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30 H.P. LE RHONE ENGINE.

o SCRIPTION, This engine is of the rotary air
:f,lﬁf}il E-ﬁ':cg cylinders, 105 Frates by 140 m.m., r}:;tepdhz(‘l[t
30 H.P., but capable of developing 93 H.P: Z}tl 1,20(:)J i 4
t is fitted with a double thrust ball race, which ena 'ei'l o
¢ used either as a pusher or tractor. The engine wor L
o Otto,” or 4 stroke cycle, 2 revolutions of'the engine
;ivilag 1 eycle (4 strokes) in each'cylmder. Its chief points of
{ifferenti Foom other rotary engines are :—
(1). The eylinders are fitted with cast iron liners,
(2). No obturator rings are fitted. ) .
(3).  There are 9 curved copper induction pipes which
convey the explosive mixture from the crankcase
to the inlet valves.
{(4).  There is no master connecting rod.
(5). The inlet and exhaust valves in each cylinder are
operated by | tappet rod.
‘he direction of rotation js anti-clockwise as seen from the
ropeller end of the engine. Like all other rotary engines, it is
nade chiefly of steel, for strength and lightness, The angle
hrough which the engine turns between any 2 consecutive
xplosions is 80e,
\pprox. oil consumption = _. | gallon per hour,
v petrol consumption — @ 1o, 7 gallons per hour.
weight of engine i€, 31bs per rated H_ 15
haft is of chrome nickel steel.
.2 long end angd 4, short end,
t and centred by means of
e rotary engines, it has 1
and serveg the fullowing purposes:—

Ng the engine to the

parert the rear eng of the
! e cx:an_kshaft, Whi.ch acts g5 induction pipe.
ér-’?;:‘ce C"lf";ir’m. the fixed point against

XSRS €o th 1 X i - 1
&égm'_”f.g the e € explosion exXerts itself in
T, 3 fﬁﬂ‘ i ere '_ A pit'ce-
:gl;ﬂa.erg,.;qu threadeq ¢ - el:; (T around the
18100 At the front, ;. b : i I t has anp

RANKC Y




apertures for the tappet guides and induction pipes. 4 D, T.< Rl o H.P. LE REHONE
rear of the engine is the thrust box, which contains a y SuiTlde Tage £ E
thrust bearing of the normal type.“and a separate | - QDpEGEE IJoEL-ME O T o T 8
bearing. A third radial bearing, the main engine bal|, Fil | | i i

is situated between the thrust box and the crankcase. ~

outer race of this bearing lies in a recess in the crap ’
and is gripped by the flange of the thrust box, where & , f
bolted to the crankcase. The noseplate and false nos. # B | i - 4.
are bolted to the extension on the front of the cranl S v O PN B i ¥
The false noseplate runs on a double radial ball races ¢
extremity of the crankshaft, and drives the camplates 3 }
tenths of the engine speed, by means of a spur wheel, y L
engages with the inside of an annular toothed ring # M_ J1 "\ -« 2
bolted to the cam carrier. The cam carrier runs - .
separate radial ball races, which are mounted on a port

the crankshaft small end, which is eccentric to the centy

of the engine. e ‘ RIS vy e
CYLINDERS. Thecylindersare numbered 1to 9 consew | il | :
ly in a clockwise direction, as seen from the propellere | [ o ——
the engine. The order of firingis 1,3.5,7,9,2,4,6,8. ' | /—/ 22— ey
are of steel, with cast iron liners. This construction | .

>
-
e

away with the necessity for obturator rings, and obviaft / A
necessity for scrapping cylinders that may be badly ve | B . 5
scored in the bore. The head of each cylinder carriesa B e - it DA
and an exhaust valve pocket, and a boss into which is st o il Sl 1
the tubular support for the rocker arm fulcrum pin. = N A Main Off Tipe
face of the inlet valve pocket is machined and provide ' < zle.f:%nn_]emn Race.
lugs to take the bolts holding the upper end of the ind \O ‘ té,s‘hoﬁ'idero‘;i Crankshaft.
pipe in position. Owing to the valve pockets beingit |, I 5 Hizeaded Callng in Thrust
with the cylinder, the valves cannot be removed witho® ' - Distance Tiece and Sleeve.
mantling the cylinder. The cylinders are threaded, abt ( H 'j‘hru.ul;i’.;élhmi}(‘:u'ing.
threads to the inch, at the base where they screw it o ¥ i § ff*‘)f;lll,}gxﬁ;’ff’i;w.m”
crankease, and lock rings are provided by means of wl’{“t g T Spontder on Thrust Box.
are locked in position, As the tappet rods and inductio® a {zisunu'x—\f\l’%ée.

