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H.P. Le Ritone.

- to allow the piston in the adjoining cylinder to clear at the

RHONE. bottom of the stroke. [Each piston is fitted with 4 rings

of special steel. The gaps in adjacent rings should be set

at 90° apart, so that no 2 gaps are in the same line. The

piston is attached to the connecting rod by means of a hollow

steel gudgeon pin, which is locked in position by means of 2

steel set screws that pass through its ends and screw into the
gudgeon pin bosses,

Piston clearance = 0.2 m.m.
Piston ring gap = 0.75 m.m.

CONNECTING RODS. The steel connecting rods are of H

section, and are provided with shoes in place of the usual big

end.® The big end proper, which is common to all the

connecting rods, runs on 2 radial ball races, mounted on

the long and short ends of the crankpin respectively. [t con-

| sists of 2 steel discs with flanges at the back, in each of which

R8s the outer ring of a ball race is housed, and with a series of 3

bronze lined annular grooves in their faces, between which

the connecting rod shoes lie. The rods are of 3 different

lengths, 3 rods terminating in each of the 3 grooves,

and the ends of the rods and the shoes are shaped in such a

way that there is no fouling when the shoes oscillate in the

grooves during rotation of the engine. The connecting rod

small ends are of normal design, bushed with phosphor branze.

94 |.ILI'ES.  The inlet and exhaust valves in each cylinder
/ head are mechanically operated by means of a light steel
tappet rod and an overhead rocker arm, which is mounted on

§the fulcrum post at the head of the cylinder. The valve
spindles slide in cast iron bushed steel guides that are screwed

into the valve pockets. The tops of the valve spindles are
threaded to take cupped washers, which hold in position the

spiral valve springs. The tappet rods are jointed at their
lower ends to the trailing ends of the cam roller rocker arms,
which are mounted in the crankcase extension. These rocker

arms have hardened steel rollers at either end, resting on the
camplates, The inlet camplate is nearest the engine and
carries the leading rollers, the trailing rollers running on the
exhaust camplate.  The edge of each camplate is cut in the

form of 5 cams, and as the cam carrier is driven at nine-
tenths of the engine speed, the engine overtakes the camplates
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“The * shoe ” system has the advantage of equalising the wear rr_ti
the eylinders.  Where a master rod is used the eyvlinder in which it
works wears more rapidly than the others.
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apertures for the tappet guides and induction pipes. At the
rear of the engine is the thrust box, which contains a double
thrust bearing of the normal type.”and a separate radial
hearing. A third radial bearing, the main engine ball race,
s situated between the thrust box and the crankease. The
outer race of this bearing lies in a recess in the crankcase
and is gripped by the flange of the thrust box, where it is
bolted to the crankcase. The noseplate and false noseplate
are bolted to the extension on the front of the crankcase.
The false noseplate runs on a double radial ball race at the
extremity of the crankshaft, and drives the camplates at nine
tenths of the engine speed, by means of a spur wheel, which
engages with the inside of an annular toothed ring that is
bolted to the cam ecarrier. The cam carrier runs on 2
separate radial hall races, which are mounted on a portion of
the crankshaft small end, which is eccentric to thé centre line
of the engine. -

CYLINDERS. The cylindersare numbered 1to 9 consecutive-
ly in a clockwise direction, as seen from the propeller end of
the engine. The order of firing is 1, 3, 5,7,9,2,4,6,8. They
are of steel, with cast iron liners. This construction does
away with the necessity for obturator rings, and obviates the
necessity for scrapping cylinders that may be badly worn or
scored in the bore. The head of each cylinder carries an inlet
and an exhaust valve pocket, and a boss into which is screwed
the tubular support for the rocker arm fulerum pin. The
face of the inlet valve pocket is machined and provided with
lugs to take the bolts holding the upper end of the induction
pipe in position. Oswing to the valve pockets being integral
with the cylinder, the valves cannat be removed without dis-
mantling the cylinder. The cylinders are threaded, about 16
threads to the inch, at the base where they screw into the
crankease, and lock rings are provided by means of which they
are locked in position. As the tappet rods and induction pipes
are adjustable in length it will be seen that the compression
space in this engine may be adjusted by screwing the cylinders
into or out from the crankcase. For normal use the distance
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from the flat on the crankecase to the outside of the top radial [J8

fin on the cylinder should be 8", but for short distance flights
and in very cold weather it may be reduced to 713"

PISTONS. The pistons are of cast iron with slightly conves
heads. A portion of the skirt is cut away at the trailing edge

*This is a pure theest bearing as distinct from the combined thrust and radial
bearing used on the Guome and Monosoupaps enginc.
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CRANKCASE. The crankcase is made of 2 steel stampis
bolted together by steel bolts, and centred by dowel pil
It has 9 apertures disposed symmetrically around its peripi
to accommodate the 9 cylinders, each of which 1s gripg
tightly between the two parts of the crankease and is preven|
from turning by a key. It is not supported directly on |
crankshaft, but-carries on its faces plates, or covers, knol
respectively as the cam gear case, and the thrust box, or
drum, The thrust box contains the main engine ball rac
the double thrust race, and a second radial ball race.

am gear box contains a large radial ball race at the end n
the crankwehb, a smaller race at the end of the extension, 4
two races for the inlet and exhaust cams. These latter |
mountedeccentrically on the crankshaft extension. The ne
piece, which carries the propeller boss, 15 bolted to the fn
of the cam gear box, and holds in position a centreing pl
which forms a housing for the small ball race previously ref
Feud To.

