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To all whom it may concern:

Be it known that I, CURTIS H. VEEDER, a
citizen of the United States, residingin Hart-
ford, in the county of Hartford and State of
Connecticut, have invented certain new and
useful Improvements in Forging-Machines,
of which the following is a specification.

This invention relates to forging-machines:
and 1t has for its main object the provision
of a machine of this type in which articles
may be formed by hot-forging from a suitable
blank or blanks in an atmosphere in which
the hot metal will be protected from oxida-
- T'he inert atmosphere in which the
blank operated upon will be forged into shape
will usually be a vacuum, and I prefer to
mount most of the principal operating parts
of the mechanism which accomplish the forg-
ing of the blank in a suitable vacuum-cham-
ber, and, moreover, the blank or blanks will
preferably be heated while contained within
an exhausted receiver. If desired, thisinert
atmosphere may in some cases be- an inert
gas—such as nitrogen or carbon dioxid—or
1t may be a reéducing-gas—such as hydrogen

or-a proper hydrocarbon—which owing to:

the low temperature in the inclosing cham-
ber will not exert a reducing action. Ordi-
narily the forging means proper will be con-
tained within one vacuum-chamber and the
blank or blanks will be heated in another
vacuum - chamber communicating with the
first in such a manner that the heat of the
blank-holding vacuum-chamber will be very
greatly reduced before it reaches the main
vacuum-chamber in which the blank is to be
forged, suitable heat-insulating meéans being
employed to prevent the transmission of an

excessive amount of heat to such main vacu-

um-chamber. -

In the drawings accompanying this speci-
fication and forming part of the present ap-
plication, Figure 1 is a vertical longitudinal

" section of a forging-machine embodying my

invention and illustrating the positions of the
parts when a blank is being forged. Fig. 2
1s a vertical transverse section of the same,

partly in elevation, showing the parts in the |

same positions., Fig. 31is a section similar to
Fig. 1 and illustrates the parts in the posi-
tions which they assume after a blank has
been forged and the dies opened. Fig. 4 is

I

a-sectional elevation similar to Fig. 2 and
illustrates the parts in the same positions in
which they are shown in Fig. 3.

~ Similar characters designate like parts in
the different figures of the drawings.

I have shown herein a complete dutomatic
forging-machine by means of whicli forgings
may be formed and ejected from the machine
regularly and ata high rate of speed without
requiring any considerable amount of atten-
tion from an operator. | |

The several operative parts of my improved
machine may be mounnted on a suitable frame-

work, which in the present case embodies a

bed, such as A, supported on legs in the
usual manner and having a main shaft 2,
which may bedriven from any suitable source
of power and from which the movements of
allof the automatically-operating parts of the
machine may be derived. - | -
In the present construction the forging op-
eration is intended to be carried on within a
vacuum-chamber in order that the blanks
may not become coated with scale as a result
of oxidation, which takes place when the
heated metal to be forged is exposed to the
action of the air. A portion of this vacuum-
chamber i8 preferably integral with and con-
stitutes a part of the main frame of the ma-
chine, and in this case said main chamber
(which is designated herein in a general way
by C) is divided into three principal parts,

| the central one of which is open at the top

and at the bottom and constitutes an integral
portion of the main-frame structure, said cen-
tral portion of the vacuum-chamber being
designated herein by ¢. Theother principal
portion of the vacuum-chamber is designated
herein by ¢' and constitutes a cover for the
part ¢, while a third member of the vacuum-
chamber may be a forging-receiver, such as
¢’, said receiver being in this case a swinging
one, pivoted to the central portion ¢ at the
under side thereof in such a position as to be
directly below the point at which the forgings
are formed. For the purpose of forming an
alr-tight joint between said receiver and the

part ¢:1 may make use of a suitable packing-

ring 5, and aswinging clamping device 6,hav-
Ing a clamping-nut 6', may be employed for

‘tightening the joint between these two parts
| of the vacuum-chamber. The pivot of the
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forging-receiveris designated herein by 7,and
it will be apparent that said clamping device
may be loosened and the receiver dropped
by swinging it on its pivot into a position in
which the finished forgings may be removed
therefromn from time to time.