. N Radial Ball Race,

O Distributor,

1 Wheel driving Magneto
and Oil Pumy,

L Backplate,

X Main Oil Tnlet.

S Collar on Crankshary,

are adjustable in length it will be seen that the comf’
space in this engine may be adjusted by screwing the o
into or out from the crankcase, For normal use the?
from the flat on the crankcase to the outside of the tof s

fin on the cylinder should be 87, but for short distan® et ro ol v ?2?I"E§?%‘¥k?l;§,‘;"p-‘~'~
and in very cold weather it may be reduced to 743" RHER THRUST . V Crankshaft,
PISTONS. The pistons are of cast iron with slightly & #164 s S “"h"“'&fi’{it' CRLLLILY,
heads. A portion of the skirt is cut away at the trail b

Traey or&“l.g'mst. CEKLHGF,

{
®This is a pure thrust bearing as distinct from the combined thrust 3 5
bearing used on the Guome and Monosoupape engines.
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By s H.P. LE RHONE,
ABTD. T.5. 8717. 8o HP. LE RHoy  ABA.D.Ts 815 8e

C¢PDEFIGH IJKL M XN ¢]
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i

A Main Oil Pipe,

B Main Engine Ball Race.

¢ Thrust Box.

D Bhoulder on Crankshaft,
B Lhreaded Collar in Thrust

Box.
F Distance Piece and Sleeve,
G Sieel Washer,
I3 Thrust Ball Bearing.
f Rieel Washer,
I Thrust Ball Bearing,
K Shoulder on Thyust Box.
I, Steel Wiakher.
M Distanee Piece,
X Radial Ball Rave.
O Distributor,
P Wheel Qriving Magneto
and O Pump,
O Backplate,
It Main Ol Inlet,
8 Collar on Crankshart,
T Restricted Opening,
. Felt Ol Retainer,
¥ Crankshart,

Pusher Thyust, OGEIILMXN,
QRY.
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.1 fé Riiane. s o i, h
; i - adjoining cylinder to clear at tne
ABTD. T.5. 8f17. 8o H.P. LE RHON; gjiow thctﬁxstcgu}?mthnf;if i 3}3 e
oztnm_of . :[ g The gaps in adjacent rings should be’ set
E\Sgtcilfz:icm that no 2 gaps are in the same 1;n<:-h 1{‘ her
= ‘o arrached to the connecting rod b}r_ means of a ho 0\;
A ‘?Zi seon pin, which is locked in position by means of 2
i—ul‘ g:t %cz“*w“’ that pass through its ends and screw into the
el set SCrews
in bosses.
udgeonet bg‘igmﬁ clearance = 0.2~ .,
,_ Piston ring gap = 0.75 m.m.
M8 v icrivG RODS. The steel connecting rods are of H
. %@fgﬁﬁ’eﬁmw with shoes in place of the usual [;;g
# Wod. v The big end proper, wl}xch is common to all't.e
"~ Ca annecting rods, runs on 2 radial ball races, mounted on
i loao and short ends of the crankpin respectively. It con-
' teel discs with flanges at the back, in each of which
ng of a ball race is housed, and with a series of 3
ronze lined annular grooves in their faces, between which
1 conne rod shoes lie. The rods are of 3 different
sngths, 3 s terminating in each of the 3 grooves,
nd the ends of the rods and the shoes are shaped in such a

rooves duriag votation of the engine. The connecting rod
1l ends are of normal design, bushed with phosphor bronze.
he inlet and exhaust valves in each cylinder
chanically operated by means of a light steel
ad verhead rocker arm, which is mounted on

