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Patented July 28, 1931 

UNITED STATES 

1,816,059 

PATENT OFFICE 
E.W.A.R.E. W. SMITH, OE PHILADELPHIA, PENINSYLVANIA 

ROTARY CASTING MACHINE 

Application filed December 24, 1928. Serial No. 328,100. 
The object of this invention is to provide 

a novel and highly practical machine for 
making large numbers of castings. It is par 
ticularly applicable for casting lead or lead 

5 alloy grids for storage batteries. 
This machine also embodies numerous 

novel and ingenious mechanisms for per forming parts of the complete operation of 
casting a grid. There are provided also sev 
eral novel and practical safety devices which 
prevent damage to the machine or injury to 
the operator. The desirability of these safe 
guards is readily seen when it is remell 
bered that the material being treated is mol 

15 ten lead. . . 
In the drawings, 
Figure 1 is a plan view of the machine. 
Figure 2 is a cross section on line 2-2 of 

Figure 1. 
Figure 3 is a plan view of the main driving 

cam, the auxiliary cam shaft, and the lift 
ing linkage. . . . . . . . 

Figure 4 is an elevation of the lifting 
linkages and cams. - - - 

25 Figure 5 is an elevation on line 5-5 of 
Figure 2. . . . . . . . . 

Figure 6 is a plan view on line 6-6 of 
Figure 5 enlarged with parts in section. 

Figure 7 is a side elevation of the grid 
80 and brush lifting mechanisms with parts 

shown in section. - -, 
Figure 8 is an enlarged cross section on 

line 8-8 of Figure 7. 
a Figure 9 is a side elevation of the dusting 

or soap stone blowing mechanism with parts 
broken away. . . . . . 

Figure 10 is 
apparatus shown in Figure 9. 

Figure 11 is a partial cross section on line 
11-11 of Figure 9. 

Figure 12 is a cross section on lune 12-12 
of Figure 9 enlarged. 

Figure 13 is a front elevation of the grid 
lifting apparatus. - --- 

10 

20 

40 

a partial sectional view of the 

- Figure 14 is a side view of the mould show 
ing the cooling passages and heaters. . 
The grids are cast in twins with extending 

lugs and overflow metal 34 at the top as 
shown in Figure 8. S. 
The machine may be described as follows: 
It consists essentially of a rotating wheel 

or table 12, Figs. 1 and 2, mounted upon a 
vertical axis and carrying a plurality of 
moulds A, B. As the table rotates, each 
mould in succession is brought to pouring 
position 1, in Fig. 1, where the molten lead 
is introduced into it, then next, into position 
2, where cooling water is introduced on the 
top of the gate to cool this part, following 
next, into position 3 and 4, where the cooling 
of the whole casting continues. Between po 
sitions 4 and 5the mould is opened. At posi 
tion 5 the casting is removed and at the same 
time the mould is brushed. At position 6 the 
mould is dusted. Between positions 6 and 1 
the mould is closed. At position 1 it is again 
ready for the introduction of more lead. 

and mechanical devices for performing them 
may now be described in further detail: 
Table 12, Figs. 1 and 2, is provided with a 

set of camrollers 13 corresponding in number 
to the number of positions of the table, the 
same engaging in groove 14 of the main driv 
ing cam 11 shown in Figs. 1-2-3-4. 
Cam 11 is fixed upon the horizontal shaft 

10 and is driven at the required speed by 
motor and gears, or other suitable means not 
shown in the drawings. The groove 14 may 
rotation of the table, causing it to remain 
fixed for a definite period, in the positions of 
rest, where the necessary operations are per 
formed on the moulds. In order to relieve 
the cam 11 of the operation of stopping the 
table at each position, a brake ring 37 is at 
tached to the moving member 12 passing be 
tween brake shoes 38 and 38 which are cam 
operated by lever 104 and cam. 106 (Fig. 2) 

50 

65 

These various operations and the mechanism : 

80 

be so designed as to produce an intermittent 

90 
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mounted on the end of main cam 11. So as to 
apply the braking action only during the pe 
riod when the moving member is coming to 
rest. The brake shoes 38 and 38 open as 
soon as the machine is brought to rest, so as to 
allow it to be started up freely. This me 
chanism contributes very materially to the 