Any suitable means may be employed for
holding and heating a blank and for feeding
the same to the forging means. In this case,
however, I prefer to make use of a combined

blank-heating and blank-feeding member,

such as a feed-tube, through which the blank
or blanks may be passed and in which such
blank or blanks may be heated to the propern
temperature before being subjected to the
action of the forging means. This tube may
be an inclined one, as shown at 7, and will
preferably be supplied with individual blanks
from abopper, suchas . The receiving end
of this hopper will usually be closed by a
swinging cover, such as 8, which may be held
in place by a clamping device, such as 8, a
suitable packing-ring, such as 8", being in-
terposed between the cover and the hopper.
The feed-tube constitutes an exhaustible
blank-supplying and blank-heating chamber
which communicates with the vacuum-cham-
ber C, and when thecommunicating chambers
have been exhausted the blanks will be heat-
ed, fed, and forged in a vacuum and will not
be exposed to the air at all during or after

heating until after the articles to be formed |

from the blanks have been finished. 'Thein-
closed space just described may be exhaust-
ed through a pipe 10, controlled by an ex-
haust-pump, which is indicated by .

That portion of the feed-tube ¢ in which the
blanks (which are indicated herein by ) are
intended to be heated should be formed from
some material which will withstand a high
degree of heat and which will heat the blanks
quickly to the proper temperature, and I
have found that a heating-tube of manganese
steel fulfils all the requirements. T'he por-
tion of the tube which is to be heated is pref-
erably subjected to the direct action of gas-
jets, as shown herein, these being so placed
that the flames will impinge upon the tube
throughout the length of the heating portion
or blank - receiving section thereof, a dis-
tributing-pipe 12 being shown herein which
receives gas from a supply-pipe, such as 13,
controlled by a suitable valve, such as 13'.

For the purpose of confining the heat and
utilizing the same most perfectly I prefer to
make use of a hood, such as 15, which sur-
rounds the heated portion of the feed-tube ¢
and has air inlet and outlet openings, such
as 15" and 15", the latter of which permits the
escape of heated air and gases.

It is desirable to insulate the heating de-
vices fromn the main vacuum-chamber C, and
for this reason I have shown herein heat-in-
sulating means between said main chamber
and that portion of the feed-tube which is
heated directly by the gas-jets. Said feed-

|
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“in the construction shown it consists of sev-

eral sections., One of the sections which 18
not heated directly by the flames inay have

70

the temperature thereof reduced in any suit-

able manner, as by a non-conducting medium
interposed between it and the heated section
of the tube or by circulating a cooling me-

“diumin contact with such anheated tube-sec-

tion, or by both, the latter being the prefer-
able mode and being the oneillustrated here-
in The tube shown embodies three sections,
such as 20, 21, and 22, and packing-rings,
preferably of asbestos or some similar mate-
rial, are interposed in this case at 24 and 24
between each pair of adjacent tube-sections,
so that that section which communicates di-
rectly with the main vacuum-chamber C 1s
kept comparatively cool, as the heat of the
tube-section 20 cannot be transmitted to the
section 22 by conduction ,but only by convee-
tion. .

The central tube-section 21 is preferably
cooled by circulating water in contact there-

with and in the construetion shown is in the

form of a water-jacket, the ceutral opening
in which forins the bore of the tube. Said
section has a water-space 21°, through which
astream may be circulated by meansof pipes,
such as 25 and 25', and thus the heat con-
veyed to the main vacuum-chamber may be
still further decreased

From time to time it will of course be nec-
essary (o raise the cover and refill thesupply-
hopper H, and when thisistobedoneit will be
found desirable to cut off communication be-
tween .the blank - heating vacuum-ehamber
and the main vacaum-chamber C in order
that time may not be wasted afterward in ex-
hausting the large space of said main vacu-
um-chamber. For this reason I have shown
herein a cut-off valve between sald cham-
bers, this valve being preferably a sliding
gate, such as 30, working 1n a transverse
cuideway intersecting the bore of cthe feed-
tube and in this case formed in a member
practically constituting a part of the tube-
section 22, this guideway belng designated
herein by 22'. The position of the gate 30
may be controlled by a screw 351, having a
hand-wheel 31’ for turning the same.

The blank-supplying means employed may
be any suitable for the purpose of intermit-
tently feeding a blank or blanks; but when
it embodies an inclined feed-tube, as in the
construction shown herein,said tube will pret-
erably be divided at its discharge end, this
end of the tube being in the present case bi-
furcated and having blank-frictioning retain-
ing-walls, such as 22" and 22", which will
serve to prevent premature discharge ol a
blank fromthetube. The walls22" are blank-
retaining side walls, while the wall 22" is a
substantially horizontal blank - supporting
end wall, and when a blank rolls down the in-
cline of the supply spout or tube ¢ it will be
evident that it will not only be stopped by

tube itself is preferably a composite one, and | the frictioning action of the side walls 227,
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bat that it will be located in a vertical posi- | draw most readﬂy‘ from the dies after deliv-

