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GENERATING SE'T 2 K.V.A. NO. 2 ONAN AMERICAN OTC-8BH

[, The wirelegs enerating sel 2 K. V. A ONAN
“AMERICAN OTC-5BH is to be used as the electrical
supply source for wireless sets. . .

;. ENGINE SPECIFICATIONS '
“ 2. The engine is an opposed twin cylinder, four stroke
cycle, air cooled, petrol engine. It has a 234" bore,
o with a 214" stroke. The compression ratio 18 5.9 to 1.
© 7~ This engine produces 3.4 horse power al 1800 r.p.m.

Weights and Dimensions

¥ 3 The ONAN OTC-5BH generating ‘.set complete
i with accessories and frame weighs about 270 Ibs.

** Dimensions (overall): — Height 213;°
S e T Length 281"
SRS © Width 215"

Crankcase .

" 4. The crankease is made of a cast iron or cast
aluminium fastened to a removable ol base. The cast
jron eylinders are removable from the crankcase.

<~ Any “blow-by'* gases or waler vapur in the crankcase
. -are drawn out through the crankease ventilator breather

. pipe to mix with the air being drawn inta the car-

] " burettor.

|

' .Cr'ankghaft. and Bearings

L% 5, The cast steel alloy crankshaft bas a drilled hole
i {rom each of the two main bearing journals to the
~mdjoining conneeting rod bearing journals to allow
_. for the passage of oil. The front bearing for the end
. of the crankshaft is pressed into the erankcase, while
! “the rear. bearing is pressed into a rear bearing plate
" which is bolted to the crankcase. Both front and rear
‘bearings are made of stee]l backed hi-lead bronze,

Te 1" in dismeter.

-~ Oil Seals

‘6. A leather und steel oil seal is used on each end of
the crankshaft: Lo prevent the oil from flowing out
through ' the main bearings and working into the
" magneto mechanism in front ov the generator tn the
rear. The front oil seal is pressed into the gearcase
% . cover, while the lar%g.r rear oil seal is pressed into the
SR rear:bearing plate. The earlicr units had a cork type
il seal pressed and cemented into the front gearcase

- cover instead of a metal oil seal.

_Connecting Rods

. -Connecting rods are of cast aluminium of the salid

..~ metal bearing type. The big end bearing s splil und
. ig retained in place by two cap screws. The aluminium
" rof the connecting rod forms the bearing surface thal
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rides on the connecting rod bearing jourﬁal:' oftheH
crankshaft. The gudgeon pin is a free fit in 'tha‘-'ilgt,;}_%
end which is of unlined aluminium. R

() Some of the later models have a forged: pleells:
connecting rod with a steel backed babbitt:”
hearing insert at the big end. In these rods, the.
little end will have a bronze bushing for the
gudgeon pin. AR

Piston L A
8. 'T'he piston is a three ring die cast aluminium Lype -~
25." in diameter. The gudgeon pin is a push: fit ig. .
the piston and is retained by a circlip that snaps into. -
a recess at each end of the gudgeon pin. IR

ta) Some of the later models may have three.rigg:’
cast iron pistons. These cast iron pistons are k.
interchangeable with the aluminium ones ‘A&{
long as both of the pistons in the engingtaré:
of the same type. Mo

{47 On both types of pistons, there are three rin%&,
two compression rings, and one oil ring. Thes
two upper tapered rings huave the word “TOP!
stamped on the surface of the ring to be placgdi;
toward the head of the piston. Cel

Cylinders e ; _<'-

9. The cast iron cylinders ure fastened (o the erank->"
case by five studs. Each evlinder has fins cast on the
outer surface Lo aid in eooling the cylinder walls. The
standard bore is 254" - Stroke 21", The total piston:”
displacement 1s 24.35 cu. in, SRRy

Cylinder Heads S

10. The cast iron cylinder heads are separale for each
cylinder, T

Camshaft

11. The ecast iron camshalt operates the valves, the
fuel pump, the plunger type oil pump and Lhe magneto
ignition breaker point plunger. The forward end of
the cam shaft is supported hy a ball bearing, whilg
the opposite end of the shalt rides in o steel-backed -
babhitt-lined bearing. A Welch expansion plug: pre-
vents the oil from escaping out the rear camshaft
beartng. This rear bearing is 11" in diameter, .~ '

