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for operating the same.

and 5.

This car..age 18

‘has its bearing edges beveled, as
‘engages a V-groove 12, formed m

'Q and the rib 11 have flat engaging
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_'J{TO all whoin it Wy CONCEPTL!
 Beit

known that I, FrREprrick DE CARDY,
a citizen of the United States, residing at
Chicago, in the county of Cook and State of

Illinois, have invented new and aseful Im-

srovements in Metal-Casting Machines, of

which the tollowing is a specification.

This invention relates to improvements in
mebal-casting machines, and nas for 1ts ob-
iect to provide mechanism of this character
by means of which the work of casting metal
articles may be accomplished with facility.

Another object is to provide 2 machine 1
which metal or an alloy thereof fusing at 2
high temperature may bhe successfully used

‘in the production of comiercial articles pos-

sessing a hard smooth finish and in condition
ready for use without the necessity of pre-
jtinary dressing by hand.

In the drawings, Figure 1 is a side cleva-
tion of a machine embodying the improved
foatures. Fig. 2is a front elevation. Fig. 3
is a plan section on angular line 3, Figs. 2, 4,
Fie. 4 is a vertical section on iine 4,
Figs. 2 and 3. Fig. 51sa vertical section on
the lines 5 and 5, Fig. 4. Fig. 61s
the air pipe and valve. -

A may represent the main supporcting-
frame as a whole; but minor parts thereol
may be indicated by other reference charac-
ters in locating connecting details of the oper-
ating mechamsm. |

The track-rails 7 and 8 are a rigid part of
he table-bed frame and have the reciprocat-
ing carringe or apron Y mounted thereon.
| nrovided on the under side
with guide-ribs 10 and 11. The guide-rib 10
at @, and
the top of
rail 7, as best shown in Ing. 2. This retains
the carriage in 1ts proper position and pre-
vents a lateral movement thereof. The.rail
surtaces,
Fig. 2, and provide for expansion and con-
traction, as these parts are liable to be heated
from the mold or die members in the opera-

tion of casting, and if both rails were grooved.

the carriage would be liable to stick at times
and prevent a free movement thereof. .

The reciprocating carriage 9 carries the

casting-molds and the nécessary mechanism

The molds com-

prise the lower stationary die member 13 and

the upper movable die member 14, remov-

1 ably

tical movement of the upper die

which engages the up _
The upper flattened head end 26 of bolt 251s

g etail of

| and 40 are adjustably

onds of which are mounted cn the retaining
suide-posts 16 and 17 and provide for a ver-

member in
opening and closing the same in the operation
of casting. The head end 18 of a threaded
bolt 19, Fig. 4, is loosely inserted in the up-
ner side of the die-block 15, so as to have a
slight swiveling action m conforming to any
inequalities. This bolt 1s threaded 1n a

sleeve 20, which is in turn fixed 1n the longi-

tudinal center of a cross-head 21, having a

vertical moveinent in the companion guid_e;—

Patented Sépt. 2.5, 1906. B

secured to a tlieﬂblock 15, the respective \.551

60

standards 22 and 23 of the recilprocating car-

riage 9. The bolt 19 provides means for
lengthening or shortening the travel of the
upper die member in ac cordance with the re-

70

quirements of the work and is locked in place

of adjustment by a nut 24.
extends through the cross-head and 1s
threaded -and adjustable therein 1n connec-

The sleeve 20

78

Con with o threaded bolt 25, the lower end of

per end of the sleeve.

nserted in the lower bifurcated end of a
crank-rod 27, having one-half of a bearing-

80.

box 28 formed on the upper end thereof, as

best shown in Fie. 4. The engaging ends of

o

Lolt 26 and the crank-rod are pivotally con- -

nected by a pin 29. The upper half b of the
bearing-box is held apart from the compan-
ion half 28 by sleeves 30, through 'w%ich
clamping-bolts 31 and 32 are
taining the
shown. A double crank 33 is mounted on 2

evoluble crank-shaft 34, suitably supported

from and located above the top of the car-

are inserted in Te-.
boxes in the relative position

8¢

GO

riace. The crank-pin 35 is shown in the up-

per half of the box, the mold being open..
When the mold is closed, the pin will be in

~95 .

the lower half of the box, this change taking
place with each revolution or the opening
snd closing niovement of the mold. The

bolts 36 and 37 are threaded in the cross-head i
and located at each side of the crank con-

nection. A friction - roller 38 is revolubly
sounted in the head ends of the companion

100G

holts 36 and 37. The companion cams 39 -

mounted on the erank-
<haft and in line with the rollers 38 and
adapted to come in contact therewith once
i each revolution and impart & -downward
movement to the cross-head: and close the

| mold at the proper time tG receive the injec-
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90, Figs.

20

| _ thereto from t

- mounted thereon for different
- will be hereinafter described.

25 .

