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UNITED STATES

PATENT OFFICE.

CLARENCE M. HENDERSON, OF BERKELEY, CALIFORNIA.

VALVE FOR IMPACT
1,048,692.

To all whom it may concern:

Be it known that I, CLarexce M. HExDER-
SON, a citizen of the United States, residing
at Berkeley, in the county of Alameda and
State of California, have invented new and

.useful Improvements in Valves for ITmpact

Molding-Machines, of which the following
is a specification.

This invention relates to a pneumatic
valve, here shown and designed for applica-
tion to impact or jarring molding machines.

The object of the invention is to con-
struct a simple, substantial and reliable valve
mechanism which may be used in conjunc-
tion with any pneumatic, reciprocable pis-
ton-driven machine, for the purpose of con-
trolling the inlet and exhaust of the fluid
under pressure to the cylinder and also for
the purpose of controlling-the length of the
stroke of the driven piston.

A further object of the invention is gen-
erally to improve this class of valve mecha-
nism so as to increase the utility, durability
and efficiency of same.

The invention consists of the parts and
the construction and combination of parts
as hereinafter more fully described and
claimed, having reference to the accompany-

ing drawings, In which—

Figure 1 is a vertical section through the
device. Fig. 2 is an enlarged detail vertical
section of the valve. Fig. 3 is a detail sec-
tion of a modification.

It is the object of my invention to provide
a durable and reliable valve mechanism for
quickly or rapidly and economically chang-
ing the direction of travel of a reciprocating
piston within a cylinder.

In the present case I have shown my valve
mechanism as degigned to operate in con-
junction with the piston of a jarring or im-
pact molding machine, in which A indicates
the table plate, B the piston, and C the main
supporting frame containing the cylinder 2
in which.the piston C is mounted for re-
ciprocation.

D indicates in general the valve mecha-
pism controlling the admission and exhaust
of air to the cylinder to operate the piston,
which piston Iifts and dreps the table plate
in such a manner that suitable impact or
jarring motion is produced.

3 indicates the valve casing secured to the
cylinder in any suitable manner. in which is
reciprocally mounted a piston valv { and
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' a pilot valve 5. The pilot valve 5 consists
‘of a stem or rod having a hollow portion 6,
an enlarged portion 7, and two ports 8 and
9. Both ends of the valve 5 extend through
the heads 10 of the valve casing; one end, as
11, contacting with the table plate being
held in contact with the plate by the pressure
of a helical spring 12 surrounding the rod
and acting against a collar 13 secured to the
rod. The opposite or lower hollow end of
the pilot valve 5 is connected by suitable
connections, as a flexible tube 14, with the
main air supply pipe 15.

The piston valve 4 controls and regulates
the air supply and exhaust of the cylinder
2, which takes place through a passage 16
registering with a port 17 m the valve cas-
ing, and is provided for the purpose of regis-
tering or providing communication between
the main supply port 18 of the valve cas-
ing and the port 17 to admit air to the cyl-
inder to lift the piston, or to form communi-
cation between the port 17 and exhaust port
19 in the valve casing to allow the exhaust of
air from the cylinder to drop the piston.
The position of the piston valve 4, which
centrols the intake or exhaust of air to
the cylinder, is controlled by the pilot
valve 5.

The operation will be as follows: Refer-
ring to Fig. 1, the piston valve is shown in
the upper position; the annular groove or
 pocket being in such a position that it will
form communication between the main air
supply pipe connecting with the port 1%
This position allows the air under pressure
to enter through the port 16 and supply air
to the cylinder to lift the piston. The pis-
ton valve is held in this position by air pres-
sure which is admitted through port 3 in
the pilot valve to the lower side of the piston
valve; air pressure being admitted through
the flexible tube and. the hollow portion of
the pilot valve. The moment air from port
16 enters under the main piston B, it is
lifted to a predetermined height, which
height will be controlled, as later described,
bv the position of the ports 8 and 9 in the
pilot valve. The piston having difted the
table plate to a predetermined height. it will
be seen that the pilot valve will follow the
table plate, by reason of its being held 1n
contact with the table plate through the pres-
sure of the helical spring 12.
movement of the pilot valve, produced by
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the movement of the table plate, will bring
the port 9 dnto communication with the up-
per side of the piston valve 4 and will allow
air pressure to enter and force the piston
ralve into its lower position, as shown in
Fig. 2; exhaust of the air pressure contained
in the lower portion of the valve casing tak-
ing place through an annular passage 20 in
the valve casing head produced by the nar-
row portion of the valve stem. The upper
head of the valve casing is air-tight, by rea-
son of the fact that the enlarged portion of
the pilot valve 5 enters the guide portion
of the head and stops leakage in this direc-
tion. Air pressure having entered through
the port 9 and forced the piston valve 4 into
its lower position, as shown in Fig. 2, brings
the annular groove or pocket into such a
position that it will form communication be-
tween the port 17 and the exhaust port 19 in
the casing. allowing the air in the cylinder
to exhaust. This will release the piston and
allow it to drop to its lower position, pro-
ducing the desired jar to the table plate.
At the same time the piston and table plate
drop, the pilot valve is depressed against the
pressure of the helical spring 12, and port 8
n the pilot valve is again brought into com-
munication with the lower side of the piston
valve 4, admitting the air which will again
raise the piston valve {o its uppermost pe-
sition where it connects the supply port with
the port 17, permitting air under pressure
to again enter the cylinder and raise the
piston.

