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 FORGING
~ Application filed July 14,

This invention relates to an automatic forg-
ing machine, of the class wherein articles may
be successively heated and forged and the
forged articles ejected. o '

The machine of this invention, while capa-
ble of other uses, is especially suitable for up-
setting work, as for example, for forming
heads on the blanks or stock fed into the ma-
chine. It will be disclosed, by way of illus-
trative example, as adapted to form cap
screws,—the upper end of a cylindrical blank
of metal being first electrically heated and
then. upset and shaped between cooperating
dies to form the cap screw head. -

- The general object of the inventionis to
provide an improved machine for doing work
of the above described, or of an analogous
character, with precision and at a rate high
enough to meet practical production require-

» ments and in an otherwise commercially satis-

factory manner. o

The invention also has for an object the
provision of various features, capable of use
independently or in conjunction, which are

» directed to making the machine as nearly as

possible fool-proof in operation. In particu-
lar, the machine, which involves electric heat-
ing means and a press for forging the heated
articles, is so arranged that the press cannot

:w be tripped to forge the articles unless and

50

until the same have been heated to proper
forging temperature. The control of the
tripping of the press is made dependent on
the operation of the electric heating means.

5 Another feature is in the provision of means

for automatically stopping the machine in
the event that a blank of more than the re-
quired length is fed into the machine or in the
event that a blank, even if of proper length,
is improperly positioned in its die, whereby

damage to the machine, due to acts of care-

lessness in the feeding of blanks, is avoided.
A further feature consists in provisions effec-
tive to stop the machine in case a forged ar-

» ticle is not ejected from its die at the proper

time. - A still further feature lies in an ar-
rangement for guarding against the possi-
bility of the press being tripped and caused
to strike articles which, while initially prop-
erly heated for forging, have cooled below

MACHINE
1927. 'Serial No. 205,815,

forging temperature by reason of the stop-
ping of the machine.

The invention also has for an object to pro-
vide an improved turret, having article hold-
ing dies, for carrying the articles successively
into position for heating, forging and ejection

and to provide improved means for intermit-

tently moving the same step by step and for
locking it against movement while at rest.

Another object of the invention relates to
the electric heating means and especially to
an improved construction and arrangement
of those parts of the heating circuit which
serve to couple the article to be heated to
the latter, while the turret, or other inter-
mittently operable carrier, is at rest.

:Other objects of the invention relate to
improved provisions in connection with the
forging dies,—especially to means for strip-
ping the forged pieces therefrom and pre-
venting them from sticking to the dies after
the forging operation and to improved means
for cooling such dies after each forging
operation.

A further object relates-to the provision
of improved means for ejecting the forged
articles, characterized by its ability to impart
a quick sharp blow to dislodge the articles
from and throw them out of their dies.

These and many other objects, which re-
quire for their understanding a considera-
tion of considerable detail, will appear from
the following description and will be pointed
out in the appended claims. ‘

The invention will be disclosed with ref-
erence to the one illustrative embodiment of
itin the accompanying drawings, in which :—

Fig. 1 is a side elevational view of a ma-
chine embodying the invention,—the elec-
trodes and associated clamping jaws together
with their operating connections having been
‘removed to avoid confusion and to clearly
show the relationship between the turret and
the press;

Fig. 2 is a sectional plan view, taken on
the line 2—2 of Fig. 1 and drawn to a larger
scale, showing the turret, its actuating mech-
anism and the relationship between the turret
and the electrodes, clamping jaws and associ-
ated parts;
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Fig. 8 is a fragmentary view, with parts in

_section, showing a detail of the turret oper-

ating mechamsm,

Fig. 4 is a fragmentary elevational -view,
taken from the opposite side of the machine
from Fig. 1 and drawn to a larger scale,

" showing tbe main driving mechanism, its

10
15
20
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controlhnfr means and the relatlonshlp be-

tween the “latter and the safety stop mecha-
nism;-
Fig.5isa fragmentary view, -partly in sec-

tion, ShOWlIlO' the construction of the operat-

ing pawl for the turret and the manner in

which it engages in the pockets of the turrets

Blg 6 is a frag gmentary plan view, with
parts broken away, of the-turret operatmv
pawl and the locklng and unlocklncr device
therefor, R

Fig.:Tis a fragmentary elevatlona,l view
taken on the line 7—7 of Fig. 6 showing the
opelatmO” means for the pawl unlocking de-
viee;

B FfO‘ 8 is a front elevatlonal view of the
lower part of the machine,—the electrodes
and clamping jaws having been removed for

. the sakeof clearness’and to avold needless

30

confuszon of parts;
- Fig."9 is a sectional elevational view taken
on the line 9—9 of Fig. 2 and showing the

electrodes and jaws. and assocmted meeha,— :

: msm ;

Fig. 10 is a fraomentary elevatlonal ‘view

: taken at right: ancrles to Fig.9;-

on the line 11—11 “of Fig. 9;
Fig. 12 isa cross sectlona,l v1ew takén-on the

~ 11ne 12—12-of Fig. 11;

40

a8

- Fig. 13.is an enlarded view of a detail
shown n F1g 9;

-Fig. 14 is an enla1 ged” view, partly in sec-
tlon of 3 detail shown in Fig. 103

Flg 15 is a schematic view, shome' con-
“ventionally the operatlons effected at; the
various: posmons of the turret;

Fig. 16 is a dmorammatlcal view of the
electrlcal heating c1rcult and assocw,ted

~ parts;

50
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TFig. 17 bls a fracrmentaly plan view, taken
snmlarly to Fig. 2 and showing the manner

-in which the electrlc heating equipment may
“be duplicated to.pr 0v1de for two-stage. heat-

Jng of the work; -
“Figs. 18 and 19 are front and 51de elev‘t-

tmnal views of the upper part of the machine

showing the reciprocable ram of the press;
“the upper dies and the strlpper dev1ces there-
for; ¢
¥ ig. 19¢ is a sectional plan view taken on
the 1me 19¢—19a of Fig. 185

. Pig.:20 is'a -bottom plan v1ew of one: of the

-upper dies;

Fig: 21 1s 8 fragmentary sectlonal view

-showing an upper and a lower die in the rela-’

tive p0s1t10ns which they occup J at the in-

1,874,158

stant of completion of the forging opera-
tion;

Fig. 22 is a longitudinal sectional view il-
lustrative of the clutch of the press;

Fig:
the line 23—23 of Fig. 22

Figs. 24 and 25 are fragmentary views,
’mken similarly to Fig. 23 but drawn to a

larger: scale-and shome' the clutch tripping
device in its inactive pos1t10n and 1n its

“cocked” position, respectively ;-
Fig. 26 is a sectional view taken on the line
26—26 of Fig. 24;

-Fig.2Tisa sectlonal elevatlonal view taken

‘on the line 27—27 of Fig. 2;

Ifig: 28 is a cross: sectlonal view: taken on

“the line 2828 of Fig. 273

23 is a cross sectional view taken on §

75

80

Trigs. 29 and 30 -are fragmentary eleva-

tlonal views, taken from the right hand end

of Fig. 27 but drawn to a larger scale and

showing the cam for effecting the tripping of
the clutch of the press in the respective posi-

85

tions which it occupies at the start and. end A

respectively, of the fripping interval;

Fig: 30« is a fragmentary elevational view
showing the detail of the cluteh - elements
shown: in Fig. 27;

Fig. 81 is a cross sectional view taken on: the
line 31 of Fig. 2

Fig.-321isa View taken from the rlght hand
end of Fig.-31; -

- Fig. 831sa sectlonal view taken on the hne

83—33 of Tig. 82;
Fig. 1lisa fraomentary plan V1eW taken »

Fig:34isa sectional elevatlonal view taken

‘on the line 84—34 of Fig. 2; and

Fig. 35 is a view taken on the hne 35—35
of Fig ig. 34.
The ‘machine shown i in the drawmds while

:capable of other and various uses, will be dis-

closed with reference to merely one -of - its

‘specific uses, viz., the forming of -cap screws,.
such as shown at § in Fig. 15, from cylindrical
blanks 5. The blanks b are fed by hand, or

in any other suitable manner, to dies 4, car-
ried by a turret T, (Figs. 1 and 2) which-is

‘turned intermittently in step by step fashion.
“The dies are preferably arranged in ‘pairs so

that two blanks maybetreated s1multaneously
in each of ‘the several stages of operations
which ensue while the turret is at rest. . As
shownjthere are six pairs of dies, each pair of

-which successively comes to rest in six posi-

tions, durihg each revolution of the turret.

-In Fig. 15 the turret is shown diagrammati-

cally in developed form and the six positions
are designated I to VIinclusive. These same
deswnatlons appear in Fig. 2 but the general
work performed will be more clearly “under-

~stood from Fig. 15. The blanks may be fed
tothe dies when they occupy positions I or 11,
~usually the latter.’
to0:enable the use of a preliminary stage of

Position ITT is provided

heating, when necessary or desired. When
the preliminary stage of heating is not used,

blanks may be fed at this position also, The
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final and often the only stage of heating is
performed when the dies come to rest in posi-
tion IV. In this position, the upper ends
of both blanks are simultaneously and elec-
trically heated. Two electrodes e, connected
to the terminals of a suitable transformer as
will appear, descend into contact with the
upper ends of the two blanks. At the same
time the two blanks are electrically con-
nected together at a lower level which is just
above dies ¢, by being clamped between a pair
of copper jaws 7, whereby the upper ends of
the two blanks are included in series in the
electric heating circuit. Current is then sup-
plied to the transformer and the blanks are
heated to the desired degree. The blanks,
having been suitably heated, are then ad-
vanced by the next sten of movement of the
turret into position V. 'The dies ¢, contain-
ing the heated blanks, are brought in under a
pair of dies ¢’ carried by the vertically re-
ciprocable ram » (Fig. 1) of a well known
type of press; the frame of which is desig-
nated - P. This press includes mechanism
which when tripped, causes the ram to make
one complete reciprocation and then stop.
Thereby the pair of dies @’ are moved rapidiy
downward from their upper and inactive po-
sition into engagement with the heated ends
of the blanks in the dies 4, whereby such ends
are upset and forged between the mating dies
to form the finished heads 4 of the cap screws.
This forging operation, having been per-
formed, the ram » returns to its upper posi-
tion and dwells there until the press is again
tripped. As the ram rises, the turret ad-
vances another step into position VI, in which
the forged pieces are ejected,—this operation
being performed by vertically reciprocable
ejectors k.