O 

5 
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Smooth operation of the machine. Each 
mould consists of two parts A and B parted 
in a vertical plane, and opened by the parallel 
motion of one half (B) with regard to the 
other, so as to allow of the removal of the 
casting after it has sufficiently cooled. The 
mould parts are mounted on yokes or brack 
ets projecting from the rim of the table. In 
Fig. 2 at the right hand a mould is shown 
closed and at the left hand a mould is shown 
open and a grid or casting, partially removed, 
dependent from forks (22) placed there for 
the purpose hereinafter more fully de 
scribed. The outer half (A) of each mould 
is spring mounted but otherwise fixed rela 
tive to the main table, while, the inner half 
(B) is slidable in a radial direction either to 
or away from the fixed half. 
... The movable half of each mould is oper 
ated by eam rollers 16 shown in Fig. 2, which 
engage with a fixed cam 16 which is rigidly 
attached to the main central column by means of the spider 18. 
Mounted on the table 12 adjacent to each 

mould, is a pair of upright guides 19 which 
carry between them a vertically movable 
CroSSarm 21 which in turn carries a horizon 
tal sliding bar 24'. This bar 24 which is 
made so as to be non-rotatable in the arm 21 
is caused to move in and out in a radial di 
rection by means of the double cam 25 and 
26 and cam roller carried by part 24. 
To the outer end of this slide bar 24 is 

attached the fork 22 which is shown on Figs. 
2-7-8, and which may be designated as a 
removing member. This fork is so placed 
that when the mould is in the closed position, 

45 it projects downward into the gate of the 
mold. By reason of the prongs of the fork 
being somewhat roughened, or notched, near 
the ends, the casting attaches itself to them, 

50 

55 
shown in Fig. 2 at the left. 

60 

5 

and, when the mould opens, is left pendent 
from them. Fixed cam 25 and 26 is shaped 
so that between positions 4 and 5 while the 
mould is opening, the forks 22 are also mov 
ing inward toward the center of the machine, thus, freeing the dependent grid or casting 
entirely from both halves of the mould, as 

8 : :- The vibra 

tory motion imparted to the forks by un 
dulations 27 assists in freeing the plate 
from the mould. The grid, now depending 
freely from the forks 22, is free to be lifted 
upward, which is accomplished by means of 
projections 23 forming part of the movable 
crossarm. 21 operated in turn by lifting arms 44 having jaws 45 at the upper end. 
As the fork 22 carrying grid 39 approaches 

5 in Fig. 1. 
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its upper position, the gate 84 of the grid 
comes in contact with two fixed arms 20 which 
prevent the grid from lifting any further, 
and therefore cause the fork 22 to be with: 
drawn from the grid, thus leaving the grid 
free to drop. Just before this takes place, 
however, two movable fingers 49, Fig. 7, are projected forward directly under the grid 
lugs, so that as the grid drops the lugs rest 
on these fingers and the fingers are then with 
drawn so as to get the grid out of the way 
of the movement of the machine and deposit 
it on a conveyor chain 52. The action of the 
fingers 49 in catching the plate is assisted 
by small springs 67 attached to arms 20, 
so arranged that, as the grid is freed from 
the fork 22, the springs throw it slightly for 
ward. Fixed arms 20 are attached to across 
arm, which in turn is attached rigidly to 
upright guides 19. 
The mechanism for lifting the sliding 

member 44 may be better understood by re 
ferring especially to Figs. 3-4-7-8. At po 
sition 5 there are provided a pair of upright 
guides 100 fixed to the base of the machine, 
which carry between them the sliding member 
44. Wertical motion is transmitted to this 
sliding member by means of the lug 43 by 
a small connecting rod to rocker arm 42 fast 
on shaft 41, which in turnis operated through 
a system 40 of rods and rocker arms from a 
cam 39 attached to the main shaft 10. The 
sliding member 44 has rigidly attached to it 
the arms 44 which operate through crossarm 
21 the grid forks 22 and it further carries 
with it a pair of brushes 46 so placed as to 
arm is raised. brush the two faces of the mould when the 
These brushes are so mounted that they 

may be adjusted outward as the bristles wear 
down from coming in contact with the hot 
mould faces. There are further provided, 
attached directly below the brushes, a couple 
of pipes 47 having small perforations, so ar 
ranged that compressed air may be blown on 
to the mould when required to aid the 
brushes in the work of cleaning the mould 
faces. " . . . . ". . . . . 