CYLINDERS., The cylinders are of nickel steel, machif
from the solid. The walls have a thickness of 3 m.m. Tl
are numbered 1 to 9 consecutively, in a clockwise directil
as seen from the propeller end of the engine. The ordef
firing 15 1,3,5,7.9,2,4,6,8. The headof eacli eyvlinder is bl
and screwed to tale the inlet and exhaust valve seatings; 4
bosses are provided into which the rocker arm fulerum po
are screwed. Anexternal shoulder near the bottom of the eyl
der fits in a corresponding groove in the crankease, and tl
together with the key previously referred to, are the means
fixing the eylinderin the erinkease. The bottoms of the oyl
ders are cut away at the opposite sides where they wo
otherwise foul the connecting rods,

PISTONS. The pistons are of aluminium alloy with flat-¢
cave heads. A portion of the skirt is cut away at the trail
edge to allow the piston in the neighbouring cylinder to cl
at the bottom of the stroke. Each piston carries a crosshi
as in the case of the Gnome engine. The piston head is ho
to take the crosshead, which is flanged at the top =0 that!
piston is gripped between this flange and a castellated i
which is screwed up from underneath and locked by a si

*some manufiacturers of this engine fit a sell-aligning race, I
p]uiﬂ radial race is more usual.

A.B.T.D.'T.5.

817,

=T i

= P

110 H.P

. CLERGET.




| N O AT
I r e g £
Pl 1 e

T i T—
"y ik N L
sl ]

St g At ¥

ABT.D. T.s.  8/17. ‘85 H.P. LE RHONE.

A N

e ESEENE
ST (R

Descriptive Matter see 17y, 13,7

14

E':ﬁ

Eiml-s on which Oylinder oscillates.

red 15 B @ R RS ) o

erowed TPlug,
Aising.
Wheol driven by lege Wheel on
Engine Throst Do,
iMston.
Cylinder,

ylinder Port.

8> H.P. LE RHONE.

Fia. 13,

H Delivery Port.

I Inlet Port.

J Casing Cover.

K 0il Supply.

I Worm.

A Mtevalution Indisetor Drive,
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Radial Ball Bearing.
B Tractor Thrust Ball Bearving,
¢ Pusher Thrust Ball Bearing. * L
D Main Engine Ball Bearing. L A Blai >\ VAR s 453
J] Hl r End Ball Bearings. : - L e R e
F Cam Box Ball Bearings. : |

(+ TInlet Valve Cam Ball Bearing.
Exhanst Valve Cam Ball Bearing.
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it is opposite a hole in the crankshaft. A branch also leads
to the pulsator glass. The hole in the erankshalt terminates
in a copper pipe through which the oil flows, inside the
This crankweb, the

\ AB.LD. T5.  8)18. 10 H.P. CLERGET. i
|
|

El cranlishaft, to the long end crankweb.
il | crankpin, and the short end crankweb, are drilled to form an
[ oil lead which terminates in the hollow short end of the shati
| and from which oil lead branches are taken to lubricate the
various parts of the engine as follows :

JE Part of engine. Lubricated by.

Ball races, gears, cams and Restricted opening in short
tappets in cam gear case. end crankshaft extension.

Restricted opening in crank-
pin to wrist pins (as in
Gnome engine) and inside
hollow connecting rods to

| 5 ine
gudgeon pins.

|| Master connecting rod ball
races, wrist pins, gudgeon
| pins, and cylinder walls.

MAIN ENGINE BALL RACE

RADIAL BALL RACE
THRUST BALL RACES

\FE OM QIL PUMP

Restricted opening at base of

‘ Main engine ball race and
long end crankweh. :

| thrust box ball races.

i PULSATOR. The pulsator glass is mounted where it can be
I easily seen by the pilot. It shows whether the oil pump is
‘ working properly and the number of pulsations per minutesis
| a measure of the engine speed which may be calculated as

follows :—
R.P.M. of engine = Pulsations per minute * 14'3.

OQIL 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 I
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.

BIG END BALL RACES

1o/ WRIST PINS,

:

CUDCEON PINS.
CYLINDER WALLS.