tion by the end wall 22", on which it will

rest, and hence the blank when it reaches the

end of the supply spout or tube is accurately
positioned. ' |

In connection with blank-holding means
for supplying separate blanks successively
to the forging members means should be
employed for intermittently feeding these
blanks, and in the present case I have illus-
trated intermittently-effective blank-feeding
means preferably in the form of an escape-

ment-feed blank-releasing device, such as the |

escapement 35, having a pair of pallets, one
of which is designated by 35’ and serves fo

stop the blanks b, while the other is desig- |

nated by 35" and serves to release said blanks
successively, this escapement being oscilla-
tory and operated in a manner which will be
hereinafter desecribed, it being evident that
each time a blank is released by the pallet
35" said blank will travel down the ineclined
feed-tube to the discharge end thereof, where
it may be received by another member and
transierred to the forging means. |
I prefer to employ in connection with the
blank-feeding means just described a blank-
transferring carrier for shifting the blanks
successively into position to be operated upon
by the forging means, and in this case I have
shown a carrier which moves between the dis-
charge end of the supply-spout or feed-tube

t and the forging members or dies between

which the blank is to be compressed.  Said
carrier is preferably an osecillatory one and
may be so constructed as to withdraw the
blank which lies at the discharge end of the
feed-tube and transfer said blank to a point
between the forging members or dies. In
this case said carrier (which is designated in
a general way by T') constitutes a blank-grip-
ping device and preferably has a pair of sep-
arated gripping-fingers so constructed as to
exert comsiderable force and obtain a firm
hold upon the blank to be withdrawn fron

the feed-tube, this being necessary in the

present case, owing to the fact that the walls
at the enid of said feed-tube exert sufficient
pressure upon a blank to prevent the rolling
out of the same. Here the carrier or trans-
fer device T has a rigid gripping-finger 36
and a yielding finger 36', preferably in the
form of a spring-arm, the two fingers being
so shaped as to be capable of receiving the
blank properly between them and holding
the same firmly. The carrier T should be
so constructed as to be movable into and
out of the opening in the divided discharge

end of the spout or feed-tube £, and hence

the fingers 36 and 36’ will be relatively thin
and considerably thinner than the blanks
to be gripped thereby.

blank-transferring carrier T may cooperate
properly with the other parts, it is desirable
to actuate it in & path transverse to the direc-
tion in which the forging action is exerted, as
when it moves in this manner it will with- |

In order that this.

ering the blank at the point where it is to be
compressed.

the feed-tube { and the forging means, but it
may also withdraw quickly from said end of
the feed-tube to assure the disengagement of
the blank from the retaining-walls 22" and
22", ITtis alsointended to withdraw quickly
from its delivering position between the dies
in order that its operation may-not be inter-
fered with by said dies. In the present case
the earrier T is in the form of a lever having

-a shiftable pivot, it being operated here in

one path by a link, such as 40, pivoted there-
to at a point between the ends thereof and in
another path by a suitable device, such as a
rock-arm 41°, which is connected to the lever
at the center of movement thereof and serves
to shift the pivot of said lever. In this case
the link 40 is connected to a crank-arm 42’
secured to a crank-shaft 42, journaled in a
bearing extending through one wall of the

| cover ¢’ of the main vacuum-chawmber C, the

journal being suitably packed to prevent ad-
mission of air to said chamber. This erank-
shatt carries in the present construction a
bevel-gear 42", which meshes with and is
driven by a bevel-gear 43, carried at the up-
per end of a spindle 43, journaled at its up-
per end In a suitable bearing, such as the

divided bearing 44, on the outside of the

cover ¢, and at its lower end in a bearing,
such as the fixed bearing 45, on the under
side of the main frame A, said spindle carry-
ing 1n this case at its lower end another bevel-

In this case said carrier not
only oscillates between the discharge end of.

70
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gear, such as 43", which meshes with and is

driven by a bevel-gear, such as 2', on the
main shaft 2. From these operating connec-
tions the oscillatory movement of the blank-
transferring carrier is derived, as will be evi-
dent, and this movement thereof serves to ef-
fect the transfer of blanks successively from

the discharge end of the feed-tube ¢ to a point

between the forging-dies and also the return
of the carrier each time to a position for re-

~ceiving another blank.

