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UNITED STATES

WESLEY E. LAIRD, OF PITTSFIELD, MASSACHUSETTS.

INTERNAL-COMBUSTION ENGINE.

1,418,8%5.

Specification of Letters Patent.  Patenmted June 6, 1922.

-Application filed May 27, 1819. Serial Wo. 300,045,

To all whom it may concern:
Be it known that I, Westey E. Laimp, a
citizen of the United States of America, re-

siding at Pittsfield, in the county of Berk-

shire and State of Massachusetts, have in-
vented certain new. and useful Improve-
ments in Internal-Combustion Engines, of
which the following is a specification.

My invention relates to internal combus-
tion engines and has for its object an.im-
proved arrangement and disposition of parts
resulting in a simple, rugged and economi-
cally manufactured engine.

More specifically my invention relates to
internal combustion engines of the rotary
type and has for its object an arrangement
which is not only rugged and economical but
which is adapted for engines developing
large power at high speeds as well as engines
of lower ratings. -~ ',

In rotary internal combustion engines, or
those in which the cylinder-structure Te-
volves, it has been found that there are criti-
cal values of the speed and the radial length
wwhich it is permissible to swing. These
values the designer must not exceed in pro-
ducing engines of large power, because they
introduce into the engine structure unsafe
mechanical strains, = ‘

In the practice of my invention T have
overcome these limitations by an arrange-

ment in which the main centrifugal strains
are removed from the periphery of. the re-

volving parts. This I sccomplish by mount-
ing the cylinders near the center of the re-
volving structure arranged in a manner hav-
ing the pistons so positioned as to transmit
their thrust outwardly in the first instance.

In the further carrying into effect of my
invention, I have constructed the cylinder,
its mounting and accessories in a novel man-
ner which lends itself very: expeditiously to
manufacturing. | S

Turther objects and advantages of my in-

vention will be ascertained from the follow. -

ing detailed description when taken in con-
nection with the accompanying. drawing in
which:

Ifig. 1 shows a front-elevation of one em-

bodiment of my invention as applied to the
propelling of airveraft. Fig. 2 shows a view
partly in section and partly in elevation
taken in a generally vertical plane perpen-
dicular to that of Fig. 1. Fig. 3 is an en-
larged detail view similar to Fig. 1 but hav-
ing parts broken away while others are

shown in section in order to more clearly
disclose the structure involved. Tig. 4 is a
somewhat enlarged cross-sectional view in a
plane passing through the axis of rotation
of my engine. Fig. 5is a cross-section taken
through a mid-portion of a cylinder on line
5—5in Fig. 8. Fig. 6 is a ‘cross-section of

the rotating spider employed in my inven-

tion for carrying the cylinders; and Figs.
7, 8 and 9 are sections respectively taken on
the lines 7—7, 8—8 and 9—9 respectively-in
Fig. 6. :
~ Referving now to the drawings, and to
Ifigs. 1 and 2 in particular, A denotes gener-
ally the engine, which comprises cylinders C
mounted in 2 spider S arranged to ‘turn
about the main journal B. The main jour-
nal B js secured to and preferably formed
integrally with the hollew stud D which is
rigidly supported in some convenient sup-
porting frame shown at F and F’; which
frame may. be -as here represented a portion
of the body of a vehicle to be propelled, for
instance an aereplane.

For reasons explained hereinafter more
fully in detail I find it expedient to secure
guard rings, such as shown at G to the cylin-
ders both in front of and in the back thereof.
These guard rings-turn with the cylinders
and constitute s convenient means to which
may be attached the motion transmitting
mechanism, Ag illustrated. when propelling
an aeroplane this mechanism comyprises the
hub H ecarrying the propeller P; the hub
heing supported from the ring & by means
of arms 10 and is coaxially arranged with
respect to the journal B.

The spider 3, for carrying the cylinders,
as ig clearly shown in Fig. 6 comprises a
beaving portion 12 surrounding and turning
upon the journal B, from which spider radi-
ate the tubular arms or webs 13. - These arms
or webs merge into and terminate in the
cylindrical jackets 14 formed to receive and
support the cylinders C. The cylinders C,
here shown as four in number although ob-
viously any cenvenient number may be em-
ployed, are supperted in these jackets 14
with their heads pointing inwardly and with
their axes each respectively making angles
with a radius of the spider. ’

These jackets 14 have one end formed in-
ternally with :a slight conical bevel, shown
at 15 to engage with and retain the collar 16

“formed integrally eon the exterior of the

cylinder wall 17. The other end of each
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jacket 14 is threaded to engage with a cor-
responding thread on the ﬂﬂnfmd end 18 of
the cylinder wall 17, There iz thus pro-
vided, as shown, 2 slight annular clearance
space 19 between the interior wall of the
jacket 14 and the exterior of the cylinder
wall 17, This annular space 19 provides a
convenient passage for the supply of explo-
sive or charging mixture to the inlet ports
20, shown in Tlo 6 as opening just below
the collar 16, since my engine is designed for
two cycle operation.