The 

be understood by reference to Figs. 1-7-8. 
This whole mechanism is located at position 

- Two bars 49 which do the actual 
catching of the plate are made to slide toward 
and away from the center of the machine by 
means of bell cranks 50 to which they are 
attached by connecting rods, the bell cranks 
in turn being operated by means of spring 
50 and chain 48, driven in its turn by a sec 
ond bell crank operated by cam 48 attached 
to the end of the main cam drum 11. Bell 
crank 50 is also connected by a second con 
necting rod to a pair of ratchet and pawl 
mechanisms 51, which in turn, by means of a sprocket wheel, operate collecting chains 

5 

80 

i00 

19 

mechanism for removing the grid af-. 
ter it has been freed from the forks 22 may ld 
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52 upon which the plates are finally depos 
ited as shown in Figs. 7 and 8. With the in 
termittent motion of chains 52 the plates are 
placed at regular intervals and carried back 
to rails 52 whence they are finally removed. 
At position 6 the dusting of the mould 

takes place. It is well known in the art that 
the filling of a mould of the type under con 
sideration with molten metal is very much 
facilitated, as well as the removal of the plate 
after filling, if the mould surfaces have been 

- previously coated with a thin application of 

30 

powder, talcum, or the like. In the present 
machine, this is accomplished by the mech 
anism shown especially in Figs. 9-10-11. 

In Figs. 9 and 11 are shown two uprights 
103 which carry between them a sliding piece 
55 to which is imparted a vertical motion 
from cam 39 by means of connecting rods 
53 and rocker arms 53 pivoted on shaft 41, 
shown in Figs. 3 and 4. Timing of this slide 
55 is identical with that of slide44 and arms 
44' so that the dusting of one mould takes 
place at the same time as plate removal and 
brushing of another. ttached to the slid 
ing frame 55 are a couple of pipes 56 carry 
ing at their upper ends a number of small 
jets 58 projecting so as to impinge directly 
upon the two mould faces, as the slide as 
cends. At the lower end of the pipes 56 they 
are telescoped to the second pipes 5 each of 
which ends in a small chamber 67. Cham 
ber 67 is formed by a counterbore in the piate 
63 which is rigidly attached to the two fixed 
upright members. Under each of the cavi 
ties 67 of plate 63 is a movable disk 64 
mounted on a vertical axis and shown bet 
ter in Fig. 12. Through plate 63 there ex 
tend a second pair of tubes 60 extending up 
ward to vessel 59 into which the dusting pow 
der is initially introduced. The vertical 
shaft 61 with the paddle 62 on it turns slow 
ly, keeping the powder in constant agitation, 
so that the pipe 60 is constantly full. The 
rotation of shaft, 61, as of the two disks 64, 
is caused by means of a worm and gears, as 
shown. At 65 is shown a small tube or jet 
entering chamber 67 and this tube is con 
nected by means of suitable piping to an 
air valve 66 shown in Fig. 3. The air valve, 
in turn, is operated by a cam 66 so that as 
jets or nozzles 58 enter between the two 
mould surfaces, on their upward motion, air 
is turned on and admitted to the space 67. 

Each of the disks 64 is made with a series 
of slight depressions in its upper face, and as 
the disk rotates under the tube 60 which is 
tapered outwardly at the bottom so that the 

