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UNITED STATES PATENT OFFICE. 
REUBEN C. BROPHY, OF ELGIN, ILLINOIS,ASSIGNOR TO THE RANSOM & RANDOLPH 
- COMPANY, OF TOLEDO, OHIO, A CORPORATION OF OHIO. 

VACUUM CASTING DEVICE. 

Application filed November 10, 1909. Serial No. 527,133. - 
... To all whom it may concern: 
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been the case. 

Beit known that I, REUBEN C. BROPHY, 
a citizen of the United States, residing at 
Elgin, in the county of Kane and State of 
Illinois, have invented a certain new and 
useful Improvement in Vacuum Casting De 
vices, of which the following is a full, clear, 
concise, and exact description, reference be 
ing had to the accompanying drawings, forming a part of this specification. 
My invention relates to mechanism adapt 

ed for use in connection with vacuum cast 
ing machines, and is particularly adapted 
for use with machines of this class employed 
in the making of castings for dental work. 

It is an object of my invention to im 
prove the construction of crucible supports commonly employed in connection with 
vacuum casting machines of the class indi 
cated in such a manner that the suction ex 
erted upon the crucible is distributed upon 
different portions of the investment com 
pound instead of being concentrated upon practically one portion, is has heretofore 

It is the further object of my invention 
to construct the suction connection extend 
ing from the crucible Support in such a man 
ner that the metal which is from time to 
time drawn through the investment com: 
pound into the suction connection is trapped 
before reaching the valve in such connec 
tion. This I accomplish by leading the air 
exhausted from the mold through a cir 35 
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45 
... necessarily taken by the air from such cup 
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cuitous path before it reaches the control 
ling valve, and in this path. I place a readily 
removable cup into which the air and liquid 
metal are obliged to pass. In this manner the larger portion of the metal which is 
drawn from the mold through the invest 
ment compound into the suction connection 
is caught and congealed in the removable 
cup, and any portion of the metal not thus 
entrapped is prevented from reaching the 
controlling valve by the circuitous path 
before reaching the controlling valve. 

It is a further object of my invention jo provide an automatically operated mecha 
nism for covering the crucibles used in the 
casting operation by means of the operation tend upward through the upper walls of the 
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of the controlling valves. This mechanism 
is so constructed that it automatically places 
the cover upon the crucible when the valve 
is turned to exert suction upon the invest 
ment compound contained within the cru 
cible. In this manner provide that the 
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entire force of the suction exerted upon the investment compound is effective in ex 
hausting the air from the mold formed with 
in the compound and leakage of air from 
the external atmosphere around the mold 
into the suction connection is prevented. 
The coyer mechanism constructed in accord 
ance with my invention is adapted to be em 
ployed either with an apparatus consist 
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ing of a single crucible support or a double 
crucible support, the cover being so ar 
ranged that it may coöperate with either 
Support and be automatically released and 
moved to its operative position by the open 
ing of the valve associated with the par ticular crucible support in use. 
The several drawings illustrating my in 

vention are as follows: . 
Figure.1 is a side view of my casting de 

vice in its completely assembled condition, portions of the device being sectioned to 
more clearly show the construction thereof. 
Fig. 2 is a view of the parts shown in Fig. 
1 taken along the line 2, 2. Fig. 3 is a de 
tail view of the parts shown in Fig. 1 of 
a modified form of means that may be em 
ployed for securing the crucible cover to the supporting lever. 
Similar numerals refer to similar parts throughout the several views. 
As shown in the drawings, 1 is a portion 

of the wall of a tank in which a vacuum may 
be maintained by any suitable means, not shown. 
wall a T 2 in the horizontal branches of 
which the valves 3 and 4 are threaded. The 
valves 3 and 4 have secured into their outer 
ends connections 5 and 6 which engage the 

