
July 12, 1960 P. L. TOLSON ETAL 2,944,306 
MACHINE FOR CASTING PRINTING PLATES 

Filed June 2, 1955 9 Sheets-Sheet 

III 

II 

NVENTORS 
PAUL L. TOLL SON 
SHARLES ... RICARDS 

ATORNEYS 

  

  

  



July 12, 1960 P. l. TOLLISON ETA 2,944,306 
MACHINE FOR CASTING PRINTING PLATES 

Filed June 2, 1955 19 Sheets-Sheet 2 

SS O N22rls N € 
Ki?i S S 

2 2 N Na 

St. SS N N 45. 
N 

NVENTORS 
PAUL TOLL SON 
CHARLES L. RCARDS 

BYA-4-1. 32.2 
, 6-117-c. a-72-6-1 

ATTORNEYS 

  

  

  

  

  

  

    

  

  



July 12, 1960 P. L. TOLLISON ETAL 2,944,306 
MACHINE FOR CASTING PRINTING PLATES 

Filed June 2, 1955 19 Sheets-Sheet 3 

f 5. 
e 

s 

TT It 

(i. Estient SE 

D I 

A. E TH & At Site 
-e FIG. 7 

INVENTORS 
PAUL. L TOLL SON 
CHARLES L. RICARDS 

2-1, 42-1.2. ?er-n1 f7-61 
ATTORNEYS 

  

  

  

  

  



July 12, 1960 P. L. TOLLISON ETA 2,944,306 
MACHINE FOR CASTING PRINTING PLATES 

Filed June 2, 1955 19 Sheets-Sheet 4 

--------- 
1 | 

/1 | : N 
1. ass SO 1. 51 

1 
/ 11 S-4 

- 1. - a t 
1. 11\,. -- 

/ 11:11 
a1 1. a --- 

h h 
5 

57 fs 
65 

53 65 at a NS S S.ŠSS4N N N ASN ...) N ES RN %2 six 2Z2ZNNS 
W 

lNVENTORS 
PAUL TOLLSON 
CHARLES L RICARDS 

BY (22 s: a-sula. 

24-6, /3 2.72% 
ATTORNEYS 

  

  

    

  

  

      

  

    

    

  

  

  

  

    

    

      

    

            

  



July 12, 1960 P. L. TOLLISON ET AL 2,944,306 
MACHINE FOR CASTING PRINTING PLATES 

Filed June 2, 1955 19 Sheets-Sheet 5 
r so 

2 3% A-T-1 EAER --- 

4. W. %6% (2) 7 % % 
ENNNNN ŠNNNSS 

N savvavywavvaravavasawaxaaaaaas vavaravasavaasava savaaya vavas 

s 
SSSNSNSNSNSSSNSNSNS 

SYNN x W N 

2% 
5. 2 

S 

SS 

NN INVENTORS PAUL L. TOLL SON 

" " CHARLES L. RICARDS 
2-, 6-1. h. v., (3-1724 

ATTORNEYS 

  

  

  

  

    

  

  

  

    

  

  

  

  

  

    

  

  

  

  

  



2,944,306 P. L., TOLLISON ETAL 

MACHINE FOR CASTING PRINTING PLATES 

July 12, 1960 

9 Sheets-Sheet 6 Filed June 2, l955 

N N 

L-E====------- ZZZ)?Z)?ZZZZZZZZZZZZZZZZZZZZZZZZZZÈSÈSSSSSSSS 
N /24 ht-4 (3-- 744 

| ~ 

|--vz oviZOZ 

  

  

  

  

  

  

  

  

  

  

  

  

  



July 12, 1960 P. L. TOLLISON ETA 2,944,306 
MACHINE FOR CASTING PRINTING PLATES 

Filed June 2, 1955 9 Sheets-Sheet 7 

AZ 22 a 

SM Miro 4. , |- T 4. AH 1. -- E. A s 
42EN 2n 2. %2. 

S SS 

Eas - INVENTORS 
PAUL L. TOLLSON 

CHARLES L RICARDS 
1--, 3-4-1. 

FIG. 12), a A72 
. ATTORNEYs 

  

  

  



2,944,306 P. L. TOLLISON ETA. 
MACHINE FOR CASTING PRINTING PLATES 

July 12, 1960 

INVENTORS 
PAUL . TOLL SON 

CHARLES L. RCARDs 

ATTORNEYs 

  

  

  

  

  

  

  



2,944,306 P. L. TOLLISON ETAL 

MACHINE FOR CASTING PRINTING PLATES 

July 12, 1960 

9 Sheets-Sheet 9 

N 

Filed June 2, 1955 

kì 

Š NS SRN 

N No. 

INVENTORS 
PAU. L. TOLLISON 

CHARLES LRCARDS 

2-, 3all, huma. Arra?? 
BY 

ATTORNEYS 

  

  

  

  

  

  

  

  

  

  

  



2,944,306 P. l. TOLLESON ET Al 

MACHINE FOR CASTING PRINTING PLATES 

July 12, 1960 

9 Sheets-Sheet lo Filed June 2, 1955 

NVENTORS 
PAUL TOLL SON 

ATTORNEYS 

CHARES L. RCARDS 

4r, 6.4-1. b-e-r-, f76 

í:     

  

    

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

    

  

  

  



July 12, 1960 P. L. Tollison ETAL 2,944,306 
MACHINE FOR CASTING PRINTING PLATES 

Filed June 2, 1955 19 Sheets-Sheet li 

-ada 
v. v W 

33 2 N HS st ETI , SSA V is H \, 

it N s NS 

3. first Paul "fišon 
37 R14N 35 SHARLES RCARDS E NSZZY 

N- use for, 6.2.1.ht-, 4-, a C 
FG. 2 (2224 ATORNEYS 

  

  

    

  

    

      

  

  

  



July 12, 1960 P. L. TOLLISON ETA 2,944,306 
MACHINE FOR CASTING PRINTING PLATES 

Filed June 2, 1955 19 Sheets-Sheet 12 

s's SYN SX2 a D D S N 
III IIH Rani in | IA. At it 

EIILITF . . . 

. 

V 
O INVENTORS 

PAUL L TO SON 
s BY CHARES RCARDS 

/2- 62-1, hu-4- 452-----s f T-44 
AT TORNEYS 

  

    

  

  

    

      

      

    

  

  

  

  

    

  

  

  



July 12, 1960 P. L. TOLLISON ET AL 2,944,306 
MACHINE FOR CASTING PRINTING PLATES 

Filed June 2, 1955 9 Sheets-Sheet i3 

" (Z 

1 - 
INVENTORS 

PAUL L. TOLLSON 
R RDS BY CHARLES L. RCARD 

ATTORNEYS 

  

  

  

  

  

  



July 12, 1960 P. L. TOLLISON ETA 2,944,306 
MACHINE FOR CASTING PRINTING PLATES 

Filed June 2, 1955 19 Sheets-Sheet l4 

26% 

INVENTORS 
PAUL TOLSON 

BY CHARLES L. RICARDS 

2-1. - Wril 2-1 fj4 
AT TORNEYS 

  



July 12, 1960 P. L., TOLLISON ETAL 2,944,306 
MACHINE FOR CASTING PRINTING PLATES 

Filed June 2, 1955 19 Sheets-Sheet l5 
co 

& 

Z2 
8 q inst 

s 

fASN 
Gila 

CO 
o - INVENTORS 

N % 9. PAUL L. TOLLIS ON 
SSz L BY CHARLES L. RICARDS 

d 2 

d t /-y-. 2.4-1.h4 f3-1 74 
ATTORNEYS 

  

  

  

  

  



2,944,306 P. TOLLESON ETA 

MACHINE FOR CASTING PRINTING PLATES 

July 12, 1960 

  

  



July 12, 1960 P. L. TOLLSON ETA 2,944,306 
MACHINE FOR CASTING PRINTING PLATES 

Filed Jine 2, 1955 19 Sheets-Sheet 7 

FIG.3 --------- FIG. 32 

INVENTors 
PAUL L. TOLLSON 
CHARLES L. RICARDS 

ATTORNEYS 

  



2,944,306 P. L. TOLLISON ETAL 

MACHINE FOR CASTING PRINTING PLATES 

July 12, 1960 

9 Sheets-Sheet 8 

------------ ----- -----+---- --- -------+---- 

Filed June 2, 1955 

NVENTOfRS 
PAUL L. TOLLIS ON 
CHARES L RICARDS 

BY 

A-62.--. Yu---, 3-1 1,4- 
AORNYS 

  



2,944,306 P. L. TOLLISON ET AL 

MACHINE FOR CASTING PRINTING PLATES 

July 12, 1960 

19 Sheets-Sheet 19 Filed June 2, 1955 

5 

| ||H. 
Ñ N 

NS-SS No.tº, laevaer, 2:2,2:2,2:2,2:2, No.No.ssa EzzzzzzzzEzzzzzz!2. 

