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UNITED STATES

1,529,687
PATENT OFFICE.

BENJAMIN K. BOWEN, OF HAMPTON, IOWA.

INTERNAL-COMBUSTION ENGINE.

To all whom it may concern:

Be it known that I, Benyamiy K. Bowen,
2 citizen of the United States, residing at
Hampton, in the county of Franklin and
State of Iowa, have invented certain new
and useful Improvements in Internal-Com-
bustion Engines, of which the following is
a spe(nﬁmtlon

My invention relates to improvements in
internal combustion engines.

Objects of my invention are to p10v1de»

means for obtaining the maximum leverage
throughout the entire power stroke, to
lengthen or shorten the leverage accord-
ing to the work to be done, to provide a con-
struction which is extremely light and sim-
ple, to provide an engine which may  be
operated with steam, compressed air, or
gas, to reduce vibrations to the minimum,
to provide an engine wherein- the. length

of the cylinder may be varied,. to pro-

vide means for expelling the products of
combhustion at the end of each exhaust
stroke, to provide 4 sliding valve for con-
trolling the inlet and exhaust of gases to and
from the cylinder, - thereby ehmmatmo
springs, poppet valves, and other parts
which create noise, to provide an engine hav-
ing its operating parts readily accessible for
Tubrication, to provide an engine which op-
erates with a high deolee of efficiency,
wherein the formation of carbon in the cyl-
inder is reduced.to the minimum, with a
corresponding reduction in liability of pre-
ignition.

Other objects and advantages of the in-
vention will be apparent during the course
of the following description.

In the accompanying drawings forming a
part of the specification, and in which like
numerals are employed to designate like
parts throughout the same,

Figure 1 is a plin view of an engine em-
bodying my invention,

qure 9 is a side elevation of the same,

Fimue is a transverse section taken on
line 5—3 of Figure 1,

Figure 4 is a “transverse sectlon taken on
line 4—d of Figure 1,

Figure 5 is a ver tical longitudinal sectlon
taken approximately on hne 5—5 of Fw-
ure 1,

Figure 6 is a central longitudinal section
through the cylinder, showing the pistons at
the beginning of the intake stroke,

Figure 7 is a similar view showing the pis-
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tons approachmg the end of the power
stroke,

Figure 8 is a similar view showing the
plstons approaching the end of the exhaust
stroke, and,

Figure 9 is a dmommma‘mc view of the
cam groove,

In the drs awings, Whewm for the purpose
of illustration is shown a preferred embodi-
ment of my invention, the numeral 10 des-
ignates a frame work, as a whole, embody-
ing transverse uprights 11 and 12. These
upno’hts may be rigidly mounted upon a
base 18, and are connected at their tops by
rails 14 or the like. .

The numeral 15 designates a horizontal
cylinder, extending lontrltudma,lly within
the frame, with its ends I‘lo‘ldly held within
flanged openings 16, formed in the uprights
12. Mounted to Iempromte within the cyl-
inder 15 are pistons 17, connected with rods

18, extending outwmrdly for rigid connec- .

tion with cross heads 19. These cross heads
are provided at their ends with sleeves 20,
rigidly secured thereto, sliding upon hOI‘l-
zontal guide rods 21. These O'ulde rods. are
dlsposed in vertical ahgnment above and
below the cylinder, and are mounted in the
transverse uprights 11 and 12, as shown.

The numeral 22 designates a main' power
shaft extending lonmtudmwllv of the frame
10, near its center. . This shaft is journaled
In bearings 23, as shown. The power shaft
22 carries a fly wheel 24, and the power is
taken from the slnft 92 by any suitable
means. :

" Rigidly mounted upon the power shaft 29,

between the uprights 11 and 12, are cam cyl—

inders 25, having cam grooves 26. Ome of
these cam grooves -is shown ‘diagrammati-

80

cally in Figure 9, and as ig indicated therein, -

the cam groove is in the nature of a screw
thread. Each cam groove -embodies oppo-
51te1y arranged portlons 2(, extending to
points near the outer and inner ends of the
cylinder 25, where they lead into each other.
The points of union of the portions 27 and
27’, constitute the extreme inner and outer
points of travel of the roller. A pin .29 is
rigidly mounted upon each cross head 19,
and carries a roller 30, rotatable thereon.
This roller travels within the cam groove 26.

