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UNITED STATES PATENT OFFICE. 

DOALD J. CAMPBELL, OFMUSKEGON HEIGBTs, WIICEIGAN. 

PNEUMATIC SAND-RAINING REACHINE. 
Application filed November 10, 1919. Serial No. 336,832. 

To all whom it may concern: 
Be it known that I, IDONALD. J. CAMPBELL, 

a citizen of the United States of America, 
residing at Muskegon Heights, in the county 
of Muskegon and State of Michigan, have 
invented certain new and useful Improve 
ments in Pneumatic Sand-Ramning Ma 
chines; and I do hereby declare the follow 
ing to be a full, clear, and exact descrip 
tion of the invention, such as will enable 
others skilled in the art to which it ap 
pertains to make and use the same. 
This invention relates to machines adapted 

to be operated so as to take small quantities 
of sand and pneumatically eject the same 
into a flask around a mould. Usually the 
ramming of sand in flasks in the opera 
tion of molding has been done manually. 
In my invention it is contemplated that the 
moulding sand shall be thrown into the 
flask with force sufficient to pack or ram 
the sand to the necessary degree and that 
the force of throwing the sand be supplied 
by compressed air which is applied periodi 
cally but at very close intervals so that 
successive small quantities of sand are 
rapidly thrown into the flask or practically 
forced thereinto by the force of compressed 
air. A further object of the invention is to 
provide a machine of this character which 
has a large range of movement whereby 

3. 
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the same may be directed to different parts 
of the flask or may be used with flasks dif 
ferently positioned or of different sizes. 
Various other objects and purposes of the 
invention consists in a novel construction 
and arrangement of parts for bringing the 
sand into proper position with respect to 
the compressed air nozzle so that the same 
shall be in position to receive the force of 
the air for parposes of ejecting the same; in 
means for controlling the passage of sand 
to the machine, and in many other novel 
features of construction and arrangement of 
parts for the practical and effective attain 
ment of the ends for which the machine 
is designed, all of which will appear fully 
and in detail in the following description 
taken in connection with the accompanying 
drawings, in which: - 

Fig. 1 is a side elevation of the complete 
machine. . . . Y. 

Fig. 2 is a side elevation enlarged, over 
that shown in Fig. 1 of the sand receiving 
and ejecting mechanism. 

Fig. 3 is an enlarged fragmentary vertical 
section through a detail of mechanism hav 
ing to do with the periodic operation of the 
a. ESSO. 

Fig. 4 is a central vertical section taken 
through the construction shown in Fig. 2. 

Fig. 5 is an enlarged section of the lower 
part of the sand receiving casing and the 
conveyor and the pneumatic air means 
located therein. 

Fig. 6 is a section taken substantially on 
the line 6-6 of Fig. 2. 

Fig. 7 is an elevation of the screw con 
veyor forming a part of the machine. 

Fig. 8 is a plan view thereof. 
Figs. 9 and 10 are fragmentary sections 

and elevation taken substantially on the 
lines 9-9 and 10-10 of Fig. 8. 

Fig.11 is a fragmentary side elevation of 

trating one of the vanes used at the upper 
end of the screw for insuring that the sand. 
is delivered to the screw; 

Fig. 12 is a plan of the carriage and sup 
Fig. 13 is a view similar to Fig. 4 illus 

trating a modification in construction. 
Fig. 14 is a side, elevation thereof, the 

covering member being removed. 
Fig. 15 is a fragmentary vertical section 

somewhat enlarged illustrating the mech 
anism used for operating the air valve; and 

Figs. 16 and 17 are horizontal sections 
taken respectively on the lines 16-16 and 
17-17 of Fig. 15. 

Like reference characters refer to like 
parts in the different parts of the drawings, 

