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To all whom zt maz J CONCEYR 2

- Be it known tbhat I, FREDERIC W, LINK of
Mount Pleasant, in the county of Jefferson and'
State of Obio, have invented a new and uxeful

5 Impmvement in Bngines, of Whlch the follow-

ing 1s a speuhcatmn
The invention relates to a new an 1mprove{1
connection or devicefor converting alter nating

. forward and backward rectllmear motion dml |
10 power into rotary motion and power.

- The object of my invention is to prmnde a
mechanisin that will convert the reciprocating
~motion and power of a piston and piston-rod
or any other similarly moving body into their

15 exact equivalents of rotary motion and power.

The invention consists in a mechanisin that
18 composed essentially of one or more cams
fixed toadriving or main shaft, of anovel com-
bined arrangement of one or more pressare-
20 Wheels, one or more strap-heads, and one or
more cross-beads, whereby the motion and
power of the piston @aud piston-rod are cotn-
gmnuated to the cam or cans, and of gulde-
ars

25 1t also consists in the new arrangement and

combination of theseparts; and, finally, it con-

sists in the particular and novel construction
of some of the parts.
- In the accompanying drawings, in which
30 si_milar letters of reference indicate like parts,
- Figuares 1, 6, and 8 are different forms of the

‘mechanism that embodies the general plan of

my invention. Fig. 1 1s astde elevation of an
engine having one cam. Fig. 6 is a vertical

35 longitudinal section of an engine having two

- cams. The section is through the center of-
the cylinder, one-half of the engine being cut
away. Ifig.81is a vertical longitudinal-section

.of part of an engine having two inside or
Here thesection cuts away one’|
FKig.2 isa front

40 grooved cams.
~cam and one pressure-wheel.
elevation of the combined cross-head, strap-
head, piston-rod head, and pressure-wheel used

- inFig.1, Fig.3isaperspectiveoftheY-shaped
45 piston-rod head in Fig. 1. Fig. 4 is a per-
spective of the strap-head used in Fig. 1. Fig.
018 the cam and the same pressure-wheel in
two relative positions. Fig. 7is a vertical end
elevation of the combmed cross-head, strap-

' 50 head,pmton rod head,and pressure- wheelsuqed
in Fig. 6. In Fig. 9 is seen an end elevation |

pressure-wheels N.
shaft journaled in the brassesb.

being solidly continuous with if,

| of the combmed Cross- head ,strap-head, piston- -

rod head, and pressure- -wheels used m_Flg 3.
The cam or cams H are fixed to a driving or
main shaft, S, that is properly journaled in 55
boxes I. Aaﬂmqt the cam or eams H press the
These wheels have their
(Seenin Figs.

4, 6,and 8) The strap I is securely attached

to the projections v of the eross-head C. This 6o

may be done by means of bolts or otherwise.

The piston-rod heads K and the butt-heads K/

fit into the space between the upper and lower
leaves of the straps F, and are kept in their
places and adjusted against the brasses b by 65
the gibs and cotters H, and these are secured
in their places by the set-screws aud jam-nuts
P. Theslots eand ¢ are for the gibs and cot-
ters E.  The socket T is for the reception of
the piston-rod M. The slot d is for the recep- 70
tion of the tapering pin D, which is kept se-
cure in its place by the qef—screwandym nat
P. The piston-rod heard may also be attached
to the piston-rod by being screwed onor by
The rods O 75 .
pass through the orifices X in the cross-heads |
O, and are ﬁrmly fixed to the cross-heads. by
means of nuts and jam-nuts. These rods join-
the cross-heads together, so as to make one
double cross-head. B are guide-bars between 8o
which the cross-head or cross-heads move. A
is the cylinder. Zis a vertical projection from
the bed-plate. When more than one cam is
used they are identical and are placed on the
same shaft so as to correspond to each other. 8s
When more than one cam is used there are as