In order that charging mistures may be
fed to the space 19, elonmxteu openings 21
are formed in the wall of jacket 14 com-
municating with passages 2 2 in the tubular
arms 13, which passages in turn communi-
cate with the chambered recesses 28 formed
in the interior bearing surface of the beay-
ing 12. One of these recesses 23 corre-
oponds to each jacket 14 and is adapted to
suceessively comvnum sate with the passage
24 somewhat radially disposed in the jour-
nal B. The passage 24 connects with, the

axial passage 25, which latter passage con-
nects with the interior of the hallow stud D
to which the explosive or charging mixture
is fed from any convenient source, for in-
stance a carburetor (not shown).

On the exterior of the jackets 14 are
formed bosses 26 which: serve as convenient
supports for the gnard rings G, which are
shown in ¥ig. 8 as secured thereto by means
of bolts 27.

Over the head of each cylinder C is
drawn a jacket 30, formed in dAny convenient
mannerr ag by a die, of sheet metal having
high thermal conductivity. The lower rim
31 of this ]ncket is secured to the jacket 14
by means of pins or screws 32. The jacket
30 is preiﬂrfiblV formed  with small up-
standing fins 83 which assist in the cooling
of the cvhnder C

The evlinder C, which has the inlet ports
20, is also provided with exhaust ports 40 in
a dlffelent plane to the pmt% 20 so that thev
open th the atmosphere ¢ lLECﬂ‘J through the
eviinder wall 17 just above the collar 16
The ports 20 and 40 are preferably )]flced
in-alternate quadrants as clearly mdu atec
in Fig. 5. Ports 40 are hence opp(m tely dis-
posed so that curtents of air sét in motion by
movement of the (vhndem in the atmos-
phere conseguently assist in the seavenging.
I the port on the rear sides of the mhnﬂe]
is made lavger than the front ones, it will
assist rotation. In each cylinder recipro-
cates a piston 41 provided with a corrmugated
head 42 c.chptecl to extend well into the fir-
ing chamber 43, as shown in Fig. 3, in which
gh‘amber the explosive or Chawnw mixture
is ignited by means of spark Dhlgs 44 a
pair of spark plugs preferably heing plQ~
vided for each chamber. ‘

1,418,875

From a hub 45 (see Fig. 5) in the centre
ot the piston extends the p1:;ton rod 46 which
snugly passes through a paokmw gland 47
formed in the closure 48 toa the otherwise
epen end of the cylinder € the closure 48
being also in threaded engagement with the
flange- 15 on the cylinder wall as shown

In sddition to the ports or openings 20

aid 40 in the cylinder wall 17, there is also

provided the openings 49 just above the
flange 16 so that they communicate with the
annular space 19. This permits the charge
of explosive mixture to be drawn into the
chamber under the piston through the open-
ings 49 by the up-stroke of the piston, in the
well known fashion of two (3(1@ engines.
The plst()n rods 46 each {evminate exte-
viorly of the cv]!ndei ' in & ball 530 formed
to engage with a corresponding sphevical
vecess 51 i each of the bail- slmp d connect-
ing vods 52. The ball is retained in this ve-
cess by means of a suitably secured ring,
such asshown at 53. In this manneris formed
what is in veality a universal joint between
the piston rods. 16 and the connecting rods
52, so that each piston is free to rotate
abiout ils axis it need be. The particular
connecting vod, denoted 527 in Iigs. 8 and
4, differs from the others

in that it 15 made
integral with the crank rings 54.  The other

rods 52 are al] pivoted thereto as shown at
55. Rod 527 w 111 be referved to as the
“mother rod.”

The crank rings 54 engage with and turn
npon eranks or dises 56 eccentric to the jour-
nal b, and ave held n pl,we by shoulders 57
formed about one edge of each crank ring on
one side and by the overhanging rings ov
keepers 58 on the other side. I‘he rings or
keepers 58 ure shown as secured in place by
serews hut obviously any convenient means
for securing them in place is suflicient,

The ey linders C are each arranged so that
its axis makes an acute angle with a radius
of fhe spider &. This Anon]a disposition
of the evlinders permits the cy. linder- masce
to he {itted closely in about the axis of rota-
tion so that high centrifugal strains in the
re \o]\mn parts are the]ebv avoided. The
heads of the eylinders are pidm ably made
to-point in the (111"(—3(‘1’10 n of rotation since in
this manner. 1 get » diminishing angle be-
tween a piston rod 46 and a conne ('tmn roil
A2 during the power stroke, which diminish-
ing :m“l in large meuasure compensates for
the offset arrangement of the cylinders.

