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This invention relates to an improvement in 
Diesel engines and more particularly relates to 
a Diesel engine of rotary type. 
The engine in accordance With this invention 

will be readily and economically constructed with 
desired power within wide limits, will afford great 
accessibility for repair and adjustment and in 
comparison with Diesel engines as heretofore 
known will comprise relatively fewer parts, will 
afford more complete combustion and scaveng 
ing, Will have a relatively low weight per horse 
power and a high effective horsepower for its 
displacement, Will be readily lubricated and 
cooled With maximum efficiency, and, in general, 
will operate with maximum economy and effi 
ciency and at speeds which for many uses may 
be such as to obviate the necessity for reduction 
gearing. 

Generally speaking, the engine according to 
this invention Will comprise a bank or banks of 
cylinders of arcuate extension connected for 
rotation with a shaft, and provided with pistons 
connected to Cann followers adapted to follow a 
cam track in a fixed cam. The cylinders respec 
tively are provided with a single mechanically 
operated valve for exhaust, and air intake, and 
with a fuel injector supplied with fuel from a 
pump driven from the engine shaft. 
The engine Will operate on the four cycle prin 

ciple in that in each revolution the piston in each 
cylinder will make a power, an exhaust, an in 
take, and a compression stroke, but, at the same 
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time, it will operate in the two cycle principle in 
that in each revolution the piston in each cylin 
de' Will have a power Stroke. 
In operation the cylinders will rotate with the 

shaft about the axis of the shaft and will act as 
a fly-Wheel, and, at the same time, they will be 
Subjected to effective cooling by radiation. The 
Several strokes of the pistons will vary in rate to 
insure maximum effective combustion, scaveng 
ing, intake and compression and effective lubri 
cation of the cylinders, piston pins and connec 
tion rod bearings Will be accomplished with utili 
2ation of the Centrifugal force Set up. 

Having now indicated in a general way the na 
ture of this invention, I Will proceed to a detailed 
description thereof With reference to the accom 
panying drawings in which: 

Figure 1 is a sectional view of a Diesel engine 
embodying this invention. 
Figure 1A is a Sectional View of a cylinder pro 

vided with cooling fins. . . 
Figure 2 is a sectional view on line 2-2, Fig 

ure 1. . 
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Figure 3 is a sectional view of the fuel pump 
shown in Figure 1. 

Figure 4 is an end view, partly broken away 
and showing a detail of the fuel pump. , 

Referring more particularly to Figure 1, A in 
dicates a casing covering an engine comprising 
two banks of cylinders indicated by B, B' and 
equipped with a fuel pump C. 
The banks of cylinders B, B' may, for example, 

each comprise four cylinders and are identical; 
and it will be apparent that with cylinders of a 
given displacement engines of increased power 
may be obtained by merely adding additional 
banks of cylinders respectively arranged about 
the shaft with respect to their power strokes to 
obtain a balanced effect, as are the banks B, B. 
The base or frame of the engine comprises the 

plates , f' in which the main shaft 2 is sup 
ported through the roller bearings 3, 3. Secured 
to the plates , f' are fixed cam plates. 4, 4 and 
identical fixed plates 4, 4' are supported between 
the banks of cylinders B, B, and provide interme 
diate support for the shaft 2 through ball bear 
ings 5, 5. The banks of cylinders B, B” are se 
cured to the shaft 2, for rotation with it, through 
the medium of spiders 6, 6, the hub of which is 
keyed or splined on the shaft 2 and the rims 7, 7 
of which are bolted to flanges 8 formed on the 
Outer Walls of the cylinders 9. 
The shaft 2 is bored out from one end and 

through the bore ?o extend conduits , which 
lead from the fuel pump C and extend laterally 
Out of the shaft and are connected respectively 
to the fuel injectors f2 of the several cylinders. 
The bore () is supplied with lubricating oil 
through a passage 3, which is discharged by 
centrifugal force through passages 4 opening 
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into the bore and leading to connecting rod bear 
ingS. 