~ably
-~ provided with a piston-rod 54.
30

35

_40

power in forcing
and Injecting a

tion of molten metal. As the cams pass out

of contact the cross-head 18 returned to its
upper normal position and the mold opened
by the crank connection before described.
The bottom die-block 41 is made adjustable
by means of slots 49 and clamping-holts 43
in I 10, 4.

44 to the crank-shaft bv g sprtmke‘t—-chain?lf);

the clutch-shaft receiving motion from g

driving-shaft 46 thrau%h the medium of a

belt connection 47, as shown in Fig. 1. The
movement of the carriage and the
and closing of the molds are controlled by

hand, the clutch mechanism 48 being thrown

into and out of cugagement by a proper ma- }

mpulation of clutch-lever 49. A cam-shaft
1,3,and 6,islocated on the back part
of the machine and 1s provided with suitable
Journal-bearings, motion being transmitted
e clutch-shaft by g sprocket-
shaft has a number of Cams
purposes, as

This

The molten-metal reservo;jr 51 has a pump-
cylinder 52 located therein, as best shownin
Fig. 4. A pump piston or plun
inserted in the pump-cylinder and is

This rod has
8 spring 55 mounted thereon, which serves

to return. the piston to its upper normal posi-
tlon after each

charge end of an-air-pipe 56 opens into the
pump-cylinder at a point above the

down movement. - The dis.

highest

position of the piston. This air-pipe con-

nects with an air-tank, (not shown,) which

supplying
downward .

contains air under pressure for
the pump-piston
charge of molten metal into
the mold-cavity 57. This alr-supply is au-
tomatically controlled by means of a valve
58, Figs. 1, 5, and 6, located in the alr-pipe,
the valve being opened and closed at prede-

termined intervals by actuating mechanism

45

to be next described.” |

h is supported from

and has 4 pivotal bearing 62. A hanger 63

55

- with and contacting a cam 65, mounted 011
- cam-shaft in I '

6

| 6'5

‘through an exhaust-aperture

and has a roller 64

13 secured to the lever 61
thereof and in line

Journaled in the free end

Figs. 3 and -5.

rest and the air-valve open to ] _
66, the passage
from . the alr-supply under pressure’ being
closed. This E)losition-caf the atr-valve and if<

actuating mechanism corresponds to the po- .|
170 and its

sition of the pump-piston in Fig. 4. When

er 53 is mov-

One end Qf a link_ 59 is connected to the

-,

OFening -ﬁ

 the cam-shaft is put in motion

atmosphere and opens

ng-contact with a roller 71 _
| horizontal lever 7 2, the inner

to the valve-stem,

831,804

through the
medium of .the hand clutch mechanism here-
inbefore referred tq and the cam 65 rolls
around 1n position for roller'64 tq engage the
low part 67 thereof, the spring 68 has the
effect of pulling the outer end of lever 61
down and closes the alr-valve from the outer
the passage through
the air-pipe from the air-tank to the pump-
piston when the same is to be forced down-
ward In practical working.
the upward movement of the air-valve mech-
anism. . ‘A second eam 70 1s also mounted on
the cam-shaft and in position to have a roll-
Ing , Journaled in the

bent upward at right angles
to form the bell-crank extension 73, pivot-
ally connecting with a link 7 4, which in turn
connects with a link 75, as best shown in Fig,
1. One end of a shifting arm
to the upper end of link
to have a slight oscillating movement,

A stop 69 limits

76 is attached
75, which is adapted -
The

70

75

80

shifting arm is provided with a fulcrum-bear-

ing 77, Fig. 3, and has g workingmovement

In a horizontal plane. This arm extends in-

ward over the t
voir and has a pin A,
end thereof, which extends downward and is
secured to a valve-stem 78. This stem car-
ries a valve 79, which at the proper time is

op of the molten-metal resor-

adapted to close an aperture 80, opening into

the metal-reservoir, and through which the

charge of molten metal flows into- the walled

assage 31, leading into the pump-cylinder.
Vhen the cam-shalt is rotated and the high
part 82 of cam 70 comes in contact with
roller 71 it raises the corresponding end of

lever 72 and transmits therefrom, through -

the-series of jointed links, a rocking move-
ment to arm 76, throws the inner end in-
ward, Imparts a corresponaing movement
_ seats the valve 79 ip
and closes the aperture 80, and shuts off the
flow of metal from the reservoir to the pump.

This movement withdraws the valve end 83 -

of stem 78 from itg position in closing an

orifice 84 in the Imjector-nozzle 35, through
{ which the molten metal is forced into the -

mdids. 'By the time the high part of cam 70
has rolled on out of contact the molds have
been backed up and received the charge of

Fig. 4, fixed in the inner

9.0._ |
95*"_' |
too
[og |
T10

ITE

metal and the mjector-orifice closed and the -

aperture between the metal - reservoir and
punip reopened for another supply of metal
to flow into the latter.. The molten metal
flows into the pump through the passage 81
and is forced outward through the same pas-
sage when the piston descends. One end of
& spring-arm 86 is attached to the lever 72,
the other end passing under a brace 87 and
bent downward just far enough

mamntain a working contact between the cam

A third cam 88 1s also .

