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To all whom it may coneern:
Be it known that I, BARTON PICKERING, a
citizen of the United States, residing at Day-
~ ton, in the county of Montgomery and State

s of Ohio, have invented certain newand useful.

Improvements in Water-Motors; and I do
hereby declare that the following is a full,
clear, and exact description of theinvention,
which will enable others skilled in the art

o to which it appertains to make and use the
same, reference being had to the accompany-
ing drawings, and to the letters and figures of
reference marked thereon, which form a part
-of this specification.

5 My invention relates to improvements in
water-motors, the several features of which
will be fully hereinafter described and
claimed.

The object of my invention is the produc-

o tion of an automatic reciprocating motion by
meansof a compound valve comprisinga prin-
clpal valve to direct the movement of the pis-
tonin the main eylinder and a supplementary
~valve to operate a piston in a minor parallel

5 cylinder,which operation completes the move-
ment of said principal valve, the initial being
derived from the plston:-rod and which has
only this function.

The object of my invention is aceompllshed

o by the mechanism illustrated in the accom-
panying drawings, in which—

- Figure 1 is a “side elevation of the water-
motm Fig. 2 18 chiefly a transverse section
of the same on line z, Fig. 1. Fig. 3 isa lon-

5 gitudinalsection of the minor ¢ylinder on line
x x, I'ig. 2.
section of the motor-cylinder and the prineci-
pal valve. I'ig. 5 is an enlarged side view of
the compound valve, the principal valve be-

o ing in section. Kig. 6 isan enlarged end view
of the valve, showing the carrying-plate.

- Like letters and numerals designate like
parts in the several views.
The cylinder B is the pump part, which

5 may be used for gases or fluids, and as it is
not involved in the invention a further de-
seription 1S unnecessary.

- The cylinder A is mounted on a base in
common with the pump, and as an integral

o part thereof is the cylinder C, and to these
parts belongs the cone-shaped valve-seat.
Both eylinders are clogsed at their outer and

(3 the piston of the smaller.

10 hold the same firmly inits seat.

Fig. 4 is a central longitudinal

inner ends, the la,tter being provided with the
usual form of stuff nﬂ'-bo‘{es
inder is lined with the brass tubing K, and
thesmaller may besimilarly lined. The larﬂ'er
cylinder is provided with ports 77, extendmn‘
to the valve-seat, as shown at I I‘w 4, and the
small eylinder is provided with sumlar ports
10 10, as shown at Fig. 3.

F is the piston of the larger cylinder, and
H and J are the
piston-rods of their respective pistons.

To the boss D is attached the inflow-pipe,
and the outflow-pipe is attached to the base
central to the principal valve. 'The inflow-
pipe can be attached to theclosing-nut N, as
indicated at dotted lines 14, and the supply
be directly into the valve instead of through
theinfluent valve-port4,the coincident valve-

seat port 4%, and cylindrical port 4°, the parts

shown in Figs. 2 and 4. These several open-
ings are only necessary when the water is re-
cewed through the boss D. The supply of
water to the sma,ll cylinder is through the in-
terior of the supplementary valve and the ex-

‘haust is through the side recesses of the same.
‘The tapering bush 11 is nicely fitted into the

cored space, and this forms the seat for the
compound valve. Thebushis provided with
the opening 4*, when the supply is through
the boss, openings for the ports 77, the open-
ing 5, and the opening 15 for the escape of
the water
and-bears against the outer end of the bush
The nut
M closes the forward end and serves to hold

the valve from being pressed too tightly into

its seat by the water-pressure. To give an

‘increased bearing-surface, the plate 12 18 put

on the neck of the valve aﬂalnst. the shoulder,
and said nut bears agamst the same. This
plate may be dispensed with and the nut en-
gage the shoulder of the valve. The valve

is held to its seat by the sole agency of the

water. At 16 is shown the port which con-
veys the waterfrom the supplementary valve
to the main outlet.

The compound valve comprises two prin-
cipal parts, the supplementary valve 1 and
the principal valve 2. The former comprises
the body, the neck for the arm L, the stem s,
on which is held the prinecipal valve the sup-
ply-orifice 8, as shown by dotted lines 8, Ifig.