s T's 7 and 8 in such a manner that the op 
positely disposed branches of these T's ex 
tend in a vertical direction. The connec 
tions 5 and 6 are so formed on the ends ex 
tending into, the T's 7 and S that the open 
ings formed, through such connections ex 
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compartments formed within the T's 7 and 
connections instead of through their ends, 
thus opening into the upper portions of the 
8. The lower ends of the T's 7 and 8 are 
closed by cups 9 and 10 screwed into the 
lower branches thereof and into these cups 
tubes 11 and 12 connected at their upper 
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ends to the crucible supports 13 and 14 ex 
tend. These crucible supports are screwed 
into the upper branches of the T's 7 and 
8, and the tubes 11 and 12 are of a con 
siderably smaller outside diameter than the 
inside diameter of the T's 7 and 8, as a result 
of which a considerable open space is left around such tubes extending from the open 
ings in the upper walls of the connections 
5 and 6 into the cups 9 and 10 and thus to . 
the lower ends of the tubes 11 and 12. The 

crucible support 13 is formed in the shape of a bowl and has its upper edge ground to 
a true surface to engage the lower ground 
surface of the ring 15 carried by the crucible 
16. The crucible 16 has formed in its 
side wall a plurality of openings 17 which, 
together with the opening 18 formed in the 
bottom of the crucible, serve to permit com 
munication between the vacuum that may be 
produced within the bowl 13 and the invest 
ment compound 19 contained within the 
crucible 16. The T2 has secured thereto by means of 
a clamp 20 an arm or bracket 21 to which 

35 

extended in such a manner that it may sup 
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with the crucible 16. The latch 24 has a 
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is pivotally secured at 22 a lever 23, the 
lower end of which is adapted to be engaged 
by a double latch. 24 pivoted at 25 to the 
arm 21. . The upper end of the lever 23 is 
port a crucible cover 26 which is secured to 
the lever by means of a thumb screw 27. 
The crucible cover 26 is preferably lined 
with asbestos 27 or other similar material of 
a yielding nature which is adapted to with 
stand heat, which facilitates making a tight 
joint between the crucible cover 26 and the 
top of the crucible 16 when the cover is 
brought into engagement with such crucible. 
A spring 28 extends from a pin 29 carried 
by the lever 23 to a pin 30 carried by the 
arm 21, and for the position indicated in 
Fig.1 lies to the left of the pivot 22, thus 
tending to move the lever 23 around to the 
left to bring the cover 26 into engagement 
downwardly extending arm terminating in 
a ring 24", and a chain 31 is provided which 
extends from a disk 32 secured to the valve 
handle 3 in such a manner that when the 
valve is opened the chain is moved to the 
left, thereby rotating the latch 24 around to the right upon its pivot 25, and releasing 
the lever 23 which, inder the action of the spring 28, is moved downwardly to bring 
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the cover 26 into engagement with the cru 
cible 16. The crucible support 14 is of different 