The valve
ron bushed steel guides that are screwed
ts. The tops of the valve spindles are
: __p.pe'd washers, which hold in position the
The tappet rods are jointed at their
trailing ends of the cam roller rocker arms,
anut e crankcase extension. These rock

iz : Ry : : 5 S = {er
322;[:2.:; haf'd esi el rollers at either end, resting on the
et camplate {8 nearest the engine and
1S, the trailing rollers running on the

edge of each tamplate is cut in the
Japang carrier is driven at sine-
T ‘;__,_ginespeed. the engine overtakes the camplates
ne shoe ™ wbem by ; e
I:'Ehtldgm ‘ﬂlﬂuﬁ ﬁ;ﬁ:“: 1“"12";11'{'% i:i‘ equalising the wear on
Wﬂmm'mpiéuy e s e):iif_,;:_t.l the evlinder in which it

7




once in every 10 revolutions, during which period th,
are operated 5 times. The clearance between th,
rocker arm and the valve stems should be as follows.

Engine cold, Inlet=1to 1.2 m.m. Exhaust—0.8t;

CYCLE OF OPERATIONS. Starting with any cylj,
T.D.C. aud the exhaust valve just about to close, the
moves forward until it is 5% past T.D.C., at which pn';
exhaust valve closes. The cylinder then moves fory;,
it is 182 past T.D.C,, when the inlet valve opens ang 3
commences. At 330 past B.D.C. the inlet valve closes,
cylinder moves on towards T.D.C. on the compressioy,
At 26° before T.D.C. ignition takes place and the ¢
moves on to the working stroke, passing 1.D.C.
flame is spreading through the mixture, The exhaye
opens 45° before B.D.C., and remains open throg
remainder of the cycle.

Admission of explosive mixture- 18° to 215°.
Compression - - - - 2157 o 360°

Power - - - - « - {2t 1351,
Exhaust - . 2 . - 135° to 360° + 5.
VALVE TIMING. Set No.l cylinder at T.D.C. on thil
strolie, t.e., with both valves closed, Adjust the lengs
tappet rod so that, when it is held outwards as if by cen
force, there is a clearance of 1 to 1.2 n.m. hetween the
arm and the inlet valve stem, and a clearance of 0.8t
beiween the rocker arm and the exhaust valve stem.
the eylinder through 90° to the right and to the i
check the clearances in such position.  Repeat fora
3,5 7,9, 2, 4,6,8 1t should be noted that in tini
engine the cam position is not altered. The cams art
bled and the gears meshed in accordance with the m
on the parts when the engine is erected, and no alted
necessary.

IGNITION TIMING. Set avy cylinder, for examplt
in ignition position, ie., 269 before T.D.C., on com
stroke. To get this position set No. 7 cylinder o
with its tappet rod horizontal. Turn the magneto !l
mal running direction until the points are just breal
mesh the magneto driving gear.  Wire the distributt
plugs. The timing of the engine is then complete:

AMAGNETO. The magneto is mounted on the [':zld‘?a
driven by a large wheel nn the back of the thrust b
the case of the 80 H.P. Gnome engine, The mag™
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has 16 teeth, and the driving wheel 36 teeth, so that, ]
neto armature makes 9 revolutions to 4 of the engip, S R s, Ha HLP, LE RHONE.
magneto is of the rotating armature type, it gives 2 ¢

revolution, so that there will be 9 sparks in 2 revol,

the engine, during which period each cylinder wil] y,

pleted 1 cycle. The ‘high tension current from the .

is taken to the distributor which is mounted on the,th;

as in the Gnome engine.