The machine, in general, includes the fol-
lowing distinet mechanisms, viz., mechanism
for actuating the turret in a step by step
manner; mechanism for locking the turret
against rotation while at rest and subse-
quently unlocking it; an optional and auxil-
iary mechanism for locking the turret while
at rest and intended also for the purpose
of resisting the vertically upward strains
imposed on it when the dies d’ are stripped
from the forged cap screw heads; the elec-
trodes e and clamping jaws j; mechanism for
moving these electrodes into and out of con-
tact with the blanks and at the same time
moving the jaws 7 into and out of clamping
relation with the blanks; mechanism for
opening and closing the electrical heating
cireuit; the press P; mechanism for control-
ling the tripping of the vress; the forging
means comprising dies d’; mechanism for
stripping the heads of the forged pieces from
dies d’; and mechanism for actuating the
ejectors k. These severa! mechanisms func-
tion automatically in proper timed relation
under the control, directly or indirectly, of a

3

common driving means. In addition, there
are a number of important safeguards which
are essential to insure proper operation of the
machine and make it as nearly fool proof as
possible. . For example, means are provided
for automatically stopping the machine in the
event that a blank b projects more than a cer-
tain distance above its die d, either because
the blank is too long or because it is not
properly seated in its die. Means are also
provided to automatically stop the machine
on failure of the ejectors to completely eject
the finished work. Another safety feature
consists of mechanisms to prevent tripping of
the press in the event of either of two condi-
tions, viz., in the event that the blanks are
not heated to the desired degree either from
failure of current or because of poor contact
between the blanks and electrodes or copper
jaws and in the event that the machine is
stopped for any reason so that blanks, which
were initially heated properly, have by the
lapse of time become too cool to forge.

T he turret

The turret is mounted for rotation about
a vertical axis and its lower face (Fig. 9)
rests upon, and is turnable upon, a circular
upper part of a bracket 34, which in turn
rests upon and is secured to the vertically
adjustable table 35 of the press as shown in
Figs.'1 and 8. - Said circular face is cham-
fered, as shown in Fig. 9, and the turret has
an interiorly bevelled, depending rim to en-
gage the chamfered part,—the arrangement
preventing the entrance of dust and dirt be-
tween the cooperating bearing surfaces of
the turret and bracket 34. The dies d con-
sist of hardened cylindrical blocks which are
set into the upper face of the turret, each
pair being held in place by a single screw 36,
as shown in Fig. 2. The dies of each pair
are equally spaced and the six pairs of dies
are equally spaced and arranged in a circular
series. - Fach die includes and has set into it,
a_hardened hollow cylindrical bushing 87
(Fig. 9) having a head and an extension of
less diameter depending therefrom. The
hole through the bushing is of the proper size
to receive a blank 0. Most of the wear on
the die comes at its central portion where-
fore such portion,—the bushing 37,—is made
removable so that the replacement of only a
small part of the die is necessary in the event
of injury or wear.

The several bushings open at their lower
ends into a common annular groove 38 formed
in the bottom face of the turret. Slidable in
the lower part of the opening in each bush-
ing is a hardened pin 39, having a% its lower
end a head which is adapted to slide at times
on the upper face of bracket 34 (Fig. 33) and
at other times upon a trackway 40 (Fig. 9)
fixed to said face. The trackway and its
purpose are best illustrated in Fig. 15, where-
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in the arcuate trackway has been shown dia-
grammatically as straightened out and in de-
veloped: form. As there shown, the track-

way starts at the level of the upper face of
bracket 34 at station I and extends upwardly
on an incline, reaching its highest level just

before it reaches statmn 11, and continues at -

such:level through stations I1T and IV, and
between sta tlons IV and V drops abruptly to
the level of the upper face of brackets 34.
Each time the turret moves, a pair of pins 39

-are caused to ride up the inclined part of the
trackway, whereby they are forced upwardly

in their bushings to a predetermined level,
and thereafter this set of pins is held at such

- level until the heating operation has been
-completed. As the turret swings to carry a

- 29

25

pair of heated blanks from heatmg; to forging
position, the pins are allowed to drop untﬂ
their heads engage the upper face of bracket
34. - The blanks 6 are supported upon the up-
per ends of pins 39 and the latter thereby
serve to properly locate the blanks b verti-
cally in their dies . Each pin 39, when rid-
ing on trackway 40, holds its blank so that &
con51derab1e portlon of the upper end thereof

- is projected above the top face of its die.

45

ley shown.

Thus, the requisite amount of the upper end
of a blank b -can be heated while held out of
contact. with -its die, thereby saving the die
from the deleterious effects of the intense heat
to- which it would- otherwise be subjected.
After the heating, the pins 39 drop, as de-
scribed, and the blanks drop down in their
dies until just enough of each blank projects

~above the die ¢ to form the finished head A.

Cap screws of other lengths may be made
by removing the pins 89 and replacing them
with similar pins of other-lengths. To en-
able this to be done, removable sections are

provided in the:trackway, as best shown in

Fig. 15. At station II, two plugs 41 aré se-
cured to bracket 84 in a manner to permit
convenient removal from below the bracket.
The upper ends of these plugs normally func-
tion -as parts of the trackway 40. When,
however, pins 89 are to-be removed, the plugs

41 are removed and two openings are left

through which the two pins 39 at station I1
may drop out. By turning the turret step
by step, the other pairs of pins drop out suc-
cessively as they-come in hne with the afore-
said openlnds

The driving mechanism, -

The main drive shaft is shown in Figs. 2
and 4 at 42. It is rotatably supported in
brackets 43 and 44 secured to the basé por-
tion of the press frame P and may be driven
from any suitable source of power by the pul-
Shaft 42 drives through any suit-

. able.clutch 45 an alined shaft 46. The clutch

65

has been indicated onlyin conventional form

.ag its particular construction is not impor-
tant As best shown in Flg 4, it is.operated

1,874,158

by a lever 47 through the medium of a clutch
collar 48.- When the lever is positioned as
shown in Fig. 4, the clutch is “in” and shafts

46 and 42 ave connected and when it is p051-'

tioned as shown in Fig. 2, the clutch is “out”

I“;)

and said shafts are- disconnected. Lever 47 -

ig pivoted to bracket 44, Tt1is also connected
to the bracket by a spring 49, which tends to

‘swing the lever to the left and throw out the

clutch so that shaft 46 no longer turns with
shaft 49.
adapted to be engaged by the shouldered por-
tion' of a latch 51, pivoted to bracket 44,
whereby the. lever, when moved to throw in
the clutch, is held in its moved position by
the latch.” Lever 47 has pivoted thereto a
bell erank lever 52, to which is pivotally con-
nected one end of a rod 53, slidably mounted
in lugs on the lever and yieldingly held in the
illustrated position by a spllng 54. The

(@

Lever 47 carries a roll 50 whichiis ™

6

8

lower end of rod 53 is bem at right angles, as

at 55, to.underlie the free end of latch 51.
‘/Vhen bell crank 52 is moved toward lever 47,
rod 53 is elevated and the part 55 lifts latch
51 high enough to release it from roll 50,
wheretipon the spring 49 then moves lever 47

90

to throw cut-the clutch. " The bell crank 52 -

may be operated manually in the ordinary
way whenever the attendant desires to stop
the machine. - However, certain safety pro-
visions are made for automatically stopping
the machine and these provisions effect the
result by automatically actuating the bell-
crank 52, ag will later appear.

Referrmcr again to the ‘drive shaft 46 the

Tatter extends into a gear.box 56 (I‘lofs 4

and 8) and is 10t‘1tab1v supported therein as
indicated. The cover, or top wall of the gear
box, is formed as part of a bearing bracket
57 which is fixed to a depending flange 85’ of
the table 85 of the press P (Fws 1 and 4).

A second bearing bracket 58 is also fixed to
said flange but at a point above the bracket
57 and these two brackets rotatably support
a vertical shaft 59 (Fig. 8), the lower end of
which enters gear box 56 and carries a worm
gear. 60; which is driven by a worm 61 on

shaft 46. Shaft 59 forms one section of a
master or control shaft.
(Figs. 2 and 4) is horizontally disposed and &

A second section 62

mounted to turn in bearings 63 provided on
one sidewall ‘of bracket 34, - The forward
end of shaft 62 is connected by bevel gears
64 to the upper end of shaft 59 and the rear

end of shaft 62 drives by bevel gears 65 a ==

third section 66 of the control shaft,—the lat-
ter section being located in back of the tur-
ret and-between bracket 34 and the press
and being rotatably supported in bearings
67 prov1ded on bracket 34.  The several sec-
tions 59, 62 and 66 are geared together to
turn at equal speeds and they are the equiv-
alent of a single master or control shaft. = All
of the various mechanisms are driven or con-
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trolled, directly or indirectly, from this con-

trol shaft, whereby they are coordinated and
caused to work in proper timed relation.
Each mechanism, driven or controlled there-
from or thereby, is caused to perform one
complete cycle of operation during each revo-
lution of such shaft.

The turret operating mechanism

The turret is intermittently moved step by
step by a specially constructed oscillatin
pawl 68 which moves successively into an
out of a series of six notches 69 formed in
the periphery of the turret T at equally
spaced angular intervals.  Pawl 68 is sup-
ported on the free end of a lever 70 and is
pivotally conmnected thereto by a stud 71
which is fixed to lever 70. The stud 71 is re-
cessed. to receive a torsion spring 72, one end
of which is fixed to the stud and the other to
the pawl as best shown in Fig. 8. Spring
72 tends at all times to move pawl 68 toward
the periphery of turret T. The lever 70, as
best shown in Figs. 8 and 9, is mounted to
turn on a centrally located hub 73 depending
from the lower face of bracket 34, being held
against axial movement thereon by a col-
lar 74. Lever 70, at a point intermediate its
ends, is connected by a link 75 (preferably
adjustable as to length as indicated) to a
crank 76 (Figs. 2 and 8), which is fixed to
the upper end of a short vertical shaft 77.
The latter is rotatably mounted in a bearing
78 formed as a part of the bearing bracket
58, heretofore described. The lower end of
shaft 77 carries a pinion 80 (Figs. 2 and 8)
which is adapted to be driven by an inter-
mittent gear 81, fixed to the described sec-
tion 59 of the control shaft. The arrange-
ment is such that during one half revolution
of the control shaft, the crank shaft 77 is
turned one complete revolution and so that
during the remaining half revolution of the
control shaft, the crank shaft is held sta-
tionary in the position illustrated in Fig.
2. That is, the pawl comes to rest in its
advanced position and remains engaged in a
notch 69 of the turret during substantially
all of its interval of rest, being moved out of
the notch at or about the end of said inter-
val. .. The pawl is then drawn back to the
position shown in Fig. 8 until it comes in
line with another notch 69, whereupon spring

72 engages the pawl in the notch. The pawl

then immediately starts forward to advance
the turret by another step.