T ME LIGHT ...*; 

  

  

  

  



United States Patent Office 
1 

2,944,306 
MACHINE FOR CASTING PRINTING PLATES 

Paul L. Tollison, North Plainfield, and Charles L. Ric 
ards, South Plainfield, N.J., assignors to Wood News 
paper Machinery Corporation, Plainfield, N.J., a cor 
poration of Virginia 

Filed June 2, 1955, ser, No. 512,822 
15 Claims. (CI. 22-3) 

This application relates to machines for casting print 
ing plates of the type wherein segmental cylindrical print 
ing plates are cast against papier-mache matrices, trimmed 
to accurate size and exact thickness, properly grooved 
and beveled for attachment to the cylinders of the print 
ing press and cooled. 
The principal object of the invention is to provide a 

machine of this character of simple, compact design with 
the mechanisms for carrying out the several operations so 
co-ordinated that one operator can produce finished plates 
ready for use in a matter of seconds. 
A further object to the invention is to provide a ma 

chine which is substantially automatic so that the several 
operations will take place in properly timed sequence 
without failure and with absolute accuracy even when the 
machine is operated by an inexperienced operator. 
A further object of the invention is to provide a ma 
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chine in which the various instrumentalities are so de-, 
signed as to insure absolute safety to the operator, re 
gardless of his inattention and failure to observe the cus 
tomary precautions. w - - - 

Other objects of the invention will be apparent from 
the accompanying drawings and following specification 
wherein a commercial model of the machine as now being 
manufactured and sold is shown and described in detail. 

Referring to the drawings: - . . ." 
Fig. 1 is a plan view of the entire machine; 
Fig. 2 is a side elevation of the entire machine; . . 
Fig. 3 is a side elevation of the pneumatic metal pump, 

partially in section; - - - - - - 
Fig. 4 is a side elevation looking from the left of Fig. 

3 of the upper part of the pneumatic pump with parts 
broken away; 

Fig. 5 is a detail view of a part of the pump operating 
connections and controls; - . . . . . 

Fig. 6 is a plan view of the casting box; 
Fig. 7 is an elevation of the parts shown in Fig. 6 look 

ing from the left of Fig. 2; 
Fig. 8 is a section along line 8-8 of Fig. 7; 
Fig. 9 is a section along line 9-9 of Fig. 6; 
Fig. 10 is a perspective of the nozzle and its wiper 

with parts omitted; - 
Fig. 11a is a longitudinal section of the 

of the machine; 
Fig.11b is a continuation of Fig. 11a, showing the plate 

trimming and cooling sections; . . - 
Fig. 12 is a transverse section along line 12-12 of 

Fig.11a with parts broken away; . . 
Fig. 13 is a section along line 13-13 of Fig. 12, par 

tially broken away; . . . 
Fig. 14 is a similar view along line 14-14 of Fig. 12; 
Fig. 15 is a similar view along line 15-15 of Fig. 12; 
Fig. 16 is a similar view along line 16-16 of Fig.11a; 
Fig. 17 is an enlarged detail view in section along line 

17-17 of Fig. 16; . . . . . . . . . . 
Fig. 18 is an enlarged longitudinal sectional view along 

casting section 

the same plane as Figs...11a and 11b showing the driving 
mechanism for the shaving and trimming knives; . . . 
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Fig. 19 is a detail view, partly in section, along line 
19-19 of Fig. 18; 

Fig. 20 is a detail view partly in section of the plate 
position stop; 

Fig. 21 is a detail section along line 21-21 of Fig. 20; 
Fig. 22 is a longitudinal section of the plate lifting 

mechanism along line 22-22 of Fig.25; 
Fig. 23 is a transverse section along line 23-23 of 

Fig. 22; 
Fig. 24 is a transverse section along line 24-24 of 

Fig. 22; - 
Fig. 25 is a transverse section along line 25-25 of 

Fig. 22; 
Fig. 26 is a sectional detail along line 26-26 of Fig.25; 
Figs. 27 and 28 are diagrammatic views showing the 

operations of the plate positioning mechanism; 
... Fig. 29 is a detail section on line 29-29 of Fig. 11a; 

Fig. 30 is an end elevation of the plate cooling stand; 
Fig. 31 is a fragmentary elevation of the plate stop 

device; - 

Fig. 32 is a section along line 32-32 of Fig. 33; 
Fig. 33 is a plan view of the cooling stand; : 
Fig. 34 is a detail view of a portions of the control 

mechanism; and - . . . . 
Fig. 35 is a wiring diagram of the control mechanisms 

for the metal pump. - ... 
Referring to the drawings, particularly to Figs. 1-5, 

inclusive, the pump comprises a main casting 1 having 
at its lower end a cylinder 2 which is normally submerged 
in the molten metal in the furnace 3. The pump piston 
4 consists of a metal disk whose outer perimeter is 
grooved as is customary in pumps of this character. The 
piston 4 is mounted on the piston rod 5 adjacent its end 
for limited lost motion above a disk. 6 attached to the 
lower end of the piston rod. The disk. 6 is provided 
with a marginal flange which is ground to seat against 
a flange 7 on the under side of the piston 4 surrounding 
holes 8. When the piston rod is elevated by the pneu 
matic operating mechanism which will be later described, 
the flange of the disk 6 seats against the flange 7 of the 
piston and lifts the piston in the cylinder, thereby forcing 
the molten metal upward through the discharge passage 
9 which is cast integral with the cylinder 2. On the 
downward stroke the piston 4 is pushed away from the 
disk 6, allowing the metal to pass through the holes 8 
into the cylinder. . . . 
The main casting 1 of the pump is fixedly attached 

to the under side of a bifurcated bracket 10 which 
50 
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projects rearwardly from the main frame casting 11 to 
which the stationary half of the mold 12 is fixedly 
attached. . - . - 

For conveying the molten metal to the mold the pas 
Sage 9 is provided with an extension 13 which extends 
upwardly between the two parts of the bifurcated bracket 
10 and forwardly to a position immediately overlying 
the opening between the two halves of the mold, as shown 
more particularly in Figs. 7 and 8. As here shown the 
extension 13 is provided with a discharge spout 14 of 
arcuate configuration overlying the opening into the 
mold and with a pivoted cutoff lip 15 which normally 
closes the discharge spout when the mold is open but is 
SWung back from beneath the discharge spout when 
the mold is closed and locked, as will be later described. 

Referring again to Figs. 3, 4 and 5, the pump piston 
is actuated by compressed air supplied to a cylinder 16 
Supported at the upper end of the piston rod on a casting 
17 fixedly mounted on top of the casting 1. The casting 
17 is provided with a forwardly extending portion 18 
upon which is mounted the valve mechanism and other 
parts for controlling the operation of the pump. The 
compressed air from a source, not shown, is supplied 
to the intake pipe 19 at approximately 90-100 pounds 
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pressure. The admission of air to the opposite sides 
of the piston of the pneumatic cylinder 6 is controlled 
by an electrically operated valve whose circuit is ener 
gized by the operator from the push button 20 mounted 
in the side wall of the main frame 11, as shown in Fig. 1. 
The control valve mechanism for the pneumatic cylinder 
is not shown in detail as it is of conventional design 
and forms no part of the present invention. Preferably 
the electrically operated valve controls a pilot motor 
which in turn operates the valve of the pneumatic cylin 
der as shown in Fig. 35 wherein the control circuit for 
the pump is shown diagrammatically. The pilot motor 
may however be omitted and the main pump valve 2i. 
operated directly by the solenoid 22. 

