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UNITED STATES PATENT OFFICE. 
EDGAR CLARENCE WILEY, OF LYNCHBURG, WIRGINIA, ASSIGNOR OF ONE-HALE TO 

LYNCHBURG FOUNDRY COMPANY, OF LYNCHIBURG, WIRGINIA. 

ACINE FOR JARRG SAND MOLTDS, 

1,039,622. Specification of Letters Patent. Patented Sept. 24, 1912. 
Application filed June 24, 1910. Serial No. 588,735. 

To all phona i and Aoracera 
Be it known that I, EDGAR C. WELEY, a 

citizen of the United States, residing at 
Lynchburg, in the eQuinty of Campbellaad 
State of Virginia, have invented a new and 
useful Machine for Jarring Sand Molds, of 
which the following is a specification. 
The inventiona relates to machines for 

jarring sand molds. Y 
The object of the present invention is to 

improve the construction of that class of 
sand jarring machines in which the sand is packed around the patteria by jarring the 
support upon which the flask rests, and to 
provide a simple and efficient jarring ma 
chine, capable of rapidly and thoroughly 
packing the sand, and equipped with means 
for maintaining a constant pressure on a 
portion of the area of the piston for par 
tially counterbalancing the load and thereby 
varying the effective weight of the flasks, 
so that the jarring effect may be varied with 
out making it necessary to change the stroke 
of the engine, and at the same time be ac 
complished by a much smaller cylinder and 
a less exhaust or consumption of compressed 
air than heretofore. 
With these and other objects in view, the 

invention consists in the construction and 
novel arrangement of parts hereinafter fully 
described, illustrated in the accompanying 
drawings, and pointed out in the claims 
hereto appended; it being understood that 
various changes in the form, proportion, 
size and minor details of construction, with 
in the scope of the claims, may be resorted 
to without departing from the spirit or 
sacrificing any of the advantages of the in 
vention. 

In the drawings:-Figure 1 is a side ele 
vation of a jarring machine, constructed in 
accordance with this invention and arranged 
within a pipe pit, one of the walls thereof 
being in section. Fig. 2 is an enlarged verti 
cal sectional view of the jarring machine. 
Fig. 3 is a horizontal sectional view of the 
same. Fig. 4 is an enlarged horizontal sec 
tional view on the line 4-4 of Fig. 2. Fig. 
5 is a similar view on the line 5-5 of Fig. 2. 
Fig. 6 is an enlarged sectional view of the 
upper portion of the valve casing, illustrat 
ing the manner of mounting the adjusting 

i 

Eike numerals of reference designate cor 

from the upper portion of 

and thickness to 
strength, and to adapt the machine to the 
size and weight of the flasks to be jarred. 

responding parts in all the figures of the 
drawings. 

In the embodiment of the invention illus 
trated in the accompanying drawings, 1 
designates a vertical cylinder, provided at 
its lower end with an outwardly extending 
horizontally disposed attaching flange 2, se 
eured by screws 3, or other suitable fasten 
ing means to a base or bed plate 4. The 
vertical cylinder is also provided at its upper 
end with an outwardly extending horizon 
tally disposed annular flange 5 to which a 
guide ring 6 is secured by bolts 7, or other 
suitable fastening means. The guidering 6, 
which is provided with an interior diameter 
less than the interior diameter of the upper 
end of the cylinder, forms a guide for the 
upper portion of a vertically movable piston 
8, which is also guided exteriorly at its lower 
end in a lower guiding portion 1 of the 
cylinder. The guide ring projects inwardly 
from the upper edge of the cylinder, and 
the upper portion 9 of the piston is of 
slightly less diameter than the intermediate 
and lower portions, and the guiding ring is 
constructed in halves or sections to enable 
the parts to be assembled. In order to hold 
the piston against rotary movement, it is 
interlocked with the cylinder by means of 
a vertical rib 9, formed integral with the 
piston and operating in a vertical groove 
9 of the ring 6. The lower portion of the 
piston is provided with exterior packing 
rings 10, which form practically an air tight 
fit between the lower end of the piston and 
the lower portion of the cylinder. The in 
termediate portion of the piston is spaced 

cylinder, and 
the shoulder 11 formed by a reduction of 
the upper portion of the cylinder is ar 
ranged to engage the lower edge or face of 
the guidering, whereby the upward move 
ment of the piston is limited. The base or 