In the construction a support, including 
vertical posts 1 attached at their lower ends 
to a suitable base 2 and with diagonal braces 
3 connected to the posts 1 by suitable ties 
4 and 5, is provided, the lower ends of the 
braces 3 being connected to a sand receiving 
receptacle 6 and at their upper ends to a 
hopper 7 to which the sand is delivered. An 
endless conveyor 8 is mounted to run around 
a wheel 9 mounted on a suitable horizontal 
shaft at the upper end of the support and a 
similar wheel within the sand receptacle 6, 
this conveyor being equipped with a plu 
rality of sand cups 10 so that when the con 
veyor is operated the sand is carried frolin 
the receptacle 6 to the hopper 7. Said hop 
per 7 has an outlet at 11 for the sand to 
pass from the hopper to a second hopper 12. 
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A return conduit 13 is disposed between the 
hopper 7 and the sand receptacle 6. An arm 
14 is mounted on the hopper 7 and is 
adapted to be moved by manual operation of 
a downwardly extending rod 15, it being 
designed that operation of this arm 14 is 
to control the delivery of the sand either 
to the second hopper 12 or to the return con 
duit 13. The specific means for effecting 
this control is not novel, forms no part of 
the invention, and is not specifically shown 
and described. w 
The second hopper 12 is secured at the 

upper end of a post 16 which is mounted in 
front of the posts 1 on upper and lower 
brackets 17, being mounted so as to turn 
about a vertical axis. A bracket compris 
ing two upper horizontal arms 18 and 
diagonal downwardly extending braces 19 
is mounted on the post 16 and may be 
raised or lowered by turning a screw 20 
connected with the part 19 and operated by 
a handle 21 as shown in Fig. 1. The arms 
18 of the bracket are supports for a carriage, 
hereafter described, on which the pneumatic 
sand ramming machine is mounted and to 
which sand is delivered from a receptacle 
22 into which the sand passes from the sec 
ond hopper 12 through an outlet pipe 23 as 
shown. 
The carriage 24 is mounted on rollers 25 

so as to move back and forth over the arms 
18. A ring 27 is pivotally mounted on a 
horizontal axis between the arms 18 and a 
platform 27 is pivotally mounted within 
the ring 27, the axes of the pivots 28 and 28 
of the ring and platform being at right 
angles to each other so that the platform and 
attached mechanism thereon have a uni 
versal movement with respect to the sup 
porting arms 18. One of the carriage roll 
ers is provided with a pinion 25 which en 
gages with a rack 26. The shaft 30 of the 
roller on which pinion 25 is mounted is ex 
tended slightly and on it a wheel 31 is fixed, 
around which an endless chain 32 passes, the 
same extending downwardly so as to be 
within reach of the operator whereby by 
pulling on this chain the carriage may be 
moved to different positions with respect to 
the supporting arms 18. The platform 27 
carries a motor 29 on its upper side. 

Sleeves 33 cover rods 34 which are at 
tached at their upper ends to and depend 
from the platform, being connected at their 
lower ends to a cover plate 35 which forms 
a part of the sand receiving casing, having 
an opening 35 in one side thereof, as shown 
in Fig. 6, for the passage of sand from the 
receptacle 22 through said cover. A bracket 
36 having two branches 36 is connected to 
and lies above the cover, being spaced at its 
intermediate portion a distance from the 
cover as shown. Suitable bearings one di 
rectly above the other are made in the brack 

et and in the cover plate 35 through which 
a hollow spindle 37 passes being provided at 
its lower end with conveying screw or helix 
38. This lower portion of the spindle 37 
with the attached conveyor screw 38 is 
housed within a housing 39 having an inner 
diameter but slightly larger than the dia 
meter of the screw and having its upper end 
outwardly flared as shown in 39 and at 
tached permanently to the cover. The hous 
ing member 39 is of cylindrical form and 
has a closing cap 40 connected thereto at its 
lower end which is of substantially semi 
spherical form and provided with an outlet 
neck 41 in its lower portion to which a flex 
ible tube 42 is connected, to serve as an out 
let member to the sand casing. At the up 
per end of the screw 38 the spindle 37 is 
equipped with a number of outwardly ex 
tending vanes 43 which are shaped to pass 
closely underneath the cover 35 and cut and 
scrape off sand which may be attempting 
to pass through the opening at 35 but 
which, on account of the necessary dampness 
of moulding sand, does not always move 
freely and is liable to pack together and re 
sist movement. These vanes 43 serve to car 
ry the sand downwardly and inwardly to the 
casing 39 to below the screw and the lower 
end of the spindle 37. 
To drive the spindle, a friction wheel 44 