| construction from the crucible support 13 in 
that its upper surface is ground to be di 
rectly engaged by the lower end of the cru 
cible if desired, in which case, the form of 
crucible shown at 16 could not be used on 
account of the side openings 17, but a modi 
fied form of crucible having only an open 
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ing or openings in the bottom would neces sarily be employed. In using the crucible 
support 14 the lever 23 is moved around to 
the right, which causes the spring 28 to lie 
upon the right-hand side of the pivot 22, 
thus tending to move the lever around to the 
right, which motion is prevented by the 
lower end of such lever engaging the oppo 
site side of the latch 24. For this condition 
the cover 26 is released and moved half way 
around upon the lever 23 so that it is in po 
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sition to properly engage the crucible rest 
ing upon the Support. 14. The chain 31 is 85 
then unhooked from the ring 24 and the 
chain 33 carried by the disk 34 secured to 
the handle 4 of the valve 4 is hooked onto 
the ring 24", and this chain 33 serves when 
the valve 4 is opened to release the lever 23. 
in a manner similar to the release of the 
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lever 23 by means of the opening of the 
valve 3. In order to provide that the crucible cover 
26 may accurately engage the upper surface 
of the crucible, the cover may be pivoted at 
35 to a collar 36 adapted to be secured to 
the upper end of the lever 23 by means of 
the screw 27, as indicated in Fig. 3. In this 
modification the lever 23 is shown as having 
notches. 23 upon opposite sides thereof, 
which notches are adapted to receive the 
end of the screw 27 without clamping en 
gagement between the screw and such lever, thus permitting a slight amount of rotary 
motion of the collar 36 upon the lever with out, however, permitting displacement of 
the collar and crucible cover from their 
proper position. By means of this con 
struction the crucible cover automatically 11 
assumes the proper position when it engages 
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the top of the crucible to perfectly seal the 
same. The operation of the mechanism above de 
scribed is as follows: The mold desired is 
made in the crucible in any desired manner 
and provided with a sprue connection ex tending to the upper surface of the invest 
ment compound in which a slight cavity is 
formed to receive the metal to be run into 
the mold. The metal to be used to fill the 
mold is placed upon the compound in the 
cavity formed therein and heated sufficiently 
hot to liquefy the same. . At this time the 
crucible is placed upon the crucible support, 
and with the liquid in thoroughly fluid con dition having a proper vacuum in the tank 
1, the valve 3 is opened which immediately 
opens communication between the vacuum in 
the tank 1 and the inside of the bowl 13, and 
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at the. same time releases the crucible cover 
26 so that it falls and closes the top of the 
crucible 16. The vacuum exerted upon the investment compound 19 through the open 
ings 17 and 18 withdraws the air from the 
mold and immediately the liquid metal 
flows through the sprue into said mold. 
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The purpose of covering the crucible during 
this operation is to prevent air from passing 
from the external atmosphere directly 
through the investment compound to the in 
side of the bowl 13, and thus decreasing the efficiency of operation of the vacuum upon 
the mold. By closing the top of the crucible 
all the vacuum produced is exerted directly 
upon the air contained within the mold, and 
Such air is therefore more quickly and more. 
-thoroughly removed than if air from the 
external atmosphere were permitted to leak 
through the investment compound around the mold. . . 
It has been found in practice that a cer 

tain portion of the metal drawn into the 
mold is carried by the suction completely 
through the investment compound and into 
the air passages in the connections between the crucible support and the vacuum tank. 
In the past considerable trouble has been 
experienced as a result of this metal work 
ing through the connections referred to as 
far as the valve 3 and even in some instances 
getting into the T 2. This is particularly. 
serious in connection with the use of appa 
ratus of this class for dental work in the 
making of gold or other metal inlays, 
bridges or plates, since it is desirable in 
using precious metals to recover all of the 
waste metal, owing to its value. By my 
present invention I am able to entirely pre 
vent the loss of metal in this manner, since 
it passes directly down from the crucible 16 
out of the bowl 13 in liquid condition, and passing through the tube 11 is projected 
into the cup 9 where it is in large part con 
gealed and retained. If, however, under 
some circumstances it is still fluid enough to 
pass with the air up around the outside of 
the tube 11 it is prevented from entering 
directly into the connection 5, since the air 
opening into such connection is formed in, 
the upper wall of that portion of the con 
nection extending into the compartment 
formed within the T 7. In this manner the 
metal is retained within such compartment 
and is not permitted to reach the passages 
through the connection 5 and the valve 3. 
My automatic crucible covering mecha 

nism is so constructed that it may readily be attached to and made a part of casting 60 mechanisms of the general construction of 
- those indicated above that may be in use. 
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since in order to secure the covering mech 
anism to such devices it is only necessary to 
open the clamp 20 to surround the T2, and by closing the clamp by means of a suitable 

