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5 Clanms

My mventlon relates to-die castmg machmes
The principal purpose of: ‘my 1nvent10n is-to
provide: a-machine” of ‘this character . Wherem

the ‘action of the die closing’ mechamsm is 80

timed as to close the dies thh a relatlvely small
amount of strain upon any- portion of the mecha-
nism thus enabling it to be made of much hvhter
weight than has heretofore been possible. -~ hot

It is also the purpose of this mvenmon to pro="

vide in a‘machine of thigcharacter a novel means
for operating the 1'6081V81 for the molten mate—
rial which fills the die.

A further object of the ‘invention- 1s to prov1de

. 8 novel timing mechanism ‘whereby -tie- movable
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section of the die and the core parts-of the die

are moved into position and retracted and the .

material - which is being cast is supplied- in- a
definite timed sequence that may - be varled over

8 wide rdnge to adapt the dev1ce to dlfferent_'

kinds of castings.”
Another -object of: the invention is to- prov1de

2 novel stop mechsnism whereby to-bring all of
the moving parts to definite stops in‘the proper?

pesitions during the cycle of operatmn s

Other objects and advantages of this'invention:
will appear as the description proceeds in ¢on- -
nection with the accompanying ‘drawings where-
in the preferred form of .the 'invention‘is shown :

It is to be understood, however, that.the de-

scription and drawings are‘ 111ustra_tive onily ‘and -
are not to be taken ‘as limiting ‘the- invention ex-:

cept in so'far as it is hmlted by the cTalms
In the drawings— :

Fig. 1 is a side view partly in sectlon of a, d1e :
’ eastmg machine; g
is a plan vxew partly in: sectlon of the

Fig,. 2

machine;

- Fig. 3 is a section on- the Ilne 33 of -Flg; 2;
Flg.'4 is a section on the line 4—4 of Fig. 1;
Fig. b is a section on the line 5—5 of Fig. 1;
Fig. 6 is a section on the line 6—6 of Fig..3; -
Fig. 7'is a section on the line 7—1 of Fig. 3;
Fig. 8 is & side view of ‘a portion of ‘the core:

operating mechanism, this view being taken sub-

stantially in the d1r°ct10n 1ndlca,ted at 8—8 on-

Fig. 2; and

Figs. 9, 10, 11 ‘ and 12 are d1agrammatxc views:
illustrating the varlous positions--of the‘ tlrmng .

mechanism durlng 2 ¢ycle of operation.

Referring now id detail to the drawings, the-
machine includes heating means. indicated:gen~-
erally at 10 beneath:a’vat:or receptacle || -which-
contains the material-to: be used in- casting, this -
receptacle {1l being normally kept substantially--

filled with the molten material. - The recelver.

(Cl. 22-—-93)"

12 extends down mto the receptacle i and has an

inlet at 18 closed by ‘the stopper 14 when'the re-"

ceiver:is in uppermost position and open: when

the receiveris lowered into-the receptacle to per-: :
‘mlt the material to flow into the chamber 15 of
The cutlet from the:receiver to: the "
diss consists of a passage “16.starting from the *
“-bottom of the chamber 15 and curving upwardly

the receiver.

to a nozzle at 17 which nozzle, when the receiver

is 1alsed is positioned as shown. in Fig. 1 to dis~

[ Rera ’

charge the material between the dies I8 and 49, o
By. a suitable mechanism to be hereinafter de- -

ecmbed, the nozzle 1T-is-always held above. the

-"level.of the liquid :in the .receptacle 11

The die 48 is the stationary die and "forms a
vart of a second section.of ‘the machine. -This

section. consists of: thé frame member 20 which .

as shown-more clearly. in Fig. 2, is eonnected to

. the casing 21 housing the receptacle i and its
_heating means 18. 'This member 20 has the ex-

15

20",

tensions 22 and’ 23 which are slotted as indicated

‘at 20and 25 0 as to-slide on the bolts 26:and 2T
50 ‘that-the member. 20 ‘may be-adjusted. endwise.
Themoving mech-"

along the top of the.casing 21,
anism’ for adjusting the member 20 consists. of
the rods 28 and 28 each rod being screwthreaded

into a suitable lug 80 such as shown on the mem- =
ber-22. The-rod 28 is adjusted by. screwing the -
two nuts: 21.and 32 on opposite ‘sides -of .the: lug