Timing {ears ; F S
12, The cast iron camshaft gear: with its integral
governor mechanism is driven by a helical cut steel
geur o the crankshaft. The camshaft gear is pressed.
atd keved on the camshaft. The irankshalt geéar
which 1% keyed on the ‘erankshaft, is held on by a
large circular ol flinger nut. This nut has two:holes

in it for the prongs of a spanner wrench..
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ELECTRICAL AND MECHANICAL
ENGINEERING ~ HEGULATIONS
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Figure 2. Rear view of ONAN AMERICAN OTC-5BII
showing the conrrol pancl, rope sheave, frame,
dand Tocation of tool kit and spare parts bhox.
arting {nstructions HA _ 6. Before starting,
1 -l.'h‘i!j pluant can be sturted either munwilly or O Cheek the oil level in the erankense.
srically : '
5 When the plant is starsod mawally, e start- Je o Chieek it thie perrol ik is Tall, B,
Ceing rope must be wound arausd dh cope shegae . . \ f
Rt bl ) : : G l\.‘ : Alike cortn the wy vent m the fuel tank cap

Conathe generator end of the unit See Py,

ot e W s .'-:.‘. 40 ¥ U 1 3
n fili‘_(iiri'('|it,lll indicaled Dy L crews o the pelpar, otherwise an airlaeic ma he o Lu:nl—‘_t].

Fomnev he pnel 15 erankod by e cam b i . Y
Hl::‘:}:i:e lffhrh't,n;t;:::;; !r:lii,i:‘ PHF e o ot Make cortain the shut-Hf vadve !u;*}nw. the fuel
Al : : : : fank is turted ang atherwise to petrol will get
When ‘the plant d started  Gievtoeally, ihe b the earborettor,
batteries must be condected o the Lirminals XN
Can the contral- panels Then by pashing. e s Dejress starer button. Or pull starter rope
S0l button on the conteol panet, See Fig, swonnd aroune Ve cope sheive in the direction g

=02 current from the batienes flows through tie picdiested by werows on the sheave for manual
CSeéries Field windipg oo the penerator - and start, A
Ahrough the armature. As & resalt ol this Gur- :
Crent flowing throueh the weceraron wirdiges, Vo tontie ehabe s used on the !.':ll'"lll.l'l'lll’]'_,.
Sothe generatov starts (o “molor™ or revolve <o il ok 1S neeessary. AR
eranking: the engane. [ the self stoler is used,
'-'ﬂ\(’ slartoer huuon should ot b 1:rv.»:_-{-11' (RALE g g - :
“ Ainuously but in periods Of Kot e thau T bepder to stop the plunt, merely push in the stop.,
dive seconds wilh equivalent. stops i between _hurlt:u fesctenl o the comdral parel: and hold it an
untilithe engine starls pnt b o plnn! vammes Lo compieta stop: e

(DO )
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ELECTRIGAL AHD utcﬁa\'nlut ' | ! =1 ¥ . POWER -
ENGINEERING REGULATIONS i g}'n_g ;\V‘E
CONTROL PANEL SPECIFICATIONS panel, there are condensers, a reverse ¢ ik velag,.

" d a start relay. On the other side of the zmemtor

D20 A small control nel is mounted on the generator an

" end of the plant, Oga['.hlb panel there is a D.C. amO‘ housing, an A.C. voltmeter is mounted {0 record the, -
“metar, & variable rheostat, start-stop button, batltery A.C. output (See¢ Fig. 2, EM.E.R, 221 and Flg 1; Viad

g mmala and A.C. load terminals. In the control below). ' R
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Figure 1. Wiring Diagram of OTC-5BH. o do
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GENERATING SET 2 K.V.A. NO, 2 ONAN AMERICAN OTC-5BH

FIRST ECHELON MAINTENANCE

Daify Maintenance

* L Petrol. -Keep the two gallon petrol tank nearly
i ;fl__lj_&’d with clean petrol having an octane rating of
+ ffom 68 to &2 octane.

G Ol Cheek the ol
level daily with the dip-
' stiek in the oil filler plug.
See Figure 1. Add a
‘gooct - clean oil of the
 Proper viscosity when

- sBhs gl level is below the
“lmark: See paragraph

4 ¥a: 18 for Lhe proper
“¥ikcosity of oil to be
: ﬂﬂi(id.. DO NOT OVER

hde

A Fignre 1. Oil fitler

Xy, opening and oil tevel
gauge,

p Cleaning —Keen the engine and generator parts

-lﬁa%;,teépecially the fins on the cylinder head and

j3alteries--Make certain the battery conneetions
re<clean and tight. Keep the electrolyte level about
iy over the plates by adding clean distilled water.
Tagnot fill to overflowing.

