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Specification of Letters Patent.

j

atented Mar. 25, 1919.

Original application filed August 6, 1914, Serial No. 855,458, . Divided and this application filed April 3,
| | 1915. Serial No. 19,020.

To all whom it may concern:

Be it known that we, Marrin L. WiL-
L1ants, a citizen of the United States, resid-
ing in the eity of South Bend, county of
St. Joseph, and State of Indiana, and
Sayorr E. Wrrr, a citizen of the United
States, residing in the city of Chicago,
county of Coolk, and State of Illinois, have
invented certain new and useful Improve-

ments in Engines, of which the following is

a specification. | |
This application is a divisional applica-
tion of an original filed August 6, 1914,
Qerial No. 835.458.  The invention relates
to improvements in engines such as gas,
steam, air or the like, and more particularly
to the novel construction of passages for the
lubricant, intake and exhaust of the engine.
Among the salient objects of the invention
are to provide a construction in which the
main body of the engine is formed absolutely
separate from its wearing parts, thus per-
mitting the repairing or renewal oI any
operating part without changing the main
body casting; to provide a construction In
which the inlet and exhaust ports are cast
on the face of the cylinder casing and are

“made complete as ports for intake and ex-

haust by the insertion of a lining or bushing;
to provide a construction in which a lubri-
cating passage is formed between the outer
wall of the bushing and the inner wall of
the cylinder casting, thus avoiding the neces-
sitv of outside or separate lubricating con-
duits: to provide a -construction in which
the conduits and passageways in the cylinder
casting are formed with their inner faces
open to permit of their being more reaclily
cast and cleaned of obstructions formed dur-
ing casting, the open faces of the passnge-
ways or conduits being closed by the bush-

inc heretofore referred to: to provide a con-
struction in which the exhaust ports at the

upper and lower ends of the cylinders aro
conne~ted bv ,
cylinder wall and bushings in the manner
above referred to. the main exhaust leading
from-the lower end of the evlinders: to pro-
vide a construction in which the cylinder 1s
cast with the intake passages open at both
the inside and the outside of the casting;

~ to utilize the bushing above referred to for

passageways formed by the

" the purpose of completing the inner wall of

the passage and to utilize a slab plate for

completing the entire outer wall of the in-

take manifold: to provide a construction in
which the bushing or lining, which com-
pletes the intake and éxhaust ports and pas-
sages, is also used as a bearing for the ro-
tating valve controlling communication
through the ports; and in general to pro-
vide a construction in which the main body
of the engine is impervious to wear and tear,
in which the cost of repairs is limited to the
licht wearing parts, and the manuta-ture

simplified, and greater accuracy secured at

a reduced cost.

The invention consists in the matters here-
inafter deseribed, and more particularly
pointed out in the appended claims.

In the drawings—

Figure 1 is a side elevation of our in-
vention with parts broken away and shown
in section; | .

Fig. 2 is a vertical sectional view on an
enlarged s-ale taken on the lines 2—2 of
Fig. 1, looking in the direction of the ar-
roOwWSs

Tig. 3 is a view similar to Tig. 2. but
taken on lines 3—3 of Fig. 1, and looking
in the direction of the arrows;:

Tie. 4 is a rear end view with the crank
case shown In section; '

Fig. 5 is a horizontal sectional view taken

throngh lines 5—5 of Fig. 1, and looking in

the direction of the arrows: |
Fig. 6 is a similar view taken on the bnes
6—6 of Fie. 1, and looking in the direction

~of the arrows;

Fig. 7 is a perspective view of one of the
cylinder caps; | |

Fie. 8 is a perspective view of one of the
sealing TINgS;

Fig. 9 is a vertical sectional view of one
of the cvlinder castings;

Fio. 10 is a se~tional view taken on line
10—10 of Fig. 1. and looking upward;

Tio. 11 is a similar view looking down-
wardly: |

Fio. 12 is a nerspective view of one of the
stationarv bushings;

Fig. 18 is a perspective view of one of the
rotary valve sleeves;

Fig. 14 is a vertical sectional view show-
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ing the oiling system, taken on line 14—14
of I'ig, 8. I .