In order to regulate the speed of movement of the 
pump piston and consequently the rate of discharge of 
the molten metal, a pressure reducing valve 23 is posi 
tioned between the supply, pipe 19 and the pressure inlet 
of the pump control valve 21. The pipes leading from 
the control valve 21 to the opposite ends of the cylinder 
16 are also provided with regulating valves 24 whereby 
the pressure of the air admitted to the cylinder 6 and 
also the back pressure on the discharge of air from the 
other end of the cylinder may be accurately regulated 
to control the speed of movement of the piston 4. 
The length of travel of the piston is also subject to 

exact regulation. For this purpose there is mounted in 
the housing 8 a shaft 25 on which is mounted for ro 
tating movement a crank arm 26 whose bifurcated end 
embraces the piston rod 5 and is operatively connected 
thereto by pins 27 which extend into slots in the ends of 
the arm 26. Also mounted on the shaft 25 and fixed 
thereto is a member 28 which embraces the hub of the 
arm 26 and provides a lost motion connection between 
the arm 26 and shaft 25. The arm 26 moves the mem 
ber 28 in its upward movement through a spring 33 
which allows a limited continued movement of the arm 
26, after the movement of the member 28 is stopped by 
an adjustable stop screw 29 carried by the frame por 
tion 8. The member 28 is provided with a downward 
extension 30 in which is threaded a pin 31 positioned to 
engage the knob of a switch 32 mounted on the arra 
26, and connected to the control circuit of the valve 23. 
When the member 28 engages the end of the stop screw 
29 the continued upward movement of the arm 26 will 
cause the arm 32 of the switch to be turned to close the 
circuit through the switch, and through the holding coil 
of the push button circuit so that the control valve 2A, 
under the influence of its spring, will be shifted to posi 
tion to connect the pipe 34 leading to the upper end 
of the cylinder to the pressure supply to thereby move 
the piston downwardly. The initial downward move 
ment of the piston rod opens the valve formed by the 
disk 6 and piston 4, thereby allowing the molten metal 
to flow into the cylinder through the ports 8, which 
movement continues until the piston is once more at 
its bottom position. At the initial downward movement 
of the piston 4 the circuit through the switch 32 is 
released by the expansion of spring 33 which shifts the 
stop 3 away from the knob of the spring. 
By properly adjusting the stop screw 29 and the con 

tact screw 31 the stroke of the piston rod 5 may be 
exactly timed to deliver at each operation the required 
quantity of metal for the plate to be cast. 
The push button control includes a “stop' button in 

parallel with the switch 32 so that the operation may 
stop, the movement of the piston before the end of its 
stroke as fixed by the adjustment of screw 29. 
The circuit of the solenoid of valve, 2 contains con 

trol relays, to be later described, whereby the solenoid 
cannot be energized until all parts of the machine are 
properly positioned for the pouring operation, and in 
cluded in the circuit is a signal lamp 36 which lights 
when the push, button circuit is fully closed and remains 
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4. 
lit until the casting has cooled sufficiently to be removed 
from the mold. 

The casting section 

The mold in which the plate is cast comprises mov 
abie and fixed sections. The fixed section 12 consists of 
a double walled casting of semi-cylindrical contour 
mounted in vertical position in the main frame casting 
11, as shown more particularly in Figs. 11a and 15. 
The stationary mold proper is removably supported in 
the main frame casting by bolts not shown. Short pipe 
sections 40 set in the convex face of the mold section 
and projecting into holes in the front wall of the double 
walled rear section of the main frame 11 provide pas 
sages for the circulation of the cooling water from the 
mold section to the water compartment in the frame to 
which the discharge to the drain is connected. A pipe 41 
leads upwardly within the double walled part of the 
frame 1 to a point adjacent the pipes 40, so that the 
water from the movable mold section will enter the 
frame compartment at the top and thus maintain a con 
stant water level in the mold section. Thermostats 42 
and 42a mounted respectively in the rear wall of the 
mold section 2 and the front wall of the movable mold 
section control the circulation of water through the 
cooling system (see Fig. 15). 
The front face of the mold section 12 is double walled 

to provide a vacuum, chamber 44 by means of which the 
papier-mache matrix is held firmly seated against the 
wall of the mold section. The front wall 45 of the double 
walled section is perforated throughout its lower half 
against which portion the matrix is seated, and the space 
44 between the wall sections is connected through holes 
in the bottom wall of the mold section 12 with a vacuum 
manifold 46, see Fig. 11a, to which is connected an ex 
haust pipe 47 leading to a vacuum pump, not shown. 
The upper edge of the matrix is covered in the conven 
tional manner by the lower edge of a pouring shield 50 
which is suspended from hangers mounted on the sta 
tionary part 2 of the mold, which suspension is best 
shown in Figs. 7 and 8. 
The shield consists of a semi-cylindrical piece. of sheet 

metal conforming to the curvature of the fixed mold sec 
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tion and having its lower edge offset slightly, as custo 
mary, so as to overlap the upper edge of the matrix. As 
seen in Fig. 7 the upper edge of the sheet projects above 
the mold at the sides beyond the pouring spout and is 
suspended from hangers 52 at each side of the fixed mold 
section. These hangers. 52 have bearings 53 at their 
lower ends in which are mounted pins 54 on which the 
pouring shield is supported at its upper edge. The pour 
ing shield is held in place on its bearings by a 2-part 
sleeve 55 which is mounted on the projecting portion 
of the pin 54, the two parts being clamped in place on 
opposite sides of the pouring shield 50 by means of a nut 
56 on the end of the pin 54. The pins 54 also have 
central bores in which are mounted springpressed bolts 
57, which, when the mold is closed and the pouring 
shield in place, latches behind brackets 58 on the top of 
the movable mold section. 
The two hangers 52 are supported for movement in 

unison by a shaft 59 mounted in fixed bearings carried 
by a support 60 mounted on top of the stationary mold 
section 2 and having a cross member 61 extending over: 
the pouring nozzle 4. A spring 62 holds the brackets 
in latched position as shown in full-lines in the drawings 
or in their fully elevated position as shown in dotted 
lines in Fig. 8, as the pivot to which the spring is attached 
passes from one side to the other of the supporting shaft 
59 wheir the hangers are frily elevated. By this constill 
tion the pouring shield is normally held completely out 
of the way when the mold is opened and also held in 
proper position overlying the matrix when the mold is 
closed. A handle: 65 is attached to one of the pins 54 
(see Fig. 9), by means of which the operator may shift 
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the pouring shield to closed position after the matrix is . 
in place. . 
The movable mold section is shown more particularly 

in Figs, 11a and 12. It comprises primarily a double 
walled casting 65 having water connections, indicated 
generally at 66, for circulating cooling water. When in 
closed position the weight of the movable mold sections 
rests on a semi-circular ring section 91, see Figs. 16 and 
17, which is pivoted at its ends on shafts 92 at the upper 
ends of brackets 67 fixed to the main frame. The ring 
section 91 is supported at its outer edge by lugs 99 at 
tached to the face of the fixed mold section as will be 
later described. The movable mold section is provided 
with rollers 70 projecting from its opposite sides (see 
Fig. 12) and running on tracks 71 carried by the ma-. 
chine frame intermediate the mold and the trimming sec 
tion of the machine. - 
The movable mold section is turned from vertical 

closed position to horizontal open position by means of 
a handle 73 mounted on the rear face of the movable 
mold section (see Fig. 12) and serving also to operate 
the locking bars 75 which serve to lock the two mold 
sections firmly together for the molding operation. The 

10 

a pedal 94 is provided (see Fig. 1) attached to the end 
of a cross shaft 95 supported in the machine frame at a 
point for the pedal to be conveniently stepped on by the 
operator when operating the handle 73 to open the mold. 
The shaft 95 extends across the machine frame and at 
its middle point is provided with a crank arm 96 con 
nected by a link 97 depending from the arcuate support 
9 to which is attached the ring section 90, which forms 
the bottom of the mold. The bottom section 90 of the 
mold is not rigidly attached to the support 91 but as 
shown in Fig. 17 is connected thereto by pins 98 on the 
Support 90, which pins fit loosely in holes, adjacent the 