CARBURATION. The carburetter used in this en; \y
the « Block Tube’ type. It is mounted on the ppiem—tSSiil
hollow crankshaft, through which the explosive mixt!

to the crankcase and thence through the curveq i

pipes to the cylinders, The body is cylindrical in s
practically forms an extension of the crankshaft,

fed through a fine adjustment valve, controlled from

seat to a horizontal jet at the side of the body. Thisj

throttle slide from which projects a tapered needle. Th

of the needle enters the jet and as the throttle slide is¢

needle is pushed forward, and reduces the flow of pa

the jet. Drains are provided to carry away surpl

At the back of the throttle slide the body is lined with;

able copper gauze cylinder, the function of whichis

the 2 horizontal air intakes, which are disposed:

side of the carburetter, and are joined by rubberu

pieces to extensions leading to the outside of the fu

LUBRICATION. The pump delivers oil to an inclis
in the engine backplate, which is mounted opposite
in the crankshaft. The oil passes through this b
pipe leading to the long end of the crankshait.

from this pipe leads to the pulsator glass. The c®
crankpin, and short end of the crankshaft are drild
to form an oil lead from which branches are take
cate the various parts of the engine, as follows :—

————

Part of engine, Lubricated by-

False noseplate ball race. Restricted opening in sl 1

crankshaft, 1
Mo

Cam carsier ball race. Restricted opening O G

e

in
t Sﬁ‘h!h
'w hi 4
wmmﬁ‘.‘- SUERe oF 14l 'r'-‘ antral Ty
. . fro : g NN“O\'\I_-_;- ow AERNER I VT Ry | s
Cams, cam rollers, rocker Curved pipe leading 1! ‘3 '&.m‘ ] L Noodle Vo Reating,
i M ""’“l'iﬂu - %

i ino aee Ot o G ine N -
arms and tappets, opening at base W P -\:":Ill'}i‘rljllr";;;:rf‘l S L= edlle Vg on
bey S AN )
1

portion of crankshal

crank web. L N Pro
e OF T CEE Pressure on B oo
O To Engine ¢ Ny, SR
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AIR BOARD.

Big eud ball races, con- Opening in crankpip :2

necting rod shoes, gud. holesincon.rod shoe g

geon pins and cylinder through shoes to base

walls. holes through con. rog,
and bushes.

TECHNICAL NOTES.

Crlinder walls. Pipe from opening in g,
crankpin adjacent g,
crankweb.

Thrust race, thrust box *Restricted opening {ry

ball race,and main engine pipe inside crankshaf,

ball race.

PULSATOR. The pulsator glass is connected totl
from the main oil pipe. The engine speed may be,
from the number of pulsations per minute, as folin

R.P.M. of engine = Pulsations per minute x.

Qff. PUMP. The vil pump is mounted on the

opposite to the magneto and is driven by the samels

It consists of o casing containing the oil, and a piste

in an oscillating cylinder which has a single port .
position of the eylinder, during the suction strole,! SCLERGET,
open to the oil in the casing.  In the other posit

cylinder, during the exhaust stroke, the port is o

delivery from the pump. The cylinder is mounte

nions or pivots, and the piston is operated by at

swhich reciprocutes the piston and causes it to

cylinder. The eccentric is driven by a worm and 1

inside the pump casing. A hole at the top of the?

mits air to e~cape when the pump 1s first filled \\'i_f(?l‘

tole 1s normally stopped by a screwed plug. On

the casing by dravity.

=
i 5 < s ey o o 7

®In some engines the main engine ball race §s also nbricaied b

in the e ol e fong end erankweh.




APTDLAE ] 10 H.P. CLERGET

H.P. CLERGET ENGINE.
e

IR Tl ine is of the rotary air
i SCRIPTION. This engineis o )
b L. [‘iﬁa:’g;cvﬁnders, 120 m.m. by 160 Eh 11 (ggg
Ed t}?;' bul.’; (:ap"itb}e it de‘l-"EIUp”]g 130 H.P. aL. -

”1) Hlt is fitted with a double thrust ball race, which en-
Mo e B
“cagine works ou the Otto, or 4 stroke cycle, 2 s
wglf"—ja::;;?ne B il [ stokes) in cach cylin:
Iml ;: chief ﬁ'ﬂints of difference from other rotary engines

8 e pistons are of aluminium alloy. .
" \ ; Efg %l:: g::g:ﬂectmg rods are of tubular section.