is attached thereto between the cover 35 and 
the bracket 36. Against this friction, wheel 
a drive pulley 45, splined on a shaft 46, is 
adapted to bear and drive the same. The 
shaft 46 has a pulley 46 at its outer end 
around which a belt 46 driven by the motor 
29, passes. The friction pulley 45 may be 
moved away from the friction wheel, a ram 
47 being attached thereto at one end and at 
its opposite end connected to a shaft 48 
from which a handle 49 depends, the same 
being movable so as to either hold the pulley 
45 in frictional contact with the wheel 44 or 
to carry said pulley out of contact there 
with. 
In the lower end of the spindle 37 a nozzle 

member 50 is secured having a passage 
therethrough and formed at its upper end 
with a valve seat. A tube 51 extends length 
wise of the spindle 37 being closed at its 
lower end by a cap 52. A conical valve 53 
depends from a stem 54 which passes 
through the lower side of the cap 52 being 
provided with a head, as shown in Fig. 5, 
to prevent disengagement. A number of 

is 

80 

85 

90 

95 

00 

05 

110 

5 

20 

openings 55 are made in the tube 51 imme 
diately above the cap 52. Compressed air 
is supplied to the tube 51 through a pipe 
56 which, through a suitable union 57, joins 
with the upper end of the tube 51 above. 
the spindle 37. In the position of the air 

25 

tube and of the valve shown in Figs. 4 and 
5 compressed air escapes through the open 
ings 55 and thence past the valve 53 through 130 
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the nozzle 50, and any sand which may be 
below this nozzle is forced through the neck 
41 and the flexible conduit 42. 
The union 57 has oppositely projecting 

pins 58 with which the forked end of a le. 
ver 59 engages, said lever being mounted 
on an eccentric 60 at its opposite end. The 
eccentric has a shaft 61 passing there 
through, off center, as shown in Fig. 3, and 
mounted in suitable vertical parts 36 on 
the divided ends 36 of the bracket 36. The 
lever 59 is slotted between its ends as shown 
at 62. Through this slot a pin 63 carried 
by a block 64, passes, the block being at 
tached at the upper end of a rod 65 which 
extends downwardly through a suitable 
housing made in the bracket part 36, and 
has a forked member 66 at its lower end 
on which a roller 67 is mounted. A heavy 
coiled spring 68 under compression, is lo 
cated in the housing between the upper side 
thereof and the fork 66, the tendency of 
which is to move the tube 51 in a down 
ward direction and bring the valve 53 into 
engagement with the seat made in the up 
per end of the nozzle 50 and thus shut of 
the passage of air through the nozzle mem 
ber. The roller 67 bears against the upper A plurality 
of cams 69 are attached to the upper side 
of the friction wheel 44 so as to come under 
the roller, elevating the same and attached 
parts. I have shown three of these cams in 
Fig. 6 though the number may be varied 
as desired. Whenever a cam runs under the 
roller the air tube 51 and attached valve 
53 are elevated and the compressed air is 
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permitted to escape through the nozzle. 50. 
It is evident that in the operation of the 
machine there is a periodic change of posi 
tion of the air tube 51 and that the air 
passes through the nozzle 50 in successive 
jets which follow each other closely. 

It will be noted that the valve 53 is not 
lifted off from the valve seat until the head 
of the stem 54 is directly engaged by the 
cap 52 to lift it. Normally the tendency is 
for the valve to seat firmly against its valve 
seat due to the pressure of air against the 
upper side of the valve. The air cannot 
pass through the nozzle 50 until the valve 
is lifted from the seat and the time of pas 
sage of the air is governed by the distance 
that the valve is lifted. Accordingly, I have 
provided a means to control this by chang 
ing the position of the eccentric 60. Shaft 
61 extends beyond the cover 35 and may 
be operated in any suitable manner by turn 
ing a vertically positioned rod or shaft 71 
so as to turn the eccentric 60 to different positions and thereby give a greater or less 
range of movement to the end of the lever 
59, which is connected to the air tube 51. 
An indicating pointer 72 may be connected 
to the shaft 71 passing over an indicating 

3. 

