtfVL Not flowed.

C3S-3Szi Accelerating Pump full stroke.

Clll-67 Accelerating Pump cheCk valve spring.

C81-1S Fuel valve seat #80-4 If/H. Not flowed.

Note. Jets are flowed with Uttered fresh water at temperature 73^ P. and 1
meter gravfty head.

The Zenith 33 Series Carburetor Is of the double venturi. dowudraft type with the.

regular Zenith system of fuel metering. (See Fig. 1.)
Carburetor Air Captclty

The Large Venturi (1) controls the air capacity of the carburetor. Its slae depends
upon the piston displacement and the maxlmnm operating speed el the engine.

The discharge end of the Small Venturi (13) Is located oear the throat ol the large
venturi, at the point of greatest suction. This arrangement produces a very high auction In
the smaU venturi and helps to atomise the fuel.

The Fuel Metering System

The vfatn Jet (3), often referred to as the 'high-speed Jet," centrols the mixture at
Intermediate and high speed. The fuel from this Jet passes through the Cap Jet Base Re
tainer (38) and Is discharged Into the air stream through the slot In the Small Venturi (13).

The Compensator Jet (3) controls the mixture at low speed and Idling. The fuel Is
meterod by Compensator Jet (3) and passes through channel A and B Into Well (13) and through
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tb« belM ba^ Cap J«t (9), tsto Um U9) tiiit'lKWtt tb« Ctp I<t Bm« ■ad th« Cap
J«t Baa#. rduiaeti At toiir^ndbrtarmadlaU apat ite feat pasaaa ltoo<«b tba Cap Jet CaUhn-
doD (1) aad Cap Jat^Xip dl) and ia dlaebaigad tato. (&• air rtraaa tbraugli tba alot la tha- amall'
aeatarl. Ibe |«|i CaUtmttaa. ty Bxaa*^ tba «Ua aad ahapa af Ua opeat^, coatrola UM
adxtiira at iovraal latarBadiata i^aad. Air ia iaia tba Vati (19) tbtot^k tba VaaU-
latlay. Bole (IS). Intrniiitrlny. air 'iala tba dlaebafga.Jal balev tha latl laral radaeaa tba atir-
faea taaalor of tba ibal; la oibar aorda, balpa (Ml How at to« aaetloa: aad raatrteta tba (Ml
&0V at blfb aiMdloa.

Tba Idllaa Sratam viilcb Gostrola tba Blatuia at cloaad thretUa la la ttaaU a amall
carborator atlih a diacbatia Jet, (lial maUrlMC Jet aad. mbmua oootML Tba Idltai Jet (4)
BMtwa tba taal,aad tba Idllac AdlnaUac Naedla (It) coatrola tba air (or tba mlxtora. Tbo (aal
aatara tba IdUac aratam Ibroagh tba .Compaaaalor Jat (3) aad paaoaa tbroogb .Cbaaaala (A, B
aad C) to tbo IdUay Jat (4) vhara It la mixed with tba air.

Xba Idliac mbdaro la dlacbargad threafb a T*'^*Hr obaped dlBcbar(0'jet,ora ao-callad
PiIbIbc Plop (10), located at tj^a tbrottla. Wbaa tba aa^a la idliag^tba air raloeltr at tba
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throtU« U very high. By locating the Printing Plug (10) at the throttle complete atomlzation
and distribution of the fuel is obtained.

Tlte Accelerating Pump

(See Fig. 2.) When the throttle is opened, the Accelerating Pump l.ever (10) and
linkage (20 and 21) moves the accelerating pump piston down in the pump cylinder. Check

valve (22) Is closed by the pump pressure and the fuel contained In the pump cylinder (ac-
celeraung charge) Is forced through Check Valve (23) and Accelerating Jet (6) into the air
stream. Check Valve (24) Is also closed by the accelerating pump pressure during the down
ward stroke of the piston and prevents the fuel charge from pissing back Into the float bowl.

Check Valve (23) is spring loaded {accelerating pump check valve spring Clll-67) to
prevent fuel from being sucked over at high-speed, wide-open throttle.

FLOAT SETTING

Tolerance of t3/64* on the Following Dimensions:

Dimension "A* ————————— 2-3/32*
Dimension "b" n/ig*

Remove carburetor cover and invert same to check float setting.

CONNBCTINQ RODS

An articulated type of connecting rod is used in this engine consisting of a master rod
and a link rod. When installing connecting rods the rotation of the engine must be taken Into
consideration. The link rod must always lead the master rod In reLation to the engine rota
tion. On the standard rotation engine the link rod is used on the starboard cylinder bank. On
opposite rotation engine the link rod is used on the port cylinder bank.

Lubrication of all bearing surfaces is provided by the engine oiling system. Oil is
forced to the connecting rod bearings through passages drilled in Ihe crankshaft from both ad

jacent main bearings. In the master rod the oil is conducted through a rifle drilled passage
lo the piston pin bushing. Drilled passages conduct the oil to the bushings of the link rod and
also to the piston pin bushing in the link rod.

The connecting rod bearings in Die master rod are of tho shell type. No shims are
used. These bearing shells are not adjustable. Filing Ihe connecting rod cap in an attempt



to pTOTldo aa adJttattnoBt muiit be prohibited. U the bearlnse ere badly worn, they ahoild be
repUeed by new beerisg eheUe. The lower shell Is Bsistelned la posiUoo by e dowel la the
eooaeetlng rod cap. Wbea Installlag the upper shell cheek the oil hole la It to see that there
Is no restriction et the oU passage tor the lubricant to supply the link yoke and piston pin aushlag.

The cap tor the master rod la matched to the rod and piloted by dowel studs. Bothlha
rod sad the cap are stamped with numbers Indlcatlag the pla of the crankshaft oo which

they should be replaced. When retsscmbUcg the connecting rod cap to the red it lo Impor
tant that the numbers of the cap aad rod Iw matched. When the coBneetlng rods are lastalled
on the crankshaft all nuaibers must be on the same side.

The link rod Is attached to the master rod by a pin at the yoke end. The pla Is
In position by a bolt which not only clamps the ydce pla but also dowels same

♦hnwtgh the of a groove provided. The poaltlonlag of the yoke ida Is essential to
the alignment of oil holes. OU Is forced Into the ydke pla which ts plugged at each

end. Boles la the pla are provided to lubricate the bushings la the yoke end of the link rod.
Boles are also provided to permit forcing oil into passages drUled la the link rod to conduct
the lubricant to the piston pla buying.

The InstaUation aad removal of the link rod yoke pla can be isade at only one point
without Interference either from the dieeks of the crankshaft or the web of the eiaakcase.
This poslUoa is reached when the top of the piston on the master rod Is approximately 1 1/2
laches below the top surface of the eyllader block casting on the upward stroke turning la the
dlreeUon at the engine rotation. The link pin elan^lng Imlt should be removed before the
craakehaft Is rotated to the aforementioned position.

To remove a connecting rod retialrcs a rather extensive disassembly operaUon. Both
the cylinder heads must be removed from the engine. See IsatmcUons under heading "Talve-
Grinding.* The oU pea on the engine must be removed. Unship the yoke pla clamping bolt
and rotate the craiikahsft to the point which wlU permit removing the yoke rod pla. When the
yoke pin has been removed, the link rod with the piston may be worked up out of the cylinder
block. If a complete disassembly of the engine Is to be made. It Is best to unship all six link
rods and remove the cylinder block, pistons and link rods at one Ume.

The mster rod will nol pass through the cylinder bore. It is therefore necessary to
remove the cyUnder block oa the master rod aide. U a complete disassembly of the engine
Is la process. It la best to unship all six master rods and lift the cyUnder block together with
the pistons and rods at the same time.

For Instructions regarding the removal of the piston from the connecting rod see that
portion of this booklet covering Instructions on pistons.

A reversal of the above procedure Is necessary to make an lastoUaUen of ceoaecUng
rods. Bear In that the rctoUen of the engine determines the loeaUou of the mastor rod
as compared to the link rod. Itoke certain that the IdenttltcaUon ijumbers en the master rod
and cap are matched. The link rods are numbered aad should match the master rods. The
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nuutar rods tnust bo proporly fssteited before stIsnipUpc lo *"■**" tbe Upk rods. After the
BSBter rods sre ipstaUed the link rods should reeelre the nest consldemtlon. When
tbe link rod yoke pin make certain that the gropre for the lock bolt Is tn Its proper position.
After the pin hps been pushed Ipto plpce, the cnwItahBft should be rotated so that access Is
to be had to allov tt» clamping bolt to be IpstsUed. Make certain that al^ coansctlons are
made tight and properly locked with cotter pins.

ALL BBABING SDItPACBS MUST BB CQATED WITH A FILM OP OIL BEFORE THBY
ARE ASSEMBLED. THIS WILL PROVIDB LUBRICATION UNTIL THB BN61NB SYSTEM TAXES
UP THAT TASK.
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FRSSa WATfiB <xt IMDIBSCT GOOUNQ BXSTE^

. Tbls system Is sometimes referred to as a closed cooling system sad In some tB'
stances, tt Is called a fresh water cooUsg system. The purpose of the system la to provide
a meaos of using fresh .water In the water Jackets of the engine and. In turn, cooling this fresh
water with taw or afit. water In which the boat to operating. Two separate water systems are
thus employed. These are caljed the raw water and the fresh water system.

Raw Water The raw water system uses the water la which the boat Is operating aad

Its fiuctlon Is to cool the fresh water used In fhe engine cooling system through the merfitiM
of a heat exchanger. Raw water most be piped from the Inlet connection In the hull to the
water-jacket of the reduction gear housing. Prom there It Is conducted through tubing to the
nw water ̂ imp from which It Is then forced through the heat exchanger units and discharged.
The raw water pump suction line must be fitted with a strainer so located that access may
be had for cleaning purposes. Periodic Inspection of this strainer should be made. If the
unit Is operating la dirty water this Inspection should be made dally.

To Insure long life of the raw water pump all foreign matter must be prevented from
passing through the pump. If forelgo matter passes through the pump It becomes lodged tn
the heat exchanger restricting that unit so that excessive back pressure Is buUt up vgqtnwt
the raw water pump. The raw water tRSsages of the heat exchanger should be Inspected and
cleaned each 200 hours of operation unless operating conditions show that an Inspection Is
required more frequently.

Due to the large volume of water used In the raw water system. It la recommended
that only a portion of this water be used for exhaust line cooling purposes and a separate
discharge line be arranged for disposal of the larger portion. Any diaptaai line
should be kept free of restrictions and the coinblned area of the exhaust pips cooling water
pipe plus the area of the disposal line should. In no case, be smaller than the area of raw
water pump discharge. DO NOT ROTATE THE BEAT BXCaAMOBR COVER. TBBDISCBAROB
CONNECTION UOST BE MAINTAINED IN POaiTlQN SHOWN ON PHOTOGRAPHS OF ENGINE
TO SECURB PROPER BAFFUNO EFFECT. OVERHEATINO WILL RESULT IF THIS CAU
TION IS IGN(»tED.

In the taw water system the direction of Dow Is as follows: Raw water Is first
drawn from the bolt Dttlng through the raw water strainer then through the water-jacket on
the reduction gear housing from vdilch It passes through a long tube along the side of the
engine and Into the Inlet of the raw water pump. The raw water pump la mounted on a bracket
attached to the engine rail on the starboard side of the engine near the starting motor. After
passing through the raw water pump the water U carried forward and across the
through a line which goes to a threaded hose nipple la the base of each one of the heat ex
changers. After passing through the Inside of the tubes In the heat exchanger, the water Is
collected and discharged through a threaded opening In the top cover of the heat exchanger.
As previously advised, the top or bottom cover of the heat exchanger mue* not Im rotated
because the raw water circulation through the heat exchanger Is of the three-pass type. The
raw water enters the base of the heat exchanger, goes to the top where It is so that
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It Is forced down through the center seetleo of the cooUng elemOot where a baffle to the lower
cover again directs the water upward through the tidMS where It Is colleeted by the top cover
for discharge overboard.

The raw water pomp Is of the belt driven double gear type. In addition to the usual
Immze gears In the after body of the pump, this pump la equipped with steel driving
gears which drive both the upper and lower pumping gears. The extra steel gears are In
tended to prevent Biid cutting of the pump gears by holding the pumping gear teeth from
metal to metal contact. Ibese auxiliary gears are located In a sidaafa lubricated gear box
at the forward end of the pump. Leakage from the gear bousing along the rotatleg shaft Is
prevented by means of a self-adjusting oU seal. The pump gear bouslsg should be lubricated
with SAB 40 engine oil and the level should be maintained up to the oil level plug on the out
side of the gear housing at all times. The gear housing Is equipped with a brsatber plug
which may be removed for replenishing the lubricant. Leakage of water from the pumplsg
chamber along the drive shafts Is prevented by rotating seals which are spring loaded and
therefore self-adjusting. Further Information concerning the construction of this pimp may
be obUlned by referring to the sectional assembly dnwlng appearing on Page 29.

wroBh watof avutem- The engine Is cooled liy a closed system. Use fresh water only In

the closed system. A supply of fresh water sufficient to replenish the closed system should
always be carried aboncd.

pmiBg the Fpenh Water avstemi Remove the cover of the WATER supply tank which Is lo

cated over the flywheel housing of the engine. The filling should be accomplished slowly to
permit the water to circulate throughout the passages In the engine. The engine should be
started and operated for two or throe minutes adding water, If necessary, to maintain the
level. After the closed system has been filled, the level of the water In the supidy tank
Should be checked dally, prior to storting the engine. ARtroxlmately IS gallons of fresh
water or antlfreese solution are required to fill the fresh water system.

The fresh water which la passed through the water Jackets of the cylinder block,
cylinder head and exhaust manifold Is drawn from the bottom of the fresh water tank through
the heat exchanger. After the water Is picked up by the fresh water pump. It Is forced Into a
line running along the otostdo of the cylinder block to the oil cooler. After iwsaing over the oil
cooler elements, the water la discharged Into a line which Is connected to a flange on the
top of the water Jacket of the eiduust manifold. From the Jacket of the exhaust manifold the
water Is then distributed Into the lower part of the cylinder block through three short con
nections, and Into the upper part of the cylinder block through a hole In each of the exhaust
manifold flanges. After passing throu^ fthe cylinder block and cylinder head the water Is
discharged Into the thermostat housing from which It flows through a lino cooneeted to the
top of the fresh water tank. The water circuit described above Is the normal on# followed
after the engine has reached a temperature of 190® and the main valve of the thermostat Is
opened. Prior to the time the engine reaches a temperature of 190® the main valve of the
thermostot Is closed and water passes through the by-pass valve of the thermostat and re
turns to the suctloQ side of the water pump without being cooled by the heat exchanger. Bach

of cylinders Is equipped with Its own water pimp, oil cooler, thermostat and heat ex-
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chaa^r so that lha aqutpBeot deaerlbed above will be found duplicated on the opposite bank
of the eitglBe. The fresh water tank, however, la common to both systems and forms a .main
reservoir for cooling water. The fresh water tank Is equipped with a large screen to prevent
scale, water pimp grease and other foreign matter from obstructing the fresh water fwssages
In the heat exchangers. The fresh water tenk screen should be Inspected periodically by
locking through the filler cap opening and In event that the screen requires cleaning, it may
be.reached I9 removing a large circular cover on top of the fresh water

The fresh or Jacket water pumps are of the two*gear type and are driven by bevel
gears on the vertical drive shaft. The steel spur gears of which are automatically lubricated
from the main oil supply of the engine. The drive shafts of these pumps are equipped with
packing glands which must be kep tight In order to prevent loss of fresh water or anU-freese
solution. Internal construction of the fresh water pumps Is shown in the eiibss-sectlonal as
sembly on Page 24. The packing glands on the fresh water pump are threaded to correspond
to the rotaUon of the drive shaft so that the rotation of the shaft tends to keep the gtgnrffl
tight. Two pumps f217S-L of Identical construction are used en the standard rotation engines.
Opposite rotation engines are equipped with two fklTI-R pumps.