For the purpose of shifting the pivot of the
oscillatory carrier T, I may mount said car-
rier on the rock-arm 41', hereinbefore re-
ferred to, which rock-arm is secured to arock-
shaft 41, carrying another rock-arm 41", to
which is pivoted in this case one member 46
of a.linkage, the other member 47 being piv-

oted to a fixed point on the framework, one

of sald members carrying in this case an anti-
friction-roll 48, adapted to cooperate with a
cawm or cams for permitting a rapid shifting
of the pivot of -the carrier T at the proper
times, rhis movement being effected in this
case by a spring, such as 49, connected here

to & pin 41" on the rock-arm 41" and having

1ts other end connected to a suitable point,
which in this case is one end of an angle-
lever, such as 60, for operating the escape-
ment 85. . | |

In order that the carrier T may have its
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pivot shifted rapidly, and therefore be moved
bodily in a different path, also preferably cur-
vilinear, from the path of oscillation herein-
before described, the antifriction-roll 43 1s in-
tended in this case to codperate with one or
more quick-let-off cams, which may be car-
ried by the crank-shaft 42, and as it is pref-
erable to shift the pivot of the carrier at both
ends of its stroke, and thus withdraw said car-
rier quickly from the discharge end of the
feed-tube, as well as from a point between
the forging-dies, I have shown herein a pair
of cams on said shaft 42, these cams being
designated herein by 50 and 51, the former
having a quick-let-off face 50’ and the latter
a corresponding face 51', said faces being so
positioned as to permit the spring 49 to shift
the carrier quickly just after it has gripped a.
blank in the end of the tube £ and also just
after the blank transferred thereby has been
ogripped between the members of the forging
means. |

The same shaft 42 on which the cams 50
and 51 are mounted may carry another cam,
such as 52, for the purpose of operating the
angle-lever 60 and imparting movement to
the escapement 35, one arm of said angle-le-
ver 60 carryiug in this case an antifriction-
roll 61, codperative with the cam 52, whilie to
the other arm of said angle-lever is pivoted a
connecting-rod, such as 62, preferably adjust-

able and pivoted in turn at its opposite end.

to a rock-arm 63, carried by a short rock-
shaft 63, which passes in this case through the
feed-tube 7 and has secured to the inner end
thereof the escapement 35, the journal being
snitably packed to prevent leakage of air and
the feed-tube being preferably enlarged some-
what at this point, as shown at 65, in order to
permit the proper operation of said escape-
ment. The cam 52 has a quick-let-off face
52’ in order to permit the spring 49 to shift
the pallet 35" quickly to the position shown
in Fig. 4 to prevent the release of more than
one blank at a time.

The blanks delivered from the blank-hold-
ing means may be supplied to any suitable
blank-shaping means for operating upon the
blanks; but the blank-supplying means and
the transferring device hereinbefore de-
seribed will preferably beemployedin connec-
tion with blank-forging means,which will usu-
ally embody a pairof complementary dies, one
of which,such asthatshown ato, may be fixed,
while the other, such as o', may be movable
toward and from the fixed die. In this case
the fixed die is supported by a carrier, such
as h, which is passed throngh an opening in
one wall of the central chamber ¢ of the main
vacuum-chamber C, a suitable stufiing-box,
such as 70, being employed, through which
said carrier-v is passed to prevent leakage of
air into the vacuum-chamber. This carrier
., with its die o, may be adjusted in position
by a screw, such as 71, passed through an
abutment, such as 72, formed in this case by

668,865

| 73 to permit access fio the stuffing-box 70, a

check-nut, such as 74, being employed 1n con-
nection with said screw 71 to locate the lat-
ter positively.

The movable die of the forging means may
be supported by a carrier, such as /i, mount-
ed in an opening in the opposite wall of the
central portion ¢ of the main vacuum-cham-
ber C, said carrier also being preferably
passed through a stuffing-box, such as 70, in
order to prevent leakage of air into said vacu-
mn-chamber. Said carrier A’ is intended to
reciprocate toward and from the carrier h
and its die 0 and may be actuated by any suit-
able mechanism, it having in this case at its
outer end an open frame or swivel 75, carry-
ing a pin 75, on which is pivoted one mem-
ber 76 of a toggle, the other member 77 of
which is carried by a pin 78 and exerts its
thrust directly against a strong abutment 30,
forming part of the main frame, said toggle
being preferably operated by a second toggle
pivoted thereto at the knuckle thereof, said
second toggle consisting in this case of a link
381 and a rock-arm 82, pivoted to a depending
portion 83 of the main frame A. This sec-
ond torgle may be operated in turn by an ec-
centric-rod 84, the strap of which is carried
by an eccentric 85 on the main shaft 2, and
the two toggles are so placed relatively to
each other as to be straightened simultane-
ously, and thus secure a most effective thrust
for forging the blank.

In connection with the blank-forging means
I may employ a suitable stripper for separat-
ing the forging therefrom. In this case the
carrier i’ has a central longitudinal bore, in
which is mounted for reciprocation a stripper-
rod 86, which may have at its cuter end an
enlarged head 86', weorking in a correspond-
ing enlargement of the bore in the carrier 7/,
a suitable spring, such as 87, being interposed
between the inner end of the head 86" and
the inner wall of such opening 88 for the pur-
pose of normally retracting-the stripper to the
position shown in Fig. 1. Said stripper may
be operated in any suitable manner, but
preferably by means of a cam or wiper, which
in this case is in the form of a nose 76" on the

toggle member 76.