plate 73 to inform the operator as to the 
amount of change he may make. 
When the machine is in operation the 

sand is carried to the lower part of the cas 
ing being directed by the curved form of 
the end member 40 of the casing to imme 
diately below the nozzle member. The pitch 
of the screw 38 is such that the sand will 
not pack but is carried downwardly and 
delivered in loose form to directly below the 
nozzle. The sand thus delivered is acted 
upon by the jets of compressed air which 
pass from the nozzle directly against it, lm 
pelling the same through the neck 41 and 
the flexible conduit 42. There can be no 
large accumulation of sand below the nozzle 
as the jets of air come with great frequency 
and which may be controlled by the num 
ber of cams 69 which pass under the roller 
67. The sand as it passes from the nozzle 
member 42 may be directed to any portion 
of a flask 74 located on a suitable support 
#5 under the lower end of the conduit 42. 
On this conduit a handle 76 is placed, pref 
erably, so that the same may be bent to 
different positions to direct the sand to any 
portion of the flask. r 
In Figs. 13 to 17 inclusive a construction 

is shown accomplishing the same ends but 
with a simplified mechanism and for that 
reason preferred. The carriage which trav 
erses the arms 18 may be modified so as 
to support a horizontal rod 77 lying par 
allel to the length of the arms and on which 
a yoke having depending spaced apart sides 
78 is pivotally mounted. The pneumatic 
sand ramming mechanism is mounted be 
tween and at the lower ends of the arms 
78, a rod 9 passing through just under 
neath the upper side 35 of the casing 39 
of the machine, the mechanism being prac 
tically balanced on this rod. It is apparent 
that the universal movement of the mecha 
nism is attained by this construction as well 
as by that previously described and in a 
simpler manner. 
The casing 39 is shorter than casing 39 

and has an inlet, at its upper end and to 
one side for the passage of sand thereinto 
from the hopper 22. The screw 38 is 
shorter and is connected to a spindle 37 
which has an opening through its entire 
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length and which passes upwardly through 
the upper side 35 to the casing. The lower 
part of the casing 40 is modified slightly 120 
in that it is of frusto-conical shape instead 
of semi-spherical as in the first construc 
tion but it likewise has a reduced neck 41 
to which a flexible conduit 42 is connected. 
The motor 29 for running the device is 

located at one side of the casing 39 and is 
connected with a vertical shaft 80 by a 
clutch 81. The shaft passes upwardly 
through an extension to the cover 35 ana 
also through a plate 82 which covers the 30 
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upper side 35 of the casing being spaced 
therefrom for the reception of a train of 
gearing. One of these is a pinion 83 fas 
tened on the shaft 80 to mesh with an idler 
84 on a shaft 85, the idler in turn engag 
ing with a gear 86 keyed to the spindle 37*. 

... The clutch is operated by a handle 87 piv 

l: 

* and threaded for its reception. 

otally mounted at 88 below the extension 
to the upper side 35 of the casing, and 
from the shaft 88 a yoke 89 extends to en 
gage with a suitable collar on the clutch 
whereby by operating the handle 87 the 
clutch may be disengaged when desired. 
In the lower end of the spindle 37 a noz 

zle 90 is mounted. Above the plate 82 a 
cam 91 is keyed to the spindle 37. This 
spindle at its upper end is threaded above 
the cam and on its threaded upper end a nut 
92 is secured. A bracket 93 bent into the 
form shown in Figs. 13 and 15 is secured 
at one point to the plate 82 and is connected 
at its upper end by a rod 94 to the 
plate. Directly above the uppermost part 
of this bracket a valve casing 95 is posi 
tioned into which the compressed air con 
duit 56 leads. A short pipe 96 connects 
with the valve casing 95, passing through g passing g 
the bracket 93, and extends into the upper 
part of the nut 92 which is interiorly bored 

The lower 
end of the pipe 96 is enlarged to make a 
head and suitable packing is pressed above 
said head and secured in place by a nut 97 
threaded into the nut 92 as shown in Fig. 
15. This permits the free rotation of the 
spindle 37 while the pipe 96 remains sta 
tionary and without any loss of air at the 
connection. 
A spring actuated valve 98 mounted on a 

i), rod 99 is located within the valve casing 
95, the valve normally occupying a closed 
position to prevent the passage of air 
through the valve casing and through the 
spindle 37*. Rod 99 projects beyond the 
valve casing and at its end is engaged by a 
head 100 at the upper end of a lever 101 
which is pivotally mounted at 102 on a sup 
orting brackei 103. This supporting 
racket 103 is adjustably mounted on the 

bracket 93 by means of a construction which 
will later be described. A horizontal rod 
104 is mounted for longitudinal movements 
in the lower part of the bracket 93 and at 
one end is designed to bear against the cam 
91. The lower end of the lever 101 is 
formed into a yoke to engage with a collar 
105 fixed on rod 104 and the rod is nor 
inally pressed against the cam by a coiled 
spring 106 disposed between the collar and 