Inspect the brenxe gears of the pumps after each 200 hours of operation. This may
be accomplished by unshipping the water line connections. When these flanges are free re
move the capserews which fasten the water pump gear cover and slip the cover endwise off
the gears. Gears which are badly pitted or scored should be replaced. Inspect the cover
and replace If It shows worn laces. Operation In water having sand in suspension causes
rapid wear of water jaimp gears. Boats In such service should carry spare pumps In reserve.

Plates are mounted on the side of the cylinder block. The removal of these plates
will permit access to the water Jackets for the purpose of removing sediment and scale.
Clean-out plates are provided on the eihaust manifold also. The water Jacket passages should
be Inspected and cleaned each 1000 hours of operation.

Operating Temo»Tatnr>; Normal temperature of the fresh water system with the engine In
operation long enough to warm up Is approximately 165® P. A sudden change from wide open
throttle to Idle position will cause a slight rise In -Indicated temperatures. This Is not an
Indication of trouble and the temperature will quickly revert to normal. A slight rise In tem
perature may be expected when the engine Is stopped. This Is normal.

Any sudden Increase of temperature other than those mentioned Indicates the need of

e»mlnlng the fresh water system. Excessive temperature Indications may be caused by:

(1) lACk of water la the supply tank.
Remedy: Add sulticleet fresh water to bring level to the proper height In the
tenk. A reserve supply of fresh water should be carried aboard the boat to be
used for making any required replaeement.

(2) Clogged scrwea In fresh water tank.

Remedy: Clean the screen. If water pump grease In excessive amount Is used
In the fresh water pump, the excess grease will be forced Into the fresh water
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system. Crease wUl pass through the engine and may lodge In the screen In the
fresh water tanlc. The screen Is InsUUcd to prevent the grease and bcale from
getting through to the beat exchanged unit as It is easier to clean the screen
than It Is to clean the heat exchanger unit. If the screen la restricted vrtlh
grease It should be soahed In a solvent. Use kerosene or fuel oil. If psoltne
Is used as a solvent, be cerUIn that the work ta performed out-of-doors and not
In any confined apace.

(3) fACk of water in the engine system caused by leak la water connections.
Remedy: Repair the leak and reflU the system to proper level. Caution: If
a large proportion of the fresh water has been lost through a leak always allow
the engine to cool off before reflUlng the system to prevent any possible damage
to parts caused by cold water coming Into conUct with overheated castings.

(4) Insufficient circulation of raw water.
Remedy: Investigate the condition of raw water Inlet strainer. If dual raw
water strainers are ins^Ued, turn the vaive so gut the water goes through the

side of the strainer. If no obstructions are found tn g»e strainer, check
all connect!""* for leaks In the raw water line. If the raw water pimp leaks
at gte [b":'!"C glands, the seal disc should be repUced. If the trouble cannot
lie located in the suction line, the water pump or the line to the beat exchanger.

and inspect Uis heat exchanger to see if these water passages are
obstructed by foreign matter.

Thfrmoatat! TO Check the giermosUt unit, the unit may be removed from the engine and
la a conlatner wtth sufflcient fresh water to completely cover the unit. Place a ther

mometer In the container and beat the water slowly. The thermostat valve wiU begin to open
at appr"idnpt"'y I6(fi W. If the unit Is In good order. The opening of the valve wlU Increase
as Che temperature rises. The valve will close quickly if the unit Is removed from the water
due to th* drop tn temperature.

onsrat*""' Capacity of the closed cooling system on the englee Is eighteen
pit—- tf a boat beating system is incorperatad In the freah watar hook-up this ca-
^city wlU change. IF AHTl-SBEBZE SOLUTIONS ARK USBD TBB CORRECT CAPACITY
SBOgy) BE TAfEEN WTO CONSIDERATION W CALCULATING ANTI-FREBZB PROPOlTIONa.
tf an antl-freese solution is used in the closed system, remember that the raw water system

be drained after each period of operation to prevent Ice fornUng In the raw water line.
There are five taw water drains provided on the engine. The raw water drains are located
as fbllowK

(1) Under the pumping body of the raw water pump.
9} At the lowest point In the raw water line near the reduction gear.
(3) The lower drain on the side of each heat exchanger base.
(4) The water ]acket of the Reduction Gear.
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RAW WATZR STRAINBRa SHOUU) BE DRAINED

If aaU-tr«ece la not naed In the CLOSED aYSTElf, thla arstem niaat be dzateed dartsc
Ireeslnc tempefaturea. Tea dialna are proeldad for the eloaed aratera and are located aa
foUowa:

(1) At the naderalde of each freah eater pitap.
(S) On the naderalde of each elbow atttehed to each freah water pifnp,
(S) Hie drain ping on the aide of each heat exehat^er bedyi
(4) At the after end of the cptlnder block on the ontalde of each

n la anggeided that the freah water la the cloaed ayatem be drained ont and replaced
with freah water at leaat twice a year If the boat la opeiating at a alatlon where dialnlsga
are not required by climatic condltlona.

VMAniumAri'

A connterwel^ted aaron bearing ciaekahalt la naed la the Sea Raider SpecUt engine.
The erankahatt la Oanged at the forward end to recelTC the flywheel. The driTlng end of the
ciaokahaft la tapered. The ciaakahaft la drilled to condnct the lubricating oil from the ""'n
bearlnga to the eoonactlng rod plna. The after end of the etankafaall la drilled to
lubricating oil to the rererae gear.

Steel back alloy faced bearlnga are need for both mala and connecting rod beariaga.

The end play of the craakahaft la controlled at the rear mala bearing. The bcarlt«
aheUa naed at thla point are proridod wllh flaagea. The clearance between those flaagea aad
the craakahaft che^ on the forward aide or the craakahaft gear oa the after side be
.000-.007* total. When laatalling new mala bearlnga this end play clearance mast be pro-
elded.

To Install now mala bearing sheila It la beat to ineert the crtakcase so that Che
eraakahaft may be lowered Into place. The Ofaakshaft gear mnat be la posttloa oa the eraak-
shaft. If the eertieal shaft gear (gmrt •V-3ST-1) haa beea distnrbed, tt ahonld be ramotfoted
before the craakahaft Is lowered late the eraakcaae.

Inaert the upper bearing shrils la the erankcaee centering all of the shells carnally
so that the orerlap la eqnal oa each side. The shells for 47 bearing are prorlded with
flanges. Note that there Is a alight difference la the thldmeaa of the flanges. Place the
lower shell for 47 bearing la posltloa aad tor the pnrpose of checking the end play clearance
laalall only the capfor 41 bearing. Install Ihe cap so that the number stamped thereon la ee

the same aide of the engine as the number stamped en the crankcaae. After setting op tightly
on Ike nuta holding the bearing cap In place take a small plach bar and smre the crankshaft
aa for forward aa It will go. Using a feeler gaoge ascertain the clearaace between Ihe crwik-

ahaft che^ and the front flange of the rear bearing. Neat check the back lash between the

crankahaft gear and the rertlcal shaft gear. With the craakahaft mored aa for aa

forward there should Im .004* back laah between these two geara.
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U «»erfl la ample baetc Umb between tbe two gears but Insumdenl end play between
the craskshait and the bearing fUsge rererae the bearing shep so that the thicker Oaoge U
on the other side ol the web and check again tor crankshaft end pUy.

When the ciaakahalt Is moved as lar alt as posslhle there should be no back la«h be-,
tween <he two gears, llahack Ush results In this position after the proper cranknhaftend
play hps been prodded It Is necessary to reduce the thickness of the upper thrust washer on
toe varUcal drive gear. This will result to » closer meshing ol the two gears which ahoujd
be ngh» when the crankshaft Is to the alter poslUon. Any adjustment to the verUcal drive
gear ahouJdBotbe made njitU after proper end play clearance Is obtained between the crapk-
utiaft and #7 tnaln bearing.

If It Is found necessary tp Increase the clearance as provided by toe new bearing
CO «7 hearing fUe toe thick flange ol the bearing to secure the proper end ptoy. Bo-

that the thldc fUpge ol toe bearing to cap must be on the same side as the thick
of the upper shell In to* emnkeose.

After #7 btartog 1* properly fitted and toe cap Installed, fit toe lower lieartog shtUa
to the reraatotog bearing caps. Ths sheUs should be carefoUy centered so toat toe overlap

beyond the edge of toe bearing cap Is euual on both tides. A careful taapsetlon
should bs made of to® ellgament of toe oU hole in toe bearing cap tad toe oU hole to toe
bearing sheU. Open up toe hole to toe bearing aheU U It U necessayy to prodnce n proper
.11,^.^..,* with the oU holo as U IB Important that there be no restrletlon Ip the oft line.

bearing atud nuto should be pulled up wlto eveo tension. 7b# correct tensloals
ISO ft. lbs. Oss a tontue Indicator wrench for tola If It ts posstUe to do so. Cottor plna

be carefully InsUUed and locked. Check each nut tadivldually to aee that toe cotter
pto has been properly Installed and locked.

Whenever toe crankahaft la removed from an angina the oU holee drilled la toe abaft
to ffttytui-f toe oU to toe cooaectlog rod bearings should receive a thorough and careful clan-
lag. OU holee are drUled from toe msto Journal to toe adjacent connecting rod pins. The
after end of toe to drlUed to provide lubrication lor the reveres gear unit. Tbto
pasaage ahould receive attoottoa and be carefully cleaned.

....-I for r"-"'""g the flywheel to the crnakahatt should be toaerted to the ciank-
before the cnakshaft le lowered Into the ciaakcaae.

Ko ahlme are used to toe shell type betJlago to Ihle engiae. B toe dla^lcal
cleuiapce la oseesstve replace both bnlvea of the bearing shell. Never tile bearing eaps In
an snTT"r« to make an adjustment. This destroys the conecntrtolty of toe besrlng.
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VmSATION DAMPER

All ennkohafts have a latunl period of toreiooal vlbntloa l,e., the eraalCBhaftitormanp
rotates In the main bearlnfa at a relativelj uniform r.p.ra. At certain npeedn It may, how
ever, alao vibrate' about Ita center of rotaUon with an oaelUatlng moUon. The connectlns nda
of the engine on the power atrokea apply Impulaea to the ciankahaft and ahonld the frequency
of theae forces coincide with the natural period of vlbntloa of the ennkahaft, the
of the torstonal movement may become great enough, at certain speeds, to causa an appreci
able stress In the material of the ennkahaft. To prevent the shaft from betng suj^ected to
the vibntory torstonal stress, the Sea Raider Special Is equipped wlOi a vlbntloa damper.

The damper consists of the following prlnclial parts: a center hub which Is bolted
rigidly to the cnnkshaft, a steel disc which Is In tun bolted to the center hidi. a flywheel or
Inertia members supported on a bronze bushing and fleziUy driven by a layer of vulcanized
rubber which Is bonded to both the flywheel and the steel disc of the damper. The flywheel
can, therefore, oscillate on the bronze bushing within the restnlning limits Imposed by the
robber. It can be seen that the flywheel, within certain narrow limits, can either proceed or
lag slightly behind the normal rotational movement of the crankshaft. Conversely, If the
crankshaft tends to vibrate In a rotory manner In Its main bearings, this movement is sup
pressed due to the damping action of the rubber between the crankshaft and the flywheel.

To obtain maxlmom efficiency and not have an actual detrimental elfeet, each type
of damper most be speeiflealty designed and tested for use with a particular model engine
with the rubber composition and hardness held to within very narrow limits.

8U steel safety studs have been provided so that the flywheel will be retained In
place In event the rubber bond should Mil for any reason.

The steel gear' for the starting motor is mounted on the flywheel In the conventional
manner and when the starter pinion engages this ring gear, the ciaaUsg effort Is carried
through the rubber between the plate and the flywheel to the crankshaft. The rubber of the
damper has been given a protective coating prior to shipment, ft ahonld not, however, be
unnecessarily exposed to lubricating oil for a long period of ttme. The tmuMfg |n the fly
wheel Is of a special -design, in that the Inner sartnce is recessed to retain a heavy grade
of lubricant The design of the bushing la such that ame need be Inspected, cleaned and
re-greased only at the time the eegine Is overhauled.

After an overhaul the vibration damper Imshing should bo repacked with Tezaco
Marfax «3 or equivalent Do not overlubrlcate. Use only safflclent grease to fill the de
pressions In the inside of the damper bushing. Prior to final assembly, the rubber behind
the bushing and on the outside may be protected by u.a.R. Cote #5080 manuMctured ftp lU
U. 8. Robber Company, Detroit Michigan.

Komlnal clearance between the inside diameter flywheel and the outside diameter
bushing is .001 Ught to .001 loose. (A light Thp Pit.) A clearance of .002 to .008 Is allowed
between the outside diameter of the bub and the inside of the buddng.
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When a now buahlog tJw fit of tto bub 1b tho buibtag Aoold bt ebfetod
prior to iBstBlUos tbo dowtlo Ip tho bub and tbo front pUta. Tbo bub obould torn frtolp but

Bpproelabto old# motloa 11 tbo cltaxancoa art eorraet.

Iba oroan-aaetloBal aaaaoblf abowo tha corract arraogamant of tba paita of tba
,famrr' aeaer*ly. Two ktoda ol danspara aro mppUed oa tbo Bca Baidar Bpablal. Tba radae-
ttoB gaar tppa may ba Idaattflad by a U-6/WO dlapwUr Iroot pUta.

Danpara barlag ̂  front tdata dlpmaUr of H-l/OO or a aymbol W-SOdS-A otencUad la
tba front plata baalpg a amaUar dlamatar of 13-B/Wi baaa boon fKtwrJPllT HtfUnurf IPd

far direct drlre UstaUatlcma a&d they aUHt aot td nnftd gn gnglntn ftflalWOd ff •
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FQBL PU14P

Tho fsel puQip supplltd on (ho englps Is of a eoBTestienal necbatdcaljy opontod dla-
phngm typo. Tho fuol piuap U flttatf with a bowl Is which wiU bo fousd a ocreoa that ahosld
recelTO porlodlc toapoctloa. Dirt and water wlU accustuUto In tho straioor bowl. Uako cer
tain tliat the ebut-otf ralre In the fuel line Is cloaod before attempting to remove the bowl
from the fuel piunp* Hi* toel pnmP 1* fitted with a hand priming device which may bo used
to fiU the carburetor bowl. This 'device should bo used when the engine Is started tor tho
first Mme or afUr any occasion requiring the draining of ̂ e qarfoorotor bowl. It wUl reduce
Die amount of crmAing by the starUng motor that otherwise would bo required. Kako use of
this feature and save the storage battery.

A study of the accompanying sectional l^ustration of the fuel pump wll^ provide an
understanding of Its eonstiuctlon. If a bit of dirt under the check valve In the pump rendars
It inoperaUve, make eprtain that the valves Ue perfecUy flat on the va^ve seat when rein
stalled after cleaning. Do not distort or stretch the valve springs as thlp affects the pres
sure setting.

To Install a new diaphragm In the fuel pomp requires careful attention to the follow
ing details. Place the diaphragm over the threaded end of the pull rod, Une up the holes
In the dlsphragm with the screw holes In the body diaphragm Qange. Plaea the upper dia
phragm protector washer over the threaded cad of the pull rod cup-side up. Place the hexa
gon shaped diaphragm alignment waaher over the end of the puU rod. a—mMif the lock
washer and the pull rod nut, the position of the diaphragm alignment waaher sad
keeping the diaphragm from twisting and turning.