Fach spark plug 44 is mnnwtm by con-
veniently disposed wires 60 to msulatlno
seg ments 61 on the guard rings (1 ; there he-
ing four segments.oneach gua rd;mo These
11‘)"“1@t1ﬂﬁ seome“lts 61 on rings G are each
plowded with a conducting bl.lde 62, which
serves as the commutator for supplymg the
1omt10n to: ﬂ)e cylinders C in proper se-
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quence. These conducting blades 62 act to
draw an electric charge from one of -the
rings 63 as it rotates past such rings.

The rings 63 as shown in Fig. 2 are mount-
ed on spaced insulating collars 64 carried
by the tube 65. This tube has in it electrical
conductors 66 leading from suitable sources
of electromotive force (such as a magneto
and battery) supplying the current for igni-
tion. . The tube 65 is held -in position by
means of two radius rvods 67 projecting
from and turning with the sleeve 68, which
is journaled on the stud D. An upstanding
rib 69 on the sleeve 68 is conveniently formed

with teeth adapted to engage with the worm
70. By rotating worm 70, the tube .65 can

be moved one way or the other through a
limited are of a circle. The point in the
rotation of a cylinder where the spark for
igniting the explosive mixture in a cylinder
can in this manner be moved, so that the
firing i3 thus-advanced or retarded as may
be desired. - ;
Buspended from the rear guard ring -G,
is the annular plate 71, secured in concen:
tric relation thereto by means of arms 72,

precisely as is hub H on the front gunard

ring & by means of arms 10. This annulav
plate 71 has-internal-gear teeth adapted to
engage. with the spur gear 73 carrvied by
shaft 74 journaled in suitable bearings 75
conveniently located on the frame F.  The
shaft 74 may be conveniently connected to
a magneto or to a starting device.

The arvms 10 and 72 ave preferably some-
what web-shaped and are arranged to have
2 {an action when rotating in order to draw
in air and supply it to the central openings
in the guard rings G. The air fed into this
inner central portion of the guard rings G
by the retation of the engine, 18 subsequently
impelied by centrifugal force to move rap-
idly out cver the eylinders C and .cool them.
It is thus seen that the arrangement of the
hub H, and annular plate 71 on guard rings
G cooperate to provide a foreed air cireulat-
inz means for cooling the engine. ‘

The operation of my engine is as follows:

Let us assume that there is a charge of
explosive mixture compressed under the pis-
ton 41 in the cylinder in the position warked
e in Fig. 3. This eylinder is about to draw
a spark from the rings 63 as it is rotated
clockwise. When the spark is drawn the
mixtuze in the cylinder explodes and the
piston 41 hegins its power stroke, the rota-
tion continuing in the clockwise direction,
When the cylinder has reached position b in
Fig. 8, the power stroke is about half com-
pleted ; the angle between the piston rod 46
and connecting rod 52 now being very small.

When the cylinder has reached position ¢
in Tig. 3, the power stroke has been com-
pleted. The exhaust ports 40 have not only
been uncovered so that products of combus-

8

tion may escape -but.the inlet ports 20 have
also :heen uncovered and comrmunication es-
tablished with ports 49 which are not cov-
ered by the piston in its limiting position
here. shown. ;

While the eylinder is rotating from pesi-
tion.¢ to d, the newly admitied charge above
the piston 41 is being compressed preparva-
tory to being ignited for another pewer
stroke. When position & is reached the an-
nular space 19 is placed in communication
with the supply passage 25, through tubu-
lar passages 13 by the uncovering of pas-
sage 24 as the .bearing portion 12 rotates.
(Hee Figs. 3 and 6.)

The now partially evacuated space under

70

80

the piston 41 creates a strong suction quickly

to draw -another charge.of explosive mixture
from the source of supply (such as the car-
buretor previously mentioned) as the cylin-
der rotates from position 4 to a. '

Any suitable lubricating system for the
engine of my invention may be .employed,
but as the lubricating system is not a part
of my present invention, its showing has
been omitted from the drawings in the in-
terest ,0f clearness.

The provision of a pair of spark plugs
44, one on each side of a cylinder, and each
supplied with .current independently from a
commutating segment on the guard ring
on its side of the engine provides a rugged,
durable .and very sure ignition:mechanism.

The nse of bail-shaped - connecting rods
also insures a balanced transmission .of
power tothe cranks, which automatically in-
sures the alignment .of the .connecting rods.

While I have here shown .a preferrved em-
bodiment of my invention which is at pres-
ent the best means known .to me for carry-
ing my invention into effect, I would have
it understood that this is imerely illustrative
in compliance with the patent statutes and
that I.do not mean to be limited to the pre-
cise details here shown, nor restricted in the
choice of recognized equivalents except as
defined in my claims hereunto annexed.