60 an upstanding portion of the bracket 93. It 
is evident when the spindle 37 is driven, 
that rod 104 is twice reciprocated with 
tle construction of cam shown at 91 in 
Fig. 16. The movement or reciprocation 
of the rod, however, may be readily 
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controlled with different designs of cams 
having a greater or less number of pro 
jections for operating the rod. With every 
reciprocation of the rod lever 101 is oscil 
lated about its pivot 102 and the valve 98 
first opened and then allowed to close, this 
permitting periodical passage of compressed 
air downwardly through the spindle and 
out of the nozzle at 90, as is obvious. 
The bracket 103 passes through a slot in 

bracket 93 back and at each side of which 
members 107 are secured. A shaft 108 
passes through the bracket 103 and between 
the members 107 and the bracket 93 where 
by bracket 103 is pivotally mounted on the 
shaft 108. A shaft 109 is located above 
shaft 108 and mounted at its ends in the 
lmenbers 107. The bracket 103 is slotted 
for the passage of this shaft and for the re 
ception of an eccentric 110 mounted on or 
formed integral with the shaft 109. At one 
end the shaft 109 extends beyond the adja 
cent member 107 for a distance and has an 
arm 111 secured thereto from which an op 
erating rod 112 depends. By grasping this 
rod and moving it up or down the bracket 
103 may be moved toward or away from 
bracket 93 and the position of the pivot for 
the lever 101 changed relative to the bracket 
93, this changing the relation of the lever loi to the valveod 99 it is evident that 
by changing this position the amount that 
valve 98 is opened is varied and the passage 
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of the compressed air in this way con 'trolled. Adjacent the lower end of rod 112 
Pier 113 is fixed, the same being adapt 

ed to pass over an indicating scale 114, 
serving to guide the operator in adjusting 
the air. The motor clutch, plate 82 and the 
mechanism located above the same are all 
covered preferably, by a sheet metal cover 
115 so as to preclude the entrance of sand, 
dust or the like which would be injurious 
to the mechanism. . 
This construction of mechanism is sim 

pler than that previously described and with 
it the same results are attained. The com 
pressed air acts periodically, passing from 
the lower end of the spindle 37 in jets 
which come frequently, this periodically 
forcing small quantities of sand out of the 
lower part of the casing and through the 
flexible conduit 42 to the flask. It is appar 
ent that with either eonstruction there is a 
wide range of movement. The mechanism 
as a, whole may be mounted for movement on the supporting arms 18; the sand casing 
and attached parts may be swung on hori 
Zontal axes located at right angles to each 
other whereby a practically universal move 
ment may be attained; and in addition the 
flexible outlet tube or conduit 42 may be 
turned to different positions so that the sand 
may be directed wherever desired. In both 
constructions the sand is carried in loose 
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form to below the screw and is more or less. 
packed between the lower turn of the screw 
and the end 40 or 40 of the casing, makin 
a seal which prevents the blowing of san 
in an upward direction in the casing and es 
cape of air in that direction, the sand being 
forced out through the reduced portion 41 
at the lower end of the casing. Various 
changes in minor detail of construction may 
be resorted to without departing from the 
invention and I, accordingly, consider my 
self entitled to all modifications of structure 
which fall within the scope of the appended 
claims defining the invention. 

H claim: 
1. In combination, a hollow cylindrical 

casing having a cover at its upper end pro 
vided with an opening therein, a sand re 
ceiving hopper adapted to deliver sand to 
the casing through said opening, said casing 
having an outlet neck of reduced size at its 
lower end, a vertical spindle extending 
downward into the casing and mounted for 
rotation on the cover, means to drive the 
spindle, a conveying screw on the spindle, 
said screw carrying the sand in losse form 
to the lower end of the casing and below the 
lower end of the spindle, and means to auto 
matically deliver compressed air at periodic 
intervals from the lower end of the spindle 
against the sand below said spindle to pro 
ject the sand out of the casing through the 
outlet, substantially as described. 