3 

Screw, as indicated, the covering mechanism is supported with the operating lever, the actuating spring and releasing latch in 
proper operating relation. IFurthermore, it 
is only necessary to remove the usual screw 
from the valve handle 3 or 4 and replace it 
by a special screw having an enlarged disk 
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head 32 or 34, as the case may be, to which * 
the chain 31 or 33 is secured. 
While. I have shown my invention in the 

arrangements herein described, I do not, 
however, limit myself to these constructions, 
but desire to claim any equivalents that may 
suggest themselves to those skilled in the art. What I claim is: - 

1. A crucible support for vacuum casting 
machines consisting in the combination of a bowl having a ground upper surface adapt 
ed to engage a transverse sealing surface 
formed near the middle of the crucible, and 
a suction connection extending from the 
bowl. - - 

2. A vacuum casting device consisting in 
the combination of a bowl having a ground 
upper surface, a crucible adapted to be con 
tained in part in such bowl and having a lateral flange adapted to be engaged there 
by, such crucible being provided with holes 
in its walls within the bowl, and a suction connection extending from the bowl. 

3. A crucible support for vacuum casting 
machines consisting in the combination of a 
bowl having a ground upper surface adapt 
ed to engage a sealing surface formed near 
the middle of the crucible, a suction connec tion extending from the bowl, a valve in 
such suction connection, and means for au 
tomatically covering the crucible when the valve is opened. 

4. A vacuum casting device consisting in 
the combination of a bowl having a ground 
upper surface, a crucible adapted to be con 
tained in part in such bowl and to be en 
gaged thereby near its middle portion, such 
crucible being provided with hotes in its 
Walls within the bowl, a suction connection 
extending from the bowl, a valve in such 
suction connection, and means for automati 
cally covering the crucible when the valve is opened. 

5. A crucible support for vacuum casting 
machines consisting in the combination of a 
bowl having a ground upper surface adapt 
ed to engage a sealing surface formed near 
the middle of the crucible, a suction con 
nection extending from the bowl, a valve 
in such suction connection, a crucible cover 
pivotally supported from such connection, a 
Spring for moving such cover to engage the 
upper end of the crucible, and tripping 
means operated by the valve to release the 
cover when such valve is opened. e . . 

6. A vacuum casting device consisting in 
the combination of a bowl having a ground 
upper surface, a crucible adapted to be con 
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tained in part in such bowl and to be en 
4. 

gaged thereby near its middle portion, such crucible being provided with holes in its 
walls within the bowl, a suction connection 
extending from the bowl, a valve-in such 
suction connection, a crucible cover piv 
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otally supported from such connection, a 
spring for moving such cover to engage the 
upper end of the crucible, and tripping 
means operated by the valve to release the 
cover when such valve is opened 7. A vacuum casting device consisting in 
the combination of a crucible support, a suc 
tion tube extending downward from such 
support into a suction chamber, and a suc 
tion connection extending from the side of 
such chamber. 

20 

8. A vacuum casting device consisting in 
the combination of a crucible support, a suc 
tion tube extending downward from such support into a suction chamber, and a suc .tion connection extending into such chamber 
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and communicating therewith through an 
opening in the upper-wall of such connec 
tion. . . . . . . . . . . . . . . . . . 9. A vacuum casting device consisting in 
the combination of a crucible support, a suc tion tube extending downward from such 
support into a suction chamber, a suction 
connection extending from the side of such 
chamber, and a removable cup located in 
such chamber below such tube. - 10. A vacuum casting device consisting in 
the combination of a crucible support, a suc tion tube extending downward from such 
support into a suction chamber, a suction 
connection extending into such chamber and 
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communicating therewith through an open 
ing in the upper wall of such connection, 

40 ber below such tube. 11. A vacuum casting device 
and a removable cup. located in such cham 

consisting 
in the combination of a crucible support, a 
suction tube extending downward from such 
support into a suction chamber, a suction 
connection extending from the side of such 
chamber, and a removable cup located in 
such chamber below and around the lower 
end of such tube. . . . . . . . . 12. A vacuum casting device consisting in 
the combination of a crucible support; a suc 
tion, tube extending downward from such 
support into a suction chamber, a suction 

