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To all whom 1t may concern:

Be 1t known that we, Epwarp A. Lacy
and I'rep C. WirrLiaars, citizens of the United
States, residing at (Galeton, in the county of
Potter, State of Pennsylvania, have invented
certain new and useful Improvements in
Valves; and we do hereby declare the fol-
lowing to be a full, clear, and exact deserip-
tion of the invention, such as will enable
others skilled 1n the art to which it apper-
tains to make and use the same.

The invention relates to valves and more
particularly to the class of valve mechanism
to regulate the distribution of pressure in a
cylinder or cylinders.

The primary object of the invention is the

provision of a valve gear adapted to regulate
a fluid supply and exhaust from a main cyl-
inder and adapted to be controlled in one
clirection of movement by the piston and in
1ts opposite direction by a portion of pres-
sure exhaust from said main cylinder.

Another object of the invention is to pro-
vide a novel construction, combination and
arrangement of parts having simplicity of
structural details, mexpensive in the manu-
tacture, and efficiency and durability.

The details of construction will appear in
the course of the following description and
as 1lnstrated in the accompanying drawings
which disclose the preferred form of embodi-
ment of the invention.

The novelty of the invention will be
brought out in the appended claims. Tt is to
be understood however, that changes, varia-
tions and modifications may be made such
as come properly within the scope of the ap-
pencled claims without departing from the
spirit of the invention.

In the drawings: Figure 1 is a vertical
sectional view of a main cylinder and its
piston with the invention applied thereto.
Fig. £ 1s a similar view with the piston in an
opposite position and also the valve control-
ling the movement thereof. Tig. 3 is a sec-
tional view on the line 3—3 of Fig. 1. Fig.
4 15 a sectional view on the line 4—4 of
Fio. 1.

Similar reference characters indicate cor-
responding parts throughout the several
views in the drawings.

1In the drawings, the numeral 5 designates
a main cylinder formed with an annular
shell or body portion 6 provided with heads
7 and 8 respectively the same secured or
otherwise mounted in any suitable manner

upon the -body portion 5 of the main cylin-
der. Working in the main cylinder 5 is a
main piston or head 9 having the usual pis-
ton rod or stem 10 working through a pack-

ing gland 11 formed on the head 7 carried

by the main cylinder.

Centrally within the head 8 of the main
cylinder is a main valve cylinder or chamber
12 the same having communication through
passage or port 13 with one end of the main
cylinder and communication with the oppo-
site end of the main cylinder by a passage
or port 14 formed in the main body portion
6 and the head 8 mounted thereon. Ieading
to the main valve cylinder or chamber 12 is a
fluid supply passage or port 15 the latter
acapted to admit fluid power to be used in
the main cylinder or cylinders. ' |

Intermediate the ports 13 and 14 and
formed in the head 8 is a main exhaust pas-
sage 16 which leads to the atmosphere.
Working within the main valve cylinder or
chamber 12 is a main valve 17 containing a
recess 18 adapted to alternately form com-
munication between the ports 13 and 14 re-
spectively and the exhaust passage 16 lead-
ing to the atmosphere. The main valve 17
1s fixed to a piston stem or tappet rod 19
one end of which works through the inner
wall of the head 8 to project into the path
of movement of the piston head 9 on its
return stroke to actuate said tappet rod to
move the main valve 17 in a position to form
communication between the port 14 and ex-
haust passage 16 leading to the atmosphere.
At opposite sides of the main valve 17 and
formed on the tappet stem or rod 19 are pis-
ton heads 20 to form pressure space there-
between. On one end of the tappet stem or

rod 19 is a piston head 21 the latter being

of increased diameter with respect to the
said piston heads 20 to perform a particular
tunction as will be hereinafter described.
Adjacent the main valve chamber 12 is
a supplemental valve chamber or cylinder 22
the latter having ports 23 and 24 the former
communicating with the main valve cham-
ber above the piston head 21 and the latter
port communicating with the main valve
chamber on the opposite side of said piston
head 21. Within the supplemental valve
cylinder or chamber 22 is a supplemental
valve 25 the latter having a recess 26 adapt-
ed to alternately bring the ports 23 and 24
respectively into communication with an
auxiliary exhaust passage 27 in communica-
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tion with the main exhaust passage 16 lead- 1 19 of the main valve and in this manner the

ing to the atmosphere.