TBB POBmON or TBB DIAPHRAGU WHEN THE FUEL PUMP COVER IS ASSEMBLED

IS THE MOST QIPORTART SOfGLE ITEM TO BE OBSERVED IN REPADUKG OR ASSEMBLING

THIS TYPE OF FUEL PUMP. IF THE DIAPmiAGM IS NOT IN THE PROPER POSmOf WREN
THE TOT COVER SCREWS ARB TICRTENS), TRB PUW WILL NOT FUNCTION CORRBCTLT
WHEN REPLACED ON THE ENGINE. Lay the cover on Ibe pqmp Ip the proper position deter
mined by wiarkfl made oa the cover and body before the pump was disassembled. laaert
screws from the top through the lock washero, tba upper cover and diaphragm. Tlgbtea the
screws until they liarely engage the lock washers. Now use a small screwdriver and exert e

pressure upward oa the llMmge so that the diaphragm is forced to its extreme high position-
While It Is held la this position the cover screws should be tlgbtened alternately and securely.
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LUBRICATIOK

A Ml pwssaro dry aainp gysteia la employed for the liibrlntlon of the Kermath Bca
Ratder Special eoglne. The eyetem conslsta of a dual oil pimp, a reaerrolr, related oU Uoea
and drilled {aaaapea. Tt»e oU pump Is prortded with two eepatate oectlons, one oectton be
ing termed the ocaecnger pump and the other section la used as a pressure pump. TTie pimp
to located at the alter end of the cnnkcasa between the »ee of the cylinder blocks. The oil
reaerrolr Is located at the forward end of the engine directly orer the Oywheel housing.

The system Is simple la operation, nte oU which Is spilled off the bearings wtthla
the engine accumuIateB In a small sump la the oil pan. Ttila oU Is picked up by the searmi-
ger pump and returned to the oU reaerrolr. The prsssure pump takes the oU from the rea
errolr and forces It through the Mirlcatlen system of the engine.

The sole function of the scarenger pump Is to take the oU from the oil pan and re
turn It to the reaerrolr. In the erent the scarenger pump fells to folfUl thle duty, first ex
amine* ell scarenger pump suction line eoanectloas to make certain that thers are no leaks.
Do this befort taking ths pump apart. The end ef the oil pomp suction Hat In tha oil pan Is
protected by a screen. This screen In of Urge ares and will eetdom require clesnlag excspd
at such times as the engine may be disassembled fOr a general orerhauling.

The function of the pressure pump Is to force the oil to all ef the bearings In the
engine. When the oU leares the pressure pump It Is carried through an oil manifold whldi
la consocted to each of the seren main bearing caps. From each main bsarlng the oil Is
forced through holes drilled In the crenkshalt to the connecting red pins. From the coanectp-
Ing rod beerlngs eU io forced through drilled boien to the wrist pin bushings.

The rererse gear is lubricated by the engine oiling eystom. Oil lo forced to the re-
rarse gear unit through a passage drilled In the after end of the eiaokshaft.

The csmshslt ticsrlnga are lubricated tiy a Uoe which la topped off from the main
pressure pump discharge line. This line connects with a drilled passage at the under side of
the after end of the cylinder head. On the upper side ef the cylinder head this passage la
again conaeeted with an ell manifold which conducte the oU to the eenter camshaft bearing.
At this point the oU la admitted to the Interior of the hollow camshaft and conducted from the
center r**'** bearing to the remaining cnmahaft betringa. Sufficient till la apllled off the cam
shaft bearings to adOTuatety lubricate the yilre tappets, valve tappet bushings end valve stemn.
The camshaft drive pinion and the camshaft driven gear are lubricated by a spray directed en
the teeth coming from a metered fitting. The auiplns ell aceumulatlng on top of the cylinder
bead la conductsd back to the oU pan by way of the vertical shaft booaing and en route Qoodo
all of the gearing In thla drive. All buahlnge In the camshaft drlvtog mechanism art lubri
cated under preaanre through drlUed holea. AU oft coming down the vertical shaft houalnc
drops Into the oil pan and retuma to the small sump from which it la removed by toe acav-
asger pump and pUctd In the reservoir over Hte fly wheel for reclrcuUtlon.

Two lubricating oU coolers are used on each engine. An oil cooler to mounted on
each side of the oU tank. The oU coolera are of tho plate type. Oil coming from the scav
enger pump passes through this cooler and Is then admitted to toe reoervolr. A relief valve
Is used to prevent building up an excessive pressure wtthin the cooler unit and Is lneon»-
lated la the scavenger return line Just tack of tho oil tank.



The plate type cooler will lose Its etfectlveaesa U formatloo ot gum or torclgo niat>
ter restricts the flow of the oil through the plate aoseaobly. ?or this reasoo a periodic clean-
Ing of the wit Is recommended. The setting of cleaning periods will be determined iqr the
chancterletlcs of the service In which flie engine is engaged and aloo I7 the waUly of the oil

being used. The operator should determine flih time between cleaning periods by studying the

oil temperatures. U the oil temperatures gradually Increase and the Inereass cannot be at

tributed to climatic conditions the cooler unit should be cleaned.

To clean the cooler unit It must be removed from the engine. Submerge the cooler

unit in a solvent such as carbontetrachlorlde, gasoline or kerosene. Place the cooler unit In

the solvent so that the openings of the unit are on top so ̂ t no air cap be trapped Intke
cooler unit. If a hand operated oil pump Is available force the circulation of the solvent

through the unit. If there is a source of compressed air available use air at low pressure

to assist in forcing the solvent through the oil passage spaces. All cleansing operatlcos

should l>e carried out In the open air. Do not attempt to clean the unit using the solvents

mentioned In a,confined enclosure. Carbontetrachlorlde acts more rapidly than gasoline or

kerosene. Gasoline or kerosene are effective If sufficient time is allowed for sopklng. Be

ware of fire If elthe'r of these latter two liquids are used. Make certain thst alt of the solvent
Is dnlned out of the unit before making a reaasembly of the oil cooler.

Unlesa experience Ihdlcates the need of a more frequent cleaning U is suggested that
the unit be cleaned each 200 hours of operation.

Grease cups are provided for the lubrication of the water pump shaft. Use water

proof grease for this purpose. The water pump shaft should be lubricated before each days
operation but th* lubricant should be used sparingly.

The generator Is also provided with grease cups which should be filled with a light

grade of regular cup grease. Avoid over tubrleatlon, as It Is only necessary to turn the cap

of the cup down until a very light pressure Is exert^ on the grease.
The distributor should receive a drop of oU at the same time. The starting motor

requires no outside lubrication as It Is provided wllh oUess type bushlpgs.

Be careful to avoid over lubrication of the engine. The quantity of oil required to

fill the lubrtcatlcg system will vary slightly with different angles of Installation In the boat.

Engines fitted with reduction gears supplied under contract W 1911 tc-910 and Vf 2789 tc-58
are pressure lubricated from the engine oUlng system. Oil Is conducted through a hole drilled

In the after end of the cranhshaft to the reverse gear. The tallshaft of the reverse gear Is

drilled to carry the oil back In to the reduction gear. CO return boles are drilled through

the reduction gear adapter plate and the oU pan flange. Due to the Urge diameter of the re

duction gear houelng some oU will be trapped in the redaction gear, particularly at low speeds

but U.wlU be returned to the system when the engUe reaches approximately 1500 R.P.M. It

U advisable, therefore, to check the lohrtcattag oil In the tank while the engine Is operating
at cruising speed Just prior to the completion of the run. By proceeding la this manner the
correct amount of lubrtcattng oil will Im In the engine for the next run.
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To Fill the Oiling System

All oil is drained from the engine trefore it is dipped from the factory. When start*

ing a new engine, for the first time, poor eight gallons of oil in to the oil reservoir (tank
nearest the cylinder block). Remove the cover of the reverse gear honslng and poor about one

gallon of oil over the reverse gear and operating mechanism, making certain that some oil
reaches the ball Iwaring throwont collar and the exterior sorfoce of the reverse gear drum.

Replace the cover plate and tighten holding screws. When the engine Is started and is idled
at the dock, a quantity of lubricating oil will disappear from the tank, as it Is pumped back
in to and retained In the reduction gear housing.

After the engine is warmed up and the boat is under way at a cruising speed of ap
proximately 1500 R.P.M., the oil which has previously been retained in the reduction gear
housing win be returned to the oil pan, where it will be picked up by the scavenger pump
and returned to the oil tank and this will result In a gradual increase in the quantity of oil
in the main tank. While the engines are operating at 1500 R.P.M. or above, additional oil
should be added If necessary to bring the oil level up to within approximately three Inches
from the top of the filler opening In the oil tank.

Do not try to fill the oil reservoir to the brim. The reservoir is provided with an
overflow which will conduct excess oil back into the oil pan. When the engine Is in operation

a comfBcatively small quantity of oil Is in the oil pan. If an excessive quantity of oil la ad
mitted to the system the after connecting rods may splash in the oil and cause a fouling of
those cylinders. •

USE SAB f40 OIL WHEN THE WATER TEUPBRATURE IS 45** F. OR HIGHER. USE
SAB #20 OIL IF THE WATER TEMKERATURE IS BELOW 20® F. USE THE BEST GRADE
OIL AVAILABLE IN YOUR YICDOTY THAT IS FREE OF. AGENTS WHICB UIQUT PROVE
DETRIMENTAL TO ALLOY TYPE BEARINGS.

To Change Engine Oil

The engine lubricating oil should be changed each 100 hours of operation. The best
Ume to diange the engine oU is after the engine has had a run of sufficient dnraUen to
thoroughly warm up the oil. Place a suitable container of adequate capacity beneath the drain
cock provided at the oil reservoir and drain off the oil In the tank. To get out the small

remalnliM in Ihe oil pan start the engine and operate at the lowest possible speed.
As soon as the oil ceases to Qow from the tank stop the engine and refill the system with
new oil. If the oil is dirty when withdrawn from the engine change the filter cartridges on
engines

Engines fitted with the plate type oil coolers have incorporated In the lubricating sys
tem two cartridge type filter units. The filter units are mounted inside of the reservoir. Ac
cess to the filter cartridges may be had by removing the circular covers attached to the upper
surfftee of the oil reservoir. The filter cartridges are provided with handles to make easy
their withdrawal. New filter replacement cartridges should always bo carried as spares.



OU Pncsttra A<tJtistBeiU

To proTOBt tmlUlng op oscesslra preuuroa la ths oU llpoa a aprli* loaded raUat
VBlTa la tocojrporalod la iha tubrlcaUnc aratem. Ttia railed nlni be. (ouod oa the aide
of the ecaDkease Jaat att of the Qrvhsel hottalac oo the geaantor aide of the asflne. The
reUaf aaWe la adjustable. Wltaa the protoctlpg cover la reiaoTed a slotted screw will be as*
posed. TO iBcreasa the pressoM tum the eeraw to the right. TO deereaee tjie prassare ton
the screw to the left. Any adJaatnieBt of the oil prasstua relief valve laaat be oade whea the

oU la hot, I

The staiidard aatUng of thie relief valve will register a minimum of 00 patiada prea-
Bore 00 the oil preasvje ctugr whea the eogloe |a operatlag at wide open throttle ajod the oll-
is hot. The lodlcatad presaare caa be espected: to drop off as the eogipe ̂ ed la reduced.

B-2H » y-R-sfTGAsner

R-IOtiR 1 \ iO-R-2?l-2
R-273-1—V \ \ /^R-102 OASIOT
R-27«-\ \ \ ////-h-za-\

VOIL PftBBBURB RXODLATqR ASgniBLT

00 Pump

The oil pump le located betweeo the. cpllader backs at the after eod of the vae of the

englae. A dual oil pump la uaed cooalsUog of a acaveoger and preasure aecUoa. Tbe paaip
operates at craskahaft spead.-

The acaveoger pamp removea the oU as it accumalatee la the ell pea and returoe
thia pU to the. task located .over the flpwhetl heoalng. The scavpager ppmp comprlaee the
uppcrppitlpa dl the aseeiablj. To^dlMapeobie thlp pprtloa of Jhp ppaip It. la apt-.-peepaaary
to remova tba; aatlra pump from; .tha taglaa. Tha oil pomp corar map ba ramovad .piqpoalag
tho acsveager pomp gearp. The aeavaoger pustp drive gear la ̂ linad oa the drlvlag ahaft.
The Idler gear le provided vrlth buabisgs^ ;Both gears: taaj be slipped off Ihc shaft; altprthe
pump cover la retaoved. Clearaaees to eaable oae tp cbeeh for wear la thta portled of.the
pump la to. be. fauad listed la tho' Tpble .of Clearaacee. la reaaeeadillag the scavtager pump
It la essential thaithe gaaketbetwrpaa the coyer asd the pump podp be Ip gppd eoadltloo. The
use of a new gasket la recoBmended U It la pcaalble to do ao. Tha gaakel (hlckneaa la .OQasa.

The lower poitloa of the oil pomp aaaeiablr hboaea the presaare paoap. The prea-
Bure pomp takaa the pU Irpsa tha taak pvar tha .nywheel aad forcea tha oU through tha lubrU
catlK eyataai. Todleiaaemble.the preasure paam'I le Beepsaary to raaova tha aatlraposQ





aw«iplilj from tb« engtBOt Tbja Gsay b« aecompUaIia4 bp dlscoBseeUsg all oU li&ea atta^ed
to tlia pump anl remoatng lha pump laottBUng capserava. Tha raaioval of tha prasaura poiqp
body aapoaea tba praasuye pvon* gaaro. tba drive gear of the pressure pump Is keyed to tba

drive abaft. V la opt aecaaaary to ̂ laturb the ppaltloa of Vw drive gear on tba abaft except
In the event of making a repUcemeat of tbe gear. Ibe pressure pump Idler gear may be

readily slipped off tba Idler gear shaft.

To check the wear fn tba oil pump ascertatp tbe elcarance twtwaan tha housing and
(he end of tbe gear teeth, also between tha end of the gear apd tbe housing. The bushings In

the Idler gear should be checked (or wear on (he bfler shaft. The back lash between tha

drive gear and Idler gear should Im checked. Tba Tbble of Cleanness should be consulted

Ip mak|lT|g these chechs. Tbe remarks la this pangnph are atgdlcable to both the pressure
pump apd the scaveoger ptpnp.

PiaTOMS

Tbe plstonn used in the Sea Iblder Special Englns are of the aluminum alloy type.

Pour piston rings ars smployad. All of the ptston rings are above the piston pins. For

standard ctearaness, ass tbe 'Table of Cleanneta.'

The platon pin la of tba full Ooatlag type. It la retained In the platon by a aanp
ring located In tba outer ends of encb of ths piston pin bosses. At room tempenture n prop-
trly fitted piston pin «U1 have n light push fit In the piston pin bosssa. If the piston pin
Is dltaassmbled, make sure that both amp rings la sach piston are properly Inatdled and
seated la the bottom it the annp ring groove. Fntlure to properly lock the pin la pUce will
reault in the pin working eadwaya mad scoring the cylinder wall.

Four plsloa rlngSj are used on each ptston; counting from the top of the piston, the
Mags are Installed In ths fwowtng ordoR

Groove II: 9/sas a S*l/di Compression

Groove 13 A 9: 1/BI x brl/B' Combination Compresaloo apd OU Scnper Ring, In*
stalled with outer groove down.

Groove 14: 1/i* x 6-1/4* OU Cowtrol Rfng.