15 
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locking bars 75 extend along the vertical edges of the 
semi-cylindrical double walled casting 65 and are sup 
ported for lateral movement in recesses 76 in the adjacent 
faces of the castings 77 which carry the brackets 78 for 
the supporting rollers 70. The castings 77 extend below 
the casting 65 and provide hangers 79 for a shaft 68. A 
pair of arms 80 are connected to the shaft 68 and ex 
tend rearwardly to fixed pivots 89 on the main frame 
of the machine. The arms 80 control the path of move 
ment of mold section as it is swung from closed vertical 
position to its open position to bring the plate in line 
with the plate receiving guides of the trimming section. 
The locking bars 75 are shifted inwardly by the down 

ward movement of the handle 73 to release the locking 
bars from engagement behind the lugs 81 bolted to the 
adjacent edges of the fixed mold section. As shown in 
Fig. 12, there are three lugs 81 along each side edge of 
the movable mold section which lugs serve also to hold 
in place clanking bars 82, between which and the locking 
bars 75 the edges of the matrix is clamped when the 
mold is closed and locked. As will be noted in Fig. 14, 
the recesses in which the bars 82 are supported are so 
shaped that they have a limited turning movement about 
their vertical axes when the mold sections are separated 
to allow the edges of the freshly cast plate to move away 
from the fixed mold section without injury. 
The locking bars 75 are moved in unison by means 

of a toggle mechanism comprising a bar 83 mounted for 
sliding movement in guides 84 near the upper and lower 
ends of the movable mold section, and links 85 connect 
ing the bar 83 with the locking bars 75. As shown in 
Fig. 13, the hub of one of the links 85 is extended rear 
wardly to and provided with a divided socket 86 in which 
the end of the handle 73 is fixed. Downward movement 
of the handle 73 will first lift the bar. 83 thereby with 
drawing the locking bars 75 from engagement with the 
lugs 81 and will then move the top of the movable mold 
section backward and downward about the axis of the 
rollers 70 while the bottom of the mold section moves 
upward in a path defined by the shaft 68. The resultant 
movement serves to position the movable mold section 
in horizontal instead of vertical position and at an eleva 

25 

30 

35 

40 

45 

50 

55 

80 

65 
tion such that the freshly made casting is in line with 
the supports for the casting in the trimming section. 
As described above, the bottom wall of the mold is 

formed of a separate ring section 90 carried by an arcuate 
support 9 (see Figs. 16 and 17), which is pivoted at its 
ends on stub shafts 92 mounted in fixed bearings 93 so 
positioned that the shafts 92 are in substantial align 
ment with the shaft 68 when the mold is closed. 
To assist in separating the mold sections after the 

casting has solidified and cooled sufficiently to be handled 

70 
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bottom edge of the ring section .90, whereby, the part 
90 may move relatively to the support, both vertically 
and horizontally. ... The part 90 is vertically positioned by 
lugs 99 attached to the rigid mold section adjacent its 
bottom edge. . . . . . . . . . . . . 
When the operator steps on the pedal 94 the upward 

movement of the support 91 lifts the movable mold sec 
tion at its forward end, thereby causing it to turn about 
the axis of the shaft 68, the rollers 70 moving backward 
on their tracks 7i. The operator at the same time, 
through the handle 73, shifts the upper portion of the 
movable mold section backward and downward, thereby 
causing the section to move bodily backward, with the 
rollers along their tracks while at the same time turn 
ing from vertical to horizontal position. The upward 
movement of the front bottom corner of the mold section, 
by means of the pedal 94, is of sufficient amplitude for 
the further movement of the mold section after the sup 
port 91 reaches the limit of its upward movement, to be 
largely a pivotal movement about the axis of the rollers 
70 in which movement the downward movement of the 
upper part of the mold section in large measure counter 
balances the upward movement of the lower section. 
. . The pouring plate 50 is moved away from the station 
ary mold section when the mold sections are separated 
by the pins 57 which project behind the brackets 58 at 
tached to the upper face of the movable mold sections, 
as shown more particularly in Fig. 6. As the mold sec 
tions are separated at their upper edges the brackets 58 
through the pins 57 cause the supporting hangers 52 to 
turn clockwise about the axes of shaft 59, thereby swing 
ing the pouring plate with the movable mold section and 
the freshly cast plate. As the opening movement of the 
movable mold section continues the pins 57 will move 
upwardly due to their connection with the hangers 52 
while the upper part of the mold section turns down 
wardly about the axes of rollers 70. The pins 57 and 
the brackets 58 therefore, move out of contact with each 
other. The parts are so positioned, however, that when 
the pins 57 are no longer engaged by the brackets 58 
the hangers 52 will have been swung backward far enough 
for the pin to which the spring 62 is connected to pass 
beyond the center of the supporting shaft 59 so that the 
spring will thereafter lift the pouring plate as the opening 
movement of the mold continues to the position shown 
in dotted lines in Fig. 8. - . 
The movement of the pouring plate also serves to 

control the movement of the cut off lip 15 of the pouring 
spout. As shown in Fig. 8, cut off lip 15 is provided with 
forwardly extending arms 15a at each side, which arms 
are positioned to engage the brackets 58 attached to the 
upper face of the movable mold section, so that as the 
mold section is separated the cutoff lip 15 will swing of 
its own weight under the pouring spout 14, and prevent 
dripping of the metal from the pouring spout. . . . . . . 
The rear face of the movable mold section is provided 

with a removable cover 100 and also with side bearing 
plates 10 which serve as rests for the movable mold 
section when in open position. The plates 101 in this 
position are in line with tracks 102 forming part of the 
machine frame adjacent the driving motor. 103. As will 
be noted in Fig. 14, the bearing plates 101 are attached 
to the side faces of the castings 77 by shouldered pins 
104 working in slots in the bearing plates. The edges of 
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the bearing plates are aligned with the edges of the cast 
plate, so that when the movable mold section is turned 
to horizontal position the plates 101 will engage the ma 
chine frame and as the mold section continues to move 
downwardly will lift the cast plate and the overlying 
matrix from the mold section. 

Carried by the fixed mold section are a pair of matrix 
positioning plates 05 (see Figs. 12 and 15), which are 
manually adjustable toward and from the edges of the 
mold to engage the edges of the matrix and hold the 
matrix in position until the movable mold section is 
closed and the edges of the matrix clamped between the 
locking bars. 75 and the bars 82 at the edges of the fixed 
mold section. -- -- 
The lamp 36 will remain lighted until a predetermiied 

time has elapsed after the push button 20 is pressed to 
effect the pouring of the metal. The duration of the 
time interval may be varied by adjusting a time switch. 
in the push button circuit, as will be later described, to 
allow the cast plate to solidify and cool to the desired 
extent before the lamp is cut-off. When the light goes 
out the operator turns the movable mold Section to hori 
zontal position, removes the matrix from the cast plate 
and shifts the plate which has been lifted away from the 
face of the mold section, into the shaving and trimming 
section which will now be described. 

The shaving and trimming mechanism 
The plate shaving and trimming mechanism is shown 

in Fig.11b and Figs. 18 to 29, inclusive. This mecha 
nism consists essentially of an over-hanging arch of ac 
curate dimensions against which the printing plate is fitted 
and held to insure its accurate trimming, and means for 
holding the casting against the overlying form while the 
shaving knives and trimming cutter operates to shave the 
underside of the casting and trim off the Surplus metal 
at the top end of the casting. 
The motor 93 for rotating the shaving and trimming 

knives, and operating the plate positioned devices, as 
shown in Figs. 11a and 18 drives through a conventional 
belt drive, the main shaft 106 which carries the shaving 
and trimming knives and operates the plate positioning 
devices, also a shaft E07 which extends through the center 
of the main shaft 106 and serves, through a gear 108 
to rotate the trimming knife on its own axis as it is. car 
ried around in contact with the cast plate by the rota 
tion of the main shaft 106. 
The main shaft 106 is driven through a double reduc 

tion gear comprising a worm 109 on the end of the 
stub shaft carrying the driving pulley 110, which worm 
meshes with a worm wheel 1 on the end of a stub 
shaft 112 supported in hangers transversely of the main 
frame and beneath the main shaft 106. The stub shaft 
112 is formed with a worm 113 which meshes with a 
worm wheel 114 keyed to the main shaft, thereby effect 
ing the continuous rotation of the main shaft whenever 
the driving motor is in operation at a greatly reduced 
speed. 