C 

powder will always fall freely, these depres 
sions become fillied with powder. As soon, 
therefore, as the air is turned on to the jet 65 
that part of the disk which is exposed to it in 
chamber 67 is blown clear, and the cloud of 
powder and air together are carried up 
through tubes 57 and 56 and the jets 58 

whence it is discharged onto the mould sur 
faces. By means of this arrangement it is 
possible to distribute powder and dust with 
comparative uniformity over the whole sur 
face of the mould, and it is also possible to 
deliver the same amount each time, since the 
air jet in each instance blows out the dust con 
tained in a certain number of the depressions 
of the disk. The amount delivered may be 
varied at will by changing the speed of rota 
tion of the disk 64 and by changing its posi 
tion with regard to the opening 67 so that 
the opening will be nearer to or further from 
the center of the disk. The amount of pow 
der can also, to a certain extent, be regulated 
by adjusting the amount of air introduced 
through the jet 65, but regulation of this sort 
is not so positive as by changing the disk in 
either of the ways above noted. 
A further advantage of this arrangement 

of dusting the moulds consists in that fresh 
dust may be introduced into the reservoir 59 
at any time, without necessitating interrup 
tion in the operation of the machine. 

In position 1, molten metal is fed into the 
mould from pivoted tilting ladle 71. This 
ladle is operated by shaft 72, having univer 
sal joints 72 which in turn is actuated by 
cam 73 on camshaft, 30. The molten metal is 
introduced into ladle 71 by means of pump 9: 
29 and pipe 70, the latter preferably enlarged 
as shown at 101 so that, by the application of 
a gas flame or other heating means, the tem 
perature of the metal may be controlled 
largely independently of the temperature of 
the pot 28. The plunger of pump 29 is actuat 
ed through a couple of connecting rods and a 
walking beam, by crank 30 mounted through 
a clutch shown in Fig. 6, upon a shaft 30. 
The clutch is arranged with jaws 32 which 
engage when in a certain predetermined po 
sition of the shaft only, so that if the lever 31 
is operated so as to throw out the clutch, it 
lever is released, at the correct position and 
in time with the rest of the machine. In case, 
through carelessness, the machine is operated 
while the metal in the pump is in solid condi 
tion and without throwing out the lever 31, 
the spring 33 will compress and allow the jaw 
32 to slide free, thus saving the mechanism 
clutch positive. The adjustment shown at the 
left hand side of the walking beam is for the 
purpose of regulating the amount of lead de 
livered by the pump exactly as required. 

pump or slight leakage of the valves, the 
amount of lead delivered is constantly sub 
ject to slight variation and this has to be cor 
rected by adjusting the stroke of the pump, 
by the means shown. In the casting of plate grids for storage 
batteries, for which the subject of this speci 
fication is especially adapted, it has been 
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will always come into action again, when the 
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from breakage which would occur were the 
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Owing to slight collection of dross within the 
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4. 

4. 

5 

found that very exact temperature regula 
tion of the moulds is necessary, in order to 
produce perfect castings. Certain parts of 
the moulds tend to become overheated and 
require cooling, while other paris do not keep 
hot enough, unless heated. To furnish the 
necessary heat to the moulds, each half of each 
mould is provided with recesses 107 for elec 
tric heaters 117, attached at required points to 

collector rings 108 mounted on the central 
part of the rotating table from an outside 
source of current, and individually regulated by 
mounted adjacent to the mould but not shown 
in the drawings. Wires not shown in the 
drawings connect the heaters with the collec torrings 108. 
To cool certain parts of the moulds which 

tend to become overheated, each half of each 
mould is drilled with passages 112 through 
which cooling air is forced. - 
The air for cooling the moulds is brought 

into the rotating table 12 by means of pipe 
109 which leads to circular groove 110, 
whence the air is distributed through pipes 
111 to the moulds. 
The pouring gate of each mould directly 

after filling with molten metal is cooled by 
pouring a definite quantity of Water into it. 
This is done in position 2, by means of a 
plunger pump 35 operated by cam 35, de 
livering water through the stationary pipe 
36 and nozzles, as shown in Figures 1 and 3. 

claim: 
1. A casting machine adapted for making 

storage battery parts, comprising a rotating 
table and a plurality of moulds mounted 
thereon, a removing member mounted with 

0 each mould, and means for so actuating the 
removing member that when the mould is 
being filled, the removing member shall pro 
iect into the mould opening so that the cast 
ing will attach itself thereto. 

0 

5 

2. A casting machine adapted for making 
storage battery parts, comprising a rotating. 
table and a plurality of moulds mounted 
thereon, a removing member mounted with 
each mould and adapted to become attached 

50 to the casting, means for actuating said mem 
- ber so that as the mould opens, the casting by 

a vibrating horizontal motion is caused to as 
stime a position midway of the two mould 
parts. 