When tnataUtcg new piston rings, the rings should be checked before they are placed

on tbe plstonn. Place the piston ring In ths lower portion of the cylinder bore In which It
will be UBSd. The tower portion of the cylinder bore Is suggested since It Is less subject to

wear. Sguare up the ptston rleg by using a piston as a guide. Wllh feeler gauge ascertain

the clearance between o' Ibe piston ring. Tbe gap clearance should not be less than

.030*. File the ends of the piston ring 11 nscesaary to provide this minimum clearance. Tbe
maximum gap clearance is of minor Importance. After, the piston rings have been tested In
the cylinder bore fOr gap clearance cheek the rings In tbe proper grooves of the piston to
make certain that they are not tight In the piston groove. After these checks, the piston rtnga
may be lostallsd on the piston which wUI be used la the cylinder bore la iriilcb tha rings
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wan chackad. Lukrtetla t/ta ptstoa tings, wltb 1^ oU altar tbey ban ba«n Installed on the
plstess.

Wbaaevar a platen Is repioved from the engine tt should t>a caraXulIf cleaned befon

It Is nplaeed. W><en cleaning tb" piston do not use sharp Iraplements. The eaaterlal of

which the piston Is mace Is soft and casll; mutl^tad. Antd sciateblng the llnlsbed surfaces.

Pistens stamped with the letter "H' are used on the master rods. Pistons wltbout a tatter
designation are used on the link rods. Pistons stamped #1 an used la the syllnders directly
behind the flywhael.

Pistons and piston rings should be well coated with lubricating oil when tbey are In*
stalled In the cylinder block to provide lubiicatlon until the engine system caa take up this

RBVEBSB CEhja

The assembly through which power Is transmitted from the eiaskshall to-the propeUsr

shaft is called s nTsns gear. This hdwsfsr Is somswliat of a mlssomsr sines this unit pro
vides not only the nverslng mechanism but also s cluteh mechanism for forward drive and

the means of eftecUng s neutral.

With the control lever eilended upward a shifting of the lever forward provldea the

forward drive. The movement of the operating lever tp an after posltteo provides a nverslng

drive. The neutral peslUoo la about midway between the two eitremes. The unit wUl lock

la AjaBA9 or A9TBRN poelUon and shy nmote controls installod to eperste the gear unit

must tw so arranged as to effect a pnper locking In both dincttoas. No lock is la svfdenes
la ths neutnl position. When the unit Is locked to either ABEAD or REVBRSB posltlea a

slight baek lash should be noUceable In the control arrangament. Tbla Is requlrad to pnvsnt
undue thrust on the cluteh openting cellar. Ball and roller bearings are employed through
out the gear unit. The entire unit Is lubrlcsted liy the engine elUng system end therefon n-

qulrea no sepants lubrication attention other than that which It should receive when a new en-

gins Is started for lbs Urst Urns or when an engine Is started for the first time after a com

plete rebuilding. In such Instances, It Is reeommended that a gallon of ell be poured over
and Into ae tqpfty parts as can Iw reanhed to provide a temporary lubrication until the englna
oiling systemj begins to work. This ell should be the same as Is used In the engine. Do
not use grease In the igear unit.

A planetafy type reverse gear is employed. The forward drive Is through the msdtnna
of two clutches. At the foi|ward end of the drum a cone clutch Is Inceiporated which trans
mits fhs power from ths edglse to the drum of the gear uqlt. At the after end of the drum
a multiple disc clutch trengfers the power from the drum to the engine tatlahatt. The tail-
shaft Is coupled to the propeller shaft. When Imih dutches are esgsgsd ths gaar unit ts coo-
sldered to be to ABKAO posltlen. Both dutches operate at ths sasta Umatrom a slngis com-
trot. In neutral position bgth clutehss arc dlsesgagsd.

la ASTERN position t>oth dutches are dlssngagad but the brake band ts clsnqisd to
tks drum prsventtog Nt# drum from rotating. This braking actloo cansss ths power to lie
tnnsmlttsd from the gear te ,lbs crsolutiatt to the star gears wtthln ths drum, lbs star
gsars by wllb the gear on the tnllshaft cause the tallaliaft to turn to reverse rotaUeo.
The gear unit used provides a reverse ratio of 100%.
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If th«r« !■ •Tldesea that tha clutch Is aci boUlog properlr In fonmrd nstlon flrat
checfc tho eostrols to sm tbst s propor esgigemait la btlog seconpUsiMd. K tbcio are la
order it W SMessarj to adjust the cltdcb;^ 10' io this first st^ tho poctao. Re more
tho cover plats from tho rorerso gear housing. Place tha coatrol lOTOr la.ABKAE> pQsltien
and rotate eOglao hf hand until tho od*
Justmeat lock clip Is accessible. Move
tho roToroo gear -cootrel lever lato
A8TBRM poalttoa so that the brake
band prill clatnp the dnimi LOoseil'tKo
lock ciip screw oolf sufficient io Uft
the dip out of the notch. When the
clip Is Out. of tho hofoh tighten the
dutch bp tumlng the cover dockwlse
one or more netchos and reidaco the
'dip and tl^ten the screw. Iteplace
the cover plate and set the control
lover at neutral position. Start the
engtoe ami .take a trial run where, the
throttle may be fully opened to' check
whether or not the dutch will hold a

pover oatpuL If the dutch
continues to'^lp' repeat the opexatloa
until It hdds. One or two notches ad-
justmeat Is usually sutfldeat to
taks oars d thO oormal wear of
the dutch dptta. U a seeming
ly aheermal sdjustmrat is re
quired to. make the dutch ttold,
It la recomineaded that the diitoh
dtSeabe UspoCted^ if thOy arO
hedly ccorod: they should hie re-
placed^

Uniter aortnal cireum-
slancea the reveroe adjustmeat
requires UtUo attoatloa. If hew-
ever the hfike band fails'to keep
the drum. frOm slipping an ad-
justaaeat la required and diould
be made at the llrst ofvortnalty, TO ADJUBT Nit RZTBtU Oiuvb
as the drum mast be:malatalned In a stalloiaxy podtlon tn order to etfpct a reveraihg «f Ihe
prapdlsr shaft rotatteo. This adjukhneat may be made by removlog the MvOr plate of the
reveree gear hOusiag. Wlthdmw the cotter pin which lecko the edJustaMnt'out on th» cam-
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iihaft. Slsek btt tli* mX icrnr la thw ildet of th« xarorx* tnaa toK, Poll taa Imx
toto Mmm poslUeaand llght«B;Ut<i adjaatlns attt p5A) with A lo Wcii will
keep the dnai fiAa kevolTlsg vhea the engtae la at full 'powek; Bh a)^; 16 [lieitlhieia the eattar
plQ to aaJot»l9 the noattloa pi the edjoatlag not. Set up aad re-wlra the aet aerfv ia<the
bieke band Itic.

CautioH! Do not adjpat the band ao tl^t> that the cam (BC) cannot be palled Idfo « lO^ad:
poaittoa. Thd can cestera tdcat btf ahapped pabt. aa eh«aa arbeit. Ipcked. fpe stauoo/

Adm^mt.r

AfitvmAt,
f^rrtpn

fa J8A fSA 2 aG /S3 m

^jBommmcr
.mMb»%oa*o

fivcdmmkcT . .

When thead geara JeaTa oar tadbiy thejr are adjasted M that each of'iha d jd^ara
Kor 18. <000 eat) exert tmliOrta preodare afaieatthe dsteh dlaca IMtea 188. layer Ib^ .ithrdtmiato:
go abotiL ,|taeh plonger ianaatbered ier the plaea where it goea iltd If thf plasgbra ani to>
mored for anj poipoae thep nmat be pet ba^ Into tbefr aase plaeea;. Sea jrat '.tor aaaendtip
maiks. Whea the gear la correcap Inatalted ami adjsated the -three tcggtea paaa center when
la go khead aad abet ttghtlp- at ''A* (see cut). Ihla preresta them ffbiS' juaylrB est! rirt
eauaiag the cinieh to dipi

la the epent. It. ahooid. bo necesaaxp. .to reaioTe the. rererae gear for either exaatlai^
Uoa or repaUv: the operator moat renora the rttveraa gear boaaijw, T}r>t .Che- eeddot
lereria rererae poaltioa. Remore the corer. plate- and oaahlp the derta pta ai the .after aod
of thb rod operatiag the' brake band Ibektsg: 'mechanlem. Bhahlp the two! tdloka-'biad aSbtor
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aroa to wUh4«wl«« tHe cotter pins tod eUpptag tl.e tochor trips 8""^« «« f®'~
thebrajte tand. Remove aU of the etpscrews Ip tbe reverse gear cover r^ainai
eapscrews aroupd the reductloo gear housing. When the reduction gear adtjA
tfte reverse gear housing caa be lifted free.

Whmi the reverse gear Is «.posed remove the three bolts
plungers. These three bolts are loeated In the eatenslon of the rear
gear unit. After the holts are removed each toggle assembly should be wtthdiawn. toCe «se^ly out of to. vmy it wUl be easy to locate a screw having a »«ge h^^
wh^ IS used to retain toe ball bearing In toe after cover of to*
screw. After tots screw is removed It will be possible to
sembly with the reduction gear adapter, the pinion and bearing assembly. ftEB BJBDUCnON
GEAR. When toe toUshaft Is out of toe way the reverse gear drum assembly tan b* « rt««
aft o5 tofg-r on to. cranbshaft. The drum assembly Is heavy and must be ha^ed care-
fttUy. The Installation of toe reveree gear Is a reversal of toe operation outlined.

REDUCTUm GEAR

The reduction gear Is of the Internal type with heUcal teeth. The drive plnloii baa
..lanal teeth and Is keyed to toe main shaft of toe reverse gear. The driven gear ts of
the inumal type and la supported on antl-frlcUon bearings See Reverse b Reduction Gear
Sectional Ahsembly.

The forward end of toe alow speed shaft which carries the InUmal gear Is supported
on toe front end by a roUer bearing, fbe rear end of this shaft la poslttonod imd wppoj^
by a double row baU bearing. This tatter bearing also takes the propeller thrust,
forward and reverse directions. The inner race of toe double row bearing Is damped be
tween a sleeve on the alow speed shaft and toe ̂ rward end of toe propeUer Mujdlng C ange.
The outer race Is ctemped between a shoulder on the reducUon gear housing and the oil seal
retainer.

An oil seal of the automatic type ts used to prevent oU from leaking out along too
propeUer shaft flange. Aa previously .dated, toe reducUon gear Is pressure lubrlmted from
toe mtn oil supply of toe engine. It Is cooled by too circulation of raw waUr throuito toe
water Jacket of the reduction gear bousing.

TO mhie too redaction gear, remove the eapscrews In toe outer and Ltrgest
of the reduction gear housing and disconnect the water lines and toe propeUer wup-

llBg The propeUer shaft should be moved aft approximately fCur laches after whlto
the reduction gear driven gear, supporting bearings and houalng may \>e removed aa « udt
Aftsr toe mntn bousing to out of ths way, the eapscrews which hold the rwductlcn gear ataiAer

to ths oU pan may b* removed, KeXt remove toe three bolts holding toe toggle 'evew
to Remove the toggle levers nftor which toe reverse gear main shaft, togstlMr wlto
toe propeUer gear on the front end may be putted back out of poslUon and the ̂ pteir pUte
moA riuft assemblies may be removed to toe beach fbr further dlaaosembly. »ee Reveree
Gear for additional loformaUoo.)



^  In remonembllag tbo genr 11 la intinitut that tha precanUoaa liTtn 'Ranrae
Oaar ba obaerved. Aftar the capacrawa which held tha adapUr onto tha eU pan art thor
oughly tishtaoad. they ahculd be aecurad with lockwlia to prareat thatr baekli« oat asd dam
aging tha gear.

.1 Til radnctlon gear ptnton baU bearing may be dlaaaaamblad by ramovtng the loek-Ira Md ̂ ttg oat tha three drilled head capscrewa which |iold tha pinion waahar In place
alter ̂ ich the drire pinion may be preaaad oil of the revarae gear main ahaft. The ptnton

Vtmif ^ » "Jhtcoating of white lead and oil to prevent aealflng of abaft on re-aaaembly. Lockwtra mart ba
reitoced to prevent ptnlon waahar and capscrewa from working loose and damaging the gear
train. The crosa-sectlonal aaaembly of tha Reverae and Reduction Gear given farther In
formation regarding the relaUon of the above larta.

VALVE AND VALVE 8PRIMQS

,  eyMn«»er two for Intake and two for eahaaat. AU valvesw Interchai^eable for nae either In Intake or eahausl ports. A single valve aprlng is uaed
wllh each vrive. Within the valve spring a smaUer spring la used only for the paipoae of
maintaining the position of an oil seal. i»n»"

.  ,.. guides on each head la provided with an oU seat at the upperend P>W* to the fbrm of a felt washer located In a reUlner cup. New felt wash-
era ahould be liutaUed after each valve grinding Job if it u possible to do so. Valve looks
are in the form of a spilt tapered washer. Two ptecea .re repaired fbr each valve. The
valve spring retainer washer la tapered to eonfbrm with the valve lock. At the opper side
of the cylinder head casting the retainer Is need to poslUoa the valve spring.

The valve sprlngrare cadmium plated to resist corrosion. Do net use valve aprt^
that show signs of rusting. The valve spring Is loaded to 44 pootids whcb compressed to a
length of 21/4". The load Is 70 pounds when the spring la compressed to a length of 1 7/8«.
A variation of plus or minus 4 pounds Is allowed.

' VALVE GRINDING

Drain the engine so that water will not run Into the cylinder when the cylinder head
la lifted. Disconnect the water line from the cylinder head and remove the tachometer drive
Shalt and body from the forward end of the valve tappet cover. Remove the valve tappet
cover. Remove the carbureters and control rods. Disconnect eihaust line at the flange en
the exhaust manifold. If sufficient assistance Is avalUble to lift the cylinder head with the
manifolds attached this may be done, otherwise It will be necessaxy to remove Intake aid ex
haust manifolds. Remove the cyllrfder head stud nuts. Do not release the nuts holding the
camshaft bearing caps. These nuts are located on studs which bold the —"">■«««
brackets in position.

Unscrew the large packing nut on the vertical drive shaft bonsl:^. mrii this off
until It Is free. Remove the four capscrewa Immediately above the packing nut so that the
vertical shaft sleeve may be dropped. Remove the oil line providing Inbrieatloo to the valve
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ep«ntlng ntcettanlani. UXt tha eyUader head straight upward and remore to a suitable work-
log space.

ItciBOTe Ihf camshaft bp unshipping the nuts holding the camshaft bearing caps. Ro-
pUM the bmlng caps (match numbers) setting the nuts down tight to maintain the
bearing brackets la proper location. Remore the raire tappets and place them in the order
in which thejr were remored from the engine so that they can be returned into the
bttshi^s with the same faces toward the camshaft brackets. Depress the ralre spring and
the ralre. spring retainer washer so that the locks can be remored. VSIre retainer locks
are in the form of a split tapered washer. Remore the inner spring and felt oil seal. Re>
more the ralres and note the number stamped thereon. This number should with the
number stamped en the ports in the .cylinder head when ralres are reassembled.

Clean the ralres carefully makiag cerUln that all gum aeeumulatlona en the ralre
stem are remored. If a ralre retaelng machine is arailable make use of it. The seat angle
Is 46®. Belect ralre number one and place it in the pert in the cylinder headeorrespoodlngly

Place grinding compound on the ralre seat sparingly put the ralre into plaes.
A large serewdrirer may be used to rotete ttie ralre by placing the end of the serewdrtrar la
the Slot prortdad in the ralre. Press the ralre against the eyll^er head and rerolre It part
way around forward and backward until the compound is worked out. Remore the ralre
clean it and the seat in the cylinder head. Repeat the iqwration until the ralre ■««< the scat
In the cylinder head are both polished and clear of pits. A seat of 1/32" wide la to
hold compression.