120

125

so that the -
| pressure on lever 72 will he heavy enough to -

I3c .
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proper
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eccentrically mounted on the same cam-
shaft and serves the purpose of moving the
carringe on which the molds are mounted bl
one direction—thatis, inward—to receive the
casting charge of metal.

naled in the upper end of a link 90 and posi-
tioned to be contacted by cam 88.  The link
90 extends downward through the carriage,
the lower end having a pivotal bearing 91, as
shown in Fig. 5. These parts are shown i

their normal position corresponding to the !

other operative parts, the car shaff being at
rest. \When the cam-shalt . Yto :ted, the
higher pari of the cam 88 gradually comes n

contact with its roller and imparts a back-
ward movement to the carriage and brings

the molds into position against the injector-
nozzle. A set-screw 92, inserted In the rear
end of the carriage and in line with link 90,
provides means for regulating the throw of
said link with reference to the movement of
the carriage. The carriage 1s returned to 16s
normal position after the high part ot cam 88
passes out of contact with its roller 89 by
companion springs 93, Fig. 1, one end of
which is attached to the carriage, as at &, and
ttie other ends to screw-threaded rods 94 and
95, extending through the front end of the
stationary bed-frame and located on oppo-
site sides of the carriage. The wing-nuts 90,
threaded on the projecting. ends ot rods 94
and 95, serve the purpose of maintaining the
tension of springs 03,

"~ A burner 97 is located under the metal-res-
ervolir and CONecH with gas or other fuel
supply in maintaining the casting metal in 2
molten condition for injection into the molds.
" The different parts of the machine are
shown in the normal position of rest, the

molds befng open. In practical working the

operator throws the clutch mechanism 1o
engagement, which has the effect of impart-
ing ‘motion to the crank and cam shaits,

which operates to close the molds and impart
& forward movement to the carriage in bring-
" ing the molds into position to receive a cast-

ing charge of metal. At the same time the
double valve controlling the flow of metal

" into the pump and the injector-nozzle 1s

50

55

60

moved to the opposite position from that
shown in Fig. 4 and the opening {rom the
reservoir into passage 81 closed and the ori-
fice in the injector-nozzle opened as the
pump-piston is forced downward by the air-
pressure and a charge of metal injected mto
the . molds. As the carriage returns the
molds open, the object cast is removed, ancl
the operation repeated. The travel of the re-
ciprocating carriage 1s only three inches or
less. The change of centers over which the

sprocket-chain runs 1s so slight that the said

A roller 89 18 jour-~

working

37

t chain readily allows therefor, and the opera-

tion of the machine is not impeded.

ITaving thus described my invention, what
I elaim 18— - ~

1. In a metal-casting machine, a recipro-
cating carriage, the molds carried thereby
and comnprising a stationary die member and
2 movable die member, a cross-head, an ad-
justable connection between the cross-head
and movable die member, a crank-shaft, the

cperative connection between the cross-head:

and crank-shaft, and means carried by the
latter for periodieally contacting and 1mp art-
ine a downward movement to the cross-head
in the operation of clusing the mold.

2. In a metal-casting machine, a recipro-
cating carvinge, the molds carried thereby
and comprising a movable and a stationary
member, a cross - head positioned in the
euide-standards of said carriage and having
the movable die member connected there-
with, a crank-shaft supported from and lo-
sated above the guide-standards of said car-
riage the crank connection between the cross-
head and crank-shaft, whereby the cross-
Lead is returned to its upper normal position,
“fter each down movenient thereof, the com-
panion cams mounted on the crank-shatt,
and means interposed between the cams and
cross-head and positioned to be contacted
by the cams once in each revolution and 1m-
nart the downward movement to the cross-
head. | - |
3. In a metal-casting machine, a recipro-

cating carriage, the casting-molds mounted

thereon, the operative means carried by said

carriage for opening and closing the molds

at the proper time, a molten-metal reservolr,
a pump-cylinder located therein, a piston in-

serted in the pump-cylinder, an inlet-passage
from the reservoirintosaid cylinder,an outlet-

70

75

30

90

100

nassage thersfrom into the molds, means for
alternately opening and closing said passages -

‘1 accordance with the direction in which the
pump-piston is moving, an sir-pipe charged
under préssure and opening into sald cyln-
der, a valve inserted in the air-pipe and having
two positions therein, viz; one position open-
ing the passage from the air-supply into said
cylinder,

and opening the exhaust from the cylinder
into the atmosphere, and means for actuat-
ing said valver— -

In testimony whereof I have sigﬁéd my

name to this specification in the presence of

two subseribing witnesses. - .
| " FREDERICK DE CARDY.
Witnesses: - o
1. B. CoupLAND,
G. E. Cauzcen.

and the second position closing the
pressure from the source of supply
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