- The mechanism, as thus far described, is
of simple form but this ordinary type of
mechanism is not sufficient in itself for pres-
ent purposes. For one thing, the turret feed-
ing mechanism must be capable of position-
ing the dies with close accuracy in relation
to the several mechanisms which operate on
the work contained in the dies and for an-
other thing, it must repeatedly do this work
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with the same degree of accuracy even after
the parts have become worn through long
use. Also, it is desired to so construct the
pawl that it may of itself serve as a means
for locking the turret against turning move-
ment during the interval of rest, although
other means may be provided for this pur-
pose as will later appear. .

- For the purpose of securing close accuracy
in the throw of the pawl, which throw in the
present case should be exactly sixty degrees,
the connection between the link 75 and the
pawl-carrying lever 70 is made adjustable.
The detail of this adjustment is shown in
Fig. 3. 'The lever 70 is provided with a slot
82 1n which a block 83 of square cross section
is slidably received. To the lower end of this
block the link 75 is pivotally connected. The
upper end of block 83 is threaded to receive a
screw 84, which is mounted to turn in the
lever 70 but is held against axial movement
relatively thereto. By turning the screw 84,
the block 83 may be moved in or out in its
slot 82 and the throw of lever.70, and thus
the throw of the pawl, may be varied in an
obvious manner. With the turret held ac-
curately in any one of its six positions of rest,
crank 76 is turned to that one of its dead
center positions in which the lever 70 and
pawl 68 are retracted as in Fig. 8. Link 75
1s then adjusted until pawl 68 accurately fits
into the adjacent notch 69. The crank 76
1s then turned to its other dead center posi-
tion, thereby advancing the turret, and serew
84 is adjusted until the throw of the pawl is
exactly right to advance the turret into ex-
actly the desired position.

In order to minimize wear, the end 85
(Fig. 5) of the pawl is hardened and the
notches in which such end engages are formed
in hardened blocks 86 which are set into re-
cesses in the periphery of the turret. Each
such block is held in place by a screw 87.
Viewing the pawl in plan, the center line 85
of part 85 is an arc struck from the center of
stud 71 and thus from the center of oscilla-
tion of the pawl. The sides of the part 85 are
likewise curved but not from the aforesaid
center. These curved sides are made to con-
verge inwardly, with respect to the center line
referred to, and the sides of the openings 69
are correspondingly formed, converging in-
wardly. The end 85 of the pawl fits like a
tapered plug into each socket 69. In this
case, however, the center line of the socket and
plug, instead of being straight, is curved from
the pawl’s pivot point, whereby the plug end
85 may swing clear of its socket when with-
drawn from the same. Due to this arrange-
ment, when the sides of the pawl or the sides
of the sockets wear, the pawl is simply thrust
more deeply into its socket and thus compen-
sation for such wear is effected without affect-
ing the accuracy of positioning of the turret.

70

({]

80

85

20

100

o

05

[

10

-t

15

120

125

RIS
PR




6

)

io

The -mechanism for Tlocking and unlookmg’

.the turret

Wlth a pawl of this type, means. are re-
quired for withdrawing it from a socket prior
to the start of its return stroke: Such means
comprises a short lever 88 (Figs. 5 to 8) with
which the forward part of the pawl moves
into overlying relation when it nears the for-

ward end of its stroke. - Lever 88 is provided

with an upstanding flange 89. Depending
from the lower face of the pawl is a roll 90,
which: lies in the path of flange 89 and, when

- the lever 88 is swung outwardly from the tur-
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ret in a clockwise direction, this flange en-
gages the roll and thereby: moves the pawl
enough .to completely withdraw the end 85
from the socket 69. 17 lange 89 is long enough
so :that roll 90 will remain.in enc'acrement
with it during the initial part of the return
stroke of the pawl, whereby the end 85 is
positively held from reentering or catching
on that socket from which it has just been
withdrawn during its return stroke.. As the
pawl moves bacl on its return stroke, roll 90
finally rides off the bevelled end of flange 89

- and: thereafter the end face of part 85 en-
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gages the periphery of the turret and rides
thereon until it reaches and enters another
socket '69.

The lever 88 is fixed to the upper end of a
short vertical shaft 91 (Figs. 6 and 7), rota-
tably mounted in & hub .depending from a
flange 92, which projects horizontally out-
ward from bracket 34 beyond: its turret-sup-
porting part. .The lower end of shaft 91 has
fixed thereto a lever 93, which is connected
by a link 94 (prefembly adjustable as to
length as indicated) to the lower end of a
lever 95. The latter, at its upper end is piv-
oted to bracket 34 and intermediate its ends
carries a roll to ride on the periphery of a
cam 96, fixed to the section 62 of the control
shaft and disposed between one of the bevel

5 gears 64 and the adjacent bearing 63 (¥igs.

S and 4). A relatively strong spring 97 con-
nects the lever 93 to brackst 84 and serves to
hold the roll on lever 95 against cam 96 as
well as to resist easy outward displacement
of the lever 88, the latter action being neces-
sary, as will shortly appear, because lever 88
is also made to perform-the function of caus-
ing. the tapered pawl end 85 tobe thrust
tightly into its socket 69. The cam 96 is con-
structed so as to cause lever 88 to be swung
outwardly away from the turret at almost the
very end of the interval of rest thereof. This
motion of lever 88, which withdraws the
pawl and wnlocks the turret, is very rapid
as-will be seen from an 1nspect1on of the con-
tour of the cam. Following this motion, the

. cam next. causes the.lever 88 to dwell in its

outer position during the-initial part of the
return stroke of pawl 68; after which the cam
allows lever 88 to be rapidly moved back by

1,874,158

spring 97:into 1ts inner: zmd 111ustrated po-
sition.

Referrmg now to F 1gs 5 6 and 8 1t will be
seen. that Iever 88 is prov1ded with .a second
upstanding ‘flange; designated 98, and this

flange. is utilized -as a statlonary cam which

is adapted to be engaged by roll 90 near-the
end of the advance Stroke of Ppawl. 68, where-

7

by to force the tapered end 85 thereof into

close engagement in its socket 69. . 'While the

crank motion by which pawl 68 is recipro-
cated provides for a gradual acceleration and
a gradual retardation of the pawl, the heavy
turret acquires appreciable momentum, tend-
ing to keep it in motion. As the pan is
retarded near the end of its advance stroke;
the turret tends to continue in motion and
there is a tendency for the pawl end 85 to be
moved outwardly in its socket.- However, the
cam flange 98 being held stationary by. the
strong spring 97, will foree roll 90 and thus
the tapel ed end 85 inwardly. Thus, the tend-
ency for the part 85 to move outwa-rdly in
its socket is overcome by the cam 98 and, not
only ‘this, but the part 85 is forced tightly
into its tapered socket in the turret; thereby
accurately positioning the turret when. it
comes to rest. - The spring 97 enables the le-
ver 88 to yield, if and when necessary, but it
is so strong as not to yleld until the end 85 is
thrust tightly home. This spring 97 supplies
a heavy tension to hold the pawl end.85 in its
socket and to securely lock the turret in posi-
tion while at rest. It would not be feasible to
provide enough tension in the spring 72 for
this purpose.  Thus, the latter can be made

relatively light and yet function properly at

all times, except at the end of the advance
stroke of the pawl and at such time the neces-
sary heavy tension is automatically brought
into play and only at the time When it is
needed: '

Auwiliary locking mechanism forthe burret

If necessary. or desirable, an -auxiliary
mechanism may be provided for locking the
turret in position while at rest and such
mechanism may be used as an alternative to
that above disclosed or as supplementary
thereto or merely for the purpose of resisting
the upward strains imposed upon the turret
at the time when dies ¢’ move upwardly at
the end of the forging operation. Ixperience,

thus far, has shown that the auxiliary locking

mechanism is seldom needed to. supplement
the locking effected. by the pawl and 1t is dis-
closed herein primarily as.a means for resist-
ing upward strains imposed.on the turret
under the conditions just mentioned.
Referring to Figs. 81 and 32, the bracket 84
is. provided at the back thereof with an in-
tegral part 99 which extends upwardly above
but behind the turret T and slidably receives
a plunger 100. . The latter is mounted to slide
in a horizontal path andis adapted to move
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radially in and out with respect to turret T.
A series of holes 101, corresponding in num-
ber and angular location to the pawl receiv-
ing recesses 69, are provided in the periphery
of turret T and these holes are located above
the recesses 69. As shown, the holes 101 are
frusto-conical in shape, tapering inwardly,
and the free end of plunger 100 is correspond-
ingly formed. The other end of the plunger
has a pin and slot connection with the upper
end of a lever 102, which is pivotally mounted
at a point intermediate its ends on a stud 103,
fixed to the part 99 of bracket 34. The lower
end of lever 102 carries a roll to ride in a path
cam 104, which is fixed to section 66 of the
contro] shaft. Cam 104 is so constructed as
to move plunger 100 radially inward as soon
as turret T comes to rest and to cause the
plunger to dwell in such position during the
interval necessary for the forging operation
and to retract the plunger shortly before the
turret starts to move. The tapered end of
the plunger enters the adjacent hole 101 and
resists upward displacement of the turret.
The plunger may also serve to lock the turret
against rotation although the means hereto-
fore ‘described for the latter purpose are
ordinarily sufficient. Plunger 100, however,
is capable of use in place of said means or as
supplementary thereto.- For the vertical lock-
ing function the plunger would not have to
closely fit all parts of the hole 101 as shown,
and would merely have to closely overlie some
substantially horizontal part of the turret.