When number one ralre is properly fitted start on number two ralre and continue
through the entire set. When all of the ralres hare been ground carefully wash the ralres,
the seats la the cylinder head and also wash out the ralre guides. Oil the stem of the ralres
and place them in position so that they may be reassembled with the ralre springs and re*
talners. If arailable use new felt oil seals when reassembling after the ralre grlndiiv lob.

The nest operation is to reinstall the camshaft and careful attention to this deUll is
essential. Turn the engine until the number one cylinder is at exactly dead top center com
mencing the suction stroke. Number one cylinder is directly behind the flywheel. Note the
plane of the tang on the roe drire shaft. Set the camshaft drire shaft so that the slot atthe
lower end is in alignment with the tang on the reitlcal drire shaft. Remore the camshaft
bracket bearing caps. Place, the camshaft in the bearings so that the number one In'rhe
ralre cam Is Just making contact with the intake ralre tappet. The cam will be on the star
board side for a standard rotation engine and on the port side for- an opposite rotation engine.
Place the camshaft in position and reinstall the camshaft bearing cap. The cylinder head is
DOW ready to Install on the engine.

The use of a new cyilnder head gasket is recommended, if this is not arailable
smooth out any rwgh spots in the used cylinder hesd gasket. Replace the nuts en the cyli^er
head studs and turn them down as tight is one can with the fingers. Beginning it the center
Bled work to the ends of the cylinder bead liy turning each nut slightly. Repeat same seguenes
until all of the nuts hare been drawn down securely. R a torque wrench or tension IndlcatM
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wreaqh Ifl awilablo Ughtea each nut to 05 loot pounda.. Alter the ecglne haa been operated
a lew hours and ta sUU warm tighten the cylinder head nuU again In the same order. Beloie
starting the engine It wUl ̂  necessary to check the valve tappet adjustment Hsset the vilvs
tjippets alter the engine has warmed up.

THE V£B SHAFT

Two vee are employed one lor each hank el eylltiders. The vee shalt drives
the apd th* accessory units duel pump and distributor). These shalls are dri ven
Irom the upper end ol the verti«sd shalt and they operate at crankahalt speed. The ahaSs
are supported tn twh'pg" lubricated under the engine oUlng system. Thrust washers are
provided and used to control the end play ol the vee skalto. See Table ol Cleanoceii. A

is provided at the upper end ol each vee shaft to lacUIUU the removal ol the
cyll^er heads without requiring a djsaesembly ol the entire camshaft driving meehanlsnu

To remove the vee shafts Irom the engine requires a removal ol the cylinder hoads.
The vee housing and oil pump are'oezt dismounted. The asseinbly InMpedJately
the oU pump must then bo removed alter which the voo shafts can be removed In the dlran-
t#oo ol »he gear end. A carelu) study of the sectional Hew ol this part ol the engine Is retam-

Is the event It Is necessary to dlsaasemhfe any ol these parts.

VBRTlCAXi SHAFT

The vertical abaft la Just what the name Implies. It constitutes ths driving ramilam
lor lha waUr punm, oU pumP* oamshalt and accssaoiy units Includjng fuel pomp spd dlstil^-
tpr. Ths shaft Is driven by a ̂ lal bevel gear nmunted on the eraaksbhlt. ft operatssat
eiankshaft speed. This shaft Is supported in a liushing at the lower end which la Inhiltatad
under pressure Irom the engtne oUlng system. The bushing Is pressed Into the crankcnso
Thrust washers are used on both the upper and lower, ends ol this bushing.

Ths uwer cad el ths vasttcal ihalt Is pUotsd in a gear used to mate with thii two
vet -*■■*»- whieh vpnaU the camshaft. This gesr Is spUnod to receive the vertical iihaft.
The out retaining the vertical shaft la poalUon Is locked by a ring surrounding the nut. TbU
lock ring must be removed before the nnt cna be unshipped. Dus care must be ekerelsod to
see that the lock ring ta replaced upon reassembly.

WATER PUMP DRIVE SRAFT ASSEMBLY

The exterior portton ol this assembly is exposed when the water pomp Is removed
Irom the engine. The balance ol the nssemWy Is within the cranks. Tbla assembly may
be withdrawn Irom the erankcasa after removing the moutUng capscrews.

In thla assembly It is Important that the end play bo maintained within the Umlt ipecl-
tlwd In the Tbble el Clearances. The end ptoy U governed by the thltoss of the throM
wa^r in back ol the bevel driving gear. The drive shaft bushings shoqU be ehc^d lor

Tbesa ere lubricated by the engtne oUlng ^sUm. tf the jmlt la dimsseuMfd
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do not forget to coat the bearing surfaces wltji a film of oil when the reassembly Is made to
provide lubrlcaUoa untill the engine system Ukes up this task. The tack Ush In the gears
most be checked when the imit Is reinstalled. The gears must not be tight. A slight varla*
tlon In the back lash may bo offectM by the use of one or mere additional gaskets when the
unit Is reassembled in the cnnkease.

COLO WEATUea OPERATION

The first ccnslderaUon In cold weather operation Is the posslbUlty of Ice formation
within the engine cooling system. This must be avoided. If freealng temperatures prevail or
are to be eapected alt water must be drained from the system, oww FRBSB WATER SYSTEM
COLD WEATHER OPERATION. If there Is any question regarding the temperature drain the
engine. Do not take chances.

The second Item for consideration In cold weather Is the lubricating oU. Winter type
oU should be used. If the temperature Is 200 P. or lower the oil should be drained from the
reservoir over the flywheel at the end of a run. Obis oU should bo heated and put back Into
the engine the next time the engine Is to be started.

Before attempting to start an engine la real cold weather rotate the engine two full
revolutions by hand before engaging the electric starter. This will break the drag of the oil
made heavy t»y the low temperature. Make every effort to conserve the storage battery energy
which unit has a reduced output as the temperature drops. Do not add distilled water to the
storage battery at any Ume except Immediately after the engine has been sUrted for a nn of
sufficient duration to bring up the charge la the batUry. The addition of dlstlUed water tem
porarily reduces the charge and the battery Is liable to freexs at low temperatures If this
caution Is Ignored.

Keep the fuel line filters clean. Any water accumulated In same may freexe and
cause trouble.

Do not use an open flame heating device In the engine compartment. If hard starting
Is encountered fill the water Jacket spaces with warm water and heat the lubrlcattng eU.

STORAGE aUGGESTlONB

U the cngtne la to be Idle for a long period, the fbUowtng suggeatlens may be helpfult

Drain both the fresh and raw water systems as oiutllned la the inrtractioBS under the
heading of "Cold Weather Operation.* Run the englae for s few minutes without cooling water
to warm up and dry out. Replace all drains, close all drain cocks and valves. Remove the
spark (dugs aa^ through the boles provided admit to each cylinder about one half cup of heavy
engine oil. Rotate the engine slowly by hand at least two full revoluttoos to the
heavy oil on the cylinder walls. Replace the spark plugs so that foreign matter cantwt enter
the cylinders durlsg lay-up period.

Remove the carburetors and the electrical equipment which should be stored la a
warm dry place. Cover the ends of all electrical connections with a coat of vaseline to prevent
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Mldauw. Tag the wires ac tjat they can be. replaced In the proper order wlthoot 4101-

Disconnect the exhaust line from the exhaust manifold and tnsUU a blank p^t.
This will reduce th® accumulation of condenaaUon In the exhaust
eahaust valve from sUcklng. Reconnect th« exhaust line so that the btank gasket ts Ught.
THIS OASHPT MUST BE REMOVED BEFORE THE EM<UME IS STAJITED.

A Ught coating of oil or grease should be applied to the external surfaces of the
engine to prevent corrosion.

Do not remove the oil In the engine when It Is Utd up. The best time to make this
change Is Just before the engine Is put back Into service. Hils wlU permit not onjy ihe re
moval of the old oU but also of any condenaaUon that may accumulate In the crankcasr dur
ing the storage period. This oil may bo withdrawn by an oil gun or pomp after removing
one of the after erankcase side plates.

Provide as much ventlUtloaaa possible to the motor compartment daring the storage
perK^ This wlU assist In reducing the accumuJaUoa of condensation.

The storage battery must be removed and kept in a place where the condltlcn may
be checked at frequent Intervals and recharged when required. A storage battery will freese
at low temperature If It Is not kept well charged.



DATA SHEET

KERMAIS SEA RAIDER SPECIAL

CYLIHDERa

BORE

STROKE

DISPLACEMENT (cu. In.)

FtRINO ORDER-STANDARD ROTATION

rnUNG ORDER-OPPOSITE ROTATION

TAPPET CLEARANCE-EXHAUST (ROT MOTOR)

TAPPET CLEARANCE-DfLET (HOT MOTOR)

OIL PRESSURE (WHEN OIL IS HOT) AT W.aT.

OIL FOR WATER TEMPERATURE ABOVE 4S° F

OIL FOR WATER TEMPERATURE BELOW 45** F

SPARS PLUO-RADIO SHIELDED TYPE

SPARK PLUG GAP-RADIO SHIELDED PLUG

DISnUBUTIHl POINT GAP

INLET VALVE OPENS

EXHAUST VALVE CLOSES

CARBURBTOR-ZBNnB (4 UNITS)

REVERSE GEAR DIRBCT DRIVE ENGINES

ELECTRICAL EQUIPMENT

12

8-1/4

6

1658

1-4-9-8-5-2-11-10-3-8-7-12

1-6-7-10-8-2-11-B-S-4-0.12

.025

.018

40ff

SAE 40

SAE 30

Champion 628

.0S0-.039t

.018-.020I

T.D.C.

6®A.T.C.

23M4A-16(8-770)

Joos 658

13 Volt Standard
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feERMATB SEA RAQ)ESl SVICIAL

CLEARANCE

Aeetsmiy Orlv«

Drive Shaft Kod Play • .

Drive Shaft OUnetrleM*

Drive dear Back .

Canabalt

Cajnahalt dear-Sa^ Laab
(^«;akaft End Play
Carnal^ Rear Bearlng-Dfaioetrlcal.

bter. Bearlnf

Canter Bearing

Froot Bearing

<*«■»'''«** Drive Shatt Bod Play . .
Drive Shaft Dtafflctrleal.

Cennertlng Had
Cnpk Pis Bcarlng^Snd Play..
Cnnk PlA Bearlng-OUmatrlcal
Uak Ilod*Biid PUy
Link Rod'DUmetrlcal
Plntoa Pin Baahlag-Dlametrleal

UUlmuD U*a>B<*U Repair

.004 .000 .010

.001 .0015 .004

.004 .006 .010

.004 .000 .010

.OOS .000 .010

.001 .009 .000

.OQl .009 .000

.001 .009 .000

.001 .009 .000

.004 .000 .010

.004 .004

o
o

.0015 .009 .004

.005 .000 .019

.001 .004 .008

.004 .004 .008

.001 .0015 .004

.001 .0015 .004

Craakahaft
Ualn Bearing Front *1-Bnd Play . .
Ibla Bearing later. f2-Bnd Play . .
M-f" Bearing later. IS-Eol PUy . •
Ifala Bearing Center*4-End PUy • •
Uafa Bearing Uter. IS-End PUy . •
Ualn Bearing Inter. fS-Bnd PUy . .
Uain Bearing Rear *T-End PUy . •
Ualn Bearing Front ll-DUmetrlcal ■
M«iii Bearliu Inter. VS-DUmctrlcal •
y«in Bearing Inter. iS'.DUmctrleal.

Bearing Cenlerll-DUntelrlcal.
af»i» Bearing Inter. fS<DUnetrlcal.

Bearing later. l9>DUmetrlcal.

• • •

■ • •

• • •

• • •

• • •

• • •

.000 .007 .011

.0095 .005 .000

.0015 .006 .000

.0095 .005 .000

.0025 .003 .000

.0029 .005 .000

.0025 .005 .000

.0095 .005 .000

.004 .000 .010

• Standard Bearing aelln will provide ample end clearance If Ihey are eenUrad and corred
end pUy la at rear bearing.

Dlstflbotor
Driven Oear-Back
Breaker PotamUa . . —I — Adlna.



KERHATH sea RAmER SPECUL

clearance

Hitttmam MaJdmum Repair

OU Pump

Drive Shan-End Play 002 .0025 .005

Drive Shalt-DlaBetrleal 001 .0015 .005

Preaaure Pusp Gear-Back Lash 006 .007 .010

Preaaure Pump Gear-End Play 002 .0025 .005
Preaaure Putnp Oear-Dlametrlcal 001 .0015 .001

Preaaure Pump Idler Duahloc-Dlametrlcal 001 .0015 .001

Scavasger Pump Gear-Back Laah 000 .007 .011

Scavenger Pump Gear-End Pipy 002 .0025 .005
Scavenger Pump Gcar-DlatBctrlcal 001 .0015 .001

Scpveager Puop Idler Buditag-Diametrical 001 .0015 .001

Piston

Piston Skirt-Room Temperature 009 .000 .012

Piston Pin In Bdsaes .OOOIL* .OOOOT* .001

Piston Ring-Side Ip Groove «1 (top) 0015 .006 .000

Piston Ring-Side Ip Groove *2 0055 .001 .007

Piston Ring-Side la Groove 15 0055 .001 .007

Piston Rtflg-Slde In Groove <4 0015 .005 .007

Piston Ring Gap 020 .050 .010

Piston Pin Buatdng-Dlametrlcal 0015 .002 .001

*Clennnce .0001 Xpoae to .0006 tight light hand push fU desired.

Valve

Valve Tappct-lntake-Betwcen Tappet b Valve Stem . . . .015 .015 Adjust
Valve Tappet-Eiih.-Bet*een Tappet b Valve Stem 025 .025 Adjust
Valve Stem la Guide-Intake 005 .001 .006

Valve Stem In Gulde-Eshauat 005 .001 .006

Tappet In BubUeb 001 .0015 .005

Vee Shaft

Vee Shaft-Back Lash 001 .006 * .010

Vee Shaft-^ Play . 006 .008 .012
Vee Shaft-Buehlng-Dlamttrleal 0015 .0025 .001

Vertical Shaft

Vertical Shaft-Back Laeb 004 .006 .010

Vertical Shatt-Sod Play. 001 .006 .010

Vertical Shait Bushing-Diametrical 0016 .0025 .004

Vertical Shpft Gear-Vpper

VarUcal Shaft Gemr-Upper-Back Laeb. 001 .000 .010

Vertical Shaft GcbT'Vpper-Rpd Pipy 004 .006 .010
Vertical Shaft Gear-Vpper Bqabtng-Dlametyteal 0016 .0025 .004

Water Pump Drive Shaft - (Freeh Water Pump)

Water Pump Drive Shaft-Back Laeb. 001 .006 .010

Wafer Pump Drive Shaft-End Play 001 .006 .010
Water Purndflriue Shafi Buehlnee-Dlametrlcal 001 .0015 .001



bi^ctrical equipment data

TWtlea.ltemT Btartar Motor - 12 Volt

Snsh Tfisaloa 98-40 oc.

No Lad Tert - Amps 79 VolU 8,0 B.P.M. (Beodix) 9000
Lock Torqofl Tttst - Amps 500 Volts 3.9 Toniuft Ft. lbs. 49

Dtleo-Remv Dlstrtbator - 12 Volt

Cam Anglo 37"
Start Adraneo 430 rpm engine Maximum advance 1400 rpm engine
Segno 2.0 engine Degree 27.0 engine

neleo.R«nT Coil - 12 Volt

12 TOlt coll rcqalren no external resister.

nelea-Remv Cenenitor - 12 Volt - 59 Amperes

Cold Otttpot 95 Amperes Field Current 1.94-1.71 Amperes at 12 volts
Volts 13 at 990 Generator rpm (approx.)