: bed plate is preferably reinforced by ribs 
12, located at the upper face of the base, 
as clearly illustrated in Fig. 3 of the draw 
ings, but the parts may be made of any size 

secure the necessary 

The piston is cylindrical and is equipped 
at the top with a table 13, secured by an annular series of vertical boits 4 to the 

; exterior annular flange 15, extending hori 
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zontall from the u per end of the piston. 
The table is adapted to support a multiple 
flask 16 and in practice a E. box 17 is 
preferably iPS between the flask and 
the table. The blacking box 17 is not 
claimed herein, as it forms the subject-mat 
ter of a companion application, executed of 
even date herewith. 
The upper end of the piston is closed and 

rendered practically air tight by a circular 
head 18, secured by an annular series of 
bolts 19 to an interiorly arranged annular 

S 

flange 20, formed integral with the piston 
and extending horizontally from the inner 
face thereof adjacent to the upper end of 
the same. The upper face of the inner hori 
zontal flange 20 is spaced from the upper 
end edge or face of the piston, and the 
lower face of the table 13 is also recessed at 
21 to provide a space for the head 18 and 
the bolts 19. 

25 

The interior of the hollow cylindrical 
piston constitutes a pressure-receiving bal 
ancing or counter-balancing chamber 22, 
and the lower portion 23 of the piston is 
bored or machined to provide a cylindrical 
portion to receive a combined sealing and 

30 

guiding member 24, preferably consisting 
of a or plate 25 and an wardly ex 
tending annular flange or wall, provided 
with outer packing rings 26 to form practi 
cally an air tight fit between the inner face 
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of the lower end of the E. and the com 
bined guiding and sealing member. The 
late or disk 25 is preferably secured by 
olts 27 to the bed plate, but the annular 

sealing and guiding portion may be fixed to 
the base or bed plate in any other desired 
manner. 
Compressed air is admitted to the balanc 

ing chamber 22 by means of a pipe 28, hav 
ing a vertical branch 29 i through 
a central opening 30 of the bed or base plate 
and threaded at its upper end 31, which is 
screwed into a threaded opening 32 in the 
center of the plate or disk 25 of the guiding 
and sealing member. The compressed air 
pipe 28, which extends to a suitable source of 
supply, is equipped with a pressure reducing 
valve33, adapted to maintain a constant pre 
determined pressure within the balancing 
chamber. Pressure gages 34 and 35 are also 

55 

80 
balances the weight of 

65 

preferably connected with the compressed air 
pipe 29 in advance and in rear of the pres 
sure reducing valve for indicating the pres 
sure in the pipe 28 and also the initial pres 
sure, and a controlling valve 28 is arranged 
between the pressure reducing valve and the 
initial pressure gage. The pressure within 
the balancing chamber Early counter 

the piston and the 
load carried by the same, and is adapted to 
enable a smaller area of the piston to be 
Eers on by the actuating fluid to vibrate 
the piston in the manner hereinafter fully 

1,089,622, 

described, and a smaller volume of the ac 
tuating fluid is required and a less waste or 
loss from exhaust thereby results. The pres 
Sure within the piston is always less than the 
Weight of the same and the load, but it may 
be varied to adapt the machine for jarring 
flasks of different sizes and weights. 
The lower end of the piston is equipped 

with an annular flange or portion 36, pref 
erably formed integral with the piston and 
operating in the annular space 37 between 
the combined guiding and sealing member 
and the cylinder, and being of a thickness 
less than the width of the said annular 
space, as clearly shown in Fig. 2 of the 