What T claim as new and desire to sectre
by Letters Patent of the United States, is:

1. In an internal combustion engine, the
combination with a stationary member hav-
ing a-journal and two crank portions, of a
rotating member turning about said journal
portion and provided with cylinders hav-

ing their axes angularly inclined to the
radii of said rotating member, the heads of

said cylinders being disposed adjacent the
central portion. of said rotating member,
the piston vods thereof projecting “away
from.said central portion, and a U-shaped
connecting rod astride each piston rod hav-
ing a universal connection therewith ar-
ranged to transmit equal portions of the
power generated in each cylinder stroke to
each crank portion.
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9. In an internal combustion engine, the
combination with a stationary member hav-
ing a journal and crank portions, of a ro-
tating member turning about said journal
portion and provided with cylinders having
their axes angularly inclined to the radii of
gaid rotating member, the heads of said
cylinders bemg disposed adjacent the cen-
tral portion of said rotating member and
pointing in the direction of rotation, the
piston rods thereof projecting away from
suid central portion and terminating in a
ball, and bail-shaped connecting rods pro-
vided with sockets in their central portions
to receive
rods heing
said crank portions.

3. In an Internal combustion-engine, the
combination with a stationary member hav-
ing journal and crank portions, of a ro-
tating member provided with sapporting
jackets and power generating cylinders dis-
posed therein and arranged in offset posi-
tion and having closed heads, their firing
heads being disposed adjacent said journal
portion; said rotating member turning
about said journal portion and formed to
cover and uncover the ports supplying ex-
plosive mixture to said closed cylinders in
the course  of its rotation, and means for
trangmitting power to said rotating mem-
ber, ‘

4. In an internal combustion engine, the
combination with a stationary member hav-
ing a journal and crank portions and pro-
vided with passages adapted to feed the sup-
ply of explosive mixture, of a rotating mem-
ber provided with jackets having their axes
angularly inclined to the radii of the ro-
tating member, said jackets having passages
arranged to communicate periodically with
said supply passages in the course of a revo-
Intion of said rotating member; ported cyl-
inders secured in sald jackets, and means for

transmitting the power generated in said

cylinders to said crank portions.

5. A rotating member for internal com-
bustion engines of the two-cycle type, com-
prising a central journal portion formed to
serve as a valve controlling the ‘supply of
explosive mixture, web portions provided
with passages to conduct away the charge of
explosive mixture released by said valve
action, and jackets arranged for supporting
the cylinders, for receiving said charge, and
for “accommodating the transfer of the
charge from cne portion of the cylinder to
another.

6. The combination with a rotating mem-
ber for internal combustion engines provid-

said balls, said last mentioned.
connected to transmit power to

1,418,875

ed with annular jackets, of cylinders pro-
vided with flanges to engage the walls of
said jackets and support the cylinders in

said jackets in spaced relation thercto, and:

thermally conducting jackets drawn over
the projecting ends of each cylinder also
supported by said first named jacket.

7. In an internal combustion engine, the
combination with a ported cylinder designed

Tor two-cycle operation, of a piston having

a-closed head provided with outside corri-
gations projecting into the - combustion
chamber, 2 piston rod rigidly secured in said
piston and a power transmitting connection
having a ball and socket connection with
said piston rod, whereby said piston is free
to rotate hut will always provide a deflect-
ing portion for the incoming charge adja-
cent an inlet port.

8. In an internal combustion engine; the
combination with a stationary member, of a
rotating member, power generating cylin-
ders carried by said rotating member, a
guard-ring secured to said cylinders on each
side of ' the common axial plane, and acces-
sory members suspended from said rings
and 'arranged to cooperate therewith in pro-
ducing a tan action when rotating to force
cooling air over said cylinders.’

9. In an internal combustion engine, the

combination with a supporting member, of.

a cylinder provided with flanges to engage
with said member, and a thermally condict-
ing jacket drawn over the head of said cyl-
inder and in intimate contact therewith and
retained in place by said supporting mem-
ber. ‘

10. In an internal combustion engine, the
combination with a supporting member, of
a cylinder secured thereon, a piston having
a piston rod rigidly connected thereto, and
a U-shaped eonnecting rod arranged to
straddle said piston rod and having a uni-
versal-joint connection to said piston rod.

11. In a two-cycle internal - comhustion
engine, the combination with an annular
supporting member, of a cylinder secured
thereto and formed to have its inlet ports
disposed in two opposite quadrants in one
plane and its exhaust ports in the alternate
opposite quadrarts in another plane of the
wall of -the cylinder; said exhaust ports be-
ing arranged to exhaust directly to the at-
mosphere in the line of rotation, one of said
ports leading, the other following, whereby
relative movements of the cylinder and the
air .of the atmosphere assist in scavenging.

In testimony whereof I, hereunto affix my

signature.
WESLEY E. LAIRD.
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