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CHARLES Y. KNIGHT, OF CHICAGO, ILLINOIS,

CONNECTING MEANS FOR INTERNAL-COMBUSTION MOTORS.

1,155,071,

To all whom it may concern

Be 1t known that I, Cmarres Y. K~iguT,

a citizen of the United States, residing at
Chicago, in the county of Cook and State of
Illinois, have invented a new and useful Tm-
provement in Connecting Means for Inter-
nal-Combustion Motors, of which the fol-
lowing is a specification. ' o

_ My invention relates to improvements in
driving connections for port controlling
means ot internal combustion engines, of the
sleeve valve type, and it has for its object
the provision of simple and strong mecha-
nism of the character mentioned adapted to
permit great freedom in design. -

A further object is the provision of a.

wealcened joint in said mechanism which is
the weakest point in- the drivipg connection

between the port controlling means and the

cam shatt of the engine. Also, to form and
position said weakened joint so that it may
be easily and quickly repaired if broken.

- The invention consists in substantially
the combination and arrangement of parts
hereinafter described, shown in the aceom-

panymg drawings and more. particularly

specified in the subjoined claims. -
In the drawings—Figure 1 is a fragmental

section of-an internal combustion engine em-
improvement; and Fig. 2 is an
enlarged fragmental section of the same,
showing one of my improved driving con-

bodying my

nections in- detail.
tion engines having comparatively small
bores and long strokes, considerable “difhi-
culty has

trom the.center of the cylinder without ma-

terially increasing the length of the lugs

which are cast upon the sleeves for the pur-
pose of connecting with the rods leading to
the eccentric. '
for operating the

possible.  These sleeves
formed of cast iron, owing
lubricating
iron.
the sleeves and the comparative.wealkness of
the material

desirable to form the lugs through which
connections are made to the operating
means, as short as possible, and apply foree
as nearly as possible in the line of travel of

to the superior
and other qualities of the cast

the sleeves,to produce minimum strains on
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“sleeves 11 and 12

been experienced ‘in positioning
the eccentric shaft at a sufficient distance

It 1s desirable to apply force
sleeves in the line of the
path of travel of the sleeves, as nearly as
are ordinarily

the cylinder

‘and shapes of the

- Invention.
However, because of the thinness of _
‘member made up
These portions 19 and 20 are preferably tele-
‘within the other, as mndicated,

of which they are formed, it is

Patented Sept. 28%, 1915. '

“such lugs and the portions of the sleeﬁéSfad_-_

jacent the lugs. To this end, I have pro-

vided: the novel means hereinafter described
. In the drawing, T have shown my imven-
tion as applied

and claimed.

to an internal combustion
engine of the well-known Knight sleeve
type. The engine '
case S, cylinder 4 mounted on and provided
with the usual water-cooling space 5, a
crank shaft 6 mounted in the crank case, a
cam shaft 7 also mounted in the crank case

and connected to the crank shaft by means
piston 9 in the cylinder and
connected to the crank shaft by a connect-

of gearing 8, a

shown comprises a crank

65
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ing rod 10, and between the cylinder and
piston are provided telescoped port con-

trolling sleeves 11 and 12. These parts may-
or conventional design

be of any preferred
when so desired, without departing - from
my invention. | :

My invention comprises a connecting

means and mounting therefor between the
cam shaft 7 and the sleeves 11 and 12,

79

- 80

The preferred form of my invention com.

prises a guide 13 disposed substantially

parallel with the path of travel of the

tion 14 formed in the lower portion of cylin-
der 4. The guide 13 is

and mounted in perfora-

preferably slightly

8D

smaller in diameter than the perforation 14,

80 that slight adjustment may be made in
o . assembling the parts of my invention in the
In designing sleeve valve internal combus-

engine to cover machine shop inaccuracies.
The guide 13 is
15 at its lower end engaging a shoulder 16
in the cylinder 4. The
externally threaded and a cover 17 threaded
on the threaded portion of the guide. Tt
will therefore be seen that upon adjusting
the cover 17 on the guide 13, the lower edge
of the cover 17 will engage the surface 18 on
and cobperate with the shoul-
ders 15 and 16 to lock the guide 13 in posi-

‘tion. Variations may be made in the parts
) guide and its mounting
“when so desired, without departing from my

Slidably mounted in the guide 13 is a
of portions 19 and 20.

scoped one
and provided with a shoulder 21 on one

‘abutting against shoulder 22 on the other.
At the

upper end of the part 20 of said

top of gmde 13 is

90

provided with g shoulder

95

100

105

110

member, is a threaded recess in which is
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‘nection between the cam shaft