70 

75 

80 
drawings. The flange 36 constitutes an an 
nular abutting portion striking the base or 
bed plate at the end of the downward move 
ment or stroke of the piston. The base or 
bed plate is provided with a curved passage 
38, and is preferably enlarged at the bottom 
adjacent to the passage to provide the neces 
sary thickness of the metal at this point. 
The inner end of the passage 38 communi 
cates with the annular space 37, and the 
outer end of the passage extends to a point 
exterior of the cylinder and is in communi 
cation with the lower end of a cylindrical 
valve casing 39, having an interior diameter 
corresponding to the diameter of the curved 
passage 38. The valve casing, which is pro 
vided at its lower end with a horizontal 
annular attaching flange 40, is secured to the 
base or bed plate by screws 41, or other suit able fastening means piercing the flange 
and engaging threaded apertures in the base 
or bed plate. The valve casing is provided 
at its lower portion with an air inlet 
opening. 
A feed pipe 42, which is connected with a 

compre air supply, communicates with 
the valve casing, but any other fluid pres 
sure may be employed for actuating the pis 
ton. The fluid pressure entering the cylin 
der moves the piston upwardly, and this 
upward movement continues until a piston 
controlling valve 43 exhausts the fluid pres 
sure and causes the piston to drop to the 
bottom of the cylinder, whereby the flask 
and the sand contained therein are jarred in 
the usual manner, and the sand caused to 
pack around the pattern. The piston con 
trolling valve 43, which is cylindrical, is 
rigidly connected at its upper end to a valve 
stem 44, extending through a stuffing box 45, 
mounted in a central opening of a valve 
casing head 46. The cylindrical valve 43 is 
open at its lower end, and is provided in 
its upper end with openings 47 to admit 
pressure to the upper side of the valve, 
whereby the latter is balanced. The oppo 
site walls of the valve 43 are provided with 
upper and lower rectangular ports or open 
ings 48 and 49, which are adapted to register 
with opposite exhaust and inlet ports or 
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openings 50 and 51 of the valve casing. The 
opposite exhaust and inlet ports communi 
cate with approximately semi-cylindrical 
chambers 52 and 53, provided each with 

is three interiorly threaded openings for the 
reception of an exhaust pipe 54 and the feed 
pipe 42. The feed pipe is connected with 
one of the openings of the lower semi-cylin 
drical EE 53, and the exhaust pipe is 
connected with one of the openings of the 
upper semi-cylindrical chamber 52, and the 
other openings of the two semi-cylindrical 
chambers are closed by suitable plugs 55, as 
clearly illustrated in Fig. 5 of the drawings. 

15. The threaded openings of the semi-cylindri 
cal chambers enable the feed and exhaust pipes to be conveniently arranged to suit the 
requirements of the place where the machine 
is installed. When the jarring machine is 

20 located in a pipe pit, as i. in Fig. 1 
of the drawings, the feed or supply pipe 42 
and the compressed air pipe 28 extend to the 
top of the pit, and the feed pipe 42 is 
equipped with a suitable throttle valve 56 

25 for controlling the quantity of fluid pressure 
to adapt the machine to the weight of the 
flasks operated on. The opposite exhaust 
R e FE for the purpose of ex austing the fluid pressure at two sides of 

30: the valve and thereby relieving the latter of 
side pressure, and the inlet or feed ports or openings admit the compressed air at oppo 
site sides of the valve and also eliminate 
side pressure. 
The cylindrical valve is capable of rotary 

adjustment to cause its ports or openings to 
register to a greater or less extent with the 
ports or openings of the valve casing to vary 
the size of the inlet and exhaust area ac 

40' cording to the weight of a pipe flask, or 
other mold, which it is desired to ram by the 
jarring process. The stem of the valve car 
ries a horizontal arm 57, provided at its 
inner end with an opening 58 through which 

45 the valve stem passes, and the said arm 57 
is rigidly secured to the valve stem by a pin 
59, or other suitable means. The outer end 
of the horizontal arm 57 is provided with 
an opening 60, and is slidable on a vertical 50 guiding rod or member 61, extending 
through the opening 60 and connected at its 
lower end to an adjusting ring 62. The ad 
justing ring 62, which is arranged horizon 
tally, surrounds the upper portion of the pe 