FFor the purpose of observing the operation
of the parts within the vacuum-chamber C, 1
prefer to employ one or more sight-openings,
which in this case are in the central portion
¢ of said vacuum-chamber, two of them being
shown herein at opposite points in the chain-
ber, they being designated, respectively, by 90
and 91 and having transparent air-tight clos-
ures. Ideem itadvantageousto placean elec-
tric lamp, such as 92, in alinement with and
just outside of one of said sight-openings for
the purpose of illuminating the interior of
the main vacuum-chamber.

The operation of a forging-machine con-
structed in' acecordance with my present in-
vention, as hereinbefore desecribed, is as fol-

cutting away a portion of the main frame at | lows: It being understood that the parts are
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- mitted to travel down the tube to the dis-
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in the posifions shown in Figs. 1 and 2, that | {ifrietion-roll 48 rides up the rise of the cam

the vacnum-chambers have heen exhausted,
and that the blanks in the receiving and heat-
ing sections of the feed-tube have been
brought to the proper forging temperature,
the machine will be started, wherenpon move-
ment will be transmitted from the mnain shaft
2 through the operating connections to the
driven parts. - At the beginning of the oper-
ation of forging a blank the antitriction-roll
48 will be forced down the cam-face 50’ by the
spring 49 and the pivot of the carrier T will
be quickly shifted to the rear, and hence the
gripping-fingers of said carrier will be with-
drawn quickly from the divided end of the

delivering-section 22 of the feed-tube £ and

will carry with them the blank, which, it
should be understood, will have been per-

charge end thereof. As said carrier T is
shifted to the rear in one curvilinear path by

~the turning of the rock-arm 41’ it is also ac-
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tuated in another curvilinear path by its os-

clilation about its own pivot duae to the turn-
ing of the erank-arm 42’ in the direction of
the arrow, as seen in Fig. 2.
after said carrier begins to descend the anti-
friction-roll 61 will be forced down the let-off
face 52' of the cam 52 by the spring 49 and
the pallet 35" will be shifted quickly into po-

sition to receive another blank b and prevent
the further descent thereof, said antifriction- :

roll withdrawing entirely from the cam when
it reaches the bottom of said cam-face, as
will be seen by referring to Fig. 4. In the

- meantime the eccentric-rod 84 will strike the

toggles and the carrier A’ will be shifted to
the right, as shown in Fig. 3, and at the same
time the nose 76" on the toggle member 76 will
force the stripper inward to strip from the
die o' any previously-made forging, after
which said toggles will be gradually straight-
ened again and the carrier i’ forced inward,
while the nose 76’ will withdraw from the
stripper, and the spring 87 will return the
latter to the position shown in Fig. 1. Just
before the die o’ reaches its working position
the carrier T will reach the limit of its down-
ward movement and the gripping-fingers 36
and 36" will hold the blank carried thereby in
position to be properly engaged between the
dies. Assoon as said blank is engaged by the
continued inward movement of the carrier A’
and its die o’ the antifriction-roll, which, it will
be understood, had just previously ridden up
the rise of the cam 51, will ride down the let-
off face 51’ of said cam and withdraw said car-

rier T and its gripping-fingers from its posi-

tion between the dies before the latter can en-
gage sald carrier,whereupon the blank will be
forged by the diesand thelatter will afterward

open, while the carrier will rise to the limit

of its npward movement and riding up the
rige of the cam 50 will move forward into the
opening in the divided end of the delivering-
section 22 of the feed-tube to receive another
blank, At about the same time that the an-

Immediately

ol the antifrietion-roll 61 rides up the rise of

the cam 52, and hence oscillates the escape-
ment to the position shown in Fig. 2 and per- .

mits the pallet 85" to release the blank in en-
gagement therewith, whereupon said blank
wiil travel down the incline to the discharge
end of the feed-tube, when the pallet 35 will
form a stop for all of the other blanks, where-
upon all of the parts may go through a new
cycle of operations. Blanks which are sub-
Jected to hot forging in an inerf or exhausted
atimosphere in this manner do not become oxi-
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dized and coated with scale, and therefore the

dies arve filled much more perfectly and the
finished articles have much smoother sur-

faces, finer linesg, and sharper corners than it.

is possible to obtain by forging heated blanks
in the ordinary manner, it being practically
impossible to prevent the formation of an in-
jurious amount of scale when blanks are hot-
forged in the open air.