The nut N closes the rear orifice

The large cyl-
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5, and lines 8, IF1g. 3, the exhaust-fecesses 9 9
in the sides and terminating in a transverse
recess uniting the ends of said side recesses.
On the end of this stem is placed the carry-
ing-plate 3, which engages shoulders in the
ends of the principal valve and is secured
in place by the nut #. The waterin entering
this valve passes through orifice v of the
principal valve to enter the inner port 8 of
thesupplementary valve. An orifice may be
drilled through the center of the latter valve
and be intersected by a radial orifice in the
stem s,as shown at 13, Fig. 5, and used instead
of theorifice 8, asabvoe desel ibed. The essen-
tial condition is that the port shall open at one
central pointtosupplyalternately the two lat-
eral ports, as shown at 8, Fig.3. The exhaust-
ports are 9 9 in the side of the valve. At the
time of receiving on one side it exhausts on
the other.
ing 4 in the top, side openings 6 6 above the
ports, the recess w for the exhaust, the sup-
ply-orifices © and v, and the shounlders in the
end of the valve foengage the carrying-plate
3. 'T'his valve moves freely on the stem of
the other and is only moved by the agency of
said carrying-plate. The shoulders 19 of the
principal valve being wider than that of the

engaging lugs 13 of said plate, the conse-

quenceisthat thesupplementary valve moves
In advance of the principal valve. To the
piston-rod H is attached the arm I at the cen-
ter of its movement, and this arm at its outer
end 1s provided with an orifice which em-

braces the piston-rod J. The outer end of

this rod 1s held in the support O. On this
10(1 are firmly attached the two tappets m and
m’" at such a distance that the arm engages
them alternately as the rod reciprocates. To
the tappet m is an arm extension n, and the
bar IS connects this part to the valve-arm L.
By means of these parts motion is communi-
cated to the compound valve from the prin-
cipal piston.

The operation may be thus described: The
water under pressure enters the valve, as
specified, and passing through the port in the
piston 18 made to move

side of the valve the
from that side. The principal piston carries
the supplementary valve in the opposite di-
rection and would continue until the port is
closed, but the play of this valve on the stem

cylinder on the opposite side, which move-
ment of the small piston completes a full
movement of the principal valve and the
movement of the principal piston is reversed,
and so automatically as long as the power is
applied. Steam, water, or gas may be used
as the pr opellmﬂ' agency.

The essential feature as regards the coup-
ling of the two valves or the £wW0 parts is that
they shall be so coupled that the initial move-
ment resulting from the movement of the
principal piston shall be so arranged that the
part of valve coupled outside shall have a

movement in advance of the inner valve, and |

The principal valve 2 has an open-
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[ any meclianical construction which will effect

this relative movement would be effective.

Having fully deseribed my invention, what
I claim, and desire to secure by Letters ’at-
ent, 18—

1. In a compound tapering valve the com-
bination of the supplementary valve provided
with the rear supporting-stem and having a
central port and exhaust-recesses in the side,
the principal valve held on
having central side ports and exhaust-recess
on the under surface and shoulders in its
outer end, and the engaging plate held on said
stem and provided with lugs to engage said
shoulders, and the large and small parallel
cylinders with theirrespective pistons and rod
connections, substantially as described.

2. A compound tapering valve adapted to
a water-motor having two integral cylinders

with transverse valve-seat,the principal cylin-

der provided with the usual pision and ports,
the auxiliary cylinder provided with piston
and ports, the piston-rod of the former con-
nected substantially as described to the valve
of the latter; the compound tapering valve
held in said seat and provided with inlet and
outlet ports adapted tosaid ¢ylinders, the anx-
iliary valve having a neck for the attachment

of the operating-arm and a stem, the princi-

pal valve held on said stem and provided with
shoulders in its rear end, the engaging plate
held on said stem and ada,pted to engage said
shoulders to oscillate said principal Valve

3. In a water-motor the combination of the
principal eylinder with the usual piston and

rod, the supplementary cylinder parallel and

integral with the former with the piston and
rod thereof, said cylinders having suitable

ports, the two tappets held on the latter pis-

to n-rod the compound tapering valve adapted
to said two cylinders, the valve-ar m, the rod

| connecting said arm to the inner tappet and

the arm on the principal piston-rod adapted
to play between the two tappets, substantially
as described.

4. In a water-motor the integral body com-
prising two parallel cylinders with suitable
inlet outlet and cylinder orifices, the trans-

- verse tapering - valve orifice suitable for a
valve-seat, the compound tapering valve pro-

vided with Inlet-ports and exhaust-recesses
adapted to said cylinders, and said valve de-
riving movement from the principal 1)1311013._
rod, 311bstantlally as described.

5. In a water-motor the auxiliary valve pro-

vided with a central longitudinal orifice the
radial inlet-orifice, the 1eeessed sides united
at their inner end&, and the outlet-orifice in
the valve-seat, substantially as described.
In testimony that I e¢laim the foregoing as

my own I affix my signature in presence of

two witnesses. | |
BARTON PICKERING.

Witnesses:
MICHAEL CAHILL,
JOHN IHOFFMAN.
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