4 R (3). The inlet and exhaust cams are mechanically oper-
B ated by means of separate cams, tappets and
, rocker arms.

direction of rotation is anti-clockwise as seen from the
Y wlier end of | gine. Like all other rotary engines it is

e chiell steel, for strength and lightness. The angle
. ugh whi ‘engine turns between any 2 consecutive
~dosions is j

‘0 3113 msumption =2 galls. per hour.
i M!Wr tion—=10 galls. per hour.
weight of engine  —365[bs, i.e., 3.3 lbs per rated H.P.

RS The d steel crankshaft is hollow, and,
1 alt si jh\u’lﬂia ngines, has 1 throw. It consists
main ‘the long e

nd and the short end, which are
oint at the crankpin. An exten.
1d carries the cam gear and the cam
nhshaft is stationary and ser
(1). It provides a means of attaching the engine to the
aery ‘

(2. !tﬂﬂﬂ'}g}&ﬂ%ﬂ: "_;ﬁ_ﬂ-fto the working parts.
'e carburet| ter is mounted o the
:;;{qsr erzntishafe,

ves

rear end of the

+ which acts as an induction

~ pipe.
(). 1t provides, in the cranoi :
which the force of the eoe5ed point

bl the explosion exerts i

against
ng the engine.

tself in

I the

Combined the
Mpivogs ned theust

“Pape engines.



CRANKCASE. The crankcase is made of 2 steel stamping,
bolted together by steel bolts, and centred by dowel ping
It has 9 apertures disposed symmetrically around its periphery

to accommodate the 9 cylinders, each of which is grippe

tightly between the two parts of the crankease and is prevented
from turning by a key. It is not supported directly on tig
crankshaft, but carries on its faces plates, or covers, know
respectively as the cam gear case, and the thrust box, or reay
drum. The thrust box contains the main engine ball race,
the double thrust race, and a second radial ball race. The
cam gear box contains a large radial ball race at the end nex
the crankweb, a smaller race at the end of the extension, and
two races for the inlet and exhaust cams. These latter ard
mounted eccentrically on the crankshaft extension. The nose
piece, which carries the propeller boss, is bolted to the fron
of the cam gear box, and holds in position @ centreing platg
which forms a housing for the small ball race previously refe
red to.

CYLINDERS., The cylinders are of nickel stesl, machine
from the solid. The walls have a thickness of 3 m.m. Thes
are numbered 1 to 9 consecutively, in a clockwise directior
as seen from the propeller end of the engine.  The order o
firing is 1,3,5,7.9,2,4.6,8. The headof each cylinder is boref
and screwed to take the inlet and exhaust valve seatings, an
bosses are provided into which the rocker arm fulcrum post
arescrewed. Anexternal shouldernear the bottom of the cylis
der fits in a corresponding groove in the erankcase, and this
together with the key previously referred to, are the means d
fixing the cylinder in the crunkcase. The bottoms of the cyli
ders are cut away at the opposite sides where they woul
otherwise foul the connecting rods,

PISTONS. The pistons are of aluminium alloy with flat-cod
cave heads. A portion of the skirt is cut away at the trailil
edge to allow the piston in the neighbouring cylinder to cle
at the bottom of the stroke. Each piston carries a crosshe:
as in the case of the Gnome engine, The piston head s boré
to take the crosshead, which is flanged at the top so that €l
piston is gripped between this fange and a castellated
which is screwed up from underneath and locked by a sm4

#Some manufacturers of this engine it a scli-aligning race. DY
plain radial race ix more usual.

4

ABT.D. T5.

817,

110 HP. CLERGET.




Sl

Apt
b __-.J.‘g-‘_-‘_“_ 3

/0 H.P. Clerget.
AB.T.D, T.5 8§17 110 HP. CLERGET. trew. The crosshead.is attached to the connecting rod by a - o
it bllow steel gudgeon pin. A small square sided flange, at '
ne end of the gudgeon pin, lies between two shoutders on the
ide of the crosshead, and so Prevents the pin from turning, v
L is prevented from sliding in the crosshead by means of the
inge and g copper washer at the opposite end, This washer
°s under the head of 4 bolt, screwed into the end of the gud-
fon pin, and cngages with a recess in the crosshead lug. It
‘turned up at eithe, side when in position, 2
lt.*  The Pistons are fitted with 3 cast iron rings and 2 ob-
rator rings. The obturator rings are carried in the same
Oove, one inside the other, with thejr 84ps separated by 450
| 60°, ie., about 2 inches. The gaps in the piston rings

ould be set about 120° apart, j.e., equally spaced aroynd
e piston,

TPiston clearance — 0.4 m.m.at top, 0.3 m.m.