V««iminn output When hot controlled by current regulator.

n>vo-B>«v Voltage certToi Box - 12 Volt - 99 Anoerea fNeg. QwttBd)

Cut-out Belay

Belay Air Gap .097*
Relay Point Gap .020"
Points close (Hot) 13.5 Volts

Current Regulator Unit

Point Gap .019"
Current Setting 95 Amperes

Voltage Regulator Unit

(Open Circut 1390 -1450 F.)
Point Gap .019"
Voltage Setting 19.9 Volts

NOTE: Generators and regulators may be changed at any time. Always make s«ittlngs to
' conform with data stamped on unit name plate.
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IGMITIOH SYSTEM

PMnibU w
WftU MNAWCI. <VllkCT«
f tto. Mviuict ̂ Mtnou.'

lb* ignlUoB KftUm coaslBts of thi imfUoa coU, eoedtsMr, dfstrllKttor elreult brtak-
tr lialt, lev Bnd high ttnsloa iMrlng, apork plugs sad a soures of sUetrlcal ostrgif (bsttaiY).

Tlttre art two dlaMact eirctttta to tkt IgnlUoa ayatam. The prUnaiy tow-teoaloa cir

cuit loeludea the source of electrical energy, the dletrtbutpr conUel points sad circuit break

er eaechaatsn, Ift* primary of the coll, and yte condenser. The secondary I^g|i-tensloa cir
cuit Includes the secondary of the Ignition eoU, the rotor and distributor cap, the high tension
wiring and spark plugs.

The prloary circuit Is eoapleted apd broken by the circuit breaker mechao#na of

the,41atrlbutor, causing a buildup and collapse of a aaagntUc Held In the Ignition coll. The

condenser Is coondoted across th* distributor contact potpts. When the points open, the cur
rent has a tendency to cootlnue to flow and fora an arc across the points. Ihe ccnMenser

reduces this arc because It has Ihe ability or capacity to store up electrical energy. Ihe

current flowa Into and charges the condenser. The condenser action causes a quick reduction

of the current flow In the primary circuit, nils results In a rapid collapse of the eoU mag
netic field which Induces the high roltage In the

secondary. Hits high roltage Is distributed to the

correct qrllnder qark plug wire by means of ths

rotor apd distributor cap. ^

Ceytrlfcgal Snark Adranee! Whtrs speed rarU-

ttoos are eaeouotere<^ a spark adranes baaed on
engine speed Is necssaaiy to dsTslQp maximum
power. lUustratlon shows (hs centrifugal spark

control mechanism which operates to secure this

adranee. As engine speed Increases, lbs wstgbts

gradually throw out and rotate Ihe cam to glre tho ujeihHT •spuiuc,
dcstrad epark adraoec for the speed st which the

. ̂ . WUCtHT
engine la runniag. cum BAiauMwi.v

CENTRIFQGAL SPABK ADVAMCB

MBCHAMISM

Oletrlbutor Cap

Distributor cpps are made of a phenol realn compound. Repeated surface moisture
from condfssstloo may cause leakage across ths csp surfsce, which If cootlnusd wlU eaass

pcrmsneat (slluyc duo to formation of a carbonised path en the suiiaee of the mslerlal. Where
esceaslre condensation is eneonptered in serried it la Importsnt t^ a periodic laapeeUen be
made of the distributor cap. Ihc cap should be wiped dry. If the carbonised path Is la art-

dence the cap should be replaced. Contact rings on ths Inner side of the distributor csp should

alxo.lw inspected snd If It Is dirty, the rings should b^ carefully wiped clean. A mild metal
polish mpy be found useful for clesnlng this contact ring, lbs earlmn brush on ths undsrstds

of the center terminal of the distributor csp should be Inspcetpd to make certalp that same Is
free and ths spring Ifrtly.
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Distributor Rotor

The rotor is that part o( the distributor which eelects the circuit of the spiirk plusa
to be {tred. The rotor la Indexed by a narrow and a wide Rat spot on the cam to w!)leh It Is
mounted. The rotor should be remored after SO hours of operation so th»l * f<v drops of
light engine oil may be applied to the felt wick found beneath It. The felt wick protldes lub
rication for ttie automatic cam advance. The brush located on one arm of the rotor should
be Inspected to make sure that the ̂ rlng is lively and the brush Is clean. The metal tongues
of the rotor should be Inspected to see if they are badly pitted b7 arcing between tlte tongue
of the rotor and the segment of the distributor cap. Rotors with tongues badly burned should
be replaced.

Distributor Breaker Points

The circuit breaker mechanism consists of a stationary point mounted on tlie contact
support and a movable lever arm which Is actuated tiy the cam of the distributor. TO adjust
the breaker point gap the clamp screw of the contact support Is released. The adjusting screw
Is then turned to a pesltlen that will create the correct breaker point gap. The clamp screw
should then be tightened.

The correct breaker point gap Is .018-.020. This setting should bo checkel each 60
hours of operation. Breaker points must be synchronised so that both sets of 8|iark plugs
tire at the same time.

Ignition Colls

Colls do not requlra special servlee other than to keep all terminals and connactlooa
clean and tight. The Detco Remy colls used on the Sea Raider Special are of IS volt heavy
duty type and require no external resistors when used on a IS volt electrical system. In ease
of failure In the wtodlsg coll U Is necessary to replace the coll unit.

It the coll does not fire at the engine satlsfkctorlly, the unit should be cMcksd. . A
lamp and test points may be used to check open tad grounded circuits. The test for an epen
primary circuit Is to bold the test point on each of the low tension terminals of ihe coll. If
the '""p falls to light the primary cirealt Is open. To cheek the eccondary circuit, bold one
test point at the high tenalon terminal and the other at one of the low tension terminals. The
latwp «iu Bot tight, but tiny sparks will be noticed at the point of contact If the winding Is
not open. If the winding is open no spark will occur.

To chock for grounded wiring hold one test point on the metal container nml touch the
other points to the high and low tension terminals. If the lamp lights or tiny spudcs appear
at the point of conuct, the internal wires are grounded.
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IGNITION TUQNG

Tlie BelcO'IUiay distributor is stt to lire at a point 3* before top center as measured
across Qte face of the flywheel. To cheek thlo setffng or to locate for ffmlcg a distributor
first rentore one set of spark plugs from each cylinder bank »o facilitate tumlog. Turn the
ecglne In the rotation of operation until #1 cylinder la Cffmlng up on the compression stroke
and the top dead center caprk Is 2* from alignment with the center marking running across
the upper capserew hole In the Oywheel housing. Note lllustraUon. >

The distributor breaker points should open as the flywheel comes up to this

A Teiy slight earlatlon of this setting may be helpful but kny further ad)ustment should
be made only at wide open throttle when the distributor head may be rotated sll^tly after re
lieving the elamp malntalolng the distributor In posltloo. A variation In fuels may require a
slight change to the distributor setting. If pinging Is encountered back off the distributor Just
far enough to eliminate the pinging.

© 0

STANDARD ROTATION OPPOSITE ROTATION

/Ws dewao /•4-9 S'S-2-ti-/0-^A'7'4t /atVAtf dtftw

rLYWHBSL aSTTING

ICMITION TnONO

01



CondlUons Atfaettng Igiiltton Perfannsnee

U the IgBlttoa peiforDuee la ttttBtlBfaetofr the foUovlag conditloBS ehouM tM kept
In mind as poseible causea ot poor Ignition performueea

1. Resiotasee In Ignition Clr^t - EnergT la lost vhenever reaistanea la present la
a elrcttlt. btmad or pitted 'distrlbntor eontaets oiler resistance to the flow el prl«
ury current A loose connection or poor ground at the condenser will cause laolty ignition.

St the battery, ammeter, coil, and tgniUon switch should be clean and tight

2. Poor TnmiittHftn In ignltloo Circuit - Insulation in the Ignition circuit la rery Im
portant The high tension cables should not be oil soaked, cracked, or punctured, as this will
result in a loss of electrical energy. Baamlne the distrflmtor cap for burned pths. If any
of these o/wMiitinwa are present, the cables or distributor cap should be replaced.

3. Incorrect Spark Plug Gap Setting - Spark plugs should be cleaned when dirty, oil,
and carbon are present Replace the plugs if the points are badly t»med or the porcelain
cracked. The sine of the gap largely determines the voltage required to fire the plug. Set
the plug gaps carefully.

Champion #62-8 Radio Shielded Gap .OS0I-.O3S*

4. Battery - The battery Is an important factor since It must furnish current to the

coll to create the magnetic field. Be sure it is charged and in good condition. The battery

terminals should not be dirty, loose, or corroded, because these conditions cause resistance

In the circuit.

5. Arcing Across Colt Terminals - When excessive moisture collects on the coll top,
the high tension spark will sometimes arc across to the low tension terminals causlsgthe
engine to miss. Continued arcing will eventually bum a path across the surface of the coil
top.

0. Centrifugal Advance - Improper operatlen of the centrifugal advance ot the dla-
tributor will result in sluggishness of the engine or excessive pinging. The distributor should
be cheeked If no other cause is located.

7. Defective Condenser - Usually Indicated by reduction In breaker point life.

Distributor Maintenance

Luhrieatlon; Distributors with grease cops should have the grease cups kept fUled with me

dium cap grease and turned down one turn every SO hours. Apply a small amount of petrola
tum to the breaker cam vdten lubricating the distributor. Avoid excessive lubrication.

ineneetien; The cap should be removed at regular Intervals (eadi lOO hours) and the contact
points, rotor, and cap exnmined. Check the high tension wiring for frayed or damaged Insula
tion and poor connections at the cap or plugs. Replace If necessary. Replace the cap or

62



rotor tf Uwy ■ro'cfAckod or abov, eajboalnd >at^. I^lpattng too Mcopdur carront to laak-
li^.to groaad oror tha sartoeo of too aatortoL

ffnntaet Pointoi Tbkl aro buissd or pUtod shoaU bo r«ptocod or drooaod vUb o cloan, flso*
cot Wo. Ibp ilto abotOil Bot uMd pa ptbpr mptato- oad ohoald oot bo olZowadl to bp-
cofflo groosp or «r^. KBVBR USB BUBRT CLOTB TO CLEAN CONTACT PODITB. Contact
sorlacos, oftor eoBatdotobto itM> taxj apt apRcar bright apd omo^ bttt thto to oot seeeasar-
lly an iDdtcatioo that they aro oot fiutcttoqtog aa^lofactorlly.
Oiriil^pod Gootogt Pototo! IfOy bo eapsod by togb reototoooo or tooso coaaeeUoaa In too eon-
doaaer clrctot, oU or tpntoP matorlato Oo. tho epotact sutopon# or moat cotoBoaly, high tqI-
tagoo. Cbock for toooo coaditloos vboro, topnod coBtecta aro o^rloaead.

Conto"* Iftiat bo not ta too propdr Itoilto (.018-.QS0*). Potato oot too
'^paoly toay toito to tum .osd pit' rapidly* Potota aito prrpooiro ooporatton toad to eauoo a
-weak qoik at bigb apeod. Ibo polot opoolpg c( aov. polnto mv bo ebodnd arlto a footor
gaago. Booretoo. oantfon to eboektog nspd. pootact 'potato 'with to^r. gaugo tmloaa dreaood to
poraUol ntrfaeoa. Dtol affords b^tar chofktog oa used points.

CONTACT
SUPPORT

SPRING
ROTOR

AOdUSTASLE
BREAKER: PLAT

ADVANCE
WBIRHTS

WEIGHT
SPRING

AUTOMATIC
ADVANCE CAM

HOUSING WEIGHT BASE
a SHAFT

TERMINAL

SONOCNSER

-BREAKER CAM

-BREAKER LEVER

DBLCO-llEKr TTPB SISTB1B1ITPR

ea



TERMINAL

OILERVERBAND

nELD COIL

JURE
BENDDC
SPRIN6

BRusH-^ m:ommutator

COMMUTATOR
"END FRAME

REASEPLUS

REDUCTION GEARS

RIVE HOUSING

QiLER-

BRONZE
BUSHM6

BTARTlIiO MOtOB - U VOLT
DBLCO MQDBLa MS 4 TO



STARTIKO MOT(^

The stertlng motor rotates the engtoe when the circuit between the g»nT«t«y motor and

the storage battery Is completed at the magcetlc starting switch. The starting and cootinued

running of the engine after the cranking Is dependent upon the proper functioning of other en

gine parts. The starting motor supplied on the Sea Balder Special engine Is of a reduction gear
type and engagement with the ring gear on the flywheel is through the medium of a Bendlx

drive.

The Bendlx drive is a device which connects the starting motor to the ring gear on

the Oywheel so that the motor may turp l^e engine. The pinion of the Bendlx drive Is mounted

on a threaded sleeve in such a manner that when the armature revolves the threaded slesve

turns the pinion moving It endwise and causing it to mesh with the teeth on the flywheel ring

gear and thereby cranking the engine. As soon as the engine runs under its own power, the

Oyvheel ring gear drives the Bendlx pinion at a higher rale of speed thao the threaded sleeve

la revolving. This causes the gear to be turned in the opposite direction on the threaded or

spiral shaft so the pinion automatically demsahes.

Delco-Remy kfodel 542 Standard Rotatloh Engine (12 V019
Delco-Reray Modal 572 Opposite Rotation Engine (12 Volt)

The above Delco-Remy Staitlng Motors are 12 volt, six pole, gear redaction units

vrlth (he armature supported on a ball bearing in the commutator end and a bushing In the
gear bousing, and bushings in both the gear housing and drive housing supports the drive shaft.

The motors use a Bendlx type drive. Specifications are as follows:

Model 542 clockwise rotation vtcwing drive end.

Model 572 counter clockwise rotation viewing drive end.

Brush spring tension 38-40 ousesa

No load - 2000 r.p.m. at 75 amperes at 8.0 volts

Imck torque test • 48 ft. lbs. at 800 ampsrea at 3.S volts.



STARTING MOTOR MAINTENANCE

Starting notor mlntenaace may be dlTlded Into two aectlonsi oonnal laatBteaaace re
quired tu assure centlinied oormal operatloa ol the startlag motor, aad the cheeka and repairs
of an iDoperatlvt sttrtlaf motor.

Normal Maintesaae

t.«hi-ienMonf Every 500 hours of operation add S-10 drops light engine oil to the visible hinge

cap oilers, remove grease plug la gear housing aad add graphite grease |t needed. Durlag the
fffftfwthiy.asffembly procedure, add a few drops of light engine oil on the bushings, clean

and repack the ball bearing, clean and repack the gear bousing with 'graphite grease.

fntitiertlon; The cover band should be removed and the commutator and brushes Inspected at

regular intervals. If the commutator Is dirty, It may bd cleaned with #00 sandpaper. Blow
out dust. Never use emery cloth to clean commutator. If the commutator Is rough, out of
round, or has high ralea. It should tie turned down on a lathe. Worn brushes should lie . re
placed. If brushes wear rapidly, cheek for escedslve brush spring tension and roughness or
Mgh mica on the commutator.

Starting Motor Dlsasseadily

At regular Intervals, the actual time depending on the type of operation, the Aaiting
motor should be dlsasseihbled for a thorough cleaning and Inspection of all parts. The BendU
drive ^oold be cleaned and oiled with a penetnttcg oil, as any accumulation of dirt on the
drive might restrict the free movement of the pinion. Put a few drops of light englns oil In
each bearing. Never clean the armature or fields In any degreaslng tank, or with grease die-
solving materials, since these may damage the Insulation. The commutator should be trued
In a lathe, If necessary, and the mica undercut. Reidaee all parts showing excessive wear.
All wiring and connections should be checked. Rosin Hex should be used In msklng soldered
connections. Acid flux must never tie used on electrical connections. Submit reassembled
unit to NO-LOAD and LOCK teals.