Having described my invention, I claim—

1. 'T’he combination, with a chamber hav-
Ing an inert atmosphere, of blank heating and
feeding means, and blank-forging means ef-
fective for forging a blank within said cham-
ber.

2. The combination, with a vacuum-cham-
ber, of blank heating and feeding means, and
blank-forging means effective for forging a
blank within said chamber.

3. The combination, with a vacuum-cham-
ber, of blank heating and holding means: a
blank-transferring carrier; and blank-forg-
ing means effective for forging a blank with-

in said chamber.

4. The combination, with a vacaum-cham-

ber, of blank heating and holding means; an
oscillatory blank-transferring carrier; and
blank-forging means effective for forging a

blank within said chamber.

5. The combination, with a vacuum-cham-
ber, of blank heating and feeding means;
blank-forging means effective for forging a
blank within said chamber; and a stripper co-
operative with said blank-forging means.

6. The combination, with a vacuum-cham-
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ber, of blank heating and feeding means;

blank-forging neans effective for forging a

‘blank within said chamber and embodying a

movable die; and a stripper codperative with
said die. | |

7. The combination, with a vacuum-cham-
ber, of blank heating and feeding means;
blank-forging means effective for forging a
blank within said chamber and embodying a
movable die; and a stripper carried by said
die.
- 8. The combination, with blank - heating
means, of a vacuum-chamber; an inclined
blank-supplying device; a blank-transferring
carrier; and blank-forging means codperative
with said carrier and effective for inclosing
and forging a blank. |
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9. The combination, with blank - heating

t means, of a vacuum-chamber; an inclined
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blank-supplyingdevice;blank-forging means
effective on the withdrawal of the carrier
therefrom for inclosing and forging a blank

within said chamber; and a blank-transfer-

ring carrier shiftable from the discharge end

of the blank-supplying device to the blank-

forging means.

10. The eombination, with blank-heating
means, of a vacuum-chamber;intermittently-
effective blank-feeding means;a blank-trans-
ferring carrier; and blank-forging means co-

operative with said carrier and effective for

inclosing and forging a blank within said
chamber.

11. The combination, with blank-heating
means, of a vacuum-chamber; blank-holding
means; a blank-feeding escapement having
blank-engaging and blank-releasing pallets
for releasing a series of blanks successively;
and blank-forging means effective for inclos-
ing and forging a blank within said chamber.

12. The combination, with blank-heating
means, of a vacaum-chamber; escapement-
feed blank-supplying means; a blank-trans-
ferring carrier; and blank-shaping means co-
operative with said carrier-and effective for
shaping a blank within said chamber.

13. The combination, with blank-heating

means, of & vacunum-chamber; escapement-
feed blank-supplying means; a blank-trans-
ferring carrier; and blank-forging means co-
operative with said earrier and effective for
inclosing and forging a blank within said
chamber.

14. The combination, with blank-heating
means, of a vacuum-chamber; blank-holding
means; a blank - transferring carrier; and
blank-forging means coodperative with said
carrier and effective for inclosing and forg-
ing a blank within sald chamber.

15. The combination, with blank-heating
means, of a vacaum-chamber; blank-holding
means; blank-forging means embodying a die
movable toward and from a working position
and effective forinclosing and forging a blank
within said chamber; and a blank-transfer-
ring carrier codperative with said blank-forg-
ing means and movable transversely to said
die.

16. The combination, with blank-heating
means, of a vacuum-chamber; blank-holding
means; blank-forging means embodying a die
movable toward and from a working position
and effective forinclosing and forging a blank
withinsaid chamber;and an oscillatory blanik-
transferring carrier movable between the
blank-holding means and said die in a path
transverse to the forging-stroke of the latter.

17. The combination, with blank-heating
means, of a vacuum-chamber; a blank-sup-
plying spout having a divided discharge end;
a blank-transferring carrier movable into and
out of the openingin the divided end of said
spout and blank-forging means cooperative
with said carrier and effective for inclosing

‘and forging a blank within said chamber.
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means, of a vacuum-chamber; a blank-sup-
plying spout having adivided discharge end;
a blank-transferring gripper movableinto and
out of the opening in the divided end of said
spont; and blank-forging means cooperative
with said gripper and effective for inclosing
and forging a blank within said chamber.

19. The combination, with blank-heating
means, of a vacuum-chamber; a blank-supply-
ing tube having a divided discharge end with
blank - frictioning retaining-walls; a blank-
transferring carrier movable into and out of
the opening in the divided end of said tube;
and blank-forging means codperative with
said carrier and effective for inclosing and
forging a blank within said chamber.