Piston ring gap  — 0.5'm.m. to 0.75 m.m.
Obturator ring gap = 0.8 m.m. i

WNECTING ROD_S. All the connecting rods are tubular

{section.  There js | master rod and 8 auxiliary rods,
e master rod big end runs on 92 ball races mounted at
ber end of the crankpin, and carries 8 wrist pins, by means ‘
which it is connected to the auxiliary rods. The master

L is bushed at its small end, and the auxiliary rods at both
Is, with phosphor bronze.

at bottom,

LVES. The inlet and exhaust valves i the cylinder heads
mechanically operated by means of light steel tappet rods
overhead rocker arms, which are mounted on the fulcrum
s at the heads of the cylinders.  There ape 2 tappet
b and rocker arms to each cylinder, 1 for the inlet valve and 1
fue exhaust valve. The inletvalve is carried in a guide that is
piece with a steel pocket communicating with the induc-
pipe. The lower part of this pocket serews into the cylin-
head and forms the valve seating. Theinlety

alve seating is

Jther methods of supporting the gudgeon pin are used by different
Manufacturers of this engine,  In some cases the pin hits'in bosses
ast in the piston, and is held by a set screw.

[Where cast iron pistons are ysed the clearances should pe 5
5 follows :— At top of piston=—0.2 m.m. At bottom—0.15 m.m,

7




flat, butthe exhaust valve has a coned seating whicliopens to the
atmosphere direct. The exhaust valve stem slides in a steel
guide, bushed with cast iron, which is supported at the centre
of the valve seating by 3 radial arms. The valve springs
are of the spiral type, and that of the exhaustrvalve is pro-
tected from the action of the hot gases by a cone shaped de-
flector, which is formed in 1 piece with the guide and seating.
The inlet and exhaust cam plates are driven at 9/8 times the
engine speed by separate internally toothed wheels mounted
inside and keyed to the cam gear case. The cam plates over-
take the engine once in 8 revolutions, and each cam plate is
cut in the form of 4 separate cams, SO that in 8 revolutions
each tappet will be lifted 4 times. j.e., once in 2 revolutions.

CYCLE OF OPERATIONS. In thisengine there is 10° *“over-
lap,” i.e., the inlet valve is set to open 10° before the exhaust
valve closes. Starting with any cylinder on T.D.C., with both
valves open, the cylinder moves forward until it is 5° past
T.D.C., at which point the exhaust valve closes. The inlet
valve remains open until the cylinder has reached a point 58
past B.D.C., where it closes, and compression commences.
At 25° before T.D.C. ignition takes place, and the cylinde
moves on to the working stroke passing T.D.C. while the
flame is spreading through the mixture. The exhaust valve
opens at 68° before B.D.C. and remains open through the
remainder of the cycle.

Admission of explosive mixture . -—B5Y to 238°

Compression - - - . 238° to 360°
Power - - - - . - Ohiso 120
etk ek s HORRSIIRS GO0 e 5 °

VALVE TIMING. The exact timing of the valves is deter
mined by adjusting the length of the tappet rods, but befor
this adjustment is made the cam gears must be correctly s€
as follows :—After inserting the fixed inlet toothed ring in th
cam gear case, take the short end crankshaft extension wit
inlet cam, toothed wheel and ball race attached and set onl
of the cams at the extreme throw of the eccentrie. Place t
whole in position in the cam gear case, meshing the teethso th?
this cam is under No. 7 inlet tappet which will thus be
in its extreme outward position. Insert the fixed exhat
tooth ring and, after setting one of the exhaust cams att