55 3. A casting machine adapted for making 
storage battery parts, comprising a rotating 
table and a plurality of moulds mounted 
thereon, a removing member mounted with 
each mould and adapted to become attached 

60 to the casting, means for actuating said mem 
ber so as to free the casting from both mould 
parts, a fixed member in suitable relation 
thereto, and means for raising said first men 
tioned removing member so that the pendent 

the back of the mould, and fed by means of 

1,816,059 
thereby freed from the removing member. 

4. In a casting machine adapted for mak 
ing parts for storage batteries, a melting pot, 
a pump for transferring molten metal from 
said pot to a ladle, a ladle adapted to feed 
each of a plurality of moulds in succession, 
a plurality of moulds mounted to rotate 
about a vertical axis one part of each of the 
moulds being radially movable with respect 
to the remainder of the mould, a cam to ac 
tuate the mould parts, and a fork mounted 
above and adjacent to each of the moulds for 

ed removing castings therefrom rheostats or other controlling device 5. In a casting machine adapted for mak 
ing parts for storage batteries, a melting pot, 
a pump for transferring molten metal from 
said pot to a ladle, a ladle adapted to feed 
each of a plurality of moulds in succession, 
a plurality of moulds mounted to rotate 
about a vertical axis, one part of each of the 
moulds being radially movable with respect 
to the remainder of the mould, a cam to actu 
ate the mould parts, a fork mounted above 
and adjacent to each of the moulds for re 
moving castings therefrom, said forks being 
sially movable and a cam to move said 

TORS, 

6. In a casting machine adapted for mak 
ing parts for storage batteries, a melting pot, 
a pump for transferring molten metal from 
said pot to a ladle, a ladle adapted to feed 
each of a plurality of moulds in succession, 
a plurality of moulds mounted to rotate 
about a vertical axis, one part of each of the 
moulds being radially movable with respect 
to the remainder of the mould, a cam to actu 
ate the mould parts, a fork mounted above 
and adjacent to each of the moulds, said 
forks being radially movable for removing 
castings therefrom and a cam to move said 
forks, the cam for the forks having notches 
which cause the forks to vibrate when com 
mencing radial movement inward. 

7. In a casting machine adapted for mak 
ing parts for storage batteries, a table piv 
oted about a vertical axis, a cam for actuat 
ing the table, a plurality of moulds mounted 
on the table, the parting lines of the moulds 
extending in vertical planes, parts of the 
moulds being radially movable, a cam 
mounted on the table to effect such move 
ment, a fork slidably mounted above and ad 
jacent to each mould, said forks being radi 
ally movable and a cam mounted on the ta 
ble to actuate said forks. 

8. in a casting machine adapted for mak 
ing parts for storage batteries, a table piv 
oted about a vertical axis, a cam for actuat 
ing the table, a plurality of moulds mounted 
on the table, the parting lines of the moulds 
extending in vertical planes, parts of the 
moulds - - - - - 

mounted on the table to effect such move 
eing radially movable, a cam 

ment, a fork mounted slidably in a frame 
65 casting contacts with fixed member, and is adjacent to and above each mould, means for 
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raising said forks in said frames, said forks 
being radially movable when raised and a 
cam for effecting such movement. 

9. In a casting machine adapted for mak 
ing parts for storage batteries, a table axial 

mounted, a plurality of moulds mounted ly 
E. fork slidably mounted in a frame 
adjacent to and above each mould and pro 
jecting into the upper end of said mould to 
receive a casting thereon, said forks being 
radially movable, cams to cause such move 
ment, cam followers attached to said forks, 
means for raising said forks in said fraines, 
stationary forks attached to the tops of 
said frames, said movable forks being car 
ried inte close proximity with said station 
ary forks, when raised, in order to remove 

20 

3. 

35 

40 

the castings carried by said movable forks 
and spring members on the prongs of said 
stationary forks to assist in the removal. 