The electrodes

The electrodes ¢ and associated clamping
jaws j are best shown in Figs. § to 13. Iach
of the electrodes ¢ consists of a copper block
mounted on the end of a copper shank 105.
The latter, in practice, is arranged to be
cooled and the water pipes 106 are indicative
of means provided for this purpose. The
shank 105 is clamped in a heavy copper lug
107 in which the conducting cable 108 is sol-
dered. Each lug 107 is secured to one end of
a lever 109 and the two levers 109 are pivot-
ally supported intermediate their ends on a
common stud 110. The latter is mounted at
its ends in a pair of brackets 111 secured to a
pedestal 112, which rests upon and is secured
to the flange 92 of bracket 84.  The levers 109
are suitably insulated from stud 110, as by a
fiber bushing 110" (Fig. 9) and the levers are
also suitably insulated from each other and
from brackets 111 as by fiber washers 1117
(Fig. 10). The elecirodes ¢ are adapted to
swing up and down about the pivot 110 and
are illustrated in their “down” position.
When thus positioned, the lower end face of
each electrode e is exactly horizontal and
squarely engages the upper end of a blank b.
The electrodes start to swing into the illus-
trated position just before the turret T comes
to rest but do not actually contact with the

7

blanks & until the turret has come to rest.
So also, the electrodes, at the end of the heat-
ing interval, break contact with the blanks b
just before the turret starts to move but do
not complete their upward movement until
the turret gets in motion. In this way, as
much as possible of the interval of rest of the
turret is utilized for heating.

The clamping jaws j are mounted to slide
radially in and out with respect to blanks &
from opposite sides thereof. Each jaw j is
wide enough so as to engage both blanks b
of a pair, as clearly shown in Fig. 11, and the
two blanks, being clamped between the two
jaws, are electrically connected together at
points just above the level of the upper faces
of dies d. The current then flows down one
electrode ¢, through the upper end of one
blank b, across through jaws j to the other
blank & and up through the upper portion
of the latter to the other electrode e. The
jaws j, which are preferably of copper, are
preferably recessed, as shown to conform to
the curvature of the blanks and assure close
contact as well as contact of adequate avea,
with the blanks. Each jaw j is mounted in
a head 113, preferably in a manner to permit
convenient removal in order to facilitate re-
pair and renewal, when necessary. Each
head 113 has a slide 114 formed thereon
which is received in ways 115 (Fig. 12). The
sides of the latter are formed by adjustable
side pieces 116 which not only permit ad-
justment to compensate for wear but enable
the jaws to be accurately lined up with blanks
b. The slide 114 is held in place in ways
115 by gibs 117. One set of ways 115 is
formed in the flanged upper end of a post
118 (Fig. 9), which extends downwardly
through a central hole in turret T and
through the described centrally depending
hollow hub 73 on bracket 34. The flanged
upper end of post 118 rests on the upper face
of the central recessed portions of turret T
and both the face of this flange and the
periphery of the post have bearing engage-
ment with turret T. Post 118 is held sta-
tionary by a set screw 119 and it functions as
a central guiding bearing for turret T. The
other set of ways are formed in the upper
end of the described bracket 112.

Each of the jaw carrying heads 1138 is
moved in and out by a toggle mechanism,
actuated by a vertically reciprocable plunger
120. One of these plungers extends centrally
through post 118 and the other through
bracket 112. The outer end of each head 113
is pivotally connected to one end of a link
121 and to the other end of the latter is pivot-
ally connected a substantially vertical link
122 and a substantially horizontal link 123.
The link 122 is pivotally connected to the
upper end of plunger 120 and the link 123 is
pivotally connected to a plunger 124, which
is slidable in an upstanding lug 125, formed
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in one case on post 118 and in the other case
on bracket 112. Each plunger 124 has a stem
126 (Fig. 13), which ‘s slidable t hmugn a
bushing 127, adjustably fixed as b Y screw
thleads in 1110 125: The end of the stem 126
is threaded to receive an-adjustable abutment
in the shape of a nut 128 (preferably also
having a lock nut as shown).: A spring 129,
coiled ~around stem 126, acts between the

‘bushing 127 and plunger 124 tending to sep-

arate these two elements to the extent per-

mitted by nut 128. * The plunger, when moved
downwardly, tends to straighten out-the tog-
gle links 121 'and 123 and move head 113 and

ts jaw toward blanks 5. The plun(rers 124

function at first as stationary abutments be-
cause the springs 129 are relatively strong
and yield only when necessary and only after
the blanks 4 have been chmped together
under requisite pressure. - The provision for
yielding affords a safety device which may
function to prevent breakage of parts in case
of an obstruction (larger than blanks b) be-
tween the jaws 7. It also pelml‘ts overtravel
of plunger 120. Some extra travel in plunger
120 is required to insure effective clamping
of blanks b between the jaws 7 even after the
same have become worn and the spring 129
yields to take care of this extra travel. This

overtravel is also desired for otbm *‘easons, ,

as will later appear.

Tach plunoer at its lower end, has a pin
and slot connection with one arm of a bell-
cranl lever 130, which in onecase is pivotally
supported from collar 74 and in the other
case 1s fixed to a shaft 181, rotatably mount-
ed in a bracket 131 fixed to the under side
of flange 92. The other arms of these two
belleranks are connected by an adjustable
Iink 132, whereby the two plungers are made
to work in unison. The arrangement is also
such that both plungers are moved equally.
The outer bellcrank 130 is grov1ded with an
arm 133, the outer end of which is forked to
form two laterally spaced ears 184 (Fig. 14).
Each ear 134 is connected by a link 135 to
one arm of a bellecrank lever 136 one for each
electrode lever 109 and disposed therebelow.
Both these bellcranks are pivotally supported
from a common stud 137 mounted in-a cen-
tral lug near the base of bracket 112.. The
other arm of each bellerank 136 is connected

by an adjustable link 138 to the overlying elec-.

trode lever 109. Thelevers 109 are suit tably
insulated from their links 138, as by fiber
bushings 189 and-washers 140. Thus, the elec-
trodes ¢ are made te move smmltaneously
with the clamping jaws j. Preferably, pro-
vision is made for yielding somewhere 10 the
transmission from lever 1383 to lever 109. -~ As
shown in Fig. 14, the lower end of stem 135
is shdfzbly received in a block 141, which'is
pivoted to ear 134. Encircling stem 1385 and
acting between the upper face of block 141
and an adjustable abutment 142 on the:stem
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is a’'spring 143. This'spring normally" holds
the block and abutment separated to the ex-
tent permitted. by a nut 144 threaded on the
lower end of the stem 135 and adapted to
engage the lower face.of block 141. ‘This ar-
ranoemenf takes care of any overtravel  in
the opbmtmo bellecrank 136 and functions in
a manner generally similar to that described
in connection with spring 129. :

Mechanism for operating the electrodes amd
jaws and. heating circwit switch

It will be seen that the eléctrodes ¢ and
both clamping jaws j will be simultaneously
operated by turning shaft 131.  This shait
also serves at the same time to operate a
switch for closing the electricheating circuit.
Such switch comprises- relc.tlvely fixed and
movable contacts 145 and 146, respectively,
the former being mounted on and suit tably in-
sulated from bracket 112 and the latter being
carried by and suitably insulated from the
upper end of a lever 147. Lever 147 is fixed,
at a. point mfe?‘m'ndlaue its ends, to one end
of the shatt 181 as shown in Fig. 10.. The
latter is operated from the lower end of lever
147, which-is connected by an adjustable link
148 to the outer end of a lever 149 (Fig. 2).
Lever 149 is mounted intermediate its ends
on a stud 150 fixed to bracket 34. The other
end of lever 149 overlies a barrel cam 151,
which is fixed to section 66 of the control
shaft, and carries a roll to'ride in the groove
of said cam. Cam 151 is constructed so as to
start to turn shaft 181 just shortly before the
turret T comes to rest and to complete its
movement shortly after the turret comes to
rest, so as to-cause the electrodes e to'move
into-contact with the blanks-d and the jaws
4 to move into clamping relation with
blanks & and contacts 145 and 146 to close as
soon. as possible after the turret comes to
rest. The cam is also constructed. to hold
the electrodes ¢ in contact and the jaws §
in clamping relation with blanks & and.to
hold contacts 145 and 148 closed during the
greater part of the interval of rest of the
turret and to cause the electrodes ¢ and jaws §
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to move out of engagement with blanks 6 and .

the contacts to open just shortly before the .

end of said interval of rest. The cam. then
holds the contacts open and the electrodes ¢
raised and the jaws j Wlthdrav*n while the
turret is in motion.

1t 1s important to note another reason for
the provision of overtravel in the movement
of the electrodes ¢ and copper ]cﬂvs j. Byrea-
son of such overtrave7 the electrodes and jaws
will make contact with the blanks & before
the contacts’ 145 and 146 close. . These con-
tacts are closed at nearly the very end of
the movement of shaft 131 and before they
come into ‘engagement the electrodes and
jaws will have enoaged the pblanks and con-

siderable pressure will have been built up so .
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that firm contact will be made with the work
before the current is turned on. This avoids
any arcing and consequent burning of the
blanks and electrodes and jaws, which might
otherwise occur but for the provisions de-
scribed. Tt will also be apparent that the con-
tacts 145 and 146 will be separated, and the
heating current thereby cut off, before the
electrodes and jaws are disengaged from the
work, which is important for the same rea-
son as just above set forth.