55 riphery of the head of the valve casing, 
and is p by a horizontal flange 63, 
extending from the lower portion of the pe 
riphery of the valve casing head 46. The 
said ring 62 is provided with an integral 

60 handle 64, which is pierced by the lower end 
of the guiding rod or member 61. The lower 
end F' guiding rod or member 61 is 
threaded to receive a nut 65, engaging the 
lower face of the handle 64 and co-acting 

6 with the collar 66, arranged at the upper 
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face of the handle and suitably fixed to the 
guiding rod or member 61. The adjusting 
ring is adapted to be rotated on the bearing 
formed by the valve casing head 46, and it 
is secured in its adjustment by a clamping 
screw 67, mounted in a threaded opening of 
a boss or enlargement 68 and adapted to en 
gage the periphery of the valve casing head. 
After the ring has been adjusted to set the 
valve in proper position with relation to the ports of the valve casing, it is rigidly 
clamped in its adjustment by the screw 67. 
The upper portion 69 of the valve stem 

is threaded and extends through an open 
ing 70 of an operating arm 71, fixed at its 
inner end to the lower face of the upper ex 
terior horizontal flange 15 of the piston 8 
by one of the bolts 14 of the table 13, and extending downwardly and outwardly from 
the said flange 15, as clearly illustrated in 
Fig. 2 of the drawings. The operating arm 
is located between upper and lower nuts 72 
and 73, equipped with hand wheels and 
forming adjustable stops. These nuts are 
adapted to either rigidly connect the operat 
ing arm with the valve stem, or to permit a 
limited movement of the operating arm inde 
pendently of the valve stem and by adjusting 
the nuts 72 and 73, the length of the stroke 
of the piston and the distance the piston 
drops may be controlled. 
The machine is operated by a continuous 

inflow of fluid pressure, which is controlled 
by the throttle valve, the extent of the open 
ing of the throttle valve being proportional 
to the load on the machine and the desired 
speed or force of the operation. The accu 
mulated pressure of this influx of air or 
other fluid under the lower end of the pis 
ton forces the latter upwardly until the pis 
ton controlling valve uncovers the exhaust 
ports and releases the pressure in the cylin 
der with such suddenness that the piston 
drops, jarring the sand and closing the ex 
haust ports. The air inlet ports are covered 
or closed by the cylindrical piston control 
ling valve prior to the opening of the ex 
haust ports, the elasticity of the air operat 
ing to complete the stroke of the piston and 
the closing of the inlet ports prior to the ex 
haust, preventing unnecessary waste of the 
compressed air and reducing the escape or 
loss of the same through the operation of 
the machine to a minimum. By maintain 
ing a constant fluid pressure within the bal 
ancing chamber of the piston, the force re 
Quired to lift the piston is greatly lessened 
and a much smaller volume of compressed 
fluid is required to raise the piston than 
when the actuating fluid operates upon the 
entire area of the lower end of the piston 
and constitutes the sole means for lifting 
the piston and its load. 
The jarring machine is susceptible of 

three adjustments: First, the adjustment 
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through the throttle valve; second, the ad 
justment of the piston controlling valve and 
the consequent variation of the area of the 
inlet and exhaust ports or openings, which 
control the suddenness of the discharge of 
the exhaust and the drop of the piston, and 
third, the adjustment of the length of the 
stroke of the machine to vary the distance 
or the extent of the drop of the piston. 
These adjustments enable the machine to be 
arranged to suit the size, weight and char 
acter of the flasks to be rammed, and a 
rapid, thorough and uniform packing of the 
sand around the pattern is thereby secured. 

Having thus fully described my inven 
tion, what I claim as new and desire to se 
cure by Letters Patent, is:- 

1. In a jarring machine, the combination 
of a vertical cylinder, a piston, means for 
maintaining a constant pressure on the pis 
ton to partially balance the same, means for 
introducing a separate pressure into the cyl 
inder, said separate pressure coöperating 
with the constant pressure to produce a com 
bined pressure sufficient to lift the piston, 
and means for exhausting the said separate 
pressure to cause the piston to drop. 