10. In a casting machine adapted for mak 
ing parts for storage batteries, a melting pot, 
a pump for transferring molten metal from 
said pot to a ladle, a ladle adapted to feed 
each of a plurality of moulds in succession, 
a plurality of moulds mounted to rotate 
about a vertical axis having the parting lines 
of the moulds in vertical planes and one part 
of each of the moulds being radially mov 
able with respect to the remainder of the 
mould, a camshaft driven from a suitable 
source of power, means on the shaft to actu 
ate the pump and a jaw clutch between the 
shaft and the means to prevent breakage of 
the mechanism when the pump is inoperable. 

11. In a casting machine adapted for mak 
ing storage battery parts, a table pivoted 
about a vertical axis, a plurality of moulds 
mounted upon said table, a cam for inter 
mittently actuating said table, a brake mem 
ber attached to said table, a stationary brake 
shoe and means to cause said brake to oper 
ate intermittently and to cooperate with said 
cam in bringing said table to rest after each 

5 movement. - 
12. In a casting machine adapted for mak 

ing parts for storage batteries, a table piv 
oted about a vertical axis, a cam for actuating 
the table, a plurality of moulds mounted on 

- 50 

5 5 
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the table, a brake shoe attached to the table 
and a stationary brake adapted to cooperate 
with the brake shoe to hold the machine 
against vibration. 

13. In a casting machine adapted for mak 
ing storage battery parts, comprising a ro 
tating table and a plurality of moulds 
mounted thereon, a removing member mount 
ed with each mould, a pair of fixed tracks 
adapted to support the casting when freed 
from the removing member. 

14. In a casting machine adapted for mak 
ing storage battery parts, comprising a ro 
tating table and a plurality of moulds 
mounted thereon, a removing member mount 

5 ed with each mould, a pair of fixed tracks with 

5. 

a link belt chain mounted upon each, means 
for actuating such chains in step with rest of 
machine, and movable fingers working in said 
tracks, and means to actuate them so as to 
catch the castings, as dropped from remov 
ing member, and deposit them on said link 
belts. - 

15. In a casting machine adapted for mak 
ing parts for storage batteries, a table axially 
mounted and having a plurality of moulds 

70 

75 
mounted thereon, means for lifting the cast- .. 
ings out of said moulds, means for removing 
the castings from the lifting means, recip 
Togating arms to receive the castings upon 
Said removal and an endless chain to carry 
the casting away from the machine. 

16. In a casting machine adapted for mak 
ing parts for storage batteries, a pair of arms 
mounted for reciprocating motion in a hori 
Zontal plane, said arms having a vertically 
raised portion at their ends nearest the ma 
chine, an endless chain lying in the hori 
ZOntal plane of said arms and beneath the 
raised portion of Said arms, a ratchet and 
pawl for actuating said endless chain and a 
cam for actuating both the arms and th 
chain from a source of power. 

17. A casting machine adapted for mak 
ing storage battery parts comprising a ro 
tating table and a plurality of mouldsmount. 
ed thereon, means for successively cleaning 
each mould, which consists of a pair of out Wardly facing brushes adjustably mounted 
upon a vertical slide, and means for raising 
Said slide and brushes between the two parts 
of the mould in its open position. - 

18. In a casting machine adapted for mak 
ing, parts for storage batteries, a table piv 
otally, mounted and having a plurality of 
moulds thereon, a cam for actuating the table, 
a shaft for the cam, an additional cam on the 
shaft and a set of brushes mounted on a ver 
tical slide and adapted to clean out the mould 
When lifted therebetween by the action of 
said additional cam. 

19. In a casting machine adapted for mak 
ing parts for storage batteries, a table piv 
otally mounted and having a plurality of 
moulds thereon, a cam for actuating the table, 
a shaft for the cam, an additional cam on the 
shaft, a set of brushes mounted on a vertical 
slide and adapted to clean out the mould 
When lifted therebetween by the action of said 
additional cam and means for blowing air 
on said moulds mounted with said brushes. 

20. In a casting machine adapted for mak 
ing storage battery parts, comprising a ro 
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tating table, and a plurality of moulds mount 
ed thereon, means for successively cleaning 
each mould, which consists of a system of 
compressed air jets mounted upon a vertical 
slide, a control valve, and means for rais 
ing said slide and air system between the 
two parts of the mould in its open position. 