-

CAM BOX BALL RACES
CAM BALL RACES,
CAM GEAR, CAMS, TAPPETS.

|

|

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 atriple 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 Frc. 9. e
pump is single-acting with 1 crank. Ratio 9 revolutions of the i
pump crank to 16 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 inch i,
above atmosphere. ;

1 14 15 -




extremethrow of the eccentric, place the eccentric in position on
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., 582 past B.D.C. on
compression stroke, and adjustthelengthofthe tappetrodso that
the inlet valve is just closing. Repeatfor cylinders 3,5,7,9, 2,
4, 6,8 Nore—No. 1 cylinder is 562 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., 252 before T.D.C. Turn the magneto in
normal running direction until the contact pointsare just breal-
ing, and mesh the magneto driving gear. Repeatwith thesecond
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. NorTe.—No. 1 cylinder is 25°
hefore T.D.C. when No. 5 is downwards with its centre line
5 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 éngine
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

10
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LERGET,

10_H.P. CLERGET ENGINE.

WNERAL DESCRIPTION. This engine is of the rotary air
diled t}’ptﬁ. with 9 cylinders, 120 m.m. by 160 m.m., rated
| 110 H.P., but capable of developing 130 H.P. at 1,200
M. lt is fitted with a double thrust ball race, which en-
hh;m it to be used either as a pusher or as a tractor.

it engine works on the Otto, or 4 stroke cycle, 2 revo-
ions of the engine giving 1 cycle (4 strokes) in each cylm—
Wy Its chief points of difference from other rotary engines

l" —

(1). The pistons are of aluminium alloy.

(2). The connecting rods are of tubular section.

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

'Im'ﬂirectinn of rotation is anti-clockwise as seen from the
ipeller end of the engine. Like all other rotary engines it is
AW2iile chiefly of steel, for strength and lightness. The angle
wuugh which the engine turns between any 2 consecutive
jlosions is 80*,

[ ox. oil consumption =2 galls. per hour.
'l petrol cnnmm‘q)tmn-—lﬂ galls. per hour.
weight of engine =365 lbs,i.e., 3.31bs perrated H.P.

Hf[NK?H.aH T. The forged steel crankshaft is hollow, and,
\ i all single line rotary engines, has 1 throw. [t consists
| # main parts, the long end and the short end, which are
wiected by a telescopic joint at the crankpin,  An exten
il keyed to the short end carries the cam gear and the cam
W8 ball' races. The crankshaft is stationary and serves
it following purposes :(—

(1). It provides a means of attaching the engine to the

g aeroplane.

(2). It conveys the oil to the working parts.

(8). The carburetter is mounted on the rear end of the

~ hollow erznkshaft, which acts as an induction

pipe.

(4). [t provides, in the crankpin, the fixed point against

' which the force of the explosion exerts itself in
turning the engine.

 —
“I'iis is o pure thrust bearing and distinct from the combined thrust
uiid radial bearing used in the Gonome and Monosoupape engines.
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80 H.P. LE RHONE ENGINE,

GENERAL DESCRIPTION. This engine is of the rotary air
cooled type, with 9 cylinders, 105 m.m, by 140 m.m., rated at
S0 H.P., but capable of developing 93 H.P. at 1,200 R.P.M.
It is fitted with a double thrust ball race, which enables it to
be used either as g pusher or tractor, The engine works on
the “ Otto,” or 4 stroke cycle, 2 revolutions of the engine

giving 1 cycle (4 strokes) in each cylinder. |ts chief points of

difference from other rotary engines are ;:—

(1). The cylinders 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 1 tappet rod.

The direction of rotation is anti-clockwise as seen fron the
propeller end of the engine, Like all other rotary engines, itis
made chiefly of steel, for strength and lightness. The angle
through which the engine turns between any 2 consecutive
explosions is 80¢,

Approx. oil consumption = 1 gallon per hour.

»  petrol consumption — 6 to 7 gallons per hour.

A weight of engine = 240 Ibs.,i.e.,31bs perrated H. P,
CRANKSHAFT. The crankshaft is of chrome nickel steel.
It is hollow and in 2 parts, a long end and a short end,
which are united by a coned joint and centred by means of
A round key. As in all single line rotary engines, it has 1

. throw. It is stationary, and serves the following purposes:—

(1). It provides a means of attaching the engine to the
aeroplane,
(2). It conveys oil to the waorking parts,
(3). The carburetter is mounted on the rear end of ‘he
hollow crankshaft, which acts gs induction pipe.
(4). It provides, in the crankpin, the fixed point against
which the force of the explosion exerts itself in
turning the engine.
CRANKCASE. The steel crankcase is made in 1 piece,
with 9 circular apertures disposed symmetrically around the
periphery, and threaded to take the 9 eylinders. It has an
‘stension at the front, ie., propeller end of the engine, with

3




	$_57
	$_57-1
	$_57-10
	$_57-11
	$_57-2
	$_57-3
	$_57-4
	$_57-5
	$_57-6
	$_57-7
	$_57-8
	$_57-9