2

threaded a étud 03 and on the stud 23 is a

ap 24 resting on the upper end of part 19

of said member. On the upper end of stud
93 is a nut 25 which is screwed down against
cap 24 clamping the shoulders 21 and 22 to-
oether and locking the parts 19 and 20
rigidly together.
with a weakened portion 26, preferably
formed. by forming a groove or notch in the
stud. The weakened point 26 is so formed
that the weakest point in the driving con-
7 and the
sleeve 11 will be at this point. The cover
17 also covers the connecting means between
the upper ends of the parts 19 and . 20.
When so desired, the parts 19 and 20 may
be made integral and the weakened connee-

tion, comprising parts 23 to 26 inclusive, be

eliminated, as will be apparent from the
appended claims. '

The part 19 is formed with a lateral arm
27 at its lower end which has its free end

connected to the ear or lug 30 of sleeve 11,

by a pin 29. The [ug 80 is formed very
short in order to bring the pin 29 as close to
the skeeve as possible, thereby reducing lat-
eral stresses on the lug and the portions of
the sleeve adjacent the lug. IFrom this ar-
rangement, it will be seen that the side
strains or stresses incident to driving the
sleeve are taken by the guide 13 and part
19. The _
made of steel, steel alloys, or any other suit-
able material capable of standing the stresses
placed upon them without danger of in-
jury. A ‘connecting link 31, of usual design,
connects the cam shaft 7 with a pin 28 car-
ried by part 20 to complete the connection
hetween the cam shaft and sleeve 11. The
driving connection between sleeve 12 and
the cam shaft 7 is substantially the same
as that already described for connecting
sleeve 11 with said cam shaft. Theretore,
a description of one inll answer for both.
Tt will be seen from. the above, that the
cam shaft 7 may be positioned as far from
o vertical line through the crank shaft € as

is desired, without increasing the stresses

on the lugs 30 or parts of the sleeves adja-
cent such lugs. This arrangement provides

means whereby great freedom of design may

Dbe had in designing engines having rela-
tively small bores and long strokes, with-

out increasing the stresses on the sleeves and

providing means whereby the force en-
ployved in driving the sleeves may be trans-
mitted to the latter in substantially the
paths of travel of the sleeves. _ |
~ As already stated, the weakened connec-
tion between parts 19 and 20, may be elimi-
nated and the parts formed integral, but 1
prefer the weakened connection for the rea-
son that without it the lug 80 or a porticn
of the sleeve near such lug, would likely be
broken should the sleeve stick er become in-

The stud 23 is provided

part.19 and its arm 27 may be

1,155,071

operative, due to faulty Jubrication thereof

or other cause. In case of the sticking of a
sleeve, the stud 23 would be broken at point
26 thereby preventing damage to other parts
of the driving connection or the sleeve. The
arrangement of the parts 23 to 26 inclusive
is such that in case of the breaking of the
stud 28, at point 26, the upper portion of
stud 23, nut 25 and cap 24 will become
loosened under cover 17 and the part 20 be

70

75

free to reciprocate in part 19. In order to .

replace a broken stud 23, cover 17 1s re-
moved by a suitable wrench (not shown).
The lower portion of the stud 23 1s then re-

moved by means of a suitable wrench (not

shown) applied to the squared head 1m-
mediately below. the point 26. The new
stud is then adjusted in position 1n part 20
and cap 24 and nnt 25 placed in position on
the new stud. The cover 17 1s then read-
justed in position. This simple arrange-
ment provides means whereby the connec-
tion between parts 19 and 20 may be easily
made without the disconnecting or removal
of any other parts of the engimne.

~While I have illustrated a _
preferred form of my invention, I do not de-

sire to be limited to the precise details set
forth, but desire to avail myself of such

variations and changes as come within the
scope of the appended claims.

I claim— -

1. In an internal combustion engine, the
combination of a port controlling element;
an eccentric shaft; a vertical gunide parallel
with the path of travel of the port control-

ling element and substantially directly over

the eccentric ‘shaft; a member slidably
mounted in the guide and operatively con-
nected with the eccentric shaft; and a later-
ally extending arm on said member opera-
tively connected with the port controlling
element. | . |
2. In an internal combustion engine, the
combination of a port controlling element;
a guide parallel with and at one sicdle of the
path of travel of the port controlling ele-
ment; an eccentric shatt substantially oppo-
site one end of said guide; a member slid-
ably mounted

of its ends operatively connected with said

‘eccentric shaft and said port controlling

element. _ |
3. In an internal combustion engine, the
combination of a port controlling element,

an eccentric shaft; a guide adjacent the

port controlling element; and a member

“made up of two parts secured together and

slidably mounted in said guide, one of said

parts being operatively connected with the
eccentric shaft and the other of said parts

being connected with the port controlling
element. 1 - |

4. Tn an internal combustion engine, the
combination of a port controlling. element;

in said guide and having one-
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and described the .
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an eccentric shaft; a guide adjacent the port
controlling element; a member made up of
two parts and slidably mounted in said
guide, one of said parts being operatively
connected with the eccentric shaft and the
other of said parts being connected with
the port controlling element: and a detach-
able connection between the two parts of
said member.