Checking of Improperly OP#nitlBS Starting Motor

If the starting motor does not develop rated torque and cranks the engine slowly or
not at all, check the battery, battery terminals and coiinecUons, and battery cables. Corroded,
frayed, or broken cables should be recced and loose or dirty connections corrected. The
startlngt motor switch should be cheeked for burned contacts and the switch eontacta cleaned
or replaced, If necessary. U all these are In order, remove the cover band of the starting
motor and Inspect Ihe brushes and commutator, the brushes should form good contact with
the correct brush spring tension. A dirty commuUtor can be cleaned with a strip of No. 00
sandpaper held against the commutator with a piece of wood while the starting motor operates.
NEVER USE EMERY CLOTH TO CLEAN COMMUTAT(«. If the coauuutator Is very dirty,
or burned, or has high mica, remove the armature from the stanlny motor and take a cut
off the commuutor In a Utho. Undercut the mica. If there are burned bars on Ihe commuU-
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tor. It may ladleata open elrcnltcd annatiira colls iriilch will prsTont proper ciankloff. Inspect
the soldered connections at the commutator riser bars. As open armature will show escesslTe
arclns at the commutator bar which Is open, on the no»load test. Repair may sometimes be
made If the commutator Is not too badly burned by resolderlng leads lit riser bars (with flux),
tumtns down commutator and nndereatUng mica. Tight or dlity bearings wUl reduce armature
speed or pxerent the armature from turning. A worn bearing, bent daft, or loose field pole
screws will allow the armature to drag on the pole shoes, causing slow speed or failure of
the armature to rerolTo. Check for these condlUons. It the bmshes, brash spring
and commutator appear In good condlUoa, the battery and external circuit fbnnd satls&etery,
and the starting motor still does not operate correctly. It wUl be necessaxy to remore the
starting motor for no*load and torque checks. *

No Lwd Test

Connect the sUrtlng motor In series with a battery of the specified roltage and an
ammeter capable ef reading serenl hundred amperes. If an r.p.m. Indicator Is aeallable,
read the armature r.p.m. In addition to the ourrent draw.

Torque Test

It Is adrisable to use In the clreutt a high current carrying yariable resistance, so
that the specified voltage at the motor can be obtetned. A small varlatlen of. the voltage will
produce a marked difference In the torque developed.

Inferpreting the Results of No Load and Torque Tests

1. Rated torque, current draw, and no load speed Indicates normal condition of SUrt
lng motor.

2. Low free speed and high current draw with low developed torque may result from:
a. Tight, dirty, or worn bearings, bent armature shaft or loose field pole screws

which would allow the armature to drag.
b. Shorted armature. Cheek armature further on growler.
c. A grounded armature or field. Check by raising the grounded brashes and Insul

ating them from the cemmuUtor with cardboard and then checking with a test
lamp between the Insulated terminal and the frame. If test Ump lights, raise
other brashes from commuUtor separately to deUrmlae whether It la the fields
or armature that Is grounded.

3. Vbllure to operate wltfa high current draw:
a. A direct grauad In the switch, terminal, or fields.
b. Froten shaft bearings which prevent the armature from

4. Failure to operate with no current draw:

a. Open field circuit. Inspect Internal connections and trace ctreutt with a test lamp.
b. Open armature colls. Inspect the commuUtor for badly burned bars. Running

free speed, an open armature will show excessive arcing at the commuUtor bar
which Is open.
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c. Bfotoaor Witodbwib •prbWB, ww brwbta, hlgb »!« «» ̂  eoanwtator,
«r otter eawB-irtUea wU wal «®«4 ««t«* W»««n tt#. bnabos *p4 eo»-
^aettA AW rf-tto* ecoiUtioM wUl co^ teawd comtniititef b^fc

b. X«» n»-lawl optwi, wttt «w teiqjio ond low carnal d»w ladlcatMi
c. AWwUleM wiadttg. *c»m wd ttaatatt uags^oded ̂rdphca from aaaaadalor
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STARHNQ switch - MAdMETlC

Slne« It to of prtfflo Importaaee to kooptht atartlag motor clrcnlt to ̂ it as ponlMo
a maBnetle typo startlog switch la faralahatf with each engine to be Ineorponted la the etait-
Ing motor circuit. Tlio magnetic starter swttch can be opented from a reiMte station throcgh
a medium of a primary circuit of low amperage. In this type of hook-up the push button
primary control switch, when closed, causes the eurrent to flow throcgh the coU wladtng of
the magnetic switch. The magneUc attracUoa of the winding on the swttch plunger closes
the contacts across the main battery terminals, thus completing the battery to n-wtor
circuit. This arrangement permits the use of short heasy cables of tow resistance betweeu
the battery and the starting motor, assuring that maximam battery toUage Is sfallable for
starting purposes.

The ICOdel 1421 Magnetle Swttch Is a 12 volt, eleetrteaUy oiwntad,
switch. The speetflcatlons are as follows:

Uaxlmam foltage to close switch ... 7.0 eotts

Current draw . . . 12.0-12.0 Amperes at 12 volts.

This unit requires very little attention other than to periodically Inspect all terminal ceonee-
Hons to make sure that they are el^ and tight.

As Indicated on the sectional drawing, the push rod cover can be removed and the
main controls can be closed by pressing the plunger down tiy band. This feature can be
used for checking the main battery circuits or an emergency start may be made from the
engine room In event of failure of the push button control swlteh or associated wiring.
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TBB GBMBRATtm

Tk% gtnvrator Is s dsrlcs vhlch tnnsfemts mecbaalesl eBers7 Into ■lortrtc?! energy.
It eoBsisto of Held colls which creste a magnetic fleld as cnrrent flows through them, aa araa*
ture which as It rerolTes cariles conductors through the magnetic field sad the
and brushes to carry oft the current Induced la the conductors. It Is the function of the gen
erator to supply current for electrical needs of the engine and to keep the storage battery la
a charged condlUon.

A shunt type generator Is used on the Sea Raider Special engine. This type generator
reaches maalmum outptt at a relatlyely low rpm and the output does not taper off at high speed.
The outpit of the generator Is controlled entirely by external regulation through the Tedium of
a control box supplied as part of the engine equipment.

The operator should ascertain the voltage of the electrical equipment on any particu
lar engine. Ilils Information will be found stamped on the name plate of the generator.

The generator Is driven by two vee belts. The vee belts should be kept In proper ad
justment. Do not maintain the belt or belts rigidly tight. The belt or belts should have a
movement of approximately 3/4" across the belt travel at a point which Is about half way be
tween the drive and driven pulley. In those Installations where two belts are used to drive
the generator It should be remembered that In the event It Is necessary to renew a generator
drive belt, both belts should be renewed at the same time. Belts are available la
pairs and If possible should be so ordered and Installed.

Delco-Remy Model 1117304 Standard Rotation Engine
Oelco-Remy Model 111730S Opposite Rotation Engine

The above Delco-Remy Oenerators are of the fl -O/ld inch dtemeter frame else. In
sulated, ventltated, four brush, shunt unit, with an automotive carburetor type air cleaner
Inoanted on the commutator end frame, with ball bearings la both the drive end and commu
tator end. Specifications are as follows:

Model 1117304 Counterclockwise rotaUon viewing drive end for standard reUtlon engine.
Model 1117305 Clockwise rotation viewing drive end for opposite rotation engine.
55 amperes at 13 volts at 050 r.p.m. - cold output (output controlled by current regu

lator setting).
Brush spring tension 24-28 ounces.
Fleld current at 12 volts - 1.54-1.7ramperes.
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Ceaeiator Matnteiwnce

Most Kenentor (UUlculties can be traced to caysea to the exteroat circuit. The ea-
ternal circuit must be ko|it to good condition. DefecUve wiring, loose or corroded connectloM
to t^o circuit will cause high rollage which wlU result to Injury to the generator and regulator
and wltl aa well shorten the lUe of the storage battery and t^e distributor points.

General aatntenanco aay be divided Into two sections, nffrmal malntanaMff required
lo assyre continued operation of the generator and the chCpMnK ai\,d fgHltr ImpcraViY.^ ggnCfr
4«Wr

Normal Generator Maintenance

iji}jrjpp}jen: The two grease cups should be turned down one turn every ICQ hours of opera
tion. 9)1

fnaneetfont The covor band should be removed and the commutotor and brushes Inspected at
regular Intervals. If the commutotor Is dirty. It may be cleaned with No. 00 sandpaper. Blow
out dust. NEVER USE EMERY Cl^OTH TO CLEAN COMMUTATOR. If the commutotor is
rough, out of round, or has high mica, It should be turned down to a lathe and the mica under
cut.

Worn brushes should be replaced. They can be seated with a brush seating stone.

The brush seating stone Is an abrasive material which, held against the revolving
commutator, carries under and seals the brushes to a few seconds. Blow out the dust. NEVER
ySE EMERY CtQTU. Checic brush spring tension which should be approximately 25 ounces.

Generator Disassembly

At regular Intervals, depending on the type of Q|>cratlon, the generator should be dis
assembled for a thorough cleaning and Inspection of all ports. Never clean the armature or
field to any dcgreaslng lank, or grease dissolving materials, since these may damage insula
tion. The ball bearings should be cleaned and repacked with a good grade of l,all bearing
grease. The commutator should be trued in a lathe and the mica undercut If necessary. All
wiring and connections should be checked. Rosin flux should be used In making all soldered
connections. Acid flux solder must never be used on electrical connections.



Checking IhepenUre Genentor

Serenl condlUons may require removal of the generator from the eogtoe and farther
checking of thp generator aa follows:

1. Ke eotpnt

2. Unsteady or low output
3. EzcesBlTe output
4. Noisy generator

1. No output.

a. Check with test points from one of the main terminals to frame. should
not light. U It does, the generator Is grounded. Raise brushes from
tator and check field, commutator and the terminals separately to locate gronnd.

b. If generator Is not gronnded. check field for open circuit.
c. U the field Is not open, cheek for shorted field. Field draw at 13 volts shonld

be l.M-1.71 amperes. Excessive current draw Indicates shorted field.
d. If trouble has not yet been located, remove armature and cheek on growler for

short circuit.

2. Unsteady or Low Output.
Cheek as follows:

a. Check drive belt tension.

b. Check brush spring tension and brushes for sticking. *
e. Inspect commutator for roughness, grease and dirt, dirt la slots, high mica, out

of round, buroed bars. With any of these conditions, the commutator must be
turned down In a lathe and mica uadercnt. la addltloa, with boned bars which
Indicate open circuit, the open circuit eondlttoa must be eUtBitiated or the arma
ture rcfdaced.

3. Excessive Output.

Excessive output usually results from a high regulator setting, however. It may also
be caused by a short between the charging and field circuits. The locattoa-of the
defect can be determined by removing the 'FIELD' terminal of tho regulator. U
the output drops off. the short Is In the regulator and It Should be inspected for
burned leads, windings or charred Insulation. If the output coBttnaes high with the
" nELD' terminal wire removed, the short Is la the writing or the generator.
Remove the wire from the *F* terminal of the generator. If the output now drops
off, the short Is In the wlrtag; if It continues high, the generator is at-bulL

4. Noisy Generator.

Noisy generator may be caused by loose mounting or drive pulley, or won. dry,
or dirty bearings, or Improperly seated brushes. Brushes may be seatad by using
brush seating stone, referred to above.
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After th* gAMisUrU riteatelted oa Uta tngiM, <v at aay ttew after 1^ Ura h*a
asd tbaa racaaaacted to tha gaaantor. tfta saaatafpr aaut ba earrac^ poteri^,

«>■» To (qte*tea tba gananter, dteaoasect laaA at tha T taisteai

p.!...-". tha gaaantor »lth raapoat to Ifaa battery It te to cUrga.
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Cnnost ud Vidtiga JUgulalpr.

lit* camnt tud voltac* ngnlator box la aomadBaa nfamd to aa tta xoltiga mo-
talor or aa aa apcvatoa box. Eaeleaad la tha bcoalsd a ent-oot ratar, a albntiar aoltac*
ragolator nalt aad a Hbmtlac earraat rocalator unit ara axMatad oa Iha aaaia baae (or fra-
yenleaea.

Tbls eoBtrot box axerelsea ita laflaeaee on tha output ot the geaerator. It la alvaja
ttsad with a afaont type generator. The ahoat generator may hxTa either two or (oar broahes
depending oa Ita rated output aad tha nuaiber o( polea but It deea not hare a 'third bruah.*
Tha control box goaama the geaarator output aad npoa ita proper Amctlonlag depaada tha
aouree o( aleetrieal energy required tor the englae Ignition and ataitltg ayatem. The opera
tor ahould acquire a thorough underataadlag o( tha (uactloaa o( tha regulator nalt aa aa aid in
tracing poaalbla treubla. without trying to eatabUah aa alibi o( a^ aort. It nay be atatad
that meat regulator unit troid>le caa be traced to eutalde aourcea. Aa a (irat ottaadcr tha
blame caa be placed en looae or dirty conaecttona. Aa a aecond oSeader wire at taadequate
capacity la tha circuit (rem tha generator to tha regulator then to the anH tjceg to
the Btoraga battery. Wire o( inadequate capacity la thio circuit aeta up a reaiatanca almu-
Utlng the ettect o( a ftiUy charged battery aad thereby eauaea a reducUon ia the generator
output. The battery may be slaryed but the regulator unit doea not haae a chaaco to lean o(
thla condition because o( the resistance setup by wire e( Inadequate capacity.' Improper con
nections caa cause trouble so It Is well to consult a wiring dlagntn 1( there Is any qaestloa
as to where a particular lead should be connected. Care should be exercised la making con
nections to aroid changing the polarity. The breaker points are amaged to prorlde a long
life when connections ara made to agree with the polarity stamped on the name plate attached
to the cover o( (he regulator box. It this polarity is reversed, the lile ol the points is rapidly
reduced.

The control box should be mounted In vertical plane with the Urmlnals at the lower
edge. Mounting ot the control box en the engine is not recommended. It is better practice
to mount the control box on a bulk head as sear to the engine aa is convenient so that the
circuit wires may be kept a*s short as possible. The unit should be kept tree ot vibration
sofar as It Is possible to do so. A rubber gasket la provided between the housing and the
base ot the control box. 11 the cover Is removed tor the purpose ot adjusting or renewing
parts be sure that the gasket la In place when the cover la reinstalled.

WHEN hlAKlKa CBECKS ON TEE SETTTNO OF THE UNITS WITHIN THE CtntlltOL
BOX, THE CtnmtOL BOX MUST BE BET UP IN THE SAME POBITXON AS IT IS MOUNTED
OUROfO OPERATION.
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8. Voltage regvUtor and cut-out reUy setttsgs nuot be nude at operatlog tenpcratorea (135-

1450 F.).

9. Never close Ifio cut-out relay contacts by hand vh^e the unit Is hooked up In circuit.

10. Never Hie contact points vrtille the ipUt Is hooked up In circuit.

11. All cheolcs and settings of the unit must be made with the regulator box In the same plane

as It Is mounted In operation.

13. The control box should be mounted In vertlcnl plane vrtth the terminals at the bottom, ad

jacent to but not attncbed to the engine.

13. Be sure the rublier gat^et la In place whenever the cover is reassembled.

14. Mehe certain that all connections are dean apd tight and made with regard to the polarity
indicated on the name plate of the control bom

15. ICake certain that trouble does not exist In the edeiior drcult before going to wotk on the

contrd box.