21. A casting machine adapted for making 
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storage battery parts, comprising a rotating 
table and a plurality of moulds mounted 
thereon, a system for dusting, said moulds, 
consisting of a compressed airline terminat: 
ing in a set of telescopically slidably mounted 
nozzles, with means for actuating them be 
tween the mould faces, a cam operated valve 
for admitting air in step with motion of 
moulds, and means for introducing a definite 

s 

15 

20 

quantity of suitable powder into said air Sys 
tem. 

22. In a casting machine adapted for mak 
ing storage battery parts, a rotating table and 
a plurality of moulds mounted thereon, a 
system for dusting said moulds comprising 
a rotating disk with indentations upon its 
upper surface, a fixed cover plate contact 
ing therewith a reservoir provided with a 
stirring paddle, delivering into a tube of 
larger area at the bottom than at top pro 
jecting through said cover plate, a cavity in 
said cover plate, an air jet projecting into 
said cavity, and, leading from said cavity, a 
telescoping tube terminating in series of jets 
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adapted to pass between the parts of the 
moulds in succession. 

23. In a casting machine adapted for mak 
ing parts for storage batteries, a rotatably 
mounted table, a plurality of moulds mount 
ed thereon, a pair of guides mounted under 

i said moulds in one position of rotation, a bin 
mounted on said guides having a larger area 

35 

40 

at the bottom than at the top, a paddle mov 
able in the bin, a pipe having a larger cross 
section at the bottom than at the top leading 
from the bottom of said bin, a disk at the bot 
tom of said pipe having indentations therein, 
the radius of the disk being greater than the 
cross section of the pipe, a second pipe paral 
lel to said first pipe having its bottom end 
facing said disk, a tube fitted into said sec 
ond pipe adjacent said disk, a cross frame 
movable in said guides, a third pipe telescop 
ing with said second pipe carried by said 

45 

50 

frame and nozzles carried by said third pipe, 
a source of compressed air attached to said 
tube, a valve in said air supply and a cam to 
actuate said valve. 

24. In a casting machine adapted for mak 
ing parts for storage batteries, a furnace, a 
pump therein, a ladle adapted to receive 
metal from said pump, a table pivoted about 
a vertical axis, a cam for actuating the table, 
a plurality of moulds mounted on the table, 
a camshaft driven from a suitable source of 
power, a Water Supply pipe, a pump therein, 
a cam on the cam shaft adapted to actuate 
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the pump and a nozzle for spraying the wa 
ter on a mould. 

25. In a casting machine adapted for mak 
ing parts for storage batteries, a furnace for 
melting metal, a piston pump in said furnace 
and adapted to deliver molten metal to one 
of a plurality of moulds, a crank mounted 
upon a shaft to operate such pump in time. 

1,816,056 
with movement of said moulds, and a combi 
nation manually spring actuated clutch, ar 
ranged so that it may be thrown out of en 
gagement either by hand or by excessive re 
sistance of the pump, and that it will in 
either case when released, go into operation 
again, correctly timed with the rest of the 
machine, and a lever for actuating said clutch 
by hand. 

26. In combination, in a casting machine, 
a two part mould, means for opening and 
closing said mould, and means for applying 
pulverized lubricant to the mould faces when 
separated comprising a plurality of nozzles 
adapted to be introduced into the space be 
tween the mould faces, a supply pipe con 
nected at one end to the nozzles and at the 
Other end to an air chamber open at the bot 
tom, a reservoir for the lubricant also open 
at the bottom on the same plane as the air 
chamber, and a revolving disk closing both 
Open bottoms and having cavities in its up 
per Surface adapted to transfer a definite 
annount of lubricant from the reservoir to 
the air chamber, and means for supplying 
intermittent air jets to the air chamber. 