4 ]3]1 -1 -l - AL i
x i i
1 D [ :‘\[ . i H.T (¥ RGE L




extreme throw of the eccentric, place the eccentric in positionon
the crankshaft extension, meshing the teeth so that this cam is
under No. 4 exhaust tappet which will thus be held in its
extreme outward position. After erection has been com-
pleted the adjustment of the tappet rods is made as follows :—

EXHAUST VALVE SETTING. Set any cylinder, for example
No. 1, in exhaust opening position, i.e., 68° before B.D.C. on
the power stroke and adjust the length of the tappet rod until the
exhaust valve is justopening. Repeat for cylinders 3,5,7,9,2,4,6,
8. Nore.—No. 1 cylinder is 68° before B.D.C. when the
centre line of No. 6 is 2° above horizontal.

INLET VALVE SETTING. Set any cylinder, for example
No. 1, in inlet valve closing position, i.e., 58° past B.D.C. on
compression stroke, and adjustthelengthofthetappetrodsothat
the inlet valve is just closing. Repeat for cylinders 3, 5, 7.9, 2,
4,6,8. Nors—No. 1 cylinder is 56° after B.D.C. when the
centre line of No. 7 is 2° to the right of vertical,

IGNITION TIMING. Set any cylinder, for example No. 1,
in ignition position, i.e., 25° before T.D.C. Turn the magnetoin
normal running direction until the contact pointsare just break-
ing,and mesh the magneto driving gear. Repeatwith the second
magneto. It is essential that the two magnetos be
absolutely sychronised, i.e., that the two breaks occur at
exactly the same instant. A fine vernier adjustment is
provided for this purpose. Nore.—No. 1 cylinder is 25°
before T.D.C. when No. 5 is downwards with its centre line
50 to the left of vertical.

MAGNETOS. The magnetos are mounted on the central
support and driven by a large wheel on the back end of the
thrust box. Each magneto pinion has 28 teeth and the
driving wheel 63 teeth, so that the magneto armature makes
9 revolutions to 4 of the engine. As the magnetos are of the
rotating armature type, they give 2 sparks per revolution, so
that there will be 9 sparks in 2 revolutions of the engine
during which each cylinder will have completed 1 cycle. The
high tension current from both magnetos is taken to the
distributor which is mounted on the thrust box. The dis-
tributor has 2 rings with 9 contacts on each. One ring of
contacts receives high tension current from the first magneto,
and the other ring of contacts receives high tension current
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2 =t & from the second magneto. Each correspondiag pair of con-
3 1 o e 2 tacts on the two rings is connected to 1 cylinder, each contact
. o) o) 52 goM g : o ) :
o gg RE S84 % . of the pair to a separate plug in the eylinder. The arrange-
= 5 1T, O 2 o . ' A . .
;; : 32 SESELE B N ment is adjusted so that each cylinder has two simultaneous
R < g »8°E%s % sparks at the time of ignition which hastens the combustion
we Uz i s i
= T Z Ra GEE.N of the charge.
T T 2 L2 B8fog . T 1 h : ;
z 2 BT BE HERRE CARBURATION. The carburetter used on this engine is of
= A4 ol il e S o : - 2 .
= 522 B BE8s8 the horizontal jet type. It is mounted on the end of the hollow
vE- o T w0 . . 2 .
& Sl o= :i = crankshaft through which the explosive mixture passes to
& e R SACRT

the crankcase, and thence through the induction pipes to the
cylinders. The body is cylindrical in shape and practically
forms an extension to the crankshaft. A drain is provided to
earry away surplus petrol. There are two horizontal air
intalkes, at the sides of the body, which are joined by rubber
connecting pieces to extensions leading to the outside of the
fuselage. The amount of air entering is controlled by a
cylindrical throttle, which is operated by a lever mounted on
the throttle barrel. The jet, which is co-axial with and projects
into the crankshaft, slides in the small bridge piece at the back
of the throttle cylinder and is fed with petrol through a radial
inlet near the rear end. For any given position of the throttle,
| the jet opening is controlled by a fine adjustment lever, at the
rear of the carburetter. Movement of this fever advances or
| withdraws a needle inside the jet, and so closes or opens the
| hole through which the petrol is sprayed into the crankshaft.