The heating circuit

The heating circuit is shown merely in
diagrammatical form in Fig. 16. The two
electrodes e, the two blanks &, and the
copper jaws j are included in a series circuit
with the secondary 152 of a heating trans-
former, the primary of which is designated
153. The primary 153, as shown, is connected
to a 440 volt supply circuit, which is con-
trolled by a magnetic switch 154. The latter
is operated from a 110 volt circuit, which is
controlled by the switch comprising the con-
tacts 145 and 146, above described. The
opening and closing of these contacts causes
the opening -and closing of switch 154, A
manually operable switch 155 may also be
included in the 110 volt circuit to enable one

3 to shut off the heat independently of the auto-

matic mechanism, when desired. The supply
to the primary 153 is preferably through the
intermediary of an auto transformer 156, by
means of which the voltage supplied to the
primary may be varied as desired. Included
in the primary circuit is a solenoid 157, the
piunger 158 of which is moved upwardly
against the restraining action of a dash pot
159 and, when lifted, causes a contact 160 to
move into engagement with a contact 161.
Contacts 160 and 161 constitute a switch
which controls a 110-volt supply circuit to a
solenoid 162. A manually operated switch
163 is preferably also included in the circuit
to solenoid 162, The solenoid 162 has a fune-
tion in controlling the tripping of the press,
as will later appear. For the present, it will
suffice to state that solenoid 162 cannot be
energized until current flows in the heating
circuit and not then unless and until suf-
ficient current flows to effect the desired de-
gree of heating of the blanks within the time
interval available for the heating function.
The position of the plunger 158 and the area
of the “leak” 159 in the dashpot 159 deter-
mine the amount of current necessary to flow
in golenoid 157 (and thus in the heating cir-
cuit) to cause a closing of the contacts 160
and 161,
The press

The press may be of any suitable type
which will function when tripped, to cause
the ram 7 to make one complete reciprocation,
and then come to rest. Asshown in Figs. 18
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and 19, the ram 7 is, for convenience, made
in upper and lower sections 164 and 165,
which are interconnected by a screw 166 in
such a manner that the sections 164 and 165

may be moved the one relatively to the other

to vary the vertical position of dies d’ and

‘adjust them relatively to dies 4. The screw is

threaded into the upper and vertically split
part of the lower section 165 and its upper

end is provided with a circular flanged head

167 adapted to turn and to slide laterally in a
T-slot 168 formed in the lower part of sec-
tion 164. The screw may be turned from its
upper end to effect the adjustment and, once

the adjustment is made, it is preserved by a ' g

check nut 169 and the clamping bolt 170. The
section 165 has V-shaped edges (Fig. 19a)

‘which are slidably mounted in correspond-

ingly shaped grooves in a pair of gibs 171.

The latter are fixed to frame P by cap screws

172 which pass through slotted holes in the
gibs, whereby the same may be adjusted later-
ally, as by screws 173, which thread into
frame P and bear against the sides of the

gibs. By means of this adjustment the dies’

d” may- be exactly alined with dies d, the
head 167 of screw 166 sliding in T-slot 168
to permit the lateral adjustment of section
164 relatively to section 165. The latter is

mounted for vertical sliding movement in a -

pair of similar gibs 174 both of which are
fixed to frame P but only one of which (the
right hand one as viewed in Fig. 18) is

adjustable. The adjustable gib 174 is mov-

able by screws 175.

The ram 7 is reciprocated by means of a
lever 176, (Fig. 1) which is located within
frame P and mounted intermediate its ends
to turn on a shaft 177, supported in the frame.
The forward end of lever 176 engages the up-

-per section 164 of the ram and is received in a
-recess in such section as shown in Fig. 18.

The rear end of lever 176 is connected by a
link 178 to a crank 179 (Fig. 1) on a crank-
shaft 180. The latter is rotatably supported
in frame P and extends beyond one side of
the latter, its outer end being supported in
a bracket 181 secured to the frame. Dis-
posed between said side and the bracket is the
driving gear and clutch for the crankshaft.
The driving gear, which is shown at 182 and
which is driven by a pinion 183 from the
main drive shaft 184 of the press, is free to
turn on crankshaft 180.

The clutch is of a well known standard
type and is best shown in Figs. 22 and 23.
It includes a key 185 which is slidably mount-
ed in a collar 186, fixed to the crankshaft
180 and which is adapted for movement in a
direction parallel to the axis of the latter.
A spring (conventionally indicated at 187)
tends to move key 185 to the left (as viewed
in Fig. 22) and, when permitted, to project

the left hand end of the key into the path’
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of one of a plurality of pins 188 ‘which are

fixed in circular series to an end face of gear .

- 182 and which project axially outwards
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therefrom. Collar 186 is circumferentially
grooved. Key 185 is'transversely grooved

in' such- a manner that some portion of

its groove. always communicates with the

.circumferential groove in collar 186. - A pawl
<189, fixed to a shaft 190 mounted in frame P,

is yleldingly held in these grooves by a spring
pressed plunger 191, also fixed to shaft 190.

The: pawl- has a wedge-shaped lower end

which cooperates with the groove in key 185

‘to retract'the same. When pawl 189 is swung’

to the right (I'ig. 23), it is moved out of the

groove and releases the key so that the latter .

becomes engaged with one of the pins 188,
whereby crankshaft 180 is driven from gear

182,

~The pawl 189 is moved in and out of its
groove in collar 186 by the following mech-
anism. -A rocker arm 192, pivotally mount-
ed at a point intermediate its ends on a stud
193 fixed to frame P, is pivotally connected
at its upper end to a bar 194. . The other end
of the bar is supported on a pin 195 fixed to
pawl 189, - Bar:194 has a shoulder 196, which

‘when- bar 194 is drawn back (to the left as
Feived in 11g. 23) will drop down behind pin
.95 (see Fig. 256). Consequently, when bar

194 is later moved forwardly the shoulder 195
will strike pin 195 and move pawl 189 out of
the groove in collar 186, allowing the latter

-to.turn in the illustrated direction. Encom-

passing part of collar:186 is a ring 197 which

- carries a cam198. After shaft 180 has turned

40

45T
the latter to the right, disengaging it from
“the pins 188 on-gear 182 whereupon ‘shaft
-180 comes to rest. A brake band 199 is pro-
~vided to engage a part of collar 186 as a drum
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‘means now to be described.

-a-short ways, cam 198 will engage the lower
‘side of bar 194 and will lift the same high
-enough to disengage the shoulder 196 from
-pin’ 195, ‘whereupon pawl 189-is moved back
‘into the groove in collar 186 by the spring
-pressed plunger 191. As'the shaft 180 con-
-tinues to turn and nears the erid of one revolu-

tion, the wedge like lower end of pawl 189
rides into the groove in key 185 and forces

to insure that the shaft 180 stops as soon: as

“it is disconnected from gear 182.- ,

. The rocker arm 192, by means of which the
clutch is “tripped”, 1s moved forwardly to
effect the tripping by a spring 200 (Fig. 1),
which connects one arm of a bellerank lever
201 to frame P. This bellcrank is pivotally

-supported- on- frame P and its other arm is
“connected by a link 202 to the lower arm of

rocker arm 192. Spring 200 normally holds

-bar 194 in its forwardly projected position.

It is periodically placed under tension and

“subsequently released and allowed to drive

arm 194 forwardly to trip the clutch, by

11,874,158

-Mechanism controlling  the tripping of the
L press

~ This mechanism, so far as its general loca-
“tion is concerned, is shown in Kigs. 1 and 2
but for the details of the mechanism refer-

ence 1s made to Figs: 27 to 30 inclusive. -

This mechanismi includes a cam 203, the func-
tion of which is to first place spring 200 un-
_der stress and to then quickly release the lat-
ter to emnable it to-trip the clutch. ‘
includes means for periodically coupling or

uncoupling the cam to or from a driving .

means, according to whether or not the blanks
b are being adequately heated. The driving
means Is the section 66 of the control shaft,
heretefore described, and the coupling of the
cam to this shaft is controlled by the sole-
noid 162 which, as heretofore described, is
encrgized only in the event that sufficient
current is flowing through the blanks to ena-
ble them to be heated to the proper degree
during the time interval available for this
purpose. ‘The solenoid 162 is mounted on a
-uracket 204 fixed to frame P adjacent cam
203. The solenoid has a plunger 205 which
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is adjustably connected to one arm of a bsll- -

crank lever 206, pivotally mounted on brack-
et 204. The other, and vertically depending
carm of lever 206 carries a clutch fork. 207.
‘t'he iatter is swivelled at one end.in the le-
ver and projects laterally therefrom with its
. other and forked end engaged in the circum-

ferential groove 208 of a ciutch element 209, -

which is slidably keyed to shaft 66 and has
but a single tooth. The cam 203 has fixed
thereto a mating, one-tooth clutch clement
210 and these two connected parts are mount-
ed to turn freely on the shouldered down end
portion 211 of shaft 66,—being held from
axial displacement between the shoulder at
one end of the portion 211 and a collar 212
fixed to the latter near the other end there-
of. When solenoid 162 is energized ;the
clutch element 209 will be moved axially to-

ward the element 210 and, under certain con--

ditions, the result will be a coupling of the
cam to shaft 66 such that the cam will be
. turned thereby. Rotation of the cam, how-
ever, does not necessarily, or always, follow
when the solenoid 162 moves the clutch ele-
ment 209 toward clutch element 210 as will
later appear. . , S
Considering, for the present, that cam 203
is driven when clutch element 209 is moved
axially toward its mate 210, the cam il
cause a stressing of the described spring 200
by means of the following mechanism. A
link 218 (adjustable as to length) is con-

nected at one end to the horizontal arm of 3

the bellerank 201 to which spring 200 is con-
nected, as already described. This link at
its other end is fized to a slide 214 which is
slidably received between‘collar 212 and the
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guide slot 215 therein through which the
shaft section 211 passes. The lower end of

slide 214 carries a roll 216 which rides on the

periphery of cam 203 and is yieldingly held
thereto by the described spring 200. The
cam has a pronounced depression 217, consti-
tuting its low point and in which roll 216
Is normally positioned when the cam is at
rest, 23 shown in Fig. 80. Cam 203 also has
a gradual rise portion 218 and a steeply

pitched inclined portion 219 which connects

the high point of the rise portion 218 to the
low point 217 of the cam. The cam, when
driven, turns in the direction of the arrow
shown in Figs. 29 and 30, thereby forcing
roll 216 out of the depression 217 and fore.
ing it downwardly until the peak of rise
portion 218 is reached. This causes the bell-
rank 201 to be turned in such direction as
to move the clutch tripping bar 194 rear-
wardly in position to subsequently engage
pin 195 and at the same time stresses spring
200. As soon, however, as roll 216 rides onto
the inclined and steeply pitched portion 219
of the cam, the spring 200 is released and
bar 194 is driven forwardly to trip the clutch,
as above described. The upward pull of the
spring acting through roll 216 on the cam
causes the roli, as it engages the portion 219,
to turn the cam rapidly ahead on shaft 211
in the direction of its rotation, causing disen-
gagement and angular separation of the
clutch jaws. A quick movement of the roll
results without the sharp impingement re-
sulting from the radial drop portion of an
ordinary knock off cam. The recess 217 lim-
its the rapid ascending movement of roll 216
cavsed by spring 200 and brings the cam 203
to rest always in a definite position, being
that shown in Fig. 30. A comparison of
Figs. 29 and 30, will make the action clear.
These two figures show the beginning and
the end, respectively, of the rapid ascending
movement of roli 216. The angular position
of shaft 211 and the driving cluteh jaw 209
ave substantially the same in both figures.
Thus, the shaft has not turned but the cam
has turned relatively thereto and caused the
substantial angular “separation of the clutch
jaws shown in Fig. 80.