< - 52Minor Lubrication - Place a drop of light lubrical-
o roil on the following points: throttle shaft benrings

; _I.g;-t'he carburetor, governor ball joints, wavernor
“paddle shaft, and the choke shaft of the carbiret tor,

: M{mthly Maintenance
:ﬁy’l‘he average maonthly service covers sbuut 200
. hopurs of operation. If the plant is used mure than that
“aamonth, then give the plant the following check up
ih'_th‘e end of 200 hours instead of at the end of the
7: Qparking Plugs  Re- \
moyethecover fromthe 7 et N
sparking plugs and the : ‘5\(; \,
o spatking %lugv. from the | i J'\ .

. NG
cylinder heads. Clean ¢ \
and réset the plug point | : JA Wl“i- |

Spapat 0.025%, See g { % 2/ \"‘t, <
A y 1 [ "

o ke NRPARNIGG

are 4. 5 LN :\"(f} b Rem.
K. Fuel Bystem 1le- . ‘)
move the gluss bow : 4
fraom the fuel puny. : ’

Clean'both Uhe bowl

seresn and then replice Figure 2. (lhecking the

g2ap hevitween the
viectrindes,

jssue T, ??, December, 1943

9. Igmition Remove
the cover from the
ignition point. breaker
mechanism. Turn the
engine over by hand
until the breaker points
are at their widest open
position, Clean the
points; set the gap at
0.020" unless otherwise
specified on the breaker
point cover. See Figure
3. This specified setting
is very important, do
not guess at the setting,

Figure 3. Ignition
Breaker Mechanism
with the cover removed.

L Ar Cleaner He- vt =
move the air cloane . — i
iBee Pig 4 and wash f- “ J‘i’ 4.
It out in petrol, Allow £ \i TN
ittedry, then puta light ¢ e e
oil on the filter element. ™ -~ 4
Allow the excess oil to s 1 {
drain nut, then replacsa Sl 1 Lo tiFes okE rat
the wir cleanvr. ® '

Figure 4. A\ir Cleaner,

Crankcase Breather

Tube and Breather
Strainer,

11, Generator  Remove the eover band, and inspaoet
the eommutator and vollector rines, cloas if NECISSHEY,
Wipe with a clean inthss cloty 16 remove any ol
Ther if nevessary, use astrip of fine satedpaper never
use enwery cluth  Io polish thovombutator or culleetor
rimpss After that, chock the brgshbes for #ood cantaet
and easy riding in the brash holders. When the
brushes are worn down 2o doss than " lang, veplacr
them.

12. il Change  Drain the oil {rom iho erankease
while the engine is warm. Ropliee (ne plug and il
with 21 American quarts of fresh oil. See Figre 1.

13 For all temperatures above 07 F, use 10 1D, oil
previous British equivalent 3120 or M120X1. If
the temperature is below (0 ¥, use 10 H.11. oil mixed
with 107, half pint) of pood cleun paraftin,

i1 Important 10 an o and 100, puraflin mixture
is bemng used in the engine, the mixtmy must be
drained from the crankease, and a new mixture put
sy 50 to o hours of operation. if the average
teraperalure s ahiove 800 Fubrenheit or below 507
Fahrenhert, viie og) shonled b changed ey ory 100 Lours
of operation. 10 the average tempernture is hetween
MY el SO Fibirenheit, the oil should be changed
ey 2000 Bones of LT, '

Puge )



< Powen
EY2p

- VYalyes .

.- 13. "T'he valves are of the conventional poppet valve

. type; they are operuled by adjustable.valve lifters

,“‘hl_cfl are in contact with the camshaft. The correct

¥ '.:’r-:{,ve clearance 18 0.010" for the intake and exhaust
- Valves, - -

=i Lubrication System
<~ 14.'The Jubrication system makes use of both the
- ‘Pressure and spray methods in lubricating all of the
‘. Moving parts of the engine. The oil filler opentng 18
7.~ located in-the top of the crankease. In it, there is a
< Seréw ‘plug which has a bayonet or dipstick incorpor-
“aled:in it for measuring the oil level. A positive dis-
ﬁi@‘ﬂﬁeﬂt'piston type pump located in the bottom of

> pil sump and operated by an eccentric on the
amshaft forces oil to the erankshaft main bearings.
Froin there, the oil is forced through the drilled crank-
haft to the big end connecting rod bearings. The oil
"1 then_ sprayed from the crankpins and bearings to
Jubricate all other internal parts of the engine.