55 
connection extending into such chamber and communicating therewith through an open 
ing in the upper wall of such connection, 
and a removable cup located in such cham 
ber below and around the lower end of such 

... tube. . . 
60. 13. A crucible support for vacuum casting 

machines consisting in the combination of a 

& 

bowl having a ground upper surface adapt: 
ed to engage a sealing surface formed near 

14. A 
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extending downward from such, bowl into 
a suction chamber, and as suction connection extending from the side of such chamber. 
the combination of a bowl having a ground 
upper surface, a crucible adapted to be con 
tained in partin. Such bowl and to be en gaged thereby near its middle portion, such 
crucible being provided with holes in its 
walls within the bowl, a suction tube extend 
ing, downward from such bowl into a suc 
tion chamber, and a suction connection ex 
tending from the side of such chamber. 15. A crucible support for vacuum casting 
machines consisting in the combination of a bowl having a ground upper surface adapted 
to engage a sealing surface formed near the . 
middle of the crucible, a suction tube ex 
tending downward from such bowl into a 
suction chamber, and a suction connection 
extending into such chamber and communi cating therewith through an opening in the 
upper wall of such connection. 16. A vacuum casting device consisting in 
the combination of a bowl having a ground 
upper surface, a crucible adapted to be con 
tained in part in such bowl and to be en 
gaged thereby near its middle portion, such 
crucible being provided with holes in its 
walls within the bowl, a suction tube extend 
ing downward from such bowl into a suc 
tion chamber, and a suction connection ex tending into such chamber and communi cating there with through an opening in the 
upper wall of such connection. 17. A crucible support for vacuum casting 
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acuum casting device consisting in 
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100. 
machines consisting in the combination of a bowl having a ground upper surface adapta 
ed to engage a sealing surface formed near 
the middle of the crucible, a suction tube ex 
tending downward from such bowl into a 
suction chamber, a suction connection ex 
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tending into such chamber and communi cating therewith through an opening in the 
upper wall of such connection, and a re 
movable cup located in such chamber below 
such tube. . . . . . 18. A vacuum casting device consisting in 
the combination of a bowl having a ground 
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upper surface, a crucible adapted to be con 
tained in part in such bowl and to be en gaged thereby near its middle portion, such 
crucible being provided with holes in its 
walls within the bowl, a suction tube extend 
ing downward from such bowl into a suc tion chamber, a suction connection extending 
into such chamber and 'communicating there 
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with through an opening in the upper wall 
of such connection, and a removable cup lo 
cated in such chamber below such tube. 19. Ayacuum casting device consisting in 
the combination of a crucible support, a suc 
tion comection extending from such sup 

the middle of the crucible, a suction tube port, a valve in such connection, and means 
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for automatically covering the crucible when 
the valve is opened. - 

20. A vacuum casting device consisting in 
the combination of a crucible support, a 
Suction connection extending from such sup 
port, a valve in such connection, and means 
Secured to such connection for automatically 
covering the crucible when the valve is opened. 

21. A vacuum casting device consisting in 
the combination of a crucible support, a 
suction connection extending from such sup 
port, a valve in such connection, an arm se 
cured to such connection, a lever pivoted to 
such arm, a crucible cover carried by such 
lever, a Spring tending to move the lever and cover to their operative position, and trip 
ping mechanism operated by the valve for 
releasing the lever when the valve is opened. 

22. A vacuum casting device consisting 
in the combination of two crucible supports. 
a common suction connection, extending 
from such supports, a valve in such con 
nection for each support, and means for 
automatically covering either crucible when the corresponding valve is opened. 