The solenoid, it will be recalled, is ener-
gized only when a predetermined degree of
current flows in the heating circuit. This
heating circuit is closed at or about the time
when roll 216 rides into recess 217 so that this
is the earliest time in the revolution of shaft
211 at which solenoid 162 can be energized.
This condition is shown in Fig. 30 and it
will be noticed that there is a space of about
50 degrees hetween the driving jaw 209 and
the driven jaw 210. If at any time during
the next 50 degrees of turning movement of
shaft 211, good contact is made between the
electrodes ¢ and blanks 5 and between the
clamping jaws j and blanks b so that an ade-
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quate degree of current flows in the heating
circuit, then solenoid 162 will be energlizec
and cause jaw 209 to be axially shifted into
the path of jaw 210, whereby it will eventually
engage jaw 209 and drive it. I, however,
good contact is not established during this
interval, then the subsequent energization of
the solenoid will cause jaw 209 to be shifted
as before but this jaw will have passed the
angular position at which it can pick up and
drive jaw 210. Therefore cain 203 will not be
driven. »

The proper heating of the bianks depends
on two factors,—first, the amount of current
passing through them and, second, the time
during which such current flows through the
blanks. Both these factors enter into the con-
trolling mechanism for the press. The sole-
noid 162 functions to effect one step in cou-
pling cam 203 to the drive shatt and the rela-
tive angular disposition of the cluteh jaws
functions to permit the final step of coupling
only in the event that there is sufficient time
available in which to adequately heat the
blanks with the amount of current available
for the purpose. The press, therefore, is not
tripped unless the blanks have been heated
enough to permit subsequent forging. It is
to be noted that the arrangement admits of
a variation in the effective heating interval
of the blanks. That is, good contact might
be made immediately on closing of the heat-
Ing circnit or not until near the end of the
50 degree interval described. The 50 degree
interval is chosen with respect to this partic-
ular machine as affording a safe allowable va-
riation in heating of the blanks. If heating
of the blanks commences at the beginning of
this interval, the blanks will not be heated
to too high a degree and if heating does not
commence until the end of the interval, the
blanks will still be heated enough to permit
forging.

The heating circuit is closed at or about the
time roll 216 drops into recess 217 as de-
scribed. The cam 203 cannot begin to turn
until the lapse of said 30 degree interval.
The heating circuit is closed during an inter-
val of 235 degrees of each rotation of shaft
211. Therefore, the solenoid 162 will bacome
deenergized after cam 203 has been turned
185 degrees from the position shown in ig.
30. Since the weight of the pinnger 205 of
the solenoid tends to move jaw 209 out of en-
gagement with jaw 210, uncoupling of the
cam from its drive shaft might recylt pre-
maturely. To prevent separation of the j2vws
after solenoid 162 is deen raized, the one jaw
of each clutch element is ghtly undercut ag

shown at 220 in Fig. 80a. The undercut jaws 1f

when engaged and under load cannot move
axially relatively to one another. Thig, how-
ever, makes necessary soms means for sepa-
rating them agularly before the axial sepa-
ration can be effected and the prerequisite
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angular separation is effected by the aboyve
described . arrangement, whereby roll . 216
when engaged with portion 219 of cam 203,
throws the latter ahead. 'The throwing ahead
of the clutch jaw 210-and the resulting angu-
lar separation of the clutch jaws affords also
a certain degree of leeway for the establish-
ment of good contact of the members ¢ and 7,
with the blanks. S

The cam 203, when conditions are right to
permit it to be driven, starts to turn after
the turret has been -at rest for about one
quarter of its dwell period and continues to
turn during the remainder of the dwell period
and during all of the interval of movement of
the turret, completing its cycle of movement
during the early part of the next succeeding
interval of rest of the turret.  Thus, the cam
causes the press to be tripped to forge the
same blanks, the heating of which controls
the initiation of the rotation of the cam.

The forging and stripping means

The forging means comprises the dies @’
(Fig. 20) which cooperate with the upper
faces of dies d, as shown in Figs. 21 and 33,
to shape the head /4 on each blank . - In this
case each die d acts an anvil for the forging
tool d’ although this is not necessarily essen-
tial for all purposes. As shown, the die d” is
recessed as shown at 221.in Figs. 20 and 21 o
the desired configuration, herein shown as
that of a cap screw head. The coaction of
the two dies to form the head is clearly shown
in Fig. 21. A part of each die 4’ is mov-

_able,—such part -consisting of a hardened

steel stripper pin 222 of cylindrical shape,
which is mounted centrally and coaxially in
its die and capable of vertical sliding move-
ment relatively thereto. At the time when
the dies d’ engage dies d, the pins 229 are
positioned as shown in Fig. 21 with their
lower end faces forming the upper walls of

the die recesses 221. The dies ¢” are secured,

as by the serew thread connection shown in

Fig. 18, to a block 228 which is jacketed as

shown to permit circulation of a cooling me-
dium therein. Block 223'is secured, by the
cap screws shown, to the lower face of the
lowar section 165 of ram 7. Kach stripper
pin 222 has a flanged head at its upper end
which head is slidable in a recess 224 formed
in block 223. This head normally rests on
top of its die and prevents the pin from fall-
ing out. The lower face of section 165 of
ram 7 is recessed to slidably receive the heads
of two pins 925, one Tor each of the stripper
pins 222. These pins 222 and 225 are
mounted in axial alinement and the lower
ends of pins 225 enter recesses 224 and nor-
mally rest on top of the heads of the stripper
ping 222. Section 165 of ram » is trans-
versely ‘slotted, as at 226, ‘and a -cross bar
227 is mounted for vertical movement in this
slot.. Bar 227 is normally held at-the upper

bar 227.
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end of slot 226 by a pair of springs one of

which is shown at 228.  Bar 227 remains in.

its elevated position during the downward
stroke of ram 7. Consequently, the stripper
pins 292, which will engage the tops of blanks

b before the dies d” do, are free to rise until

their heads abut the upper- ends of recesses
924 at which time the lower ends of these
pins are positioned as shown in Fig. 21.
Means are provided for forcing bar 227
downwardly in its slot 226 during part of
the upward stroke of ram 7 and, as a result of

“thisection, the pins 225 will force the stripper
pins 222 downwardly and cause them to
push the heads % of the finished cap screws s

out of dies ¢’ —thereby preventing the screws
from being lifted with these dies as might
otherwise happen. Such means comprise
two latch arms 229, arranged one on each
side of the path of travel of section 165 of
ram 7. Thelatch arms 229 are provided with
latch shoulders 230 against which the pro-

“jecting ends of bar 227 engage at a certain

point in the travel of ram  and by which the
bar is arvested and held from travelling up-
wardly with the ram for an interval suffi-
cient to effect the stripping operation. Xach
latch arm 229 is pivotally connected at its
upper end by a stud 231 to a bracket 232 for
swinging movement toward and away from
the sides of ram 7. Such sides carry cams
233 upon which ride rolls 234 carried by the
Iatch arms 229, Hach roll is yieldingly held
dgainst its cam by a spring 235 which acts
between the latch arm and a lug on bracket
231, Each bracket is mounted for vertical
adjustment, being held to frame P by bolts
236, the heads of which ride in T-slots 237
(Fig. 19) on the frame. A pair of adjustable
stop screws 238, each threaded into a lug
on frame P, bear against the upper ends of
brackets 232 and prevent upward displace-
ment thereof,—once the adjustment of the
brackets has been made. The cams 233 are

-also mounted on ram 7 for vertical adjust-

ment,. each having a pair of lugs 239 which
are connected by the screw and slot-connec-
tion shown in Fig. 19 to the ram.

" The cams 233 normally hold the latch arms
229 out of the path of the prejecting ends of
However, as ram 7 descends, each
roll 234 rides off the high part of its-cam al-
lowing the shoulders 230 of the latch arms
229 to swing into the path of the projecting
ends of bar 227. ‘
the downward travel of the ram,-say for ex-
ample, after it has travelled down about three
quarters of its stroke. The latch shoulders
230 are at such time still located below the
upperedgect bar 227 but as the ram continues
to descend the ends-of bar 227 ride onto the

bevelled approaches to shoulders 230 and cam

the latch arms 229 outwardly, allowing the
bar to pass. The latch arms are then snapped
inwardly by springs 285 and the shoulders