The portion 27 and cam groove 26 is pro-
vided with an intake wall 272 and a power
stroke wall 277, 'The wall 27 diverges with
respect to the wall 27% and extends at a
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lesser angle with respect to the axis of ro-
tation of the cam cylinder 25 The walls
27° and 27¢ of the portion 27’ are parallel,
as shown. The advantage in having the
wall 27° arranged at a reduced anOIe with
the axis of rotation of the cam cyhndel, is
to increase the leverage of the engine.

I will now proceed to describe the inlet
and exhaust means for the cylinder. The
cylinder is provided near its center and up-
on diametrically opposite pomts with intake
and exhaust ports 31 .and 82. “These ports
are adapted for coaction, respectively, with
intake and .exhaust ports 83 and 34, formed
upon a sliding sleeve-valve 35. The ports
33 and 34 are arranged near the ends of
the sleeve-valve as shown .

The sleeve-valve 85 is. plowded upon its
top and bottom with trunnions 36, pivotally.
engaging the forked end 37 of a lever 38..
This lever is pivoted. upon. a post 39, as
shown at 40. The rear end of the lever is
provided with a longitudinal slot 41, with-
in which is pivotally mounted roller 42, as
indicated at 43. This roller travels within
a groove.44, formed in the periphery of ‘a
cam .wheel 45.. The groove 44 includes a
straight part. 46, which. is about two-sixths

or ‘one-third of “the circumference of the

cam wheel 45. When the roller 42 is in the
part 46 of the groove, the lever 38 is held in
the 1ntermed1ate posmon, and. the sleeve-
valve 35 occupies.the position shown in Fig-
ures 1 and.7, whereby both . ports 31 and 39
are covered. The sleeve-valve is held in this
position while the pistons are traveling in-
wardly upon the compression stroke, “and
then outwardly upon the firing strolre, the
cam wheel 45 is turned in.the direction of
its arrow sufficiently,. whereby the. roller 42
engages in the offset straight part 47 of the
groove, and. the sleeve-valve 85 is shifted to

" the left, to assume the position shown in

45

Figure 8. The offset straight part 47 is
about one-gixth of the civcumference of the
cam wheel 45, and when the lever 38 is
shifted to the exhaust position, Figure 8,

" the sleeve-valve 35 will be held in this ex-
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_ the “intake position:”

GO

(=2
(73

stroke of

haust position until the pistons have reached
the eénd of the inward stroke, whereby the
products “of combustion will be ex cpelled
through the exhaust ports 32 and 34. When
istons have reached the inner end of
the, 1nward stroke, the offset straight part
48’ of the groove 44 i is reached, and the lever
38 is then shifted: to the right, Figure 6, to
“The" strzuoht p‘ut 48
extends’ for about 'a*sixth of the cireums=
ference of the cami wheel 45 ‘and hence the
sleeve- valve 85 is retained in the intake posi-
tion; Flgure 6, durmg the outward intake
'the ' pigtons, whereby' the fresh -
charge is drawn in ‘through' the ports 81 and

83, "When' the end “oft ‘the intake" stroke' is

reached ‘the part 46-receives the roller 42,

1,629,887

and the lever 38 is again returned to the
intermediate position, whereby both intake
and exhaust ports are closed, and the com-
pression and firing strokes occur as above
described. The combined lengths of the
straight parts 46, 47, and 48, equal two-

thirds of the 01rcumference of the cam wheel

45, and the remaining one-third part is pres-
ent in the inclined p‘u“ts of the grooves con-
necting the straight parts.

Considering more particularly Fi igure 9,
the cam cylinder 25 is considered as rotat:
ing in the direction of the arrow.
plstons 17 at the beginning of the intake

stroke, Figure 6, the roller 30 will be at, the

upper end of the groove member 27, and en-
gaging the wall 272  The rotatmn of the
cam cylinder 25 effects the outward move-
ment of the roller and its piston..
time the roller has reached the lower end
of the groove portion 27 and is passm<r
into the lower end of the portion 277,
valve 35 will be shifted to the mtelmedlue

With the

By the

the
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position, Figure 7, for the compression &

stroke. The ro’mtlon of the cylinder 25 in

the direction of the arrow will now cause

90

the roller to move inwardly for compressm0 o

the charge. When the inner end of the

groove p01t1on 27’ is reached, the roller 30

passes into the groove portlon 27, while the
valve 35 remains in the lntermednte or
closed position, and the pistons move out-
wardly upon the power stroke. Upon this

power stroke, the roller 30 travels down- -

wardly through the groove portion 27, in
contact with the wall 277 When the 1olle1

100

30 reaches the loyer end of the groove mem-

ber 27 it enters the lower end of the groove
inember 277,
and hence. moved inwar dh7 while the valve
85 is. shifted to the exhaust position, Fig-
ure 8, and the piston is moved inwardly t
expel the products of combustion florn the
cylinder.
““The cam wheel 45 is rigidly mounted upon
a counter shaft 49, and has a gear 50 rigidly
secured thereto. This gear engages a.gear
51, mounted upon the power shaft 22. The
oear 51 has a circumference of about one
fourth of the gear 50.