2. In a jarring machine, the combination 
of a vertical cylinder, a piston having an 
interior pressure chamber open at the bot 
tom, means for maintaining a constant fluid 
pressure within the same to partially bal 
ance the piston, means for introducing a 
separate fluid pressure into the cylinder to 
lift the piston, and means for exhausting the 
latter fluid pressure to cause the piston to 
drop. 

3. In a jarring machine, the combination of a cylinder, a hollow piston open at the 
40 
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50 
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lower end to form a pressure chamber, a com 
bined guiding and sealing device fitting in 
the lower end of the piston, means for main 
taining a constant pressure within the piston 
to partially balance the same, means E. in 
troducing a separate pressure into the cylin 
der, said separate pressure coöperating with 
the constant pressure to produce a combined 
pressure sufficient to lift the piston, and 
means for exhausting the said separate pres 
sure to cause the piston to drop. 

4. In a jarring machine, the combination 
of a cylinder, a hollow piston operating 
within the cylinder and open at its lower 
end to form an interior pressure chamber, 
a combined guiding and sealing device of 
annular form fitting within the lower end of 
the piston and arranged in spaced relation 
with the cylinder, means for maintaining a 
constant pressure within the piston to par 
tially balance the same, means for intro 
ducing pressure into the space between the 
combined guiding and sealing device and the 
cylinder to lift the latter, and means for 
exhausting the latter pressure to cause the 
piston to drop. r 

ton to 
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5. In a jarring machine, the combination of a vertical cylinder, a hollow piston oper 
ating within the cylinder and open at its 
lower end to form a pressure chamber, a 
combined guiding and sealing device con 
sisting of a plate, and a vertical annular 
wall fitting within the lower end of the pis 
ton and arranged in spaced relation with 
the cylinder, means for maintaining a con 
stant pressure within the piston to partially 
counterbalance the same, and means for in 
troducing pressure into the space between 
the cylinder and the combined guiding and 
sealing device to lift the piston and for ex 
hausting the latter pressure to cause the pis 

OO. 

6. In Frring machine, the combination 
of a vertical cylinder, a hollow piston oper 
ating in the cylinder and open at its lower 
end to form a pressure chamber and also 
provided at its lower end with an annular 
abutting, flange spaced from the cylinder, a 
combined guiding and sealing device of an 
nular form fitting within the lower end of 
the hollow piston and spaced from the flange 
of the same, means for maintaining a con 
stant pressure within the hollow piston to 
partially balance the latter, and means for introducing a separate pressure into the cyl 
inder between the lower end of the same and 
the combined guiding and sealing device to 
raise the piston and for exhausting the lat 
ter pressure to cause the piston to drop. 

7. In a jarring machine, the combination 
of a vertical cylinder having a lower guid 
ing portion, a hollow piston guided at its 
lower end in the lower guiding portion of 
the cylinder and also provided at its lower 
portion with an inner cylindrical face and 
provided below the same with a dependin 
abutting flange, an annular guiding an 
sealing device fitting within the lower end 
of the piston and co-acting with the cylin 
drical face thereof, means for maintaining 
a constant pressure within the piston to par 
tially balance the same, and means for intro 
ducing a separate pressure into the cylinder 
to raise the piston and for exhausting the 
latter pressure to cause the piston to drop. 