Referring now to Figure 2 for the details of 
construction of the banks of cylinders, the cyl 
inders 9 are arcuate in their extension and, se 
cured to the rim 7 of the spider 6, rotate with 
the shaft 2. 
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Each of the cylinders is provided at its for 
Ward end With a combined exhaust and intake 
port S, fitted with a pipe f 6 open at both ends 
and controlled by a valve f7 normally closed by 
a Spring 8 on the valve stem 22, which extends 
through the cylinder head. The valve is 
adapted to be opened mechanically by a lever 
9 pivotally mounted on a bracket 20 secured 

to the Spider. One end of the lever 9, is pro 
Wided with an adjustable . tappet. 2. adapted tO 
contact the end of the valve stem, and its other 



2 
end is provided with a cam follower 23 adapted 
to follow the periphery of the cam plate 4, which 
is formed with cams 70 for the opening and clos 
ing of the valve at the proper times in the cycle 
to permit exhaust, intake, conpression and con 
bustion, as will be more fully described. 
In each of the cylinders is a piston 24, to which 

is pivotally connected, by a piston pin, a con 
necting rod 26. The connecting rod 26 is in turn 
pivotally connected by a pin 25 to an end of an 
arm 27, the other end of which embraces the 
shaft 2 and is rotatable with respect to the shaft. 

) 

Pivoted to the arm 27 and to the spider 6 are a 
pair of links 28, 29, the free ends of which are 
pivotally connected to a cam follower 30 adapted 
to follow a cam track 3 in the cam plate 4. It 
will be understood that, as shown in Figure 1, 
duplicate linkage and can follower is provided 
with reference to the cam tracks 3: ... in cam 
platas 4, 4º. 
The cam tracks 3 and 3', which are identical, 

are formed to control the pistons during the cycle 
of Operation. Thus, When the cylinders fire the 
pistons are held relatively stationary, permitting 
the cylinders to move forward under the power 
stroke, the pistons are moved forward in the cyl 
inders for the exhaust stroke, during which the 
valves 7 are opened by the peripheral cam sur 
faces of cam plate 4. Then the pistons are re 
tracted in the cylinders for the intake stroke, 
during which the valves 7 remain open. Finally 
the valves 7 are closed and the pistons moved for 
Ward for the compression Stroke. 
The timing of the engine and the form of the 

cam tracks 3, 3’ and of the peripheral cams 78 
controlling the valves f is, for example, illus 
trated by Figure 2. 
The cylinders 9 may be and usually are provided 

with cooling fins 7 f, as shown in Figure 1A. 
Each of the cylinders is equipped with a fuel 

injection valve f2, to which, as has been de 
scribed, is connected one of the fuel conduits , 
to which fuel is supplied by the fuel pump C. 
The fuel pump C, as shown in Figure 3, com 

prises a number of cylinders 33, one for each cyl 
inder of the engine, which are mounted on a cas 
ing or frame 34 for rotation about a fixed shaft 
35 on ball bearings 36. The casing 34 is coupled 
to the main engine shaft 2 by means of bolts 3 
passing through a flange 38 on the casing and 
threaded into the end of shaft 2. Between the 
end of shaft 2 and the casing 34 is interposed a 
plate 39 having passages for the reception of the 
ends of the fuel conduits and aligning With 
passages. 40 in the casing and to which in turn 
are connected fuel conduits 4 leading to the tops 
of the pump cylinders 33. 
The passage 3, heretofore referred to for the 

Supply of lubricating oil, extends through the 
plate 39 and through the fixed shaft 35, of the 
pump, to connection with a conduit 42 leading 
from a supply of lubricating oil. 

Each of the pump cylinders 33 is provided with 
... a piston 68 provided at its lower end with a cam 
follower 43 adapted to follow a cam 44 on the 
fixed shaft 35. The cam 44 will operate to raise 
the piston against the action of a spring 45. 
At its upper end each of the cylinders 33 is 

provided with a discharge chamber 69, with which 
the fuel conduits 4 communicate and communi 
cation. With which is controlled by a check valve 
46; and with an inlet chamber 47 with which 
communicates a conduit 48 controlled by a check 
valve 49. 
The conduits 48, communicating with the inlet 

chambers of the several cylinders 33, lead from 
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a receiver 50 mounted for rotation on the shaft 
35 and communicating with a passage 5 in the 
shaft, which is connected to a conduit 52 leading 
from a Supply of fuel. 
The discharge chamber in each of the cylin 

ders 33 is connected to the inlet chamber by a 
passage 53, controlled at its discharge chamber 
end by a valve 54, normally maintained closed by 
a spring 55 and adapted to be opened by a cam 
56 fixed on shaft 35, through the medium of a 
can follower 5 on the stem of the valve. 
The cam 44 is splined on the shaft 35 to slide 

longitudinally thereof and the shaft is slotted, as 
at 58, for the passage of a pin 59 connected to 
the can and to a link 60, which extends through 
a bore 6 in the shaft and is in turn connected 
to a lever 62 fulcrumed in a bracket 63 mounted 
On a spider 64. 
The hub of the spider 64 receives a square end 