27. In combination, in a casting machine, 
a two partmould, and means for applying 
pulverized lubricant to the mould faces when 
Separated, comprising a plurality of nozzles 
adapted to be introduced into the space be 
tween the mould faces, an air chamber con 
nected to said nozzles, means for introducing 
a definite amount of lubricant into said air 
chamber, and means for supplying intermit 
tent air jets to the air chamber. - 
28. In a casting machine adapted for mak 

ing parts for storage batteries, a plurality 
of moulds mounted upon a revolving table, 
neans for heating said moulds, and means 
for delivering a definitely controllable 
amount of Water to each mould in succession, Said means comprising a Water pump, a shaft, 
a connection for actuating said pump from 
Said shaft, and a pipe leading from said 
pump to a position above the path of rotation 
of said moulds. W 

29. In a casting machine adapted for mak 
ing parts for storage batteries, a rotatable 
table, a plurality of moulds mounted there 
On, a source of power for rotating said table, 
a shaft connected to Said source of power, a 
Water pump, a connection for actuating said 
Water pump from said shaft, and a nozzle 
attached to said Water pump and located over 
the path of rotation of said moulds. 

30. In a fully automatic casting machine 
adapted for making parts for storage bat 
teries including a melting pot, a pump, and 
a pouring ladle, a plurality of moulds 
mounted to rotate about a vertical axis, one 
part of each of the moulds being radially 
movable with respect to the remainder of 
the mould and a cam to actuate the mould 
parts, and a fork mounted above and ad 
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jacent to each of the moulds so as to receive 
the casting thereon and to support the cast 
ing upon its removal from the mold. - 

31. In a casting machine adapted for mak 
ing parts for storage batteries including a 
melting pot, a pump, and a pouring ladle, 
a plurality of moulds mounted to rotate 
about a vertical axis, one part of each of the 
moulds being radially movable with respect 
to the remainder of the mould and a cam to 
actuate the mould parts, a fork mounted 
above and adjacent to each of the moulds, 
said forks being radially movable, and a cam 
to move said forks. . . . . 

32. In a casting machine adapted for mak 
ing parts for storage batteries including a 
melting pot, a pump, and a pouring ladle, 
a plurality of moulds mounted to rotate 

20 

about a vertical axis, one part of each of the 
moulds being radially movable with respect 
to the remainder of the mould and a cam to 

25 

actuate the mould parts, a fork mounted 
above and adjacent to each of the moulds, 
said forks being radially movable, and a cam 
to move said forks, the cam for the forks. 
having notches which cause the forks to vi 
inward. . . - - - " - 

- 33. In a casting machine adapted for mak 
brate when commencing radial movement 

ing parts for storage batteries including a 
melting pot, a pump and a pouring ladle, 
the combination of a plurality of moulds 
mounted to rotate about a vertical axis hav. 
ing the parting lines of the moulds in ver 

35 tical planes and one part of each of the 
moulds being radially movable with respect 
to the remainder of the mould, a cam shaft 
driven from a suitable source of power, 
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means on the shaft to actuate the pump and 
a jaw clutch between the shaft and the means 
to prevent breakage of the mechanism when 
the pump is inoperable. 

34. In a casting machine, a revolving 
table, a plurality of moulds mounted thereon 
and having passage-ways perforated there 
through, air conduits connected to said pas 
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ing parts for storage batteries including a 
melting pot, a pump, and a pouring ladle, a 
plurality of molds mounted to rotate about 
a vertical axis, one part of each of the molds 
being radially movable with respect to the 
remainder of the mold and a cam to actuate 
the mold parts, a fork mounted above and 
adjacent to each of the molds, said forks 
being movable, and means for moving said 
forks to loosen castings from the molds when 
the molds are opened. 
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Sage-ways, a water pump, a nozzle connected 
to said water pump and extending above the 
path of rotation of said moulds, and means 
for actuating said pump. 

35. In a casting machine adapted for mak 
ing parts for storage batteries, a plurality 
of molds mounted on a revolvable table, and means for accurately controlling the temper 
ature of such molds, said means consisting of 
electric heaters located in recesses in said 
molds adjacent the edges of the castings in 
said molds, cold air passages in said molds 
passing adjacent the inlet passages for metal 
to said molds and passing through the center 
of said molds, and means for supplying water 
to the upper external surfaces of the inlet 
passages for metal to said molds and to the 
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metal contained in said inlet passages. 

86. In a casting machine adapted for mak 
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