9. In an internal combustion engine, the
combination of a port controlling element :
an eccentric shaft; a guide adjacent the port
controlling element; a member made-up of
two. parts and slidably mounted  in said
guide, one of said parts being operatively

connected with the eccentric shaft and the

- other of said parts being connected with the

25

- part slidably mounted in said guide and
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port controlling element; and a detachable

connection between the two parts of said

member, there being a point in said de-

tachable connection weaker than any other
point in the members between the eccentric
shaft and the port controlling element.

6. In an internal combustion engine, the

combination of a port controlling’ element;

an eccentric shaft; a guide parallel with the
path of travel of the port controlling ele-

ment; and a member comprising a tubular

having an arm thereon connected with the

port controlling element, and a part tele-

scoped 1n said tubular part secured thereto

and operatively connected with the eccen-
| - ~ Opening.

tric shaft.

7. In an internal combustion e'ngine:,- the

combination of a port controlling element;

an eccentric shaft; a guide parallel with the
path of travel of the port controlling ele-
ment; a member comprising a tubular part
slidably mounted in

trolling element and a part telescoped in
sald tubular part; and a detachable connec-
tion between the tubular part and the other
part of said member.

8. In an internal combustion engine, the
combination of a port controlling element ;
an eccentric shaft; a guide parallel with the
path of travel of the port controlling ele-
ment; a member comprising a tubular part
slidably mounted in said guide
an arm thereon connected with the port con-
trolling element, and a part in said tubular

part; and a detachable connection between
the tubular part and the other part of said
member, there being a point in said detach-

able connection weaker than any other point
in the members between the eccentric shaft
and the port controlling element. |

9. In an internal combustion ‘engine, the
combination of a casing having an opening

‘therein; a port controlling sleeve; a

said
der on the

said guide and having
- an arm thereon connected with the port con-
‘eccentric shaft and the

‘said member; a cap

1n said stud between said
_tion thereof threaded in the innermost part
~of said member. ' '

~In testimony whereof I have signed my
name to this- specification, in the ‘presence !

and having

day of January A. D. 1915, _ |
CHARLES Y. KNIGHT.

E:

therein; a port controlling sleeve; a guide
mounted in said opening and adapted for
lateral adjustment ~therein; an eccentric
shatt adjacent said guide: a member slid-
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ably mounted in said guide; and connec-

tions - operatively connecting said member

with said sleeve and said eccentric shaft.

10. In an internal combustion engine, the

combination of a casing having an openi_lég

1de
in said opening and having a shoigl'lllder
thereon engaging the casing; an eccentric
shaft adjacent said guide; a member com-
prising two parts slidably mounted in said
guide, -one of said parts being connected

with the eccentric shaft and other of said -

parts being connected with the. sleeve; a
weakened econnection connecting the two
parts of said member: and a cover covering
sald weakened connection and secured to
sald guide locking the latter in said opening.

11. In an internal combustion engine, the

combination of a casing having an opening
therein; _
sald opening and having a shoulder thereon

a port controlling sleeve; a guide in

70
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engaging the inner side of the casing; an

eccentric shaft adjacent the guide: a mem-
ber. slidably mounted in said guide and op-
eratively connected with said

ering one end of said member, threaded on
guide and coéperating with the shoul-

12. In an internal combustion engine, the

combination of a port controlling sleeve:

a gwuide disposed parallel with the path of

sald sleeve; an eccentric shaft adjacent said
guide; a member comprising two telescoping

parts and slidably mounted in said ‘guide,

one of said parts being connected with the

being connected with the sleeve; a stud
threaded in the innermost of the
on said stud and en-
gaging the outermost of the parts of said
member; and a nut threaded on said stud
and clamping said cap against said outer-

most part, there being a weakened portion
nut and the por-

of two subscribing witnesses, on - this 21st

Witnesses: -
. Tros. Corson,
. Auena Orrorr.

sleeve and said
~eccentric shaft; and a detachable cover COV-

latter to secure the guide in said

parfs of
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other of said parts
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Coples of this patent may be obtained for five cents éach;] by addressing the “ Commissioner of Patents.
| , o o Washington, D.G.” | |
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