Fixedly attached to the main shaft 106 are the two 
shaving knives 15 and 16 which extend longitudinally 
of the main shaft and are supported as shown more par 
ticularly in Fig. 24 by radially extending bars 117 and 
118, respectively. The knives are mounted on the bars 
for radial adjustment through threaded stops 19 and 
-suitable clamping bolts. The shaving knife. 5 is set 
with its edge spaced away from the overhanging semi 
cylindrical casting 120 which serves as the back for the 
plate by a distance somewhat greater than the desired 
thickness of the plate so as to first effect a coarse shay 
ing operation while the knife 16 is accurately positioned 70 
to obtain exact thickness. The knife A16 also carries 
a bevelling tool 16a. 
The rotary cutter 121 for cutting off the surplus metal 

at the upper end of the plate, which in the horizontal 
position of the plate is at the far end of the backing arch 

S. 
120, is also carried by the main shaft and is rotated on 
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its own axis from the inner shaft 107 through the gear 
ing 108 and an idler gear meshing with a pinion 122 on 
the shaft of the cutter 12 as shown more particularly 
in Fig. 18. 
The main driving shaft (6 makes one complete revo 

lution for each trimming operation and in its stationary 
position, the shaving knives and the cutter project down 
ward from the under side of the shaft while the plate 
positioning member 130 is projecting radially upward, as 
shown in dotted lines in Figs. 24 and 27 in position to be 
engaged by the plate when it is shifted by the operator 
from the supporting bars 02 alongside the movable mold 
section to the supporting tracks 24 and A25 by which 
the plate is held during the shaving and trimming opera 
tion. The track 24 is fixedly attached to the under 
surface of the arcuate plate backing member 120 and its 
plate Supporting surface is substantially in line with the 
bars 102 upon which the plate is supported when the 
movable mold section is open to its horizontal position. 
The other plate supporting member 25 is mounted for 
both vertical and horizontal movement in order to hold 
the plate firmly against the backing member 120 and 

25 under the desired pressure. The plate positioning device 
is shown in detail in Figs. 20 and 21 and, as here shown 
comprises the upstanding guide member 30 supported 
for turning movement on a pin 32 carried by a bracket 
f32 mounted on and extending transversely of the main 
shaft 106. The bracket 132 is rigidly clamped against 
the main shaft 106 and is provided with means by which 
the position of the bracket may be accurately adjusted 
longitudinally of the main shaft. This means, as shown, 
comprises an adjusting screw 2.33 extending through the 
rear transverse web of the bracket E32, which screw bears 
against one of the clamping bolts 34 by which the 
bracket is clamped to the shaft. The shaft 131 is carried 
by ears 135 extending forwardly from the bracket 132 
and is surrounded by a coil spring 136 which serves to 
normally hold the positioning member 130 in upright 
position with its plate engaging face normal to the axis 
of rotation of the main shaft, in which position it is held 
by a stop pin 37 working in an arcuate recess in the 
hub of the member 130. By this construction the posi 
tioning member 30 can turn downwardly when the plate 
is shifted into the cutting and trimming section, and will 
then Spring back into the vertical position shown when 
the trailing edge of the plate clears the member 130. In 
operation the plate is pushed beyond the positioning 
member and is then shifted back by the operator until 
its trailing edge contacts the vertical surface of the plate. 
After the plate is So positioned with its trailing edge, 
that is, the edge which was the bottom edge in the cast 
ing operation, the motor is started by push button con 
trol, turning the mian driving shaft 106 in a counter 
clockwise direction as shown in Fig. 24. The first opera 
tion performed by the rotation of the main shaft is the 
longitudinal readjustment of the plate in the arch 20. 
This is accomplished by the relative movement of the 
guide 130 and the plate, which at the time the plate is 
pulled back against the member 30, occupy the relative 
position shown in Fig. 27. The edge of the plate incon 
tact with the guide 13G is. W-shaped and consequently 
when the operator pushes the plate back against the guide 
30, the edge of the plate will be more or less flattened by 

its contact with the guide so that the position of the 
plate in the housing will vary slightly depending on the 
-force with which the plate is pushed against the guide. 
This force cannot of course be regulated and conse 
quently the guide 136 is shaped to position the plate by 
the relative movement of the guide and plate at the be 
ginning of the rotation of the main shaft 106: To this 
end the side edges of the guide 130 are beveled as shown 
at 38 in Fig. 20, so that upon relative lateral movement 
of the plate and guide the plate - will be shifted toward 



2,944,306 
9 

the rear of the machine to the extent that the edge of the 
piate has been flattened by its impact against the guide. 
This final adjustment of the plate occurs before the 
movement of the lock up mechanism is initiated by its 
cam so that when the plate is finally locked in position 
for shaving and trimming it will be accurately positioned 
with respect to the shaving and trimming knives. 
The lock up movement of the movable support for 

the edge of the plate is effected by a cam 140 on the 
main shaft through the medium of a yoke 141 having a 
roller 42 which bears on the cam 4. The yoke 41 
embraces the main shaft 106, as shown, to maintain the 
axis of the cam roller in parallelism with the axis of the 
main shaft. The end of the armyoke. 41 is attached 
to a crank arm 45 keyed to a shaft. 46 supported in 
fixed bearings in the machine frame. Also attached to 
the shaft 146, as shown more particularly in Figs. 27 
and 28, are two crank arms 147 to the outer ends of 
which are pivoted rods i58 which support the movable 
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plate supporting track 125 by means of which the plate 20 
is elevated from the position shown in Fig. 27 to its 
position in close contact with the underface of the back 
ing arch 20. The two arms 147 are attached to the shaft 146 at longitudinally separated points to thereby 
support the movable guide 125 at each end. The mecha-2 
nisms at each end of the movable guide whereby the 
guide is moved upwardly and outwardly are identical 
in design and operation and only one such mechanism 
will therefore be described. 
As shown in Fig. 25, the support 125 consists of a 

longitudinally extending bar along whose top inner edge 
is attached a wear plate shaped to fit the edge of the 
casting but with its inner face at a greater radial dis 
tance from the center of the main shaft than the inner 
face of the plate so that the shaving knives will clear 
the guide bar 125 in their operation. In order to guide 
the casting onto the bar 125 it is formed at its frontend 
beyond the path of movement of the shaving knives with 
an upstanding lip 151. The bar 125 is supported at 
each end on depending bars 155 of rectangular cross 
section, mounted in guides 56, which guides are mounted 
for pivotal movement on arms 157 also supported on 
the shaft 146. Depending from the bars 155 are rods 
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O 
frame and removable from the outside, as showri. As 
will be apparent from the above, the bar 125 will be 
elevated from the position shown in Fig. 27 to the posi 
tion shown in Fig. 28 by the initial movement of the 
cam 147 in a counterclockwise direction, during which 
movement the angle of the guide 156 remains substan 
tially the same due to the shape of the cam 162. When, 
however, the bar reaches the position shown in Fig. 28, 
the roller 163 moves inwardly toward the shaft. 146 
due to the shape of the cam 162, thereby turning the 
guide about its supporting pivot in the end of the arm 
157 so as to shift the bar 125 outwardly away from the 
main shaft 106 so that when the plate is brought against 
the backing arch 120 the final angular movement of the 
cam 162 as the cam follower of the main actuating cam 
140 reaches the concentric portion of the cam, will turn 
the guide 156 about its pivot at the end of cam 164 so 
that the lip of the wear plate on the bar 125 will be 
pressed against the grooved edge of the casting and be. 
clear of the shaving knives. This last final outward 
movement of the guide 56 is also accomplished by spring 
pressure, that is to say, the spring 165 turns the arm 164 
in its clockwise direction to the extent permitted by the 
cam 62 or the lip of the wear plate and by properly 
shaping the cam 162 the roller will be out of contact . 
with the cam at the end of the cam's movement. By 
this construction the plate is held upward against the 
backing arch by the pressure of the spring 160 and the 
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158 which at their lower ends extend through pivot pins 
168 carried at the ends of the crank arms 147. A spring 
160 surrounds the rod 158 between a collar 159 and 
a fixed collar at the end of the rod adjacent the block 
155 and nuts 61 are threaded on the lower end of the 
rod, the construction being such that counterclockwise 
movement of the shaft 146 through the agency of the 
cam 142 will move the bar 25 upwardly in a path. 
determined by the pivotally supported guide 156 and 
with a pressure determined by the tension of the spring 
160 and the extent of movement of the arms 147 after 
the upward movement of the plate has been stopped 
by the contact of the casting with the arch 120. 
As stated above, the movement of the bar 125 is both 