20, The combination, with blank-heating
means, of a vacuum-chamber; an inclined
blank-supplying tube having a divided dis-
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charge end with blank-frictioning retaining

side walls and substantially horizontal blank-
supporting end walls; a blank-transferring

carrier movable into and out of the opening

in the divided end of said tube; and blank-
forging means coodperative with said carrier
and effective forinclosingand forging a blank
within said chamber. |

21. The combination, with blank-holding
means, of blank-forging means constructed
and operative to inclose a blank and also to
forge the same on the withdrawal of the car-
rier therefrom; a blank-transferring carrier
movable between the blank-holding means
and the blank-forging means; and means for
accelerating the movement of said carrier as
it withdraws from the blank-forging means.

92. The combination, with blank-holding

‘means, of Dlank-forging means constructed

and operative to inclose a blank and also to
forge the same on the withdrawal of the car-
rier therefrom; a blank-transferring carrier
movable between the blank-holding means
and the blank-forging means; and means for
accelerating the moveients of said carrier as
it withdraws from the blank-holding means
and the blank-forging means.

23. The combination, with blank-holding
means, of blank-forging means constructed
and operative to inclose a blank and also to
forge the same on the withdrawal of the ecar-
rier therefrom and embodying a die movable
toward and from a working position; a blank-
transferring carrier movable between the
blank-holding means and the blank-forging
means; and means for accelerating the move-
ment of said carrier as it withdraws froi the
blank-forging means. |

24. The combination, with blank-holding
means, of blank-forging means embodying a
pair of complementary blank-engaging dies
operative to inclose a blank and also to forge
the same on the withdrawal of the carrier
therefrom and one of which is movable toward
and from the other; die-actuating means; &
blank-transferring carrier movable between
the blank-holding means and said dies; and

18. The combination, with blank-heating | means for accelerating the movement of said
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carrier as it withdraws from the dies on the |

engagement of the biank by the latter.
256. The combination, with blank-holding

means, of blank-forging means construected

and operative to inclose a blank and also to

forgethe same on the withdrawal of thecarrier

therefrom; a rotary quick-let-off cam; and
a spring-pressed blank-trunsferring ecarrier
movable between the blank-holding means
and the blank-forging means and controlled
by said cam and adapted to be released by the
Iatter as it withdraws from the bla,nk-sha,ping
means.

26. The combination, with blank holding
means, of blank forgmﬂ' me&ns_eonstlucted
and operarive to 1nclose a blank and also to
forge the same on the withdrawal of the car-
rier therefrom; a pair of rotary gquick-let-off

cams; and a bpl‘lnﬂ' pressed blank-transfer-

ring carrier movable between the blank-hold-
ing means and the blank-forging means and
controlled by said cam and adapted to be re-
leased by said cams respectively as it with-
drawsfrom the blank-holding meansand from
the bl._fmk forging means.

. The (,ombma,tlon with blank holdmﬂ'
means, of blank-shaping means; a pair of ro-
tary quick -let-off cams; an Obcillatory spring-
pressed blank- ttamferrmg carrier movable

between the blank- holdmﬂ' means and the

blank-shaping weaus and adapted to” be re-
leased by said cains respectively as it with-

drawsfrom the blank-holding meansand from-

the blank-shaping means, and having a shift-
able pivot the position of which is controlled
by said cams; and carrier-oscillating means
coOperative with said cams.

- 28. The combination, with a'main chamber
for containing an inert atmosphere, of blank--
supplying means embodying a blank-heat-

ing chamber communicating with said main
chamber, and blank-forging means codpera-
tive with said blank-supplying means and ef-
fective for forging a blank within said mailn
chamber.

29. The combination, with a main vacuum-
chamber, of blank- supplylnﬂ means embody-
ing a blank-heating chamber communicating
with sald main vacuum-chamber, and blank-
forging means codperative with said blank-
supplving means and effective for forging a
blank within said main vacuum-chamber.

- 30. The combination,with a main chamber
for containing an 1nert atmosphere, of blank-
supplying means embodying a blank-heat-
ing feed-tube communicating with said main
chamber and also'adapted to contain an inert
atmosphere, and blank-forging means codp-
erative with said blank-supplying means and
effective for forging a blank within said main
chamber.

- 31. The combination, witha main chamber
for containing an inert, atmosphere, of blank-
supplying means embodying an inclined
blank-heating feed-tubecommunicating with
sald main chamber and also adapted to con-
tain an inert atmosphere, and blank-forging
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means cooperative with said tube and ef-

fective for forging a blank within said main

chamber,

32. The combination, with a main chamber
for containing an inert atmosphere, of blank-
supplying means embodying a blank-heat-
ing chamber communicating with said main

chamber and also adapted to contain an inert

atmosphere; blank-forging means codpera-

tive with said blank-supplying means and ef-

fective for forging a blank within said main
chamber; and heat-insulating means between
sald chambers. .