.38 at the back -end of the casing 21, the rod: pro- :

jecting!-through this: lug- as 1ndlcated in. Fig: 2.
The member 20 is. connected by four rods 34,35,

- 38, and 37 to.the gear: housing 38 Whereln the .
timing: and. driving gears:-are mounted.: 'I'lns K
.-housing is supported by a leg 39:

.The section-of the machine - just descrlbed Ain-

',cludes substantially all of the:mechanism ‘where-

by the movabledie 19 is caused to move into and
out of -closed position and.whereby the core mem:-
bers are inserted and withdrawn. ‘The: movable

‘die 19 is supported on'a frame. piece:48.which is
connected-with ‘another. frame piece 41 by means: -

of*the'bolts‘such as-42 and 43 .and ‘this entire:

framework is.linked by means of the four con-- -
necting rods:-such-as 44,.45; 46, and-471-to the
these_v cranks being-
" mounted upon the shafts. 52 and-53 which shafts
~areqin turn driven. by the gears. 54 and. §0. . These-

cranks. 48, 49,50, -and . §5l,

gears are connected by the idle:gear 56- so-that
they turn in the same direction at the same rate

35

40

of speed thus movmg all four of the llnks 44 to T

41 together to move the framework 40: to thus ad- N

vance and. retract the die 19, The. bolts 42 and: 43 PR

in conneetion with the nuts such as indicated: at.

5T and 58, provide mea,ns for ample adjustment of




vthe,frarne piece 40 to‘take,care of larger or small-

" er dies 18. The gear 55 is driven from a main
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drive gear 59 which drive gear 1s mounted on the
‘drive.shaft 60.

The shaft 60 is driven by means of the worm -

gear 61 meshing with the worm 62 on the power
shaft-63.. This power shaft is vonnected by a
suitable clutch mechanism such as indicated at
64 to a drive shaft 65-that may be driven from
any suitable -source of power such for example
as an electrlc mptor. . The shaft 69 has gears b9

and ‘61 thereon and also a third gear €6 which-
third gear meshes with & small spur-gear: 81
- mounted on the shaft 68 which shaft is journalled
in the frame 38 and 'has at ifs outer ends the two.

‘cranks 69.and 79, (See Fig. 2.) -

The shaft 68 through the cranks 69 and 10 and ‘,

‘the links. 71 and 712 operates ‘the -mechanism for
pushing in and retracting. the core rods shown at

-13-and 14 in Fig. 2.. Through the links 71 and 12,
this shaft also operates the mechamsm for low-

ering- and raising-the receiver 12 as w111 be here-
1nafter more. clearly descnbed B

Links and: 12 are connected to the racks 15
and 16 at opposite sides of the’ member: 2§, and
these racks in “turn mesh with the pinions on the

“lower ends of ‘the members 17 and 18 so that as
the racks are-moved the two members 17-and 18

are caused to turn'in opposite: directions as indi-
cated by. the arrows in Fig. 2. These members 11

“and 718 have gears meshing with the racks 19 and

© - 80 'which are’ suitably -guided by means of- the

35
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plates 81 and 82 and Whlch carry the:core pins 13
and 74 at their inner ends: Members. 11 and 18

are merely elongated gears. The top of the mem-~
- ber TT:éngages another rack 83 which rides on top
‘of the member 20 (see particularly Fig. 4) -and
- meshes ‘with the gear 84 on the shaft 85 which

shaftis mounted at one erid in the housing 86 car-
ried by the member 20 and at the othet end in the
standard 87 rising from the receptacle 21. Gear

. 84 has a pin.at 88 on which the curved link 89

is secured, thls hnk being connected to another
link 98 that carries the forward end of the recep-

" tacle ‘12, the link 90 being engaged" with the web

“ giding -the :link " 80.

91 as shown most clearly‘in Figs. 1. and 4.~ A suit-

able guide 92 is mounted -on the member 28 for
The :back -end of' the re-

. ceptacle 12'is moved. up and down by the shaft 85

50

,55

60.