35 of shaft 35 and its arms are slotted at their 
ends, as shown at 66, Figure 4. The slotted ends 
of the spider are secured to the base of the en 
gine by means of bolts 67 and the Spider hence 
operates to adjust the position of the cam 44 
with respect to the pistons 68 and to prevent the 
shaft 35 from turning on the operation of the 
plLNnp. 
The operation of the engine in accordance with 

this invention Will, in the light of the above de 
Scription and of the accompanying drawings, be 
easily understood. 
The engine, for efficient operation, will com 

prise at least the two banks of cylinders B, B', 
each bank comprising, as shown in Figure 2, four 

i5 arcuate cylinders 9 with arcuate skirted pistors 
24, connected for control by the cam tracks 3 
and 3 '', as shown in Figure 2. 

For proper Supply of fuel to the cylinders 9, 
the cam 44 of the fuel pump will be adjusted by 
Fmanipulation of lewer 62, so that the stroke of 
the pistons 68 in the cylinders 33 will deliver the 
proper annount of oil through the conduits 4f, 
passage 4 and conduits to the fuel injectors 
22 in the cylinders. The timing of the injec 
tion of the fual Will be adjusted through rotation 
of the shaft 35 to properly position the cams 44 
for actuation of the piston 68 at the proper time 
by adjustment of the spider 64 with respect to 
the engine base plate l’. 
Wiaen tihe engine is started, which may be ac 

complished by any convenient well known means, 
or in any convenient manner, its cycle of oper 
ation will be, for example, as shown in Figure 2. 
ASSrining, aS ShoW in Figure 2, that one of the 
CylinderS is at the firing point, i. e., fuel is in 
jected, the cylinder will advance on its circular 
path while the piston will be held relatively sta 
tion2iy under control of the can track. By way 
of example, the power stroke may extend through 
an arc of Say 30, when the valve will be 
Opened by the peripheral cam 70 and the piston, 
linder control of the cam track, will advance in 
the cylinder on the exhaust stroke. The exhaust 
Stroke may extend, for example, through an arc 
Gf it), during which the valve will be open. 
Tizen the piston, under control of the cam track, 
will he retracted in the cylinder on the intake 
strake, the valve is remaining open. The intake 
stroke may extend through an arc of Say 110° 
When the valve i will close and the piston, un 
de' control of the can track, will again advance 
in the cylinder on the compression stroke, which 
Inay extend through an arc of say 110, when the 
cylinder will reach the firing point and the cycle 
Will be repeated. The power developed by the 



2,353,065 
cylinders will be transmitted to the shaft 2 
through the Spider 6. 
The cam track will desirably be so formed that 

the piston will cone to rest in the travel of the 
cylinders through an arc say 10 at the end of 
the exhaust and beginning of the intake strokes 
and at the end of the intake and beginning of 
the compression strokes, as indicated in dotted 
lines Figure 2. 

Fuel under pressure will be supplied to the fuel 
injectors in the cylinders by the pumps compris 
ing cylinderS 33 and pistons 38, Supplied with 
fuel through inet chambers ?i and discharging 
fuel through the discharge chambers 69. 
In order that excess fuel be not supplied to the 

fuel injectors with resultant Smoking, i. e., in 
Order that the injection of fuel may terminate 
sharply, the valves 54, operated by cam 63, will 
open at the end of the injection and release pres 
sure in the discharge chamber 89, with by 
passage of oil back to the inlet chamber 47. 

Lubricating oil will be supplied to the hollow 
interior of the main shaft 2 through passage 3 
and conduit 42, leading from a Supply of lubri 
cating oil. Oil within the shaft will be thrown 
out through coinduits 4, which include a fiexible 
section, in view of the relative movement of the 
arms 27 and spider 6, to connecting rod pins 25, 
and from thence through the connecting rod 26 
to the piston pins and from thence to the cylinder 
walls. The various pins, Such as those connect 
ing the links 28 and 29 to the arms 2 and Spider 
6 may be lubricated by the provision of grease 
CupS. 