upward and outward, the outward movement being ef 
fected by tilting the guide 156 about its own axis, during 
which movement the rod 158 is free to turn about the 
axis of the pivot i68 while it is also moving upward 
due to the counterclockwise turning of the arms 147. 
The outward movement of the guide 156 is accomplished 
by cams 162 also carried by the shaft, 146 alongside the 
arms 147 to which the cams. 162 are attached by con 
nections which permit their relative angular adjustment, 
as shown more particularly in Fig. 25. The cam face 
of the cam 162 presses against a roller 163 in the end 
of an arm 64 fixed to and depending from the guide 
156. The cam roller 163 is pressed against the cam 
surface by a spring 65 carried by a link 166 which is 
attached to the arm 164 at one end and connected to 
the main frame of the machine at its other end. For 
convenience of assembling, the pin 166 is attached to a 
block 167 which is inset in the side wall of the machine is pipe 219. 
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lip of the guide plate 125 is held against the edge of the 
casting by the pressure of the spring 165. 
The cam 440 is so positioned on the main shaft that 

the final positioning of the casting is accomplished before 
the shaving and trimming knives contact the plate. Fig. 
24 shows the position of the shaving knives and edge 
cutter at the point in the revolution of its cam 140 where 
the casting has been firmly clamped in place. During 
the continued rotation of the main shaft the cam 140 
holds the crank arm in its downward position, the con 
centric portion of the cam being of such extent that the 
shaving and trimming operation is completed before the 
plate is released. 

After the shaving knife 116 clears the lower edge of 
the plate at the conclusion of its shaving operation the 
cut away portion of the cam 140 contacts the roller of 
the arm 141, allowing the arm to be elevated by its 
spring 169, turning the shaft 146 in a clockwise direc 
tion to thereby lower the bar 125 and with it the trimmed 
and shaved casting. When the roller reaches the inner 
most point on the cut away portion of the cam 140 the 
motor is stopped by means of a stop switch 170 con 
trolled by a timing cam 171 attached to the main shaft. 
The cast plate is now sufficiently below the back arch 
to be conveniently grasped by the operator and shifted 
to the cooling section. 

The cooling section 
The cooling section is illustrated primarily in Fig. 11b. 

and Figs. 30-33. The cooling section proper is carried 
by a subframe 200 which is bolted onto the end of the 
main frame, as shown in Fig. 11b. The subframe 200 
is formed on each side with tracks or ledges 201 for sup 
porting the casting during the cooling operation, which 
tracks are in line with tracks 202 fixed to the opposite 
sides of the main frame beyond the backing arch 120 as 
shown more particularly in Fig. 33. 
The cooling mechanism proper comprises a series of 

Spray pipes 203 extending in opposite directions from a 
middle manifold 204 which is fixedly supported by the 
subframe 200 at a point about midway the length of 
the casting when resting on the tracks 20 to which it is 
shifted by the operator. The manifold 204 is of arcuate 
shape and is supplied with water under pressure through 
pipes 205 leading to the opposite ends of the manifold 
and with air from the compressed air supply through 

... a 
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Supported beneath the manifold and at a position cor 

responding with the axis of curvature of the plate when 
supported on the tracks 201 is a rotary shaft 206 to 
which shaft semicircular cover sections 207 are fixedly at 
tached at their respective axes of curvature, the two cover 
sections being of a shape to surround the ends of the 
casting and the spray pipes 233 when the cover sections 
are in their upright positions shown in the drawing. The 
shaft 206 has at one end a coiled spring 203 which is 
fastened at one end to the shaft and at its other end to 
the shaft bearing in such manner as to bias the shaft in a 
counterclockwise direction when viewed from the end 
of the machine as shown in Fig. 30. Attached to the 
cover section 237 at the end of the machine is a handle 
2:4 by means of which the shaft 286 may be turned 
against the tension of the spring 263 to turn the cover 
sections 267 from a position beneath the shaft 206 after 
the casting is shifted from the trimming section into the 
cooling section of the machine for the final cooling 
operation. 
The handie 2 is is detachable and bolts are provided 

at the opposite side of the cover section to which it may 
be attached if the machine is not able to be operated 
from that side. When the handle is shifted an oppositely 
wound spring is substituted for spring 258 to bias the 
cover in a clockwise direction. In order to prevent the 
cover being shifted to cover the plate until the piate is 
properly positioned in the cooling section, a locking 
means for the cover is provided as shown in Figs. 31 and 
32. This locking means comprises two trips 259, which 
serve as stops for the plate when it is shifted into the 
cooling section. The trips 2it are pivoted at the oppo 
site sides of the end section of the subframe 26 in posi 
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tion to be engaged by the end of the casting when the 
latter is shifted by the operator into position overlying 
the cooling pipes. One of the trips 226 depending on the 
side to which the handle 224 is attached is normally 
biased by a spring 2.5i, see Fig. 32, in a direction for 
its lower end to extend outwardly into the path of move 
ment of the cover section 287 when the latter is turned 
to its underlying position to which it is adjusted to permit 
the casting to be placed in the cooling section. The cover 
section 287 is provided with an offset portion 212 which 
is engaged by the lower edge of the trip 2.ÉÉ when there 
is no plate properly positioned on the tracks 2i. 
The operator therefore has to properly position the 

plate before the cover can be turned to enclose the plate 
for the cooling operation. 
The position of the cover controls the water Supply 

and means are provided, as shown in Fig. 30, whereby 
the water cannot be turned on unless the cover is closed. 
This cut-off mechanism comprises a disk 25 attached to 
the end of the shaft 206 and provided with a notch 26 
positioned to be beneath the shaft 256 when the cover is 
in closed position. A latch 27 engages a notch in the 
disk when the cover is closed to hold the cover against 
opening until the cooling cycle is completed. Mounted 
on the end of the machine frame adjacent the end of 
latch 257 is a switch 2:3 whose movable member pro 
jects beneath the end of the latch 27. The switch 228 
starts the cycle of a timing motor, which controls the 
supply of air and water to the pipes 285 and 219 re 
spectively connected to the manifold 204 of the spray 
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pipes 223. This mechanism is not shown as it forms no 
part of the present invention but it will be understood 
that the water and air are alternately supplied to the 
manifold for predetermined intervals which may be 
varied as desired by adjusting the contacts of the timing 
inctor. The upward movement of the latch into the 
notch of the disk 255 when the cover is closed closes the 
switch 2:3 and initiates the cooling cycle. 
Also attached to the latch 257 is the core of a solenoid 

223 which is energized by the timing clock of the cool 

70 

ing system, after the final water spraying, to release the 
latch, permitting the cover 267 to be opened by the 75 

12 
spring 208. The air supply may be left on a few seconds 
after the cover opens to facilitate, the final drying of the 
plate. Also attached to the latch 257 is a handle 222 
by means of which the operator may release the latch 
and allow the cover to open. 
When the plate is removed from the cooling section 

the trip 20 is pressed outwardly by its spring 211 there 
by locking the cover in open position until the next plate 
is properly positioned over the spray pipes. 