65
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through the medium of the crank arms 93 aqd 94,
the link: 85, and the link 96 :
Attentlon is. directed at- this time to ‘the fact

that arms. 93 and’ 94 are considerably longer than

the distance between the center of:-the-shaft 8%

E and the pin 88 on the gear 84. The reason for this

difference ‘is to provide means: whereby the back
end of the receptacle 12 may be lowered well he-

low the forward end so.that the inlet .13 may be

submerged within the metal in: ‘the vai. it while

the nozzle 1T is retained above the level of the»

molten metal.

‘The metal from‘ the chamber l5 is. forced mto. B
* the-die by fluid: pressure from some exterior force

entering into the valve from the conduit 97. The
valve 98 is-an ordmary three-way valve which in
the pos1t10n shown in- Flg 1 connects the pipe 99

‘with ‘the ‘exhaust pipe 100 so that any air-in
chamber’ 15 may escape by passing out through: -
movable -conduit {02, conduit
03, pipe 99, and the valve to ‘the exhaust pipe:
However, When the link 164 connected to7

the  passage fof,

100
the valve is moved ‘to the left from the position
shown in ‘Fig. 1, it, shifts the valve so as to con-
nect pipes - 9T and a9 together and. thig pass the

Cair under pressure through plpes 103 and H)z and :

2,012,548

passage 101 into the chamber I5 Link 104 is
controlled by means of the link 105, cam 106 on
shaft 68, and spring 107. That is to say, nor-
mally the.cam 106 holds the valve in the position
shown in Fig. 1 against the tension of the spring
{07. - When, however, the roller on the link 135
drops into the recess 88 of the .cam, spring 167
shifts link 194 to the. left to direct the air into
the chamber 15 and forces the metal down in this

: chamber and up through the passage 16 into the

dies; =
A distinct feature of this dev1ce lies in the fact

““that the arrangement of the receiver 12 and the

outlet. passage 16 in combination with the inlet
13 and the air inlet 181 always causes the molien

‘material: to 'enter at the back and top of the

chamber 15 while the material entering the die

-is forced -from: the bottom of the chamber {5 up
_fthrough the passage:16 thus any dross or light
. -impurities which may be on the metal and which

may get into the chamber (5 cannot find its way
into ‘the.casting.. The material for the casting
is always drawn from the bottom.of the cham-

- ber 15 while the lighfer dross is always near the

top of the chamber.
Referrmg now partlcularly to Fxgs i-and 2, I

provide means for: knocking the casting out oi
-thé die 19-at the end of the opening stroke there-~
-of.". This means consists of the pins 10 and i
- which pins are connected by the plate 1{2 and
‘normally held back in the posmon showu in Flg

1 by suitable springs about the pin or by the pres-
sure of the air or fluid material within the casting
chamber ‘A set of pins {13, 14, {5, and {18
are carried upon .a back plate {17 to. which are
connected the racks 118 and. 118 which racks en-
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gage a common gear 20 carried on the back of -

the frame member 4{.. One of these racks is
adapted at the end of. the retractile motion of
the frame carrying the die {8 to engage a stop
120’ ‘and. thus force-the racks forward to in turn
force the pins 18 -and Ill'against-the casting
and knock it out .of the die.
- In order to insure-the pr oper stoppmg of the
core pins and the die moving mechanism in prop-
er positions at-all times, I employ cams and lock
mechanisms-in connection with the gears 55 and
59 and the gears 66 and 67. This mechanism is
brought out more clearly in Figs. 3, 6, and 7.
Referring now to Figs. 3-and 6, the gear 59 has
a cam 121 fixed on the face thereof and a lock
member 122 mounted.upon a block as #23 that

. surrounds the shaft 63 upon which the gear 55

is: keyed. -Block 123, however, is fixed against

rotation by being formed on. the bearing for the °

shaft 53 so that the action.of the cam is merely
to raise or lower the member 122. The member
122 carries on the side next to the gear 55 a lock-
ing pin t24. Whlch when the cam .21 permits
the member 122 to drop, engages in the teeth of
the: gear: 55 and securely locks ‘this gear against

further rotation until the gear 58 shall have ro-

tated sufficiently far enough to again bring the
tecth on'this gedr into engagement with the teeth
of gear 85. It is to be 'noted at this time that
gear 59is cut-away between the nomts 125 and
126 as shown ¢learly in Fig: 6.