Referring to the drawings: 1 designates
the cylinder castings; 2, the slab head : and
3, the crank shaft suitably mounted in the
crank case 5. In the drawings we have illus-
trated a multi-cylinder motor, the particular
construction shown comprising four cylin-
ders, 6, the individual cylinders of which
are designated by reference characters A, B,
C and D, though it is obvious that a greater

~or less number may be employed within the

~scope of the invention. = --

15

- The cylinders, crank casing and fly-wheel
housing are preferably cast integrally, and
may be made of aluminum, or other rela-
tively light material. The construction of

- the slab head is such that it may also be
- cast from aluminum, if desired, ‘since no

20

29

- discharge directly to the atmosphere, but

30

part of the cylinder or slab head is directly
subjected to the explosion gases.
Referring first to the detailed construction
of one of the cylinders, it will be noticed
that the latter is provided at its upper end
with inlet ports 7 and also exhaust ports 8.
These last mentioned ports do not, however,

are connected to the passages leading firom
the lower exhaust ports 9 in the manner
hereinafter described. in detail. Both the

- inlet and the upper and lower exhaust ports

39

- 40

49

90

- the bushing 11, cap

55

60

- and adapted to interlock with a

23

are controlled by a rotary sleeve 10, which is
driven in timed relation to the crank shaft
3, and at any desired ratio. 'This sleeve is
positioned within the cylinder casting, and
extends throughout substantially ifs entire
length. It does not, however, seat directly
against the cylinder, but fits within a ported
bushing 11, which also extends throughout
substantially the entire length of the cylin-
der. This use of an insert avoids the neces-

sity of accurate machining of the cylinder

casting ports, such as would be required if
the rotating sleeve contacted directly with
the walls of the casting. The slab head 2 is
also protected from both the shock and ex-

treme heat of the explosion chamber by

means of a.cap 12, which seats on the upper
edge of the bushing 11. The inner walls of
the explosion chamber are thus formed by
12 and the head 13 of
the piston 14. This last mentioned element
1s provided with a suitable sealing ring 15,

which will prevent any leakage of the gases

past the piston. - .

Leakage is also prevented from the upiﬁer _
~end of the cylinder, and this

. 1s 1s preferably
accomplished by means of a floating sealing
ring 17 loosely supported by the cap 12.
The ring 17 is provided at its upper edge
with a plurality of lugs 18 extending inward
_ _ plurality of
flanges 19 secured to the under portion of
the cap 12. These lugs 18 and flanges 19

are so positioned around the periphery of

1,298,429

the ring and cap respectively that the lugs

of the ring can be positioned in between the -

flanges of the cap, and then, upon rotation

of the parts, the lugs 18 will pass intoreﬁiss'- -
70

ed

tration with the flanges 19, and can be loc

in this position by means of a pin 20 extend-

ing through the cap and engaging a notch
21 1n one of the lugs of the ring. |

- ¥rom the above description it will be. ob-
vious that in the assembled position of these
parts the ring and cap are locked from rota-

which receive the ears 23, on the bushing 11,
which in turn is keyed to the cylinder cast-
ing. The arrangement of the cap and ringis
such that, while the latter is held from rota-
tive movement, it is free to adjust itself to
seat tightly against the inner surface of the
rotary sleeve. As shown in Fig. 8, the seal-

-1ng ring 17 is split, and has its free end pro-

jecting from the portion secured by the pin
20, 1 the direction in which the sleeve 10
rotates.  Thus, if the engine runs light on
oll, or for any other reason the abnormal
friction occurs between the sleeve and ring,
the latter will be contracted and -automati-
cally increase the oil space between the ring
and sleeve. ._ - o

Inasmuch as the ring 17 extends down
beyond the plane of both the inlet port and

75

tive movement, and the cap 12 is itself locked
- irom rotation by means of marginal slots 22,

80

86

90

00

the upper exhaust ports, it is provided with

suitable ports 22” corresponding to the inlet
ports ¥ and the upper exhaust ports 8. These
various inlet and exhaust ports are arranged

in palrs in equidistantly spaced relation

around the cylinders. Referring to Figs. 5
and 6, 1t will be noticed that there are three
inlet ports 7, 7%, and 7%, for each cylinder,
all of which open into a common inlet pas-
sage 24. In casting the cylinder this passage
1s left open at its outer side and is closed by
a slab plate 25 secured to the eylinder casting
by any suitable securing means, such as bolts
25%.  The inlet passage 24 communicates
with an inlet conduit 25, and is connected

to a carbureter 27, or other suitable device

for supplying explosive mixtures to the en-
gine. The inlet ports 7 and 7 of each cylin-
der are provided with separate passages 28
and 28% but the inlet port 7* is positioned