Operation 
It will be assumed that power has been supplied to 

the circuits of the several units, that the casting box is 
open with the core in horizontal position and a matrix 
available. The pouring shield is in its elevated position 
in which it is held by the spring 62. The operator places 
the matrix in position against the concave wall of the 
casting box with its lower edge supported on the curved 
bar as shown in Fig. 17. 
The side edges of the matrix are positioned by the 

plates i05 on the casting box, Fig. 12, and the vacuum 
pump started to exhaust the air from the vacuum chamber 
back of the perforated wall of the casting box to hold 
the matrix during the casting operation. The relay 
marked "vacuum" in Fig. 35 is energized when the vac 
uun is supplied to the vacuum chamber and closes the 
switch in the line to the control solenoid of the valve 
2i of the cylinder 6 of the metal pump. This switch. 
will not close until the matrix is in position because the 
Sub-atmospheric pressure required to operate the control 
valve which closes the circuit through the relay will not 
be attained until the perforated face of the mold section 
is covered by the matrix. 
The pouring shield is lowered by means of the handle 

65, Fig. 12 and held in position by spring 62. The core 
box is then closed and locked by means of handle 73. 
When the core box is locked, bar 83, Fig. 12, closes 
switch 87 at the bottom of the core of the casting box 
energizing the relay marked "core' in Fig. 35. 
The operator now opens the main water valve 88 

in Fig. 34, at the same time closing the switch 89 which 
energizes the relay marked “water' in Fig. 35, thereby 
completing the circuit to the starting button 26. The ma 
chine is now ready for the casting operation. Upon 
pressing the starting button the solenoid of switch 240 is 
energized, lifting the switch to the position shown in 
Fig. 35 and closing the circuit through the control sole 
noid 22 of the valve 21 thereby connecting the air pres 
sure line to the bottom end of cylinder 16 and the upper 
end to the exhaust point at the upper end of the valve 
cylinder. The pump piston commences is upward move 
ment forcing the molten metal through the pipes to the 
discharge spout whence it flows into the casting box. 
The Switch 240 is held in closed position by the latch 24i, 

Closing the switch 240 also closes the circuit through 
the solenoid of the switch of lamp 36 and energizes the 
notor of the time switch which controls the latch of the 
lamp Switch. - 
When the pump piston has moved upwardly through 

the desired distance as determined by the adjustment of 
stop 29, switch 32 will be closed releasing latch of switch 
24i and deemergizing solenoid 22. The valve 2; will 
then be lifted by its spring to connect the upper end of 
cylinder 16 with the pressure supply and the lower end 
with the exhaust thereby stopping the discharge of metal 
and causing the piston 5 to move downwardly in its cyl 
inder, during which movement the molten metal will flow 
through the ports 8 in the piston. 
The lamp 36 will remain lighted until the time switch 

opens indicating that the plate is ready to be removed 
from the casting box. The time switch is adjustable 
So that the cooling time may be regulated as desired. 
The cooling of the casting box is also regulated by 

valves, not shown, which are controlled by the thermo 
stats 42, 42a to maintain the Water in the casting box 
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and core at the desired temperatures for which the thermo 
stats are set. By the combined time and temperature ad 
justment an exact regulation of the cooling of the cast- . 
ing is retained. x & 
When the lamp 36 is turned off by the time switch 

the operator opens the casting box and turns the core 
back to horizontal position in the manner above de 
scribed after first pressing down on the handle 73 to lift 
the bar 83 and thereby withdraw the locking bar 75 and 
release the core section. As explained, the operator ini 
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tiates the opening of the casting box by stepping on the 
pedal 94 to thereby elevate the lower front portion of 
the core while the upper part is moved rearwardly and 
turned about the axis of the roller 70. The movement 
of the locking bar 83 opens the switch 87, thereby de 
energizing the relay marked "Core' in the circuit of the 
push button 20 so that the metal pump cannot be again 
operated until the core box is closed. As the core box 
is opened the brackets 58 on top of the core box, by 
engagement with the pins 57, swing the arms 52 for 
wardly, thereby lifting the pouring shield away from the 
matrix, at the same time lifting the pouring shield from 
between the matrix and the core so that the matrix will 
remain in position on the plate and will not be disturbed 
as the core is opened. The initial opening movement of 
the core also closes a switch not shown which cuts off 
the vacuum pump from the vacuum chamber at the lower 
ends of the casting box, thereby leaving the matrix free 
to move with the plate and the core to horizontal po 
sition. As the core approaches the horizontal position the 
rails 101 at the side contact the machine frame on op 
posite sides of the driving motor 103 and are held against 
further movement with the core to thereby lift the cast 
plate away from the core. 
The operator removes the matrix from the plate and 

shifts the plate into the trimming section beneath the 
arch 120. At this time the stationary track 124 and 
movable track 125 are in line with the bars 102 on which 
the edges of the plate are resting and the stop 130 for 
the bottom edge of the plate is in the position shown 
in dotted lines, in Fig. 27. As the plate is pushed back 
by the operator from the bars 102 to the supports 124 
and 125 it is shifted a sufficient distance to clear the 
part 130 so that the part 130 will swing back to vertical 
position. The operator then pulls the plate back against 
the stop before pressing the start button 231 for the driv 
ing motor. 
As described above, the first operation effected by the 

rotation of the main shaft 06 is to oscillate the shaft 
146 through which the movable plate supporting bar 125 
is elevated and shifted outwardly to press the plate against 
the arch 120. During this portion of the rotation of the 
main shaft 06 the stop 130 which is mounted on the 
main shaft moves transversely with respect to the plate 
and thereby serves to shift the plate backward slightly if 
the operator has moved the plate against the stop with 
sufficient force to indent the relatively soft metal of the 
plate. In this way the edge of the plate which is formed 
at the botton of the casting is positioned with great ac 
curacy in the trimming arch so that the plates will al 
ways be cut to precisely accurate dimensions. 
By the time the trimming and shaving knives contact 

the edge of the plate and commence their cutting and 
shaving operations the plate will be correctly positioned 
against the under side of the arch 120 of the trimming 
section and there held under the pressure of the spring 
160 which, as explained above, can be adjusted within 
fairly wide limits. 

After the main shaft has completed its one rotation 
the cut of Switch 170 is operated to stop the driving mo 
tor 103 and, as explained above, the cam 140 is so shaped 
that the plate is properly positioned in the arch before it 
is engaged by the shaving and trimming knives and there 
held until the shaving and trimming. operation is com 
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plete and thereafter lowered out of engagement with 
the shaving knife and in position to be shifted by the 
operator into the cooling section of the machine before 
the one revolution of the main shaft is completed. In 
normal operation the driving motor 103 is stopped by 
the one revolution switch through cam 171, but a stop 
button 232 is connected in parallel with the switch of 
cam 171 so that the operator may stop the motor at any 
time should the occasion arise. 

After the trimming operation is complete the plate is 
shifted by the operator, this time from the supporting 
bars 124, 25 onto the stationary supporting rails of the 
cooling section. As described above, the cover of the 
cooling section is held in open position by latches 210 
which are released by the movement of the plate in 
proper position into the cooling section and thereafter 
serve as stops for properly positioning the plate with 
regard to the cooling sprays. 
When the valves 210 are released the cover section 

is closed by the operation against the tension of spring 
208. At the conclusion of its closing movement latch 27 
engages the notch in the disk 215 to hold the cover in 
closed position until the cooling operation is complete. 
The movement of the latch also closes the switch 218 
which initiates the cooling cycle. At the conclusion of 
the cooling cycle the latch 217 is released so that the 
cover may open and the plate removed, leaving all parts 
of the machine in position for a second casting operation. 
Among the important novel features of our improved 

plate casting machine is the co-ordination of the metal 
pouring mechanism with the mold and its adjuncts where 
by the metal cannot be poured until all parts of the mold 
and its cooling system are ready for the pouring opera 
tion, including the proper positioning of the matrix. No 
matter how careless the operator, he cannot make a sec 
ond pour until the mold has been opened, the plate re 
moved, the matrix repositioned, the core closed, and the 
water circulating system functioning. This is of primary 
importance because of the injury which might result 
from the hot metal from inopportune or improper pour 
ling. 
The other portions of the machine, namely, the trim 

ming and cooling sections, are also provided with other 
individual safeguards to prevent operation of their re 
Spective parts when the plate is not properly positioned 
for operation. 
An important feature of the invention is the mounting 

of the metal pump solely on the frame of the casting 
machine, and with no connection to the metal furnace. 
The pump is so designed that it may be positioned at any 
angle around the arcuate opening of the mold, and by 
providing middle sections on the spout of different lengths 
the pumps can be set in furnaces on either side of the 
machine and at varying distances from the machine. Re 
gardless of the distance of the pump from the machine, 
it is controlled from push buttons on the machine frame 
adjacent the core locking handle so that the operator can 
Without changing position prepare the mold for the cast 
ing operation, pour the metal and complete the casting. 
As will be noted the plate supporting rails are in the 

same horizontal plane throughout the entire length of 
the machine. By this arrangement the cast plate is 
shifted manually from one position to another without 
having to be lifted. . This arrangement has practical ad 
Vantages over previous machines wherein the plate is 
lifted from position to position and also over automatic . 
machines having mechanical plate handling devices. 