2. In combination, a E. including 
a horizontal supporting member, a carriage 
mounted to move back and forth thereon, 
a casing suspended from the carriage and 
mounted thereon to have pivotal movement 
about two horizontal axes located at right 
angles to each other, means rotatably 
mounted within the casing for carrying sand 
entered into the casing at its upper end to 
the lower end of the casing, and means for 
periodically ejecting said sand from the cas 
ing at the lower end thereof, substantially 
as described. 

3. In combination, pneumatic means for 
projecting sand in small quantities and in 
quick succession into a moulding flask, and 
means for delivering sand to said pneumatic 
means, substantially as described. 

4. In combination, a sand receiving casin 
having a cover for the upper end thereof, 
said cover having an inlet opening there 
through, a spindle mounted to turn on a ver 
tical axis and extending through the cover 
into the casing, a conveying screw on the 
spindle for carrying sand to the lower part 
of the casing, means on the spindle above 
the screw and below the cover for carryin 
sand entered into the casing through sai 
inlet opening to the screw, means to rotate the spindle, and means to periodically de 
liver compressed air from the lower end of 
the spindle against sand which has been 

es 

carried to the lower portion of the casing, 
said lower portion of the casing being pro 
vided with an outlet through which the 
sand may be ejected by the air, substantially 
as described. 

5. In combination, a sand receiving and 
ejecting mechanism, and supporting means 
therefor, including means for moving the 
mechanism back and forth in a horizontal 
plane, means for turning the mechanism 
about either of two horizontal axes located 
at right angles to each other, and means to 
raise and lower the mechanism, substantially 
as and for the purposes described. 

6. In combination, a sand receiving and 
ejecting mechanism and supporting means 
therefor, including means for raising and 
lowering the mechanism, means for moving 
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the mechanism back and forth in a horizon 
tal plane, means for swinging the mechanism 
back and forth about either of two horizon 
tal axes located a distance above the mech 
anism, said mechanism having an outlet 
thereto and a nozzle attached to the outlet 
adapted to swing to any desired angle with 
respect to the outlet, substantially as de 
scribed 

7. In combination, a support, a sand re 
ceiving and ejecting mechanism suspended 
from and movable back and forth on the 
support, means for delivering sand to the 
mechanism, means included in the mecha 
nism for continuously carrying the sand de 
livered thereto to a lower position in the 
mechanism, and pneumatic means for act 
ing on the sand at close intervals to eject 
the sand in small quantities into a moulding 
flask, substantially as and for the purposes 
described. 

8. In combination, a support, a casing 
movably mounted on the support and de 
pending below the same, said casing having 
an entrance opening in the upper part for 
the entrance of sand into the casing and an 
outlet at its lower end, a spindle extending 
downwardly through the top of the casing 
a screw mounted thereon for carrying sand 
entered into the casing to a point below the 
screw, a motor, gearing connections for driv 
ing the spindle from the motor, said spindle 
having an opening throughout its entire 
length, and means for passing compressed 
air at short intervals through the spindle 
to the lower end thereof, substantially as 
and for the purposes described. 
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9. In combination, a casing having an 
upper inlet opening and a lower outlet, a 
spindle passing through the casing at the 
upper end thereof, said spindle having an 
opening extending its entire length, a con 
veying screw at the lower end of the spindle, 
means for driving the spindle, a conduit, 
a valve located therein above the upper 

25 

end of the spindle, means for connecting 
said conduit and spindle, means for carry 
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through the spindle to a 
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ing air under pressure to the valve, and 
means for opening the valve at intervals 
with the rotation of the spindle to permit 
the passage of air through the valve and 
through the spindle to the lower end there 
of, substantially as described. 

10. In combination, a hollow casing hav 
ing an upper inlet opening and a lower out 
let, a spindle passing through the upper 
side of the casing and extending downward 
ly into the casing, said spindle having an 
opening throughout its length a conveying 
screw on the lower part of the spindle, a 
motor, gearing mounted on the upper side 
of the casing driven by the motor for there 
by turning the spindle, a plate covering the 
gearing, means to conduct compressed air to 
the upper end of the spindle, a normally 
closed valve interposed in the length of said 
means for stopping the passage of air, and 
means operated by the rotation of the spin 
dle for opening the valve at intervals to per 
mit the passage of air therethrough and 

point below the 
lower end thereof, substantially as described. 

