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To all whom it may concern:

Be it known that I, Apam Kyecar, of Il-
chester, in the county of Howard and State
of Maryland, now domiciled at Quebec, in the
Dominion of Canada, have invented a new
and usetul Improvement in Reciprocating Ap-
paratus or Motor, of which the following is a
specification. -

Figure 1 is a longitudinal seetion of my im-
proved apparatus. TFig. 2 is a side view of
the same. Iig. 3 is a detail view of the pis-
ton and valve of the larger eylinder. Fig. 4
is a detail view of one of the disksconnected
with the erank. Fig, 5is a detail cross-sec-
tionof the two disks connected with the crank,
taken through the line # x, Fig. 4.

Similar letters of reference indicate corre-
sponding parts.

The object of this invention is to furnish a
reciprocating apparatus or machine operated
by the pressure of liqaid, steam, or air, for
water-meters, for hydraulic engines, for oper-
ating pumps, for transmitting motion, for toys,
and for various other nuses and purposes.

_The invention consists in the combination

of the two cylinders, the two pistons, the
tabe, and the valves, whether the springs be
used ornot; in a tappet or shifting-cam on the
crank-pin, as shown and described, and for the
purpose set forth ; in the combination of the
hollow piston-rod, the piston connecting rod,
- the valve connecting rod, the tappet or shift-
ing-cam, the crank-pin, the slotted loose
disk or pulley, the slotted fast disk or pulley,
the sliding block, the swiveled screws, and
the spiral springs with each other, with the
driving-shaft, and with the two cylinders, the
. two pistons, the tube, and the valves; and in
a reciprocating apparatus or motor having
valves in its pistons, and shifted automatically
by the extended stroke of the piston or by the
valve-rod, as hereinafter fully déscribed.

A and B are two cylinders. of unequal di-
ameters, firmly conneeted or formed in one
piece, or disconnected and space intervening,
and provided with pistons C D, connected by
a tube, I, so that they may move together.

The pistons C D are provided with valves
F G, connected by a rod, H, of such a length
that when either of the valves T G is open
the other will be elosed.

‘When liguid, steam, or air enters the open-
ing I in the head of the smaller cylinder, A,
it closes the valve T, opens the valve G, and
forces the two pistons C D in the direction of
the larger cylinder B, the liquid, steam, or air
between the piston D and the head of the
larger cylinder B being forced through the
valves G and out through the opening J in the
side of the cylinders A B at their point of
meeting. As the piston D approaches the
head of the cylinder B, the valve G is closed
by the pressure of the said head, and the valve
F is opened. The tube E is now open at both
ends, and the liquid, steam, or air passes
through it and presses against the piston D,
and the area of the piston D being greater
than that of the piston C, the two pistonsare
forced in the direction of the cylinder A by
the excess of pressure upon the said piston D.
This movement of the two pistons forces the
liquid, steam, or air that is between them
out through the opening J.

As the valve I reaches the stop-bar K, at-
tached to the head of the cylinder A, it is
closed, the valve G is opened, and the motion
of the pistons is again reversed, and so on as
long as the pressure of the liquid, steam, or
air is continued. -

Spiral or other suitable springs L M are at-
tached to the valves I G, or to the cylinder-
heads, to quicken the movements of the said
valves as they are forced from their seats.

If desired, the rod H may be attached to
the valves I G near their edges by hinges or
other suitable means, to open the said valves
gradually, and thus effect a saving of power.

If desired, the valves I may be placed at .
the inner side of the piston D, and the valve
G at the end of the tube E adjacent to the
said piston; but in this cage the opening J
must be taken as the inlet and the opening I
as the outlet.

‘When the device is to be used as a meter, a
rod can be attached to the moving part and
connected with an indicator, in the usual way,
as only a certain quantity of water can pass
through at each stroke of the piston.

When the device is to be used as an engine,
a hollow piston-rod, N, is attached to the pis-
ton D. The piston-rod N passes out through
a stuffing-box in the head of the cylinder B,
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and to its outer part is pivoted, by an adjust-
able clamp, O, the end of a connecting-rod, P,
the other end of which is pivoted to the crank-
pin Q. In this case the rod H, that connects
the valves F G, is extended, and passes out
through the hollow piston-rod N, and to its
outer end is pivoted, by an adjustable clamp,
R, the end of a connecting-rod,S. The outer
part of thte connecting-rod 8 is slotted longi-
tudinally to receive and slide upon the crank-
pin Q.

By this construction the length of the pis-
ton-stroke may be regulated by operating the
valve-rod H by a tappet, T, attached to the
crank-pin Q, and which operates against shoul-
ders 8! 82, formed upon the side of the rod S,
and thus operates the valves F G. In this
case the springs L M of the valves F G may
be removed and interposed between the shoul-
ders S! 82 and the tappet T, the said tappet
operating against the heads of pins U, passing
through the said springs and through the said
shoulders. The springs in this position pro-
duce the same effect as when connected di-
rectly with the valves I' G.

The crank-pin Q passes through a radial slot
in a loose pulley or disk, V, placed upon the
driving-shaft W, and through a curved or
straight slot in the pulley or disk X, made

. fast to the said driving-shaft W,

The crank-pin Q is attached to the center
of a block, Y, placed at the side of the disk
or pulley V, and has screw-holes formed in its
ends to receive the secrews Z. The ends of the
screws Z are swiveled to two blocks, A/, rig-
idly attached to the said disk or pulley V.

Upon the shanks of the screws Z are placed
spiral springs B/, one end of which is attached
to the said serews Z, and their other ends are
attached to the said disk or pulley V. The

springs B’ are so arranged as to turn the
screws Z in the direction that will carry the
bloek Y and the crank-pin Q toward the cen-
ter of the disks V W.

If desired, a single-acting force-pminp may

be connected with the head of the cylinder B,
and have its piston-rod connected with the
piston D; or a double-acting force-pump may
be interposed between the cylinders A B, its
piston being attached to the tube E. It can
also Le used as a double-acting force-pump by
operating the pistons by means of the valve-
rod.

Having thus described my invention, 1 claim
as new and desire to secure by Letters Patent—

1. The combination of the cylinders A B,
constructed as shown and described, with in-
let and ouflet openings T J, the tube E, the
pistons C D, adapted to fit their respective
cylinders, and the valves F G, connected by
the rod H, substantially as and for the pur-
pose set forth.

2. The tappet or shifting-cam T on the crank-
pin Q, in combination with the valve-connect-
ing rod S, substantially as and for the purpose
set forth.

3. The combination of the hollow piston-rod
N, the piston connecting rod P, the valve con-
necting rod S, the tappet or shifting-cam T,
the crank-pin Q, the slotted loose disk or pul-
ley V, the slotted fast disk or pulley X, the
sliding block Y, the swiveled serews Z, and
the spiral springs B’ with each other, with
the driving-shaft W, and with or withaut the
two eylinders A B, the two pistons C D, the
tube E, and the valves T G, substantially as
herein shown and deseribed.

4. A reciprocating apparatns or motor hav-
ing valves in its pistons,and shifted antomat-
ically by the extended stroke of the piston or
by the valve-rod, substantially as herein shown
and described. .

5. The combination of the tube E, the valves
F G, valve-rod H, and springs L M, all con-
structed and arranged for operation substan-
tially as shown and described.

ADAM KNECHT.

Witnesses:

JAMES CANNON,
MATTHEW AYLWARD HEARN.