H -

S

i A —

rear of the jet, and its longitudinal movement is brought about
by a thread, at its base, which engages svith a female thread in
he large bridge piece at the rear of the carburetter. Outside
the bridge piece is the fine adjustment lever, which is mounted
on the needle in such a manner that it can be set at the re-
uired angle in respect to the needle. The jet is prevented
from turning by two keys in the small bridge piece, through
vhich it slides under the action of a thread on the jet, which
4 . fengages with a female thread at the centre of the rear end of
‘ S "Bhe throttle barrel. This thread is of the same pitch as that
' o Bt the base of the needle. Equal movement of both levers
7 ltherefore affects the air supply only, and movement of the fine
1djustment lever affects the jet opening only, but movement of
7 fthe throttle lever alone affects both and gives 2 jet opening bear-
ng a relation to the throttle opening which depends upon the
; _ bosition of the fine adjustment lever,
4 : : CWLUBRICATION. The pump delivers oil to an inclined nipple
vhich is mounted in the boss of the central support so that
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it is opposite a hole in the crankshaft. A branch also leads
to the pulsator glass. The hole in the crankshaft terminates
in a copper pipe through which the oil flows, inside the
crankshaft, to the long end crankweb. This crankweb, the
crankpin, and the short end crankweb, are drilled to form an
oil lead which terminates in the hollow short end of the shaft
and from which oil lead branches are taken to lubricate the
various parts of the engine as follows :—

Lubricated by.

Restricted opening in short
end crankshaft extension.

Master connecting rod ball | Restricted opening in crank-
races, wrist pins, gudgeon pin to wrist pins (as in
pins, and cylinder walls. Gnome engine) and inside

hollow connecting rods to

gudgeon pins,

Part of engine.

Ball races, gears, cams and
tappets in cam gear case.

Main engine ball race and Restricted opening at base of
thrust box ball races. long end crankweb.

R ——

PULSATOR. The pulsator glass is mounted where it can be
easily seen by the pilot. [t shows whether the oil pump is
working properly and the number of pulsations per minutetis
a measure of the engine speed which may be calculated as

follows :—
R.P.M. of engine = Pulsations per minute x 14-3,

OIL PUMP. The oil pump is similar to that used in the
Gnome and Monosoupape engines but it has 1 pump plunger
and 1 valve piston only. It is driven by the large wheel
on the backend of the thrust box and is fitted with an oil strainer
and an adjustment for varying the lift of the pump plunger
and so regulating the delivery of oil.

AIR PUMP. The air pump, which maintains the pressure in
the petrol tank, is driven from the same wheel as the oil pump
and magnetos through a triple thread worm and wheel. There
are no suction valves as the inlet is through the sides of the
pump barrel and a delivery valve is on the outer cover. The
pump is single-acting with [ crank. Ratio 9 revolutions of the

pump crank to 18 of the engine. Discharge, 770 cubic inches
of free air per minute, which is sufficient to displace 10 times

the petrol consumed, by air at 4lbs. pressure per square incl
above atmosphere.
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Radial Ball Bearing.

Tractor Thrust Ball Bearing.
Pusher Thrust Ball Bearing.
Main Engine Ball Bearing.
Big End Ball Beariugs.

Cam Box Ball Bearings.

Tnlet Valve Cam Ball Bearing.

Exhaust Valve Cam Ball Bearing.

From Oil Pump.
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HAND-STARTING GEAR. Hand-starting gear is arranged

on the left hand rear side of the central support. A hollow
spindle projects through a bearing in a casing secured on the
I
b

central support and carries at its inner end a skew pinion {
rim of the dis- j
{

A spiral spring
hen the engine

\

|

1} which can be engaged with teeth around the
! tributor by sliding the spindle in its bearing.
‘ in the spindle forces the pinion out of gear w

.

B | starts. The disengagement is assisted by the shape of the

% '|| teeth. At its outer end the spindle carries a crank handle

'h | which is turned anti-clockwise to start the engine. ]
J '
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