adjacent the corresponding port of the other

cylinder of the pair, and both are connected
by a common passage 28® to the main inlet
passage 24. ' T o
Opening 1in the same horizontal plane as
the inlet ports 7, 72 and 7%, is a correspond-
ing number of exhaust ports, 8, 8° and 8,
for each cylinder. As previously stated,
these upper exhaust ports do not lead di-
rectly to the atmosphere, but are connected
by vertically extending pasageways with the
lower exhaust ports 9, 92 and 9°, and dis-
charge therewith into the common exhaust
passage 29, which extends substantially
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along the entire one side of the cylinder cast-
ing. The exhaust ports, which are adjacent
to this side of the cylinder casting, are con-
nected directly to the common exhaust pas-
sage 29, while the exhaust ports 9%, which
are adjacent to the other side of the cylin-
der casting, are connected to the exhaust
outlet by means of a second exhaust passage
30. The exhaust passage 29 is formed in
the cylinder casting with its outer face open
in a manner similar to that in which the in-
let passage 24 is formed. and 1s also pro-
vided with a slab plate 29*, which cooper-
ates therewith to form a conduit through
which the exhaust gases are led to the at-
mosphere. -

The space surrounding the explosion
chamber, which is not utilized by the inlet

and exhaust passages, is employed for cool-

ing purposes, there being a plurality ot ver-
tically extending water passages 31 distrib-
uted around each of the cylinders. At the
lower end these water passages connect with
a water chamber 32 at their upper end open
into the water chamber 33, through regis-
tering ports 34 and 35, in the cylinder head
and casing. respectively. This upper water
chamber 83 has a connection 34’, which leads
to a radiator, or other cooling device (not
shown). It will be noticed that the water
in passing through the elongated chamber
32 1s separated from the oil deck 35 by a

thin wall 36, and the water thus serves to

35

49

45
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60

~shaft bearings 39.

cool the oil as well as the cylinder casing.
~ The oiling system is as follows: |

A suitable supply of oil is carried in the
crank case 3, fly-wheel housing 4, and o1l pan
4’. and from the latter it 1s fed by centrifu-
oal force through the passage 37 into the o1l
deck 35, leading from which 1s a plurality of
conduits 88 which lubricate the ecrank
From this deck the
oil i1s fed under pressure to lubricate the
moving parts of the cvlinder in the follow-
ing manner: At the lower end of each cyl-
inder is an oil inlet 40, which registers with
the lower end of a vertical o1l channel 41,
which is formed by leaving a vertically ex-
tending open face recess 42 in the wall ot
the cvlinder casting, the open face of such
recess being closed by the outer wall of the
bushing 11. . - _

At its upper end the o1l channel 41 con-
nects with a circumferential groove 43
formed in the outer wall of the bushing 11,
and spaced a slight distance from the upper
edge of this bushing. The o1l forced up the
channel 41 discharges into the circumieren-
tial groove 43 and passes along this groove
both to the right and to the left, and 1s dis-
charged into a similarlv formed channel 46
on the opposite side of the cylinder. At dif-

- ferent points in its circumference the bush-

65

ing 11 is provided with perforations 45,
which conduct the oil from the circumieren-

u-'.":'!

tial groove to the inner surface of the bush-
ing. The remaining oil is discharged into
the return channel 46, and from this chan-
nel is fed through apertures 44 to the rotary
sleeve, the oil being carried around the sur-
tace of the latter by the rotation of the
sleeve itself; and any surplus oil is drained

70

back into the erank case through the filter 47. .

~ As previously stated, these rotary sleeves
10 are driven from the crank shaft in timed
relation and in any desired ratio of speed
relative to the crank shaft speed, the par-
ticular ratio in the construction illustrated
being six to one. Any suitable train of step-
down gearing may be employed, but the
particular construction employed 1s as fol-
lows: At the lower end of each of the sleeves
10 is 2 worm wheel 48. Each of these worm
wheels is driven from a horizontally extend-
ing worm shaft 49 extending along one side

“of the cylinder casting. This worm shatt 49

s driven from the crank shaft 3 by a chain
507, as indicated by dotted lines in Iig. 4,
the speed of these two shafts being equal.
The step-down is obtained through the worm
oearing, the engaging teeth of the worm
shaft and worm wheel being such that the
latter is driven at one-sixth of the speed of
the worm shaft. In place of forming the
worm grooves directly in the worm shatit 49,
I have formed the latter on a plurality of

79

30

90

95

bearings 50 and 51, each of which is keyed to -

the shaft 49, as indicated at 52, and locked
from longitudinal movement by adjustable
members 53 and 54. 'This novel arangement
permits of the bearings being normally set
to turn the rotary sleeves in approximately
the proper timed relation, and then by ad-
justing the bearings 50 and 51 longitudinally
on the shaft 49, the rotary sleeves can be
very accurately set to register 1n proper
sequence. It 1s to be understood that the

100

106

worms 50 are arranged to turn the rotary

sleeves D and B in clockwise dirvection while
the worms 51 turn the cylinders C and A 1n
the opposite direction—that is, anti - clock-
wise. The arrangement of the gears 1s ob-
vious and need not be more definitely de-
scribed or shown.