23. A vacuum casting device consisting 
in the combination of two crucible supports, 
a common suction connection extending 
from such supports, a valve in such connec 
tion for each support, and means secured to such connection for automatically covering 
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of the corresponding valve. 
24. A vacuum casting 

in the combination of two crucible supports, 
a common Suction connection extending from such supports, a valve in such connec 
tion for each support, an arm secured to 
such connection, a lever pivoted to such arm, 
a spring adapted to move the lever toward 
either support, a crucible cover reversibly 
carried by such lever, and tripping mecha 
nism operable by either valve for releasing 
the lever and permitting it to move under 
the action of the spring toward the corre sponding Stupport. 

25. In a crucible support, the combination 

either crucible when released by the opening 

of a bowl haying an upper surface adapted 50 
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to engage a corresponding surface, on the 
crucible, the lower part of the crucible wall 
being separated, from the inside of the bowl 
by an annular space, and a suction connec 
tion extending from the inside of said bowl. 

26. A crucible 'support for vacuum cast-. 
ing machines, consisting in the combina 
tion of a bowl having a ground upper sur 
face adapted to engage a sealing surface 
formed near the middle of the crucible, a 
suction connection extending from the 
bowl, and means for automatically covering 
the crucible when the suction is applied. 

27. A vacuum casting device consisting in 

device consisting 

tion connection extending from such sup 
5 

65 port, and means for automatically covering 
the crucible when the suction is applied. 
28. A vacuum casting device consisting 

in the combination of two crucible supports, 
a common suction connection extending fron such supports, and means for auto 
matically covering eitheir crucible when the 
suction is applied to such crucible. 

29. In a vacuum casting device, a crucible, 
a crucible support having a bowl with a sur 
face adapted to engage said crucible, the 
lower part of the wall and the bottom of 
said crucible being separated from the in 
side of said bowl, and a suction connection 
for exhausting air from the space between 
said bowl and said crucible. - 

30. A crucible support for a vacuum cast 
ing machine comprising the combination of 
a bowl having a sealing surface adapted to 
engage a crucible placed within said bowl, 
the lower portion of the wall and the bot 
tom of said crucible being separated from 
the inside of said bowl by a suction space, 
and a suction connection leading from said Suction space. 

31. In a vacuum casting device, the com 
bination of a crucible having a lateral pro 
jection with a sealing surface, a bowl hav 
ing a surface for engaging the sealing sur 
face on said crucible, the lower portion of 
the wall and the bottom of said crucible be 
ing separateed from the inside of said bowl 
by a suction space, and a suction connection leading from said suction space. 

32. In a device of the described class, the 
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00 combination of a receptacle open at its up 
per end-only, a closely fitting cover adapted 
to close the mouth of said receptacle, a 
core of investment material, means for sus 
pending said core from said cover within 
and at a distance from the walls of said receptacle, an exhaust duct adapted to com 
municate between said receptacle and a 
vacuum chamber, and an air cock for con 
trolling the escape of air from said re 
ceptacle to said vacuum chamber. 

33. In a device of the described class, the combination of a receptacle, a closely fitting 
cover adapted to close the mouth of said 
receptacle, a gore of investment material, 
means for suspending said core from said 
cover within and at a distance from the 
walls of said receptacle, an exhaust duct 
adapted to communicate between said re 
ceptacle and a vacuum chamber, and an air cock for controlling the escape of air from 
said receptacle to said vacuum chamber 

34. In a dental appliance, the combina 
tion with a receptacle having a bowl-shaped 
body and a stem, of a ring insertible within said body, the upper portion of the ring 
and body being adapted to have an air-tight the combination of a crucible support, a suc- engagement, the lower portion of the ring 
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being formed with radially extending per- In witness whereof, I hereunto subscribe forations. my name this 6th day of November, A. D., 30 

35. A dental casting apparatus including 1909. 
a hollow body open at both ends, and an in 5. vestment flask insertible within the hollow REUBEN C. BROPHY. 
body having openings in the side and the Witnesses: 
bottom, the upper end of the flask having * ALBERT C. BELL, 
air tight engagement with the hollow body. RosBRT F. BRACKE. 
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