Caution

A burned resistance unit, regulator arlndlng or fused contacts will usually result only

from open drcult operation or extreme resistance In the ohargtng circuit. If such units are
found in the contyol box qbeek the drcult for loose or dirty connections and analyse the wiring
from the standpoint of capadty.
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Cut-out Re^y

A cut-out relay Ifl used to close Uie circuit betveea l^e geoerator and the lattery
when the geoerator voltage reaches ̂ e value at which the relay Is set tP operate. The relay
also opeos the circuit to preveot the battery Iroaa discharging through the geoerator when the
batlery voltage exceeds Ihe generator vollage.

To chec)t the closing volUge of the contact points In the cut-out relay first consult
the data on the name plate pi the control box and also the data on eleetrlps^ equipment. The
relay must be checked at operating temperature. The best time to mahe such a cheek Is at
the end of a run before the relay has cooled off. Reduce the engine speed to Idle range and
remove the cover from the apparatus box. Ceonect an accurate reading volt meter running
one lead to the armature circuit connection ̂  the regufotor box and the other lead to the term

inal of the storage battery which la grounded to the engine. Oradually Increase the englns
speed and nets the voltage at which the relay polpts close.

CAimON: Never close the contact points manually wlUle the battery Is connected. Never at
tempt to file the contact points while the battery Is connected. The resistance through the
generator and relay to very low and to complete the circuit to tho battery when the generator
is not operating would allow enough current to flow to damage the relay wlodlng and possibly
the generator armature.

ADIOSTUBNT: Dtscouoect battery lead apd iqake certain that the relay Is set to the correct
air gap between the armaturp tpxl the core. Check for correct point opening gap. The clos
ing voltage of the cut-out relay contact points can be adjusted by loosening the lock screw and
turning the eccentric screw to increase or decrease the tension of the armature spring. Note
the Illustration of the cut-out relay unit. Increasing the tension will increase the closing vol
tage. Tighten the lock screw securely alter the adjustment.

NOTE: The cut-out relay closing volfoge must never be almve the voltage required to open

the contact points of the voltage regulator unit. If the cut-out unit does not seem to respond-

to adjustment bridge the voltage regulator contact point with a Jumper and recheck the cut-out
relay. Necessity for the above procedure indicates an Improper setting of the voltage regulator.

To avoid the possibility of shorting the circuit disconnect the battery lead while mak
ing adjustments, reconnecting same to check the settings.

Voltage Regulator

It is the fupctlca of the voltage regulator unit to govern the voltage of the generator
output.

Rsgulntors are magaette switches which qpexate on a principle almllsr to that of tho
cut-out relay but their ftmeUon Is dlifsrsnt. A rsgulator's funetlon Is to prevent the generator
output from exeeeding a safe maxtmum and to reduce the output to accordance with the requlre-
menta of the coanected electrical Iced and the caodltloa of the charge of the battery. As a
liattoiy approaches a charged condltloo Its voltage Inereaaes. The higher the current Inpm
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tnto the batteiy the higher tl4a Tolbme vlU go. With the BmhV cecity geserBtore oaed <9
uatU recent jwb tble eondiUoa vaa not eerlmth. Bovever, the preaent day type generator

la capable el outputs Utht would prodnee serloaa eocineiiucncee as the iMttery approaches full

charge. The liattery muld gas and overheat apd Its voltage aotild Im forced up above the

normal rating. This high voltage would greaUy shorten the life of the electrical units. It la
for this reason that a form of regqlatioa la required to reduce the generator output when leas

current la required. To control the voltage, a voltage regulator la employed. To eontrol the

output la amperea a current regulator la employed. Regulators cannot Increase the generator

output beyond the cMVlmum for vhleb the generator la designed.

The voltage regulator unit ooaslsts prlipary of a vound core, a set of points and an
qraiature positioned by a spiral spring or aprlaga so that the contact points are normally iMld

closed (one contact point Is attached to the armature). When the points are dosed the fuU
generator output Is avallahl^ As the battery approaches a charged condition and the line vol«
tag# Increases, tho magnetic fteld of the voltage wlpdlcg In the core Increases Its strength.

When the voltage for which the unit Is set In reached the iqagnetlc field Is sj^roog enough to
overcome the spring tension and pull the armature toward the coU neparatlpg the contact points.

When the contact pglnts open, the field circuit is forced to go through a resistance which re

duces the field current and so reduces the generator output.

Ae soon as the generator output la reduced the armatqre la released from the core
and the points are closed again thus completing the cyde. This ramplete cycle takea place
very rapidly apd under certain conditions It may tM completed at a speed of several hundred
times a aecond thus regulgtlng the voltage to a constant value. The opening and ctnatng of

the contact points Itowever causes wear on the contact surfaces for which compensation must
at times be made.

Adtuatment; The voltage regulator unit must be checked for cpsrating temperature. First an-

certain the correct setting as noted on the name plate of tho control box. Due tn the possibility
of change in the equipment, this Information may not be Included on the electrical equipment
data. Stop tho engine and disconnect the lead on the faatteiy terminal of the regulator and
leave It disconnected while making this check since this'unit must Im set 00 open circuit.
Coouect one of the volt meter leads to the armature terminal on tho regulator. The other

volt meter lead must Im cooneeted to the *A plus* terminal of the ooatrd boa on a two wire
drcolt or to the ground connection tsrmlnd of the contrd box on a sloglo wire circuit. The
Ulustialloa showing the cannectloas for the vdtage regulator check indicates a two wire dr-
cult which is used co some engines In service. On single vrtra circuits, the terminal at the
end of the control box must be connected to ground.

Start tho engine and operate same to give a generator speed as listed oa the name
plate of the generator. Mote the voltage at which the regulator operates. If Incorrect, stop
engtne snd first adjust tho point opening to obtain -.016* gap.

To adjust the point opening hold the armature down against the core and adjust the
contact point opening by adjusting the upper eontact screw. Tighten the lock nut securely

81



RELAY CLOSING VOLTAGE CHECK
RE^ATOR

-AMlAtORE

FEU)

P

eENERATOR
VOUMCTER

VOLTAGE REGULATOR CHECK

ARMATURE

FIELD

BATTERY

GENERATOR
VOITKETER

CURRENT. REGULATOR CHECK

FIELD

BATTERY

REGULATOR^I

P

GENERATOR

AMMETER



tfUr adjwffMgg Utt polaL Notes: When the points for the correct point opening do
not remoTO the npper contact from Its natatal position. The pprlng holding the upper contact
should rise slightly above the liber Insulator when the points are together and at rest to Insure
a wiping aetloo oo the points when they are In operation. If the contact points are pitted or
trained clean dlth a thin contact file last lielore adlupUpg the point openlnc*

When ̂ e point opening Is correct the voltage setting can be adjusted by loosening the
lockserew and turning the eccentric screw to Increase or decrease the tension of the armature
spring, tpcreaslng the tension Increases the vol^e regulator setting and decreasing the ten
sion decreases the setting. Spring tension ̂ ould always be reduced to lower the voltage be
low the specified value and then Increased to brli^ the voltage setting up to the proper value.
Tighten the lockserew securely after completing the adjustment

The Current Regulator

The current regulator Is a means used to provide a limiting effect on the generator
output In amperes. V 'th* generator ampere output exceeds the setting of the current regula
tor, this unit comes Into action.

The current regulator windings are composed of a few turns of heavy wire and cnriy
the entire output of the generator. The contact points are normally held closed by spring ten
sion which retains the arn^ture In the up position a> that the generator field circuit is eon-
ducted directly through the points. When the current flowing through the current regulalnr
windings which is total generator output reaches the value for which the regulator has been
set, Bulflclent magnetic force la created In the regulator core to overcome the armature spring
tension. The nriaature Is attracted downward toward the regulator core and the contact points

are separated. With the points separated the generator field circuit Is forced through a re
sistance redttclcg same and the generator output la accordingly lowered.

The Instant the current flowing through the regulntcr wlodtags begins to <hop off, the
magnsUc field created by this current begins to weakco. It Is tfhlekly reduced to a value which
can no longer retain the armature In n down or open point position. The armature spring
moves the ariaatare upward closing the points. This shorts the resistance out of the genera
tor field circuit and the generator output Increases. When it reaches the value for wtdeh the
regulator Is set the armature Is once'more pulled down and reststaaee sgsln inserted Into the
generator field circuit. This is a vibrating acUon which takes place so rapidly the armature
cannot be bbserved to move regulating for a constant current output.

In opeiwtion either the current regulator or the voltage regulator functions ataqraastiia^
lioth never operate at the same time. When (he regulrements of the connected electrical load
are large and tbe trattery Is low, the current regulator unit operates to prevent the output from
exceeding the rated output of the generator and the voltage regulator unit Is Inopemtlve. If
the refpilremeata of the connected electrical lead are reduced and the battery comesuptechaign
the voltage regulator unit operates to prevent hl^ voltage at the battery and la the circuit and
the Increanlng rcslstaaeo of the battery as It Itecomes charged tapers down the generator output.
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Tho Is thaa redaeed by the teUon o{ the Tlbntinf Toltege regulator unit to vbat Is re*

quired the coaoeeted electrical load plus a small sustaining charge of a few amperes to the
battery.

Prom the foregoing It should be understood that the charging rate as Indicated oa the

ammeter may be e^wcted to rary in accordance with the condition of the storage battery as to
per cent of charge and the connected electrical load.

To Check Current Reaulatori The current regulator setting must be made at operating tem

perature. It is necessary to maintain the contact points clos^ la the voltage regulator unit
to prorent that unit from operating ahtle attempting to che^ the setting of the current regu
lator. Tble may t>e conveniently done by bridging the voltage regulator contact points vith a

Jumper lead. The lead is illustrated in the diagram showing the conneetiens for the current
regulator check. Connect an accurate reading ammeter In the circuit between the storage bat

tery and the battery terminal of the control boa.

Note the setting information as listed on the name plate of control bos. Start the en

gine and increase the engine speed gradually until the generator is running at the speed speci
fied in the test data. Note the current regulator setting as indicated on the test asameter.

If an adjustment is required stop the engine and disconnect the battery terminal lead

from the control boa. First check the point opening gap.

When checking points for correct opening do not move the upper contact from its na
tural posltioB. The firing holding the upper contact should rise slightly above the fiber insu
lator when the points are together and at rest to insure a wiping action oa the points when

they are In operation. If the contact points are pitted or burned clean with a thin, fine cut
contact file before adjusting the point openings.

TO make the point opening adjustment hold the armature down against the core and

.adjust the contact point openlpg by resetting the upper contact screw. Be sure to tighten the
lock nuts Boeorely after making the adjustment.

The setting of ths current regulator Is varied by adjusting the tension of the nrmature
■prtnga. This tension may Iw changed by loosening the lockscrew and turning the eccentric
screw to increase or decrease as desired. Increasing the tension will increase the current
setting and decreasing the tension will decrease the current setting. Do not at any time set
the current regulator above the rated ampere capacity as shown oa the name plate of the con
trol tmz.
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The Deleo'ReiarModel 5898 Ciirreiit isd Toltafi RcjpilitOr Is • beafy-dtttr S6. kaatierOi

18-TOltnnlt, fitted fOr shleldlsgHo rednce ndlo taterfereaee. It'IsvdestgDed be opetaUoa
with • Be^tlTe sroOddad erateM utd haa the Ipllewlac OpOelileetleoBt

Cat-Oot JiaUy. - JUR CAP - .057 Inch

Cnt-Ont Retay • JPOmt OPEHING - .096 bch
CutiCttt Relay - CLQBIHa VOLTACR - IS.S-OOIta

Currest Rcfulafor - POINT OPENDtQ - iOiS lath
Cnrnnt R^nlator - CURRENT SEXtlMO - 95 AAperea

Voltue Regulalor - PCBNT OPEHIHQ - .015 Ih^

Voltage Regulator " VOLTACS SRI^O - 15.9 ndta

WQTR; All electrical checka'Buat be made with the regulator AT OPEBAnKO. TEMPERATORS
(145** P.) The regulator may be-ehecked at the end of a ruB« or afier the unit haa'beenr oper<^
ated fob 49 ntaiitea Or 'antU opeiatlnc fentperature; bao;bee» reachM^ Thb. ihilt mubl bV fa ;iho
actual operatlag poelttoa (rertleal) wben the cbecka arc made.



Cut-oat ReUy AdJustBoots

AlJLjilP: With Mgolator dloeonnectadt amur* A1& GAP (.057 tach) botwooa araaturo and
eort (not botvtoa bnas pin la araatuN and coj#) with polota held closed. To adjust, loosen
the two AJOJUSTtKO SCREWS, and raise or lower the lower contact bracket as required. Tight
en aorewa after adjustaent.

Bend the UPPER ARMATIIRE STOP to adjust POIHT OPEtONG (.050 Inch),
tt bothwtrof points dp not close at the aaas instant, bend the spring Itogers alightly taUl
they do.

,-1,....., connect a test voltweter between the ARMATURE TERMIMAJ. and the GROUND
SCREW. Gradually increase generator epeed and note the voltage at which the cut-out relay
points close. To adjust, loosen the LOCK SCREW and turn the ECCENTRIC SCREW to change
the spiral spripg tension. Increasing the tension Increases the closing voltage and decreasing
^e spring tension lowers the closing voltage. Check setting by bringing generator to a stop,
Uten slowly Ineteasing speed uptU points close. Relay closing voltage aust be below the volt
age regnjator setting, otherwise tho voltage regulator will operate and hold the voltage below,
the value required tp close the cut-out roUy.

Voltage Regulator AdJustaents

the regulator PplNT OPEIOKO (.016 Inch) Is cheeked with tho araalure held
down nga'."-* tf>e core. To adjust, looses the LOCK NUT and turn the CONTACT SCREW. The
spring holding tba upper contact screw should rise slightly ahovt the liber Insulator when the
ptft- eoas together. This ptovldss a wtping scUon which laproves Iheir operation.

aiHing. (15.5 volU) - Connect a lest voltaeter between the ARMATURE teralnM end
grouch screw and disconnect the lead froa the BATTERY teratnal. With the unit hot - et
qpeiatlng teaperature • run the generator at a aedlua epeed and note voltage eeltlag. To
adjust, looaen the LOCK SCREW and tuia the ECCENTRIC SCREW to chango the spiral eprlcg

Increasing the tension Inereasea the voltage setting, decreasing the spring tension
lowers the voltage setting. After Ughtealng the lock screw, cheek the eetUng by slowing the
generator until the cut-out relay points open, then bringing the generator back to speed. The
voltage regulator oettipg aust always be above the cut-out relay setting, otherwise the voltage
regulator would operate aM prevent the voltage troa reaching a value suftlclent to cause the
cut-out relay to operate.

Current Regulator Adjustments

n,.!..! rviiBir- Tbs regulator POINT OPENING (.015 Inch) on the current regulator Is checked
and adJontad In eraetly the saae manner as the Voltage Regulator POINT OPENING, discussed
on the previous page.

nitMipg. {S5 amperes) Connect a test ammeter Into tho circuit at the BATTERY term-
Ins) bridge Ihe voltage reguUtor contact points with a Jumper lead to prevent It Irom

ao



optntlac. Tto te llgfata or ̂ «r eleetrlnl aceouorlei to pzoroBt bl|h roUife, openta Iho
gettsntor Bt a naillum opesd (regulator at operating tempefators) and note llw CORREMT 8BT«
TIKO. To adiuat, loosen the LOCK SCREW and turn the ECCBMTBIC SCREW to change the
spiral spring tension. Increasing the tension Increases the cttrnnt setting, decreastsg the
spring tension lowers the eorrent setting.

Cteanlng Cootsct Points

If the voltage or the cnrrest regulator contact points appear to are ezcesalTelp, it
Is possible tbejr hare become oatdlxed asd the points should be cleaned. Emery cloth or
sandfBper most never be used to clean the contacts, since particles of emery or — ndgbt
OBibed In the point surface and prevent normal operation.
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