33. The combination, with a main chamber
for containing an inert atinosphere, of blank-
supplying means embodying a blank-heat-
ing chamber communicating with salid main
chamber and also adapted to contain an inert
atmosphere; blank-forging means codpera-
tive with said blank-supplying means and ef-
fective for forging a blank within said main
chamber; and means for circulating a cool-
ing medium in contact with the blank-heat-
ing chamber adjacent to its point of connec-

tion with the main chamber.

- 34. The combination, with a4 main chamber
for containing an inert atmosphere, of blank-
supplying means embodying a blank-heat-
ing feed-tube communicating with said main
chamber and also adapted to contain an inert
atmosphere; blank - forging means codpera-
tive with said tube and effective for forging a
blank within said main chamber; and means
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for circulating a cooling medium in countact

with said tube adjacent to its point of connec-
tion with the main chamber.
- 35. The combination, with a main chamber
for containingan inert atmosphere, of blank-
supplying meansembodying a feed-tube com-
municating with said main chamber and also
adapted to contain an inert atmosphere;
means for heating sald feed-tube; blank-forg-
ing means cooperative with said tube and ef-
fective for forging a blank within.said main
chamber; and means for circulating a cooling
medium in contact with said tube at a point
between the tube-heating means and the main
chamber. |

'36. The combination, with a main chamber
for containing an inert atmosphere, of blank-
sapplying means embodying a sectional feed-
tube communicating with said main chamber
and also adapted to contain .an inert atmos-

phere, and having heat-insulating material-

between its sections; meansfor heating said
feed-tube; and blank forn'mg means coopera-
tive with saad tube and effective for forging
a blank within said main chamber.

37. Thecombination, with a main chamber
for containing an inert atmosphere, of blank-
supplying means embodying a sectional feed-
tube communicating with said main chamber
and also adapted to contain an inert atmos-
phere, and having heat-insulating material
botween its sections; means for heating a re-
ceiving-section of the feed-tube; means for

| cooling adelivering-section of said feed-tube;
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and blank-forging means codperative with
said tube and effective for forging a blank
within said main chamber.

38. Thecombination, with a main chamber
for containingan inertatmosphere, of blank-
supplying means embodying a feed-tube com-
municating withsaid main chamber and also
adapted to contain an inert atmosphere, and
comprising a plurality of sections separated
by heat-insulating material, one of said sec-
tions constituting a water-jacket; means for
heating said feed-tube; and blank-forging
means cooperative with said tube and ef-
fective for forging a blank within said main
chamber.

39. The combination, with a main chamber
for containing an inert atmosphere, of blank-
supplying means embodying a blank-heat-
ing chamber communicating with said maiun
chamber and also adapted to contaln an 1in-
ert atmosphere; a cut-off valve controlling
communication between said chambers; and
blank-forging means codperative with said
blank-supplying means and effective forforg-
ing a blank within said main chamber.

40 The combination, with a main chamber
for containing an inert dtmosphere, of blank-
supplying means embodying a feed-tube com-
municating with said main chamber and also
adapted to contain an inert atmosphere; a
cut-off valve controlling communication be-
tween said chamber and the feed-tube; and
blank-forging means codperative with said
feed-tube and effective for forging a blank
within said chamber.

668,665

41. The combination, with a chamber for
containing an inert .:Ltmogphere of blank heat-
ing and feednw means; a die located within
said chamber; a,nd die-actuating means.

42. The u)mbination with a chamber for
containing an inert rtt;lIlOS[JhGIG of blank
heating and feeding means; a die located
within said chamber; and die-de‘uudtmg tog-
ole mechanisin.

43. The combination, with a chamber for
containing an inert atmosphere, of blank
heating and feeding means; a die located

within said chamber; and die-actuating tog-

ole mnechanism located without said chamber.

44. The combination, with a chamber for
containing an inert atmosphere and having
an opening therein, of blank heating and
feeding means;
chcunbel, a die- Opeld[“lﬂ' member passing
through said opening; an air-tight packing
between said die- opemmw member and the
walls of said opening; and means for actuat-
ing said die-operating member.

45. The combination, with a chamber for
containing an inert atmosphere, of blank
heating and feeding means; a die located
within said chamber; a die-carrier; toggle
mechanismm for actuating said die-carrier;
and a stripper on said die-carrier and con-
trolled by said toggie mechanism.

CURTIS H. VEEDER.

Witnesses: .
H. W. LESTER,
HeENRY BISSELL.
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