The numeral 52 designates an inlet plpe
having suitable commumcatmn with a‘ear-
buretor or the like, and. having its end 53

arranged in slidable contact Wl‘fh the outer #:

face of the valve 85. The numeral 54 desig-
nates an exhaust pipe, having its intake end
55 in slidable contact with the outer face of
the, sleeve-valve 85 and adapted for com-
munication with the exhaust port.
pipes 52 and 54 may be held in the prope1
p051t10n by any suitable means.

“The numeral 56 designates a spark plug,
serew-threaded within an opening 57, formed
in the central portion of the cyhnder 15.
The otiter:portion of the spark plug projects

and is engaged by the wall 277
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through a longitudinal slot 58, formed in
the sleeve-valve 45, whereby the spark plug
may have suitable connection with the usual
ignition circuit.

It is to be understood that the form of
my invention herewith shown and described
is to be taken as a preferred example of the
same, and that various changes in the shape,
size, and arrangement of parts may be re-
sorted to without departing from the spirit
of my invention or the scope of the sub-
joined claims. '

Having thus described my invention, 1
claim: A

1. In an engine of the character described,
a frame, a power shaft extending longitudi-
nally of the frame, near its center, a cylinder
mounted within the frame upon one side of
the power shaft, said cylinder being pro-
vided between its ends with inlet and ex-
haust ports, a sleeve-valve slidably mounted
upon the exterior of the intermediate por-
tion of the cylinder and having ports to co-
operate with said inlet and exhaust ports,
inlet and exhaust means coacting with the
ports of the sleeve valve, pistons mounted
to reciprocate within the ends of the cyl-
inder, piston rods connected with the pistons,
cam cylinders mounted upon the power shaft
and provided with cam grooves, rollers con-
nected with the piston rods and operating
within said cam grooves, a counter shaft ar-
ranged upon the opposite side of the power
shaft and carried by the frame, means
whereby the counter shaft is driven by the
power shaft, a cam wheel mounted upon the
counter shaft and having a cam groove, a
support arranged between the cylinder and
power shaft, and a lever pivoted upon the
support and connected with the sleeve valve
and having its opposite end provided with
an element operating within the cam groove
of the cam wheel.

2. In an engine of the character described,
a frame, a power shaft mounted within the
frame, a cylinder mounted within the frame
upon one side of the power shaft, a counter

shaft mounted within the frame upon the
opposite side of the power shaft, said shafts
and cylinder being parallel, pistons mounted
to reciprocate within the ‘ends of the cyl-
inder, cam cylinders mounted upon the ends
of the power shaft and having cam grooves,
elements connected with the piston rods and
extending into the cam grooves, a sleeve-
valve slidably mounted upon the exterior of
the intermediate portion of the cylinder, a
cam wheel rigidly mounted upon the counter
shaft and having a cam groove, a lever
pivotally mounted at a pomnt between the
power shaft and the cylinder and connected
with the sleeve-valve to shift it and having
a part engaging within the cam greove, and
gearing connecting the power shaft and the
counter shaft.

3. In an engine of the character described,

50
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a frame, a power shaft mounted within the .

frame, a cylinder mounted within the frame

upon one side of the power shaft and ar-
ranged parallel therewith, said cylinder be-
ing provided between its ends with ports, a
sleeve-valve slidable upon the intermediate
portion of the cylinder to cover and uncover
the ports, a counter shaft mounted within
the frame upon the opposite side of the

power shaft, cam cylinders mounted upon

the ends of the power shaft and having cam
grooves, pistons mounted to reciprocate
within the ends of the cylinder, piston rods
connected with the pistons, elements carried
by the piston rods and extending into said
cam grooves, a camt wheel mounted upon the
counter shaft and provided with & camn
groove having parts disposed in different
planes, said parts being of suitable lengths,
for the proper operation of the sleeve-valve,
a pivoted lever having a part projecting into
the cam groove of the cam wheel and having
pivotal connection with the sleeve-valve, and
gearing connecting the power shaft and the
counter shaft. ’

In testimony whereof I affix my signature.

BENJAMIN K. BOWEN.
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