Referring now- to Figs. 3 and 7 and gears 66

“and 67, the gear 68.is ¢ut sdway in two portions—

namely, ‘the portion- 27 and the portion I28 and
the cam 129 thereon is similarly cut away. - This
cam-like member 121 is a separate cam secured
on the gear so as to rotate therewith. - The lock-
ing mechanism consists of the member {30 which

49
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member is.apertured at 131 with a slightly :0b~
long apertuire‘to. receive the shaft 69 and is aper=
tured.at (32 with another oblong ‘aperture to re-
ceive the shaft §8 upon which the gear §7 is fixed.
Acspring 183 normally tends to.pull the member
130 down so as to bring the locking pin 34 :into
engagement with the teeth of the gear §7. A lug

435 on the member 138; however, rides onthe cam

128 and: prevents this engagement -except when

‘this lug can drop into-the cut-away portions {27

and 128 of the cam:. ‘When the lug 135 drops'into

_one of these cut-away portions, it is clear that

the pin 124 will drop into engagement with the
gear 67 and lock this gear against further mo-
tlon until it is released. In this way gears 65 and
67.are prevented from rotating in any .direction

during the time that the smooth portions of the

gears §8 and 66 are passing by their teeth.

I have also provided mechanism  for: stopping
the machine at the end of every cycle, This mech=
anism congists of the lever arm: 3§ operating the
clutch member 64 and pivoted at 137 onto the
frame 38.. This lever arm carries at its upper

.end an" inwardly extending pin 138 which pin-is

adapted to be pressed outwardly so-as to release

the clutch 64 by another pin 139 carried on the -
worm gear 61. This pin is.so related to the otHer-

mechanism that at the end of the retractile move-
ment of the fraime carrying the die 19, pin-§39
forces pin {38 out. to release the clutch -84 and

then, owing to the momentum' of thé machine, . ¢
“cam 121 is attached. The shaft 68 continues o

passes slightly beyond this.pin so as to permit the
cluteh to be again closed. T SO

Referring now:particularly to Pigs. 9.t0 12, I
have shown here the ‘various’ cams -and’ their
associated gearing in several positions. which they

take during the cycle of operations that. involves -

the closing of the dies and the raising of the

receiver nozzle, the opening of the valve, the

subsequent “withdrawal of the core pins, and
then.the opéning of the die and the kicking out
of the completed casting. - - R R RTIIREE
~ As shown in Fig. 9, the cam 121 has.the cut-
away portion substantially directly opposite the
gear §5.  This is at the starting or stopping point

-as-indicated by the positions of.crank arms 49

and 8! which control the withdrawal of the die

{8 and the crank arm 78 which controls the

withdrawal of the core pins and -the lowering
and raising of the metal at the récéiver 12, The
direction of rotation of the shaft 60 and the re-
spective cams is indicated in.all figures by the

arrows. ;

As the rotation: bégins, cam 129 has just re-
leased its lock for the gear 87 and the action
taking place during the first part of the revolu-

tion of shaft 68 is to simultaneously. swing the -

~ cranks 49, 51, and 18 so as to advance the mov-

60

65

70

7%

able die 19 and at the same time by advancing
the links 71 and 12 to advance the core pins 13
and 74. During this period, the gear 17 is mov-
ing the rack 83 to turn shaft 85 in a clockwise
direction as indicated by the arrow in Fig. 4,

thus raising the receiver 12 out of the receptacle.
The back end of the receiver was lowered

i,
farther than the front end owing to the dif-
ference in the lengfh of the cranks to which the
links 90 and 95 are connected. - As the shaft
60 continues to rotate, it ultimately brings the
section 128 of cam 129 and the associated bare
section of the gear to which this cam is attached
into engagement with the gear 67. This causes

the lock pin-184 to drop into engagement with

the gear 61 and thus stop the gear 671 with

onice.

| 3
“the mechanism in.the position shown in Fig. -1,
that is with ‘the receiver raised; the. die closed;
and the core: pins moved into place.” “Thus all .
of the closing action preparatory to forcing: the .
_molten material into the die is accomplished at =
The gears 55 ‘and 54 are also locked at” -

this time due-to the fact that the locking device

122 has dropped -down off the cam at the point.