At a point immediately in advance of the
position of the piston head 9 when reaching
its limit of forward stroke 1s a bypass or
passage 28 leading from the main cylinder
5 to the supplemental valve cylinder or
chamber 22. The said supplemental valve
25 18 secured to a tappet rod or stem 29 one
end of which protrudes into the main cyl-
inder 5 in the path of movement of the main

piston head 9 to be actuated thereby upon

1ts return stroke to move the supplemental

valve in one direction. Fixed to the tappet
stem or rod 29 is a piston head 30 the latter
working within the supplemental valve cyl-
incer or chamber beyond the passage or port
23 leading therefrom to the main valve cyl-
inder or chamber.

In operation, the valve mechanism works
as follows:—Pressure is admitted through
the supply passage 15 into the main valve
cylinder or chamber 12 between piston heads
20 and assuming that the main valve 17 1s
in a position to form communication be-
tween passage 14 and the main exhaust
passage 16, the pressure within the main
valve cylinder or chamber passes through
passage 13 to main cylinder 5 behind main
piston head 9 causing it to nmiove to opposite
end of main cylinder this being the forward
stroke of the main piston and when the
same arrives at 1ts limit of stroke 1t un-
covers the communication from main cyl-
inder to the bypass or passage 28 which
allows pressure to flow into supplementary
valve chamber or cylinder 22 under piston
head 30 which forces the latter forward or
in one direction thereby carrying supple-
mentary valve 25 in the same direction and
in this movement the said valve opens port
24 and admits pressure behind the piston
wead 21 1 main valve cylinder or chamber
12 and at the same time the supplemental
valve establishes communication between
port 23 with the atmosphere through the
auxiliary exhaust passage 27 thus relieving
the pressure between piston heads 20 and 21
so that the pressure behind the piston head

91 moves main valve 17 1 one direction to |

establish communication between main ex-
haust passage 16 and passage 13 leading
from the main evlinder and at the same time
opening passage 14 to establish communica-
tion between the main cylinder 5 and the
main valve cylinder or chamber. At this
time passage 13 1s in communication with
the atmosphere to allow the pressure behind
the main piston to escape to the atimosphere.

Upon mevement of the main piston head
9 on 1ts return stroke it primarily contacts
with the tappet stem or rod 29 of the sup-
plemental valve 25 as the said stem 29 1s

of greater length than the main stem or rod |

supplemental valve 25 1s moved to uncover
port 23 allowing pressure to accumulate be-
hind or in rear of piston head 21 and at the
same time putting port 24 in communication
with auxiliary exhaust passage 27 by the
movement of supplemental valve 25 allowing
pressure confined between piston heads 20
anc 21 to escape to atmosphere through said
port 27 1n communication with the main ex-
haust passage and the pressure accumulated
behind piston 9 1s exhausted through passage
14 which 1s 1 communication with themain
exhaust passage thus completing the cycle.

What is claimed 15—

1. The combination with a main cyhinder
and piston, of a valve for controlling the
fluid supply and exhaust of the main cyl-
inder and operated 1n one direction by the
piston, and means alternately operated by
the piston and part of the fluiid exhaust of
the main cylinder for moving the valve 1n
the opposite direction.

2. The combination with a main cylinder
and its piston, of a main valve cylinder hav-
ine communication with the main cylinder,
a supplemental valve cylinder in comnuni-
cation with the main valve cylinder and the
main cylinder, a main valve within the main
valve cylinder and actuated in one direc-
tion by movement of the piston to control
the fluid supply and exhaust of the main
cylinder, pressure controlled means for mov-
ing the main valve in the opposite direction,
and a supplemental valve within the supple-
mental valve cylinder and controlling the
supply of fluid to said pressure controlled
means.

3. The combination with a main cylmder
and 1ts piston, of a plurality of valve cyl-
inders having communication with each
other, the main cylinder and the atmosphere,
valves working in said cylhinders and suc-
cessively operated in one direction by the
piston, and fluid pressure controlled means
operating said valves in the opposite direc-
tion, one of said valves controlling the sup-
ply of fluid to the fluid pressure controlled
means of the other valve.

4. The combination with a main cylinder
and piston, of a main valve for controlling
the fluid supply and exhaust of the main cyl-
imder and operated 1 one direction by the
piston, and a supplemental valve alternately
operated by the piston and part of the flnid
exhaust of the main cylinder for moving the
main valve 1n the opposite direction.

In testimony whereof, we aflix our signa-
tures, 1n presence of two witnesses.

EDWARD A. LACY.
FRED C. WILLIAMS.

Witnesses:
A. K. Curraxn,

War J. Soxe.
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