The valve heads 10 in the valve casing arve
shown as provided with resilient eushions or
bumpers for the purpose of reducing any
jar or damage to the piston valve 4, when
this s reciprocated from one position to the
other. This also assists in making the valve
practically noiseless.

In Fig. 3 a slight modification of the lower
portion of the valve structure is shown. The
lower or hollow portion of the pilot valve
is here sbown as communicating with an air
supply chainber 22 conneeted with the main
supply pipe through suitable connections, as
the pipes 23. The supply chamber 22 is
always in communication with the main sup-
ply pipe through the pipes 23 and will sup-
ply air to the hollow portion of the pilot
valve for the purpose of operating the pis-
ton valve 4, as before deseribed: exhaust
from the lower portion of the valve casing
taking place around the narrow portion of
the pilet valve stem, as shown at 21, and
escaping through ports 25. Exhaust in the
upper portion ot the valve casing, when the
ralve is moved from its lower position to its
upper position, also takes place around the
narrow portion of the pilot valve stem, as
shown at 26.

T wish it understood that the pilot valve
stem may be connected - with the table plate

1,048,692

in any suitable manner, and that I do not
wish to limit myself to the specific construc-
tion here shown. It is also obvious that the
valve mechanism here shown may operate in
conjunction with any pneumatie, reciprocal
piston-driven machine. Tt can be seen that
the length of the stroke of the main driven
piston is controlled by the position of the
pilot valve ports 8 and 9, as these practically
follow the reciprocal movement of a driven
piston.

The valve mechanism is neat in appear-
ance. simple in construction, reliable in its
action, and takes no more space, (and prob-
ably less) than similar valve mechanism
heretofore constructed.

The material and finish of the several
parts of the valve mechanism are such as ex-
perience and judgment of the manufacturer
may dictate.

I wish it understood that various changes
in form, proportions and minor details of
construction may hé resorted to within the
scope of the appended claims, and that I do
not wish to limit myself to the specific de-
sign and construction here shown.

Having thus described my invention, what
I claim and desire to secure by Letters Pat-
ent is-—

1. In a pneumatic valve, a valve casing,
a main pipe connecting the casing with a
source of air supply. a valve within said cas-
ing centrolling the inlet and exhaust of air
to actnate a driving piston within a cylinder,
a pilot valve slidable through the central
portion of the air-controlling valve having
upper and lower end portions extending
through and guided by heads in the valve
casing, a pipe connecting the pilot valve with
the main air pipe at a point exterior of the
valve casing, and mieans actuated by the
movement of the driven piston to control
the position of the pilot valve within the
casing.

2. In a pneumatic valve, a valve casing,
a main pipe connecting the casing with a
source of air supply, a valve within said
‘asing controlling the inlet and exhaust of
air to actuate a driving piston within a cyl-
inder, a pilot valve slidable through the cen-
tral portion of the air-controlling valve
having upper and lower end portions ex-
tending through and guided by heads in the

valve casing, a pipe connecting the iut
valve with the main air pipe at a poin: x-

terior of the valve casing, means for i:r.ns-
mitting  positive movement between the
driven piston and the pilot valve so that
these will operate in conjunction. and means
for discharging air under pressurve through
the pilot valve to one side or the other of the
air-controlling valve to control the position
of same. R

3. In a pneumatic valve, a valve casing, a
main pipe connecting the casing with a
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source of air supply, a valve within said cas-

" ing controlling the inlet and exhaust of air
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to actuate a driving piston within a cylin-
der, a pilot valve sliduble through the cen-
tral portion of the air-controlling valve hav-
ing upper and lower end portions extending
through and guided by lieads in the valve
casing, a pipe connecting the pilot valve with
the main air pipe at a point exterior of the
‘alve casing, means for transmitting posi-
tive movement between the driven piston
and the pilot valve so that these will oper-
ate in conjunction, and means for discharg-
ing ir under pressure through the pilet
valve to one side or the other of the air-con-
trolling valve to control the position of sarne.

4. In a pneumatic valve, a valve casing, a
main pipe connecting the casing with a
source of air supply, a valve within caid
casing controlling the inlet and exhaust of
air to actuate a driving piston within s eyl
inder, a pilot valve slidable through ihe con
tral portion of the air-controlling valve hov
ing upper and lower end portions extendin
through and guided by heads in the va
casing, a pipe connecting the pilot valve

the main a1r pipe at a point exterior of the |
valve casing, means actuated by the moe- ,

ment of the driven piston to control the po-

sition of the pilot valve within the casing, |

and means in the pilot valve for controlling

with § ;

&

| the position of the main air-controlling
valve.

5. In a pneumatic valve, a valve casing, a
main pipe connecting the casing with =
source of air supply, a valve within said cas-
ing controlling the inlet and exhaust of air
to actuate a piston within a cylinder, a pilot
valve slidable through the central portion of
the air-controlling valve having a hollow
stem portion extending through and guided
by the lower valve casing head; an air pipe
for connecting the hollow stem with the
Isource of air supply at a point exterior of
the valve casing, said pilot valve having one
or more ports adapted to register with one
side or the other of the main air-controlling
- valve fo admit air under pressure into the
valve casing for the purpose of moviirg the
main air-controlling valve and controllin
position of same, and means for transrait-
1w positive movernent between the driven

e vilob valve so that these will

wton and
operate in conjunction and control the posi-
i of the main air-controlling valve.

I In testimony wheveof T have hereunto sst
hand in the presence of two subscribing

it

| withesses. )
9 CLARENCE M. HENDERSON;
| Witnesses:

| Warrer Raxners,

Genevieve S. Dowerax.
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