70 
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Plate shifting and lifting devices are not altogether satis 
factory for the reason that the soft metal of the plate is 
quite liable to damage in such operation, whereas with 
our improved arrangement the plate is manually shifted 
from position to position with but little effort and quite 
as rapidly as the shifting of the plate can be accomplished 
by mechanical devices. 
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The mechanism for positioning the plate in the trim 

ning arch provides a more exact trimming of the plate 
than can be accomplished with previous machines. The 
plate is not only held fixedly against the trimming arch 
but the tension under which it is pressed against the 
arch both upwardly and outwardly may be accurately reg 
ulated so that the plate will precisely fit the printing 
cylinder when under the proper tension. The machine is 
So constructed that the control parts, namely, the push 
buttons, levers, etc., which must be manipulated by the 
operator, can be placed on either.side of the machine as 
may be desired, depending upon the location in which 
the machine is installed. The machines are so constructed 
that in assembling the control buttons, handles, valves, 
etc. can be mounted on either side of the machine, there 
by avoiding the necessity of separate controls for right 
and left-hand machines as is now the case. 

It will be understood that whereas we have shown 
and described in detail our improved machine as it is now 
in commercial operation, our invention is not limited to 
the specific constructions disclosed and includes all modi 
fications thereof which fall within the scope of the ap 
pended claims. 
We claim: 
1. In a plate casting machine a frame, a casting box 

Supported by said frame said casting box having a core 
section, means for moving the core section of said cast 
ing box from open to closed position, means for locking 
said casting box when said core section is in closed po 
sition, a power-operated metal pump supported by said 
frane, a spout extending from said pump to a position 
over said casting box, means for operating said pump, 
and a control for said operating means comprising means 
operated upon the locking of said casting box for ren 
dering said pump inoperative when said casting box is 
unlocked. 

2. The machine of claim 1 wherein said last named 
means prevents a second operation of said pump until 
Said box has been unlocked and relocked. 

3. The machine of claim 2 wherein said control com 
prises means for rendering said pump inoperative except 
when said casting box is closed and locked. 

4. In a plate casting machine, a casting box, a pump 
mounted on said casting box, said pump comprising a 
cylinder to be submerged in the metal to be pumped, 
a piston in Said cylinder, a pneumatic cylinder supported 
in line with said pump cylinder, a piston in said pneumat 
ic cylinder, a connecting rod between said pistons, means 
for admitting air under pressure to said pneumatic cylin 
der to thereby lift the piston of the metal pump and 
means for controlling the admission of air to said pneu 
matic cylinder, said last named means including a mem 
ber adjustably carried by said piston rod for modifying 
the extent of movement of said piston. 

5. In a plate casting machine, a casting box, a pump 
mounted on said casting box, said pump comprising a 
cylinder to be submerged in the metal to be pumped, a 
piston in said cylinder, a pneumatic cylinder supported 
in line with said pump cylinder, a piston in said pneu 
matic cylinder, means for admitting air under pressure 
to said pneumatic cylinder to thereby lift the piston of 
the metal pump and means for controlling the admission 
of air to said pneumatic cylinder, said means comprising 
an electrically operated valve, a switch in the circuit of 
said valve and a member adjustably carried by said piston 
for operating said switch. 

6. A plate casting machine comprising a machine 
frame, a casting box supported on said frame, said cast 
ing box having a core section, the core of said casting 
box being movable from closed position to open posi 
tion, horizontal tracks for engaging the edges of the 
plate when the core is in open position, means for pour 
ing molten metal into said casting box, a trimming arch 
carried by said frame, said arch having supporting tracks 
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for the edges of said plate in longitudinal alignment 
with the edges of said plate when said core is opened, 
cooling sprays carried by said frame at the end of said 
arch away from said core section, said frame having 
supporting tracks for said plate on opposite sides of 
said sprays, said tracks being in longitudinal alignment 
with the plate Supporting tracks of said arch, and sep 
arate means for controlling the pouring of Said metal, 
the operation of said casting box, the operation of the 
plate trimming devices and the operation of said cooling 
sprays, said separate control means being located on the 
same side of said frame and interchangeable from side 
to side. 

7. In a plate casting machine a frame, a casting box 
Supported on said frame, a metal pump Supported on 
said frame, a spout extending from Said pump to a 
position over said casting box having a movable section, 
a wiper pivoted on said spout for movement between 
said spout and Said casting box and a projection on the 
movable section of Said casting box positioned to engage 
and move said wiper from beneath said spout when said 
casting box is positioned to receive the metal. 

8. In a plate casting machine having a casting box 
and a plate trimming mechanism, said casting box hav 
-ing a core mounted for movement from vertical to hori 
Zontal position, said trimming mechanism comprising 
a trimming arch and plate Supporting bars within said 
arch and extending longitudinally adjacent the bottom 
edges thereof, means for positioning said plate with its 
edges in line with the supporting bars of said trimming 
section, and means for shifting one of said bars to press 
said plate into contact with the trimming arch, said 
means including springs for pressing the edge of the 
plate outwardly as the plate is lifted. 

9. En a plate casting machine having a casting box 
and a trimming mechanism, said trimming mechanism 
comprising a trimming arch and plate Supporting bars 
within said arch, means for positioning said plate with 
its edges in line with said bars, a back stop for the rear 
edge of said plate positioned to project radially beyond 
the edge of said plate, after said plate is positioned in 
said trimming arch and means for shifting one of said 
bars to press said plate into contact with the trimming 
arch. 

10. The machine of claim 9, wherein the trimming 
knives and the plate positioning stop are mounted on a 
rotatable shaft at the axis of such arch. 

11. In a plate casting machine a casting box, a pump 
mounted on said casting box, said pump comprising a 
cylinder to be submerged in the metal to be pumped, 
means for moving the piston of said pump to force 
molten metal into said casting box, said means com 
prising a switch, a member adjustably connected with 
said piston for operating said Switch to effect a cessa 
tion of movement of said piston in a direction to force 
metal into said casting box while permitting free return 
movement of said piston to recharge the cylinder with 
molten metal. 

12. The mechanism of claim 11 wherein the casting 
box is provided with a locking mechanism and the opera 
tion of said switch prevents a second movement of Said 
piston until the casting box has been unlocked and re 
locked. 

13. The mechanism of claim 11 wherein the piston 
operating mechanism comprises a pneumatic cylinder 
above said first mentioned cylinder and in vertical align 
ment with the piston of said cylinder and a connecting 
rod between said piston and said first mentioned piston. 

14. The mechanism of claim 9 wherein said back 
stop comprises a pivoted member positioned to be en 
gaged by the edge of the plate as it is moved into the con 
trolling arch and is turned on its pivot to permit move 
ment of the plate past the back stop and a Spring for re 
turning the pivoted member to upright position, the Sur 
face of said stop on the side away from the casting box 
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being normal to the axis of the trimming arch when the 1,330,942 Hopkins -------------- Feb. 17, 1920 
back stop is in vertical position. 1,583,215 Wood ---------------- May 4, 1926 

15. The mechanism of claim 9 wherein said back stop 1,750,406 Isbell ---------------- Mar. 11, 1930 
is longitudinally adjustable with respect to said trimming 1,843,471 Wood ----------------- Feb. 2, 1932 
arch. 5. 2,243,835 Brunner et al. ---------- June 3, 1941 
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