126. . Shaft §9 continues to rotate, and at this

Stime the  cam:* 186 allows the pin ‘on’ the lever

185 to drop ‘into. the slotted. section- {88 thus

ber.18 and force the material into the die. - Dur-

ing the period required for: this action which'is
Indicated' at.the period expiring between ‘the
‘bosition shown in Fig. 10 and that shown in
‘Fig. 11, the die is. filled, and then the valve 'is

10

‘ operating the valve 98 to force air into the cham-~ f

15

closed, the other parts remaining locked sta-

tionary.: - i

The next- action ‘taking place is to.-pull 'ou;t,

20

the cores and drop  the receiver back ‘intg the -

receptacle 1.

This is done by the cam 129

arriving at the position shown in Fig. 11 which =

releases gear 67 from its-lock and again rotates™:
25

this-gear to pull-the: links ! and 72 back and

therehy reversing-the rotation of shaft §5. and - - -
-also reversing the movement of the racks-79 .. . -

and 88 to withdraw the cores. . During all ‘of. this

time, however, .the die remains closed .owing to

the fact that gear 55 is still riding, as shown by

30

Fig. 11, on:a bare section of the gear to which. -

move thereafter until the cores are completely

withdrawn at which time the gear 67-is again -

Iocked by the 'locking  mechanism’ associated
with cam {28, Cam 12{ releases the gear 55 and
it again engages teeth on gear 59 to continue the

35 o

rotation of gears 54 and 55 and. thus withdraw = -

“the die 18 by .means. of the links 44, 45, etc.
Gear 67 at this time has been -locked against:

rotation so the receiver 15 is stationary in its

to thus knock the casting out of the die .19, and

simultaneously. therewith the pin 139.on  the

worm wheel 61 engages with pin 138 to throw out

- the clutch and to stop the machine bringing all
" of the parts back "to the position represented
Jn Fig, 9.0 : ’ ‘

" As an example of the angular movements of
the shaft 68 during this cycle, the first move=

ment as' shown' consists “of -an angular move-:-
ment of 103° to' close the die’ and-move the cores.
.into position -as well as to raise the receiver up

to the position where' it may fill the dies. ' The

valve is then opened and closed during the next-
51 degrees of rotation of the shaft 60. ;. The core .-

opens; and  the receiver goes down ‘during the
next 103° of rotation of the ‘shaft, and then

40 -

“lowered position;, and the cores are- stationary.
" in their withdrawn position while the die is being -
~opened. . Further rotation of shaft 68 opens the -
die and brings the rack 118 against the stop 120

50

55 .

60

the final 103° of rotation opens the die and - -

stops the machine. - There is considerable range

of movement possible with the same mechanism

just by changing the . time gears and cams, - T

65

find that I may vary the closing between. 802, .-
and 118° angular movement for the drive shaft -

60.

I can vary the valve opening and closing .
 between 120° and 6°, and the core opening and’

die ‘opening movements may each be ' varied 70

between 80° and 118°,

This gives.a sufficiently. -
‘wide range of adjustment to enable the ma-
-chine to be adapted to any type of ‘die casting,
A brief analysis of the mechanisms used, it is"
believed, will show.the extreme simplicity and
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hghtness of the. structure without the sacrlﬁce

‘of any needed strength.