many pressure -wheels on a single pressure-

wheel shatt as there are cams. The pressure-
wheels are placed on their shafts, so as to ¢or-
respond with the cam or cams. The pressure- 9o
surface of the cam H from the point that is
nearest the center of the shaft S to the point
that is farthest from the center of the same
shaft is an involute curve. -The evoluteof thlS
curve is a circle of variable radius. 95
In Flg O the small cross-marks at ¢ and ¢
indicate the points referred to. In theengine
these points arecalled **dead” points. Afthese
points the radius of the evolute is zero. Sup-
pose the points of the involute to move away 100
from the dead-point ¢ in the direetion of m m’
t’. The radius of the evolute will increase at
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every point until it reaches its maximum at .
From m to m/ the radius continues constant
at maximum, 7' being as many degrees from
t' as m 1s from ¢, IFrom m’ the radius of the
evolute decreases for every point until it
reaches zero at ¢/, Itisevident that the sume
1s true of the other side of the eam. Sinceit
1s the property of the involute that the per-
pendicular through the point of contact to
any tangent of the carve will 1tself be a tan-
gent to the evolute for that point,and since
the line that passes through the center of a
circle and the point of contact of the cirele
and an involute is perpendicutar to theircom-
mon tangent, it follows that it is tangent to the
evolute for that point. Idence all pressure by
the pressure-wheels N oun the cam H is in the
direction of astraight linethat passes through
the center of the pressure-wheel and thr(mﬂ'h
the point of contact , and that 1s tangent to
the evolute for that point. The levem;};e of
the pressure is measured by the radins of the
evolute ; and since the relative length of auy
two tangents to an evolate is measured by the
length of the are included in their angular di-
vergence, it follows that the motion comniauni-
cated to the cam by the pressure-wheels is
equal 1n its angular divergeuce to the distance
throngh which the Lulter of the pressure-
wheel moves.

In order to understand the operation of the
device, suppose the partsto be in the relative
position indicated in INigs., 1T and 6. Suppose
a borizontal plane to pass through the
shaft, the pressure - wheels, and the ¢ylinder
at their centers. I.et us call this the ¢ plane
of centers.” Let the pressure in the eyvlinder
Le 1n the direction of the dart. Then will the
motion communicated oy the piston-rod to the
pressure-wheel N by 1ts pressure at ¢ against
the cam H turnitin the direction of thecurved
dart, since the pressure is above the plane of
centers,  When the point of contact ¢ comes
near the dead-point the velocity of the piston-
rod gradually diminishes until the point ¢ has
become .the dead-poiut, when the piston-rod
will have come to a stop; but the point ¥ is

“at the dead-point for lmt an instant, the mo-

mentum of the cam or fly-wheel earrying it by,
and the power being in the meantime {_,ll.mnetl

1nto the opposite direction,the other pressure-

wheel now begins to press against the cam.
The direction Of pressure now bﬂng below the
plane of centers, the cain coutinues moving in
the same dn‘e(.,t;mn as before. As the pointof
contact ¢ moves away from the dead-point the
piston gradually 1nereases its velocity until it
reaches maximuam. The cam is so constructed
that the distance on the plaue of centers De-
tween the centers of the pressure-wheels is

constant, the pressure-wheels being of equal

main

Q%835

| size and in contact with the cam.

i

I donot con-
fine myself to the cam speecially described, as
1t 1s evident that other ¢ams can be used in
the same way and for the same purpose when
grooved or insile cams are used,

What I claim is—

1. An involute cam, II, having an evolute of

variabie radius at the beginning and at the
end of the stroke, varying from zero to maxi-
mum at the beginuning and from maximuam to
zero at the end, and an evolute of constant
maximum radius between thése extremes, sub-
stantially as described, and for the purpose set
for'tll

2. The ecombined cross - head, strap - head,

préssure wheel or wheels, and piston-rod head
or butt-head, substantially as described.
- 5. The piston-rod head K, whereby, in con-
nection with the strap-head F, the brasses b
are adjusted to the shaftof the pressure wheel
or wheels N, substantially as set forth.

4. The strap-head I, whereby,in connection
with the piston-rod head K or the butt-head
K’, the brasses b are adjusted to the shaft of
the pressure wheel or wheels N, substantially
as described.

5. The butt-head K/, whereby, in connection
with the strap-head I, the brasses ) are ad-

justed to the shaft of the pressure wheel or

wheels N, as set forth, and for the purpose in-
dicated.

0. The cross-head or cross-heads C, as de-
scribed, and for the purpose set forth.

7. The compound cross-head C O, the parts
being united by connectors O,substantially as
described.

8. The shaftS,journalsI, bed-plate Z, guide-
bars B, cross - heads C, eonnectors. O, strap-
heads If, brasses b, pressare-wheels and shafts
N, butt-head K, piston-rod head K, jibs and
cotters B, set-screws and jam-nuats P, piston
and piston-rod M, and eylinder A, in combi-

nation with the cam or cams H, substantially

as-set forth.

9. The shafs S,journals I, bed-plate Z, guide-
bars B, cross-head O, strap-head I¥, brasses b,
pressure - wheels and shaft N, batt-head K,

Jibs and cotter L, set-screw and jam-nut P,

piston and piston-rod M, and eylinder A, in
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combination with cams H,substantially as df.,-

sceribed.,

10. The pressure-wheel or pressure-w heeh N
and the ¢ross-head C, in combination with the
piston-rod M, (or other simtlarly-moving body,)
whereby the power and motion of the piston
are communicated to the cam or cams H, sub-
stantially as described.

F. W, LINK,

Witnesses:

JOHEN HEBERLING,
WM. L, HEBERLING.
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