Referring now in detail to the manner in
which the inlet and exhaust of the engine
are controlled by the rotary slecves, atten-
tion is particularly called to Figs. 5 and 6.
The order of firing of the cylinders 1s as
follows: A, C, D and B. In TFig. 5 the
cylinder D is shown in the act of firing,
while the evlinder B. which is next in order,
has just closed its intake, and is starting
its compression stroke. The cylinder A,
which follows the cylinder B in order of
firing, has just closed 1ts exhaust ports,
and is about to open the intake ports. The
cvlinder C has opened its lower exhaust
ports, as shown in Fig. 6, and 1s on the
point of opening its upper exhaust ports.

110
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' The plst(m 14 1s on 1ts down. stroke in cyl-
~ inder C, and is starting to uncover the lower

10

exhaust ports, which are practically entirely
open, at the same time that the upper ex-

haust ports start to open.

‘It is obvious from this arrangement that
a remarkably quick and thorough exhaust
i1s obtained, and that both the inlet and ex-

haust ports of the cylinders can be gov-
erned by a single rotary sleeve for each cyl-
inder. Moreover this advantage 1s obta,med

- without the use of comphca‘ted castings,

.

and the inlet, exhaust and oil passages are

cast as open-faced channels, which are com-
pleted by the bushings, and if at any time

the cylinders become scored, a new bushing

- can be readily

20

1

30

35
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construction bemg

inserted. In case it is desired
to remove one of the bushings, or other
parts, it 1s only necessary to remove the slab
head 2, and 1ift the caps 12 off the cylinders.
The spark plugs 55 are accessible through
a cap 56 carried by the slab head 2 and se-
cured thereto by means of members 57, the
such that this cap can
be removed without interfering with the
main slab head. It will also be noticed that
the intake conduit 26 is so formed that the
carbureter 27 may be located at the rear
end of the motor at a relatively high point,
whereby it can be convemently positioned

for adjustment.

By supportmg the sea,lmg rmg from the
cap 12 in the manner above described, we

‘not only maintain a self-adjusting twht seal

between the ring and the sleeve, but are
enabled to position all meeting portwns of

the cylinder construction and the slab head
‘The same sin-

in a single horizontal plane. _
gle plane arrangement is maintained with
respect to the engaging portions of the in-

take and exhaust slabs, which close the pas-

45

sages on the outside of the cylinder cas-
ing, and the machining and assembling of
arts 1s thus greatly simplified. Moreover,
y using the ported bushing the ports can be
very accurately machined } m the latter prior

- to the insertion of the bushing w1thm the

50

cylmder
From the above description it will be seen

that the entire Workmg parts of 'the engine

1 %39%@ '

are absolutely separate from the main body 1

of the engine. Thus, any working part can
be mmoved and repaired or renewed with-
out affecting the remainder of the engine.

Also the accurate machining of the main.

castnw is avoided and the construction as
an entltv reduces both the cost of manufac-
ture and the cost of upkeep to a minimum.
The formation of the intake and exhaust
ports and the leads as open-faced recesses
in the main casting, which recesses are made
complete as conduits by the outer surfaces

of the removable lining, the interior surface

of which lining serves as a bearing for the

valve-controlling sleeve, forms an impor-

tant feature of our Invention. The o1l con-

B

80

60

duits are also similarly formed, and while

we have shown them formed by leaving
recesses in the cylinder casting, it is ob-

vious that they could be formed as recesses
in the bushing with the open faces closed
by the castmg " Also various other changes
in - construction and combinations of parts
can be made without departing from the
scope of our invention, and we, thereiore,
do not desire to limit it except as speclﬁed
in the appended claims.

- We claim as our invention : .

1. In a gas engine, the combination with
a cylinder casing having circumierentially

extendmg ports, of a ported bushing mount-

70

75

80

ed in said casing, a rotary valve sleeve in

said bushing, vertically extending oil chan-

nels formed between the evlinder ¢ casing and
opposed wall of the bushing, said channels

inder casing.

2. In a gas enmne, the combination with a
cylinder casing pmvlded with a plurality of
verticaily extending cylinder openings. the
side wall of each opening having open-faced

conduits, a bushing mounted in each opening

and having ports over and above the open
faced portmns of the cylinder casing, a
ported rotary valve sleeve 1n said buqhmf}
a slab head mounted above and over the

85

‘being formed in and as a part of the cyl-

S0

95

cylinder openings and formed as a substan-

tm]]y single plece structure.
/ MARTIN L. WILAAAMS

"‘ SAMUEL E. WITT.
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