The pressure on. the maﬁerlal within the d1e 1s
always under- control regardless of .thé size of

casting made ‘as this pressure depends wholly
upon . the pressure ‘supplied behind the molten -

material in the chamber 8. The dies are closed
and locked in closed. posxtlon ‘before the material
ig-allowed: to enter them. - Moreover, they are re-
tained in. this locked position during the removal
of the core’ pins-so-that no difficulty can be en-
countered at this peint. - The receiver 12 is sub~
merged - during 41l of the .cycle: ‘except that at

which it must be raised in position to ill the die -

and this is only a short portion of the cycle.  This
in itself ‘aids:in preventing .the light impurities

in the molten material from getting into the
chamber {5 in excess quantities-as they have a’
- ¢hance to.adjust themselves while the inlet {8is

sub“nerged and thus escape from the chamber I5
or at least permit-sufficient good: material  to
reach the bottom of the chamber. 15 to supply ﬂﬁe
necessary amount for each casting. -

From the above description, it is beheved that
the construction and operation of this device will

be clear to those skilled in this art and the ad-

vantages thereof readily appalent

‘Having thus described one specific form of my
invention, what I claim as new and desu‘e Lo se-
cure by Tetters Patent is:

‘1. In & die-casting machine havmg in combl—
nation a stationary ‘die; a movable die, a core pin
movable into and out-of the dies, a crank and
means connectmg it- to said movable die to ad-
vance and retract it, a second crank and means

connecting it ‘to thé core pin to move the core:
pin in-and out; separate ‘gears driving said-

cranks, a drive shaft, and means. conneeting both
said gears to sald shaft ab the same time to calise

‘closing of ‘the dies and insertion of the core pin,
and successively connecting said . gears to said -
shaft to caise withdrawal of the core pin- and

opening of the dies. "

2..In a die casting machme havmg in’ com="

bination a stationary die,a movable die, a ccre
pin movable mto and out of the dies, a crank and

- means connecting it to said movable die to ad-
vance and retract it, a second crank and means

connecting it to the core pin to move the core

pin in and out, a shaft for each crank, a drive
shaft, means connecting. each crank shaft with"

the drive shaft. transmlttmg power to each crank
shaft during a portion of each Totation of. the

- drive sha,ft and releasmg the crank shaits from

2,012,548

the drive shaft during‘other portions of each

_rotation of the drive shaft, and locking means

holding said crank shafts stationary while they
ale released from the drive shaft.. :

. In & die casting machine havmg ‘in’ com-

blna,tlon a stationary dle, a movable die, a core
pin movable into and out of the dies, a crank and
means ‘connecting it to said movable die to ad-
yance and retract it, a second crank and means

‘connecting it to the core pin to move: the core

pin in-ahd out, a shaft for. each crank; a'drive
shaft, means connecting each crank shaft with
the drive shafi transmitting power to each crank
shaft during ‘e portion of each:rotation of the

- drive shaft and releasing the crank shafts from

the drive. shaft during other portions of each
rotation. of the drive shaft, and locking means
holding-said erank shafts stationary while they
are released from the drive shaft, said connecting
means comprising ‘gears.on the crank shafts- and
mutilated gears on.the. drive shaft. .

4. In"a die ’casting ‘machine having in’ com-

. bination' s stationary die, a movable die, a core
pin movable into -and out of the dies, & crank.

and means connecting it to said movable die to
advance and retract it, a second crank and means
connec{;mfy it-to the-core pin to-move the core

10

20

25

pin in and-out; a shaft for each crank, a drive :

shaft, means connecting each crank shaft with
the drive shaft transmitting power to each crank
shaft during a portion of each rotation of the
drive shaft and releasing the crank shafts from
the drive shaft during other portions' of each
rotation of the drive shaft, and locking means
holding said crank. shafts stationary while they
are released from the drive shaft, said drive shaft
having - control cams thereon for actuating said

locking means.

5. In g die casting machme having in com-
bination-a stationary die, a'movable die, & core
pin movable into ahd out of- the dies, a crank
and means connecting it to said movable die to

advance and retract it, a second crank and means .

connecting it ‘to the ¢ore pin to move the core
pih in and out, separate gears driving said cranks,
a drive shaft, and means connecting both said

. gears to said shaft at the same time to cause clos-
"ing of the dies and insertion of th\, core pin a.nd

successively connectmg said gears to said shaft

0 cause withdrawal of the core pin and opening °

of the dies, said last named means comprising
mutilated gears on the drlve shaft.

'CARL ROEHRL.
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