8. A jarring machine including a single 
vertical cylinder having a lower guiding 
portion, a hollow piston open at its lower 
end and guided thereat in the lower guid 
ES portion of the cylinder and having a 
reduced upper portion, a guide ring secured 
to the upper end of the said cylinder and 
guiding RE reduced upper portion of the 
piston, a combined guiding and sealing de 
vice fitting within the open lower end of 
the piston, and means for admitting fluid 
pressure to the cylinder and for exhaust 
ing the pressure at intervals. 9. A jarring machine including a single 
vertical cylinder having a lower guiding 
portion, a hollow piston open at its lower 
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end and guided thereat in the lower guid 
ing portion of the cylinder and having a 
reduced upper portion forming a shoulder, 
a guiding ring mounted upon the upper 
end of the said cylinder and guiding the re 
duced upper end of the piston and arranged 
in the path of the said shoulder to form 
a stop for limiting the upward movement 
of the piston, a combined guiding and seal 
ing device fitting within the open lower end 
of the piston, and means for introducing 
fluid pressure into the cylinder and for ex 
hausting the same at intervals. 

10. A jarring machine including a single 
vertical cylinder having a lower guiding 
portion, a hollow piston open at the lower 
end and guided thereat in the lower portion 
of the cylinder and having a reduced upper 
portion forming a shoulder, the intermedi 
ate portion of the piston being spaced from 
the upper portion of the cylinder, a guide 
ring secured to the upper end of the said 
cylinder and extending inward therefrom 
to form a guide for the lower portion of 
the piston and arranged in the path of the 
shoulder thereof, a combined guiding and 
sealing device fitting in the open lower end 
of the piston, and means for introducing 
fluid pressure into the cylinder, and for ex 
hausting the presure at intervals. 

11. A jarring machine including a verti 
cal cylinder, a hollow piston open at its 
lower end to form a pressure chamber and 
guided at its lower portion in the cylinder 
and provided at its upper portion with in 
terior and exterior flanges, a head secured 
to the interior flange and closing the upper 
end of the piston, a table carried by the 
piston and secured to the exterior flange 
thereof, means for maintaining a constant 
pressure within the piston to partially bal 
ance the same, and means for introducin 
a separate pressure into the cylinder to lift 
the piston and for exhausting the latter 
pressure at intervals. 

12. A jarring machine including a base 
or bed plate, a vertical cylinder mounted 
thereon, a hollow piston operating within 
the cylinder and open at its lower end to 
form a pressure chamber and closed at its 
upper end, said piston being guided at its 
lower portion within the cylinder, a guide 

ring secured to the cylinder at the top there 
of and guiding the upper portion of the 
piston, a combined guiding and sealing de 
vice consisting of a plate secured to the bed 
plate, and an annular flange or wall ex 
tending into the lower end of the piston, 
a packing arranged at the inner and outer 
faces of the lower end of the piston, means 
for maintaining a constant pressure within 
the piston to partially balance the same, and 
means for introducing a separate pressure 
into the cylinder to lift the piston and for 
exhausting the latter pressure at intervals to 
cause the piston to drop. 

13. In a jarring machine, the combina 
tion of a vertical cylinder, a hollow piston 
operating within the cylinder and open at 
the lower end, a valve casing communicat 
ing with the cylinder and provided with 
exhaust and inlet ports, a valve operating 
within the valve casing and having exhaust 
and inlet ports and connected with and 
operated by the piston, feed, and exhaust 
pipes connected with the valve casing, a 
fluid pressure pipe communicating with the 
interior of the hollow piston for maintain 
ing a constant pressure within the same to 
partially balance the piston, a pressure re 
ducing valve connected with the said fluid 
pressure pipe, and pressure gages also con 
nected with the latter and arranged in ad 
vance and in rear of the pressure reducing 
valve. o 

14. In a jarring machine, the combina 
tion of a vertical cylinder, a hollow piston 
carrying a supporting table at the top and 
working in the cylinder, means for admit 
ting fluid pressure within the piston at the 
bottom to partially counter-balance the 
same, separate means for admitting fluid to 
the cylinder exteriorly of the piston and at 
the lower end thereof so as to lift the latter, 
and means for exhausting the fluid at the 
Sior of the piston to cause the piston to 

OO. 

testimony that I claim the foregoing 
as my own, I have hereto affixed my sig 
nature in the presence of two witnesses. 

EDGAR CLARENCE WILEY. 
Witnesses: 

JAs. T. CARTER, 
J. B. JENNINGs. 
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