This cccurs near the end of
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230 are carried into overlying relation with
the upper edge of the projecting ends of bar
227 at or about the very end of the downward
travel of the ram. The ram immediately
starts its ascending movement but the shoul-
ders 230 prevent bar 227 from moving with
the ram during the initial part of this stroke,
Thus bar 227 acts as an abutment and causes
pins 222 to push the forged pieces free from
dies d’. This having been accomplished, the
rolls 234 ride up on the high parts of their
cams and disengage the shoulders 230 from
the projecting ends of bar 927 just in time
to prevent it from striking on the lower wall

of slot 226, whereupon springs 228 raise bar

227 into the illustrated position.
Ejecting mechanism

On completion of the forging operation,
the finished pieces, by reason of the stripping
operation just described, are left in the dies
d and on the next interval .of movement of
the turret they are carried to station VI and
are positioned for ejection. The ejecting
mechanism is best shown in Fig. 34. The
ejectors %, above referred to, are formed on
the upper ends of plungers 240 which are
normally held in the illustrated
springs 241. Each plunger 240 is slidable in
a bearing 242, secured to the lower face of
the turret bearing portion of the described
bracket 34, Each plunger is keyed to its
bearing, asindicated, to prevent it from turn-
Ing, and is also slidably supported near its
lower end in a bushing 244, which is secured
to the lower part of bracket 84 and affords a
seat for the impelling spring 241.  Each
plunger also carries two rolls 243, which are
located on opposite sides thereof and in the
path of cams 245. The latter are fixed to
section 62 of the described control shaft. The
bracket 242 is milled out as at 246 (see also
Figs. 4 and 85) to provide clearance for the
cams. There are three cams 245, as shown in
Fig. 4, and the middle cam is wide enough to
engage the two inrer and adjacent rolls 243,
while the other two cams each engage an outer
roll. The cams arve constructed to engage
rolls 243 just before the turret starts to move
and to move them downwardly, thereby
stressing springs 241 and lowering the eject-
ors, until their upper ends are below the up-
per and turret bearing face of bracket 34.
The cam completes its function of stressing
springs 241 during the early part of the in-
terval of movement of the turret, holds them
stressed during the remainder of said interval

and releases them shortly after the turret

comes torest. The cams 245 are shown in Fig.
34 at the instant when the rolls 243 are Te-
leased. As soon as these rolls are released,
springs 241 drive the plungers 240 upwardly,
causing each ejector % to engage the head of
the overlying pin 89 with a hammer blow

position by.
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which kicks the forged pieces out of the die d.
The forged pieces, thus thrown upwardly,
may be dirvected by a suitable deflector, such as
280, into a-chute 281. After the ejecting op-
eration has been effected, the cams 245 will
agaln engage rolls 243 and initiate the down.
ward movement of the ejectors £ just before
the turret is given another step of movement.

Automatic safety stop mechanism

This mechanism, which is best shown in
Figs. 2,4 and 8, has for one purpose to guard
aguasust possibic failure of ejection of the
forged pieces. This mechanism operates, in
the event of faijure of ejection of a forged
piece, to move the above deseribed bellerank
lever 52 and thereby cause the release of the
cluteh shifting lever 47 so that it will be
automatically moved by spring 49 to throw
out clutch 45 and stop the muchine. Such
mechanism includes an arm 247 fixed at one
end to the lower end of a sleeve 248 which
is turnably mounted on a vertical stud 249,
sccured to the upper face of bracket 34
closely adjacent the path of travel of turret
T. The other end of arm 247 is so disposed
as to engage and move lever 52 when swung
to the left from the position shown in Fig.
4. A spring 250 norimally holds arm 247
in the last named position. The upper end
of sleeve 248 is shouldered doywn to receive
the hub of an arm 251 which is free to turn
relatively to the sleeve and which is connect-
ed by a stifi torsion spring 252 to a collar
253 fixed to the sleeve. Arm 9251 extends in-
wardly in overlying reiation with the turret
and initially at a level just above that of the
upper faces of dies d, so as to be engaged
and moved by the head 7 of any forged prece
which passes the ejecting sfation without
being removed from its die d, Thus, arm
251 will, through spring 252 and coliar 253,
turn sleeve 248 and 'arm 247 in the proper di-
rection to move the bellerank lever 52. The
spring 252 ig provided, as a part of the trans-
mission described, to permit yielding if and
when necessary, to take care of any over-
travel in arm 251,

The arm 251 is also adapted to be actuated
to effect the release of the clutch-shifting
lever 47, in the event that the blanks 0, as fed
manually or ctherwise to dies d, project too
tar above the upper faces thereof, either be-
cause the blanks are too long or because the
blanks are not properly seated in their dies,
To eflect this result, an arm 254 ig provided,
which is fixed at one end to a sleeve 255,
mounted to turn on a stud 256, fixed to the
upper end of the deseribed cenfral post 118.
The other end of arm 254 carries a depending
pin 257 which abuts the upwardly offset end
of arm 251. A pin 258, fixed to post 118
projects upwardly and acts as a step for arm
254 and indirectly as a stop for arm 231,
defining the position to which the latter can
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be moved by spring 250.  Also fixed to sleeve
255, and capable of both vertical and angu-
lar adjustment, is an arm 259 which pro-
jects outwardly overlying the path of travel
of dies d. The height of the lower face of
arm 259 is, by adjustment, set to the proper
level so as to just clear the tops of blanks
b when the same project the desired distance
above dies d. Consequently, if a blank
projects more than such distance, it will on
rotation of the turret engage arm 259, and

swing it, causing arm 254 to swing arm 251,

whereby arm 247 will be swung so as'to move
the lever 52 and release the clutch shifting
lever 47. Asshown in Fig. 2, arm 259 is set
pair of dies-d
when the same are at rest in station I1I,
thereby insuring against the deseribed trou-
ble arising from bianks fed to the dies at
stations I and II or at the first half of sta-
tion III. The arm may, however, be set in
other angular positions and when a second
stage of heating is employed at station II1I,
the arm would, of course, be angularly shift-
ed towards station II far enough to permit
the second stage heating mechanism.

Safety mechanism for. preventing tripping

of the press S

It will be recalled that the action of the
press tripping mechanism is initiated at a
time when a pair of blanks is being heated
at station IV. This action, once initiated,
will unless prevented by special means, cause

the press to be tripped after the control shaft,
© - has been turned a certain angular distance.

Therefore, it is possible that blanks which
were being properly heated so as to initiate

_theé action of the press tripping mechanism,

might later cool if the machine is stopped.
If the machine is stopped for any reason, it
is therefore essential that the press be pre-
vented from tripping to prevent the dies @’
from striking blanks which have cooled.
Stoppage of the machine can only occur
This can be ef-
fected automatically, as just above described,
or it-can be effected manually but, in any
event, the clutch lever 47 will have to be
moved to effect stoppage of the machine.

- Therefore, a linkage is provided from this

lever to the spring-actuated, press-tripping
bar 194, whereby when the lever is moved for
any reason into position to stop the machine,
the bar 194 will be moved out of the path of
the pin 195 on the clutch releasing finger
189. "Thus, although the bar 194 will be re-
leased and propelled forwardly by spring
200, as heretofore described, when the ma-
chine is again started, it will not strike pin
195 and will not therefore trip the clutch
of the press.

Referring to Fig. 4, lever 47 is connected
by a link 260 to one arm of a bellecrank 261

1,874,158

pivoted to frame P. The other arm of this
bellerank is.connected by a. link 262 to an
overlying arm 263, which is fixed to one end
of a shaft 264 mounted to turn in frame P.
Referring now to Fig. 1, the other end of
shaft 264 has fixed thereto an upstanding arm
265, which is connected by.a flexible member

.266  (preferably including an interpesed

spring 267) to an upstanding arm 268 formed
on the rear end of the bar 194.. The flexible
member 266 permits the bar 194 to be moved
freely back and forth in the normal manner
under normal operating conditions by lever
192 but, if-lever 47 is moved to.stop the ma-
chine, then member 266 will be pulled to the
left enough to raise the bar 194 and-cause its
shoulder to travel in a path too high to strike
pin 195. : : :
-To complete the safety device; means are
provided for insuring that the bar remains
elevated until its cycle of operation has been
completed. Although the movement of the
lever 47 in throwing out the clutch will cause
an elevation:of bar 194, it will likewise allow

it to drop again when lever 47 is moved to

throw in the clutch and start the machine.

"Therefore, the raising of bar 194 is mnot,

of "itself, enough to prevent the trouble.
To .effect the desired result, a horizontal
trackway 269 (Figs. 24, 25 and 26) is fixed to
frame P adjacent one side of bar 194 and the
latter has mounted thereon a spring pressed
button 270. -This button normally underlies
trackway 269 but, when bar 194 is elevated as
described, the rounded forward end of the
button engages the bevelled lower face of the
trackway, forcing the button: inwardly to
allow the bar to be lifted and then being
forced outwardly over the trackway after bar
194 has been raised.  The button 270 then
rides on trackway 269 and holds bar 194
raised. When bar 194 is thus raised, shoul-
der 196 is raised so high that it cannot engage
pin 195. The trackway 269 is long enough
so ag to prevent button 270 from riding off it
except at one point and this point is at the
very extreme end of the forward stroke of bar

194. In Figs. 25 and 24, bar 194 is shown at.

the rear and forward ends of its stroke, re-
spectively. If during any part of the rear-
ward stroke of bar 194 or during any part of
the ensuing forward stroke, in which shoul-
der 196 is effective to strike pin 195, lever 47
is moved to stop the machine, then bar 194
will be elevated and it will thereafter be held
elevated by button 270 riding on trackway
269 until, as shown in Fig. 24, the shoulder

-196 has travelled forwardly beyond the pin

195. The bar can then be allowed to drop

into the position shown in Fig. 24 because it -

can no.longer effect a tipping of the press
until again drawn back by cam 203 and this,
as above described, cannot occur until the
heating of another pair of blanks has been
commenced under conditions such as will in-
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sure that they will be heated to proper forg-
ing temperature.

Die cooling means

The lower dies d ordinarily require no
special cooling means because the upper ends
of the blanks are heated while out of contact
with the dies and the dies are subjected to in-
tense heat only momentarily during the forg-
ing interval. = The heat, thus acquired by a
die d is dissipated before that die again comes
into position for forging. The dies d’, how-
ever, function repeatedly once during each
cyele of normal operation of the machine,
while each die 4 functions in a forging opera-
tion only once during six cycles of operation
of the machine. Natural cooling of dies ¢
has been found sufficient although, if it
should prove necessary or desirable, the same
expedient, used for cooling dies @’ and now to
be described, may be also used for cooling
dies d. Such expedient consists of g jet or
Jets of air which are directed upon dies @’
after the completion of the forging opera-
tion. As shown in Fig. 1, the upper end of
stud 258, above described, is made hollow and
1s connected to a flexible air supply pipe 271.
Two tubes 272, which are arranged in out-
wardly diverging relation as shown in F ig. 2
and with a slightly upward inclination as
shown in Fig. 1, radiate from stud 258 and
communicate with pipe 271. The arrange-
ment is such that jets of air issuing from the
two tubes 272 will impinge on the dies ¢’
when the same are in their elevated and in-
active position shown in Fig. 1. These jets
strike into the die cavities 921 and also im-
pinge on the stripper pins 222. Thus, these
parts are cooled during their interval of rest
which is a substantial part of their cycle of
operation,

The air supply to pipe 271 may be con-
tinuous or it may be controlled so ag to func-
tion only when needed. Such control may
be effected by a valve such as that conven-
tionally indicated at 274 in Iig. 1. This
valve is of the type which is normally closed
and is adapted to be opened by pressing a
plunger, such ag 975, upwardly. The valve
is fixedly supported from frame P with its
plunger 275 depending therefrom and in the
path of travel of ram ». Whep the latter
nears the upper limit of its stroke it pushes
upwardly on plunger 275 and opens the
valve, allowing air to pass to the pipe 271,
above described.