'_f&_)';’The old oil may be drained by removing a pipe

. plug in the lower part of the oil base.

' (&) The lubricating system holds 215 American
© v squarts of ail,

E(a}‘: ‘Some of the later models have a gear type ol
e pump which is driven from the crankshaft
T gear.

. sFuel System

5, . The petrol is drawn from the two gallon tank by »
standard automotive type AC fuel pump. The petrol
is-then forced into either & Zenith TU3Y1 downdraft
. bype carburettor or a Marvel-Schebler VD downdraft
S bype- earburettor (both types have been used). Any
petrol with an octane rating of 68 to 82 can be used
in this engine. Each carburettor has two adjustments,
an adjustable main jet, and an adjustable idle mixture

. (a) ' The automatic choke consists of a thermostai
‘. mounted directly on the choke butterfly shafl
2 of the carburettor. This thermostat elemert is
heated by a nichrome heating element obluin.
_ing current from the D.C. winding of the
.. generator.

(5) -Thé'.air for the carburetor is drawn through a
Yoo dry type air filter.

“Jgaitdon System
ﬁ;_miigniﬁon current is supplied from a flywhedt
type magneto, Two permanent magnets are fastencd
pi the inside edge of the flywheel. Two complete
‘v fgnition doils, primary and secondary in each one, are
“i'mounted .on stationary laminated steel cores within
= the flywheel. A set of ignition breaker points in the

I".}:’dbl.'.?

R Y ELECTRICAL AND MFEGHAMICAL

ENGINEERING  REGULATIONS

yrimary circuit are operated by a non-metallic plunger
}mm an eccentric on the camshaft. The high tension
current travels to the standard size sparking plugs
where it ignites the gasea in the eylinder. The complete
gystem is shielded Lo suppress electrical interference.

Governor

17. The governor is cormposed of a series of steel balls
operating in ramps cut in the cast jron camshaft
timing gear. The rampe are so designed that as the
speed of the engine increases, the balls, which tend to
move outward from the center of the shaft, also move
forward and force the governor cup away from the
fare of the liming gear (See Fig. 7 .MUICR. 2238). A
thrust bearing located at the cenler of the cup presses
againat the governor shaft paddie, eausing it Lo move

forward; this in turn rotates the governor shaft at - :

the top of which is locuted the governor arm linked
te the throttle arm of the carburettor. A spring with
adjustable tension is fastened to the governor arm.

This spring holds the governor arm against the move-. - :

ment of the governor cup and steel balls. When the

ventrifugal foree nn the steel bhalls balances the spring '

tension, then the engine runs al that sel speed. By -
changing the spring tension we change the engine
speed. The speed is maintsined al aboul 1800 r.pam.

Cooling System

18, This air copled type engine has conling fing cast
on the outside of the evlinder hend and eylinder
block. Cooling air i« forced over these {ins by blower
fins which are east integral with the narneto flywheel.
The air stream [rom the blower fan is directed and
controlled by a sheot metal blower housing.

GENERATOR SPECIFICATIONS

19. The generator is of the combined A.C. 10.C type
with hoth windings wound on The sume armature
core, A series and shunt winding provide the feld
fur both windines an the artnatare, The divect current
has an outpud of abuut 190 wmypz at 15 volts for
charging two 8 volt tatieries in zeries, The alternat-
ing curreat an cutput of about 8 wmps. ar 230
volteof 60 vyoke % 00 current for eperating the wireless
RSN

far There are tour brushes on the commutator
aned Do brushes on the siip rings or eolleetor
rings foe g totad of six brashes.

o The outer eard of the somature is supported by
a s el beanimg, oL

The iuner end of the armature shaft (s tapersd
and fits inte the end of the ecrankshaft. A
through holt fits throuph the hollnw armature
shaft, amd holds the armature againat the crank-
shaft. The inner end of the armature s sup-
ported by the rear main erankshadl bearing,
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