It will be appreciated, of course, that the banks 
of cylinders B, B” are arranged in staggered rela 
tion to the end that the application of power 
may be made evenly. 

It will be appreciated that additional banks of 
cylinders may be provided, identical with those 
described, where it is desired to increase the 
power of the engine. 

It will be appreciated that it is not intended 
that this invention shall be limited to the details 
included in the above description given for illus 
trative purposes, it being contemplated that 
various modifications in detail may be made with 
out departing from the Scope of the invention 
as defined in the appended claims. 
What I claim and desire to protect by Letters 

Patent is: 
1. In a rotary Diesel engine, in combination, a 

rotatable shaft, a plurality of arcuate cylinders 
radially spaced from the shaft, means fixedly 
connecting said cylinders to said shaft for rota 
tion thereWith, pistons in said cylinders, con 
necting rods connected to said pistons, arms turn 
able on said shaft and respectively connected 
to said connecting rods respectively, a fixed can 
track, a linkage connecting each of said arms 
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with a cylinder and a cam follower connected 
to each of Said linkages and positioned to follow 
said cam track, said cam track being designed to 
control the movements of said pistons in the 
cylinders in the rotation of the cylinders and 
shaft. 

3 
2. In a rotary Diesel engine, in combination, a 

rotatable shaft, a plurality of arcuate cylinders 
radially spaced from the shaft, means fixedly 
connecting said cylinders to said shaft for rota 
tion therewith, a port in the head of each of 
said cylinders, a valve controlling each of said 
ports, and means including fixed cams adapted 
to open said valves for exhaust from and intake 
into Said cylinders. 

3. In a rotary Diesel engine, in combination, 
a rotatable shaft hollow from One end, a plu 
rality of cylinders radially spaced from the shaft, 
means fixedly connecting said cylinders to said 
shaft for rotation therewith, a fixed shaft in line 
With said Shaft to Which said cylinders are con 
nected, fuel injection nozzles in said cylinders, 
conduits leading from said nozzles into and 
through said shaft, a plurality of fuel pumps 
connected to said cylinders and rotatable there 
with with respect to said fixed shaft, and con 
duits connecting the discharge from said fuel 
pumps with Said first mentioned conduits. 

4. In a rotary Diesel engine, in combination, 
a rotatable shaft hollow from one end, a plu 
rality of cylinders radially spaced from the shaft, 
means fixedly Connecting Said cylinders to said 
shaft for rotation thereWith, a fixed shaft in line 
With Said shaft to which said cylinders are con 
nected, fuel injection nozzles in said cylinders, 
conduits leading from said nozzles into and 
through said shaft, a plurality of fuel pumps 
connected to said cylinders and rotatable there 
With With respect to said fixed shaft, conduits 
connecting the discharge from said fuel pumps 
With said first mentioned conduits, a receiver 
rotatable about said fixed pump shaft, a fuel Sup 
ply conduit extending within said fixed shaft 
and opening into Said receiver and conduits lead 
ing fron said receiver to the inlets of said fuel 
pumps respectively. 

5. In a rotary Diesel engine, in combination, a 
rotatable shaft hollow from one end, a plurality 
of cylinderS radially spaced from the shaft, means 
fixedly connecting said cylinders to Said shaft for 
rotation thereWith, pistons in said cylinders, con 
necting rods attached to said pistons, conduits in 
cluding a flexible Section leading from the inte 
rior of Said shaft to Said connecting rods, means 
to close the open end of said shaft and means 
for the supply of lubricating oil to the interior of 
Said shaft. 

6. In a rotary Diesel engine, in combination, a 
rotatable shaft, a plurality of arcuate cylinders 
radially Spaced from the shaft, means fixedly 
connecting said cylinders to said shaft for rota 
tion therewith, a port in the head of each of 
said cylinders, a valve controlling each of said 
ports, pistons in said cylinders, means including 
a fixed can track for operating said valves in 
the rotation of said cylinders about said shaft, 
Said calm track having a contour such that said 
valves will be maintained open continuously 
throughout the exhaust and intake strokes of the 
pistons in said cylinders respectively. 

HARRYE, PETRILLI, 