The preliminary stage of heating

A preliminary stage of heating may be
effected, if desired, by providing at station
ITI, equipment which is a duplicate of that
provided at station IV. Such an arrange-
ment is shown in Fig. 17. A second pair of
electrodes ¢’ and a second pair of clamping
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jaws j’ are provided, and these ave or may
be, operated simultaneously wwith the elec-
trodes e and jaws j and by the same mecha-
nism. A bracket 1197, carrying the outer set
of jaws §” and the electrodes ¢’ together with
the operating linkage therefor and associ.
ated parts, similar to those provided in con-
nection with bracket 112, is mounted on
flange 92 at the location shown. The hole
286 1n the flange 92, shown in fig. 2, is pro-
vided for the purpose of receiving ai oper-
ating rod similar to rod 130, for actuating
the outer jaw §’ in a manner similar to that
In shich the outer jaw 7 is actuated. There
is also a main operating lever 147/, by means
of which the outer jaw 7" and the electrodes
¢’ ars connected to the power source, as by a
link 148" which, like link 48 above describead,
connects with the cam actuated lever 149,
There is, however, ne link connection, corre-
sponding to that shown in Fig. 9 at 132 in
connection with the heating mechanism at
station IV, between the operating mecha-
nism for the inner and outer jaws /. The
operating rod 130 for the inner ;8w g iz made
to actuate the inner jaw ; as well. This is
accomplished as set Torth belosy.

~The slide 114 carrying the inner jaw 7 is

removed {rom its slideway 115 in post 118
and the latter is turned ‘into the position

shown in Fig. 17, so that the center line of
the toggle links 121 and 123 bisect., the angle
made by the two radial center Lines of sta-
tions ITT and IV of the turret, A nesw slide
114, similar to slide 114 except that it is
formed to carry both the inner jawr § and the
inner jaw 4 is mounted in the ways 115 and
connected to togele link 121 as before, Hach
of these inner jaws is mounted in a holder
277 which is pivotally connected to slide 114
at 278. This permits gwinging movement of
the inner jaws in a horizontal plane but such
movement is restricted by upstanding flanges
279 formed on the slide and arranged to abu
the holders. The idea is to allow just enongl
1

e

L
Swinging movement to enable the inner jaw
to find perfect bearings with the blanks b as
they are thrust outward] v by the toggle links.

The electrical circuits may be duplicates
of those provided for the heating mechanism
at station IV and the electrodes o and jaws
7/ may, for example, be connected in parailel
with electrodes ¢ and jaws 4.

w

Operation

The blanks ? ave positioned in any suitable
manner in the dies ¢ of the turret, while the
latter is at rest in stations I or I1. As the
turret moves step by step, the blanks, car-
ried by the dies  are first raised to the proper
height therein and then brought stccessively
n pairs to the heating stations 1T or IV op
both. The heating at station IV is typical of
that at station IIT, Shortly before the tur-
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scend and the inner and outer jaws j start to
move toward one another, so that contact with
a pair of blanks b can be effected as promptly
as possible after the turret comes to rest. As
soon as such contact has been made, the low
tension switch 145, 146, is cloted which causes
the closing of the high voltage switch 154
and the energization of coil 153 of the step-

"down heating transformer, whereupon cur-

rent should How from coil 152 of said trans-
former through the heating circuit which
includes the cables 108, electrodes ¢ blanks 0
and jaws 7. The upper portions only of
blanks b are included in the heating circuit
and these portions are held (by track 40
and pins 39) projected above the upper faces
of their dies, whereby the intensely heated
portions of the blanks are held from contact
with the dies. T

While, current should flow in the heating
circuit following the gripping of the blanks
between the jaws 7 and electrodes e, this
does not always follow. For various rea-
sons there may be failure to secure good elec-
trical contact with the blanks 0. Also the

establishment of good contact may be delayed.

and contact, which was initially poor because
of some foreign substance lodged between the
contacting parts, may later become good if

- and when such foreign substance breaks
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down under the pressure imposed on the elec-

trodes ¢ and jaws j. To guard against these
conditions and the delivery of forging blows
to blanks which have not been properly
heated, for the reasons stated above or any
other reasons, the control of the tripping
of the press is made dependent on the estab-
lishment of a predetermined amount of cur-
rent in the heating circuit within a pre-
determined interval after the electrodes e
and jaws j have moved to engage the blanks
. 1f adequate current flows in the heating
circuit, solenoid 157 will close switch 160,
161 and cause the energization of solenoid
162. The latter will then shift clutch ele-
ment 209 towards its mating element 210
and if this shifting occurs before the one
cluteh jaw on element 209 has passed the
one jaw on element 210, cam 203 will be cou-
pled to the control shaft and be driven there-
by but not otherwise. Assuming that con-
ditions are right for the coupling, cam 203
causes the stressing of spring 200 and draws
back bar 194 so that its shoulder 196 is car-
ried behind pin 195 and so positioned as to
engage the latter when cam 203 later re-
leases spring 200 and allows the same to drive
bar 194 rapidly forward. This occurs when
roll 216 rides onto the part 219 of the cam and
the cam is, as a resulf, then driven ahead as
described, to angularly separate the clutch
jaws and allow axial separation of the same
with consequent disengagement of cam 203
from-its drive shaft.
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The bar 194, when projected forwardly,
moves pawl 189-out of engagement with key
185, whereupon the. latter 1s projected by
spring 187 into the path of one of the pins
188 on gear 182. The latter then drives the

rankshaft 180 of press P through one'com-
plete revolution, after which it is uncou-
pled because of pawl 189 riding into the
groove of the key 185 and wedging back
the same, as heretofore described in detail.
The oné revolution of the crankshaft causes
orie complete reciprocation of ram 7 and this

reciprocation  starts very shortly after the

turret comes to rest and the heated articles
are brought into position beneath dies &’.
The latter descend on: the heated upper ends
of the blanks and shape them into the form
of the die recesses 221 and then immediately
ascend. - At or near the-end of the down-
ward stroke of ram 7, the latches 229 move
inwardly so that their shoulders-230 over-
lie the upper -edge of the projecting -ends
of the bar 927, wherefore as ram 7 rises, the
bar is held stationary momentarily for the
purpose of driving the stripper pins 222
downwardly in dies @’ to force out the heads
of the forged pieces, thereby insuring that
the finished pieces are left in dies d. As
ram 7 continues to rise, cams 233 force the

latches outwardly and release bar 227, per-:

mitting it to again travel with ram . As
the ram » nears the upper end of its stroke,
it engages the plunger 275 of air valve 274,
causing compressed air to be admitted to
nozzles 272 -and to be directed by the latter

against dies ¢’ and its stripper pins 222 for

the purpose of cooling the same. = This actlon
continues during all of the internal of mo-
tion of the turret. ) i S

Shortly after the completion of the cycle
of operation of ram 7, the turret. moves one
step forward and carries the forged pieces
to station VI and in position for ejection.
The ejectors % are drawn down downwardly
and their springs 241 are compressed by
cams 245. These cams initiate this action
just before the turret starts its interval of
motion and complete the action before the
turret comes to rest. Thus, as the pins 39
of dies d eome into position vertically above
the ejectors %, the latter are in readiness to
be propelled upwardly as soon as released
by cams 245. This release occurs shortly
after the turret comes to rest and, as a re-

sult, ejectors % shoot upwardly, each im- *

parting a quick sharp blow to its pin 39,
which drives the forged pieces upwardly out
of the dies, against deflector 280 and thence
into chute 281. )

In case the articles are not ejected for any
reason, they will, on the next step of move-
ment of the turret, strike the arm 251 and
thereby cause the release of the clutch shift-
ing lever and the stopping of the machine.
Also if the blanks b are not properly posi-
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tioned vertically, when fed to dies d or
if blanks, which are too long, are fed to dies
d, such blank or blanks will, on rotation of
the turret, strike arm 259 and swing the
same, causing a movement of arm 251 and a
release of the clutch shifting lever and a
stopping of the machine as before. If the
machine is stopped by either of the two
safety devices, just referred to, or if it is
stopped manually, the press tripping mem-
ber 194 will be lifted out of its normal path
of reciprocation and held out of said path
until its cycle of movement has been com-
pleted. This prevents the press from being
tripped shortly after the machine is again
started up and prevents the dies &’ frem im-
pinging on blanks 5 which have become cool
due to the stoppage of the machine. In other
words, that cycle of movement of member
» 194, which is initiated during the heating of
~ a pair of blanks, is rendered ineffective to
trip the press unless the heated articles are
carried into forging position without any
intervening stoppage of the machine.

‘The invention affords an automatic ma-
chine for electrically heating and forging
articles and for ejecting the finished work,
which is characterized, among other things,
by its capacity for rapid production. The
illustrated machine is adapted to turn out
sixty finished cap screws per minute and
can be speeded up to secure even greater pro-
duction. With a second stage of heating
(as disclosed in Fig. 17) the machine can
easily turn out at least one hundred cap
screws per minute. These figures are not
intended in any sense as limits for with
blanks of greater or less diameter a longer or
shorter time, respectively, will be required for

;o heating and the production will therefore be

less or greater, respectively. For heavier
work, the second stage of heating can be used,
which will enable the production rate to be
maintained even though the time required
for heating is greater. Also the number of
dies at each station of the turret may be in-
creased so that more than two articles are
worked at one time, whereby the rate of pro-
cuction may be increased” if necessary or
desired.

Other