11. In combination, a hollow casing hav 
ing an upper inlet opening and a lower out 
let thereto, a spindle mounted in the cas 
ing and extending above the same, a con 
veying screw on the spindle, said spindle 
having an opening throughout its entire 
length, a cam on the spindle, a conduit for 
carrying compressed air to the upper end 
of the spindle, a normally closed valve lo 
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cated in the length of the conduit, and means 
operated by movement of the cam as the 
spindle turns for opening the valve to per 
mit the passage of air through the spindle 
and out at the lower end thereof, substan 
tially as described. 

12. In combination, a casing having an 
upper inlet opening and a lower outlet there 
to, a spindle mounted vertically in the cas 
ing, a conveying screw on the spindle be 
tween said inlet opening and outlet, said 
spindle having a longitudinal opening there 
through, a conduit for carrying compressed 
air to the upper end of the spindle, a nor 
mally closed valve located in the length of 
the conduit, a cam on the spindle, means to 
drive the spindle, means operated by the 
cam for opening the valve at intervals, and 
means to adjust said cam operating means to 
different positions to govern the extent that 
the valve is opened, substantially as and 
for the purposes described. d 13. In combination, a casing provided 
with an upper inlet opening and with an 
outlet thereto, a spindle passing through 
the upper side of and extending a distance 
into the casing, a conveying screw on the 
spindle between the inlet and outlet to the 
casing, a gearing on the spindle above the 
upper side of the casing, a motor located 
alongside of the casing, gearing connections 
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between the motor and the gear on the spin 
de for continuously driving the spindle, a 
plate covering the gears, a cam mounted on 
the spindle above the plate, a conduit for 
carrying compressed air to the upper end 
of the spindle, said spindle having an open 
ing through its entire length, a normally 
closed valve mounted in the conduit, a 
bracket mounted on the plate, a lever pivot 
ally mounted between its ends on the 
bracket, a rod attached to the valve and 
projecting outwardly into engagement with 
the lever, and means operated by the cam 
for turning the lever about its pivot to 
thereby open the valve to permit the pas 
Sage of air through the spindle, substan 
tially as described. 

14. In combination, a casing having an 
upper inlet and lower outlet thereto, a spindle mounted vertically in the casing and 
extending above the same, a conveying 
Screw on the lower part of the spindle, a 
conduit for carrying air under compression 
to the upper end of the spindle, said spindle 
having a longitudinal opening through its 
entire length, a normally closed valve in 
said conduit, means for continuously driv 
ing the spindle in one direction, means 
operated by the spindle for opening the 
valve at intervals, and means for controlling 
the extent that the valve shall open, sub 
stantially as and for the purposes described. 

15. In combination, a casing having an 
upper inlet opening and a lower outlet there 
to, a mechanism mounted on the casing for periodically projecting sand in small quan 
tities from the casing through the lower 
outlet thereto, a yoke on which said casing 
is mounted to turn about a horizontal axis, 
and means for mounting the yoke to turn 
about a horizontal axis located at right an 
gles to the axis on which the casing is mount 
ed, substantially as described. 

16. In combination, a casing having an 
upper inlet and a lower outlet thereto, a spindle having an opening throughout its 
entire length mounted vertically in the cas 
ing and extending above the same, means 
for turning the spindle, a conveying screw 
secured to the lower part of the spindle, 
a conduit for carrying compressed air to 
the upper end of the spindle, a valve cas 
ing forming a part of the conduit, a spring 
actuated valve in the valve casing nor 
mally closing against the passage of air, 
a rod attached to the valve and extending 
beyond the valve casing, a plate mounted 
above the casing, a bracket on the plate, a 
cam on the spindle, a second rod mounted 
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on the bracket, spring means acting to force 
said second rod against the cam, a second 
bracket mounted on the first bracket, means 
to adjust the second bracket to different 
positions, and a lever pivotally mounted be 
tween its ends on the second bracket and 



bearing at its upper end against the valve 
rod and connected at its lower end to the 
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second mentioned rod, substantially as and for the purposes described. 
5 17. The process of supplying sand to a 

flask in molding, which comprises impact 
ing it in said flask and about the pattern b So application of compressed air with ex sive effect. 

18. An apparatus for supplying sand to 
molding flasks, comprising means for con 
taining a charge of sand, and fluid pressure 
means for suddenly applying fluid pressure 
behind said charge and ejecting it bodily 
into, said flask with impacting force. 

In testimony whereof affix my signature. 

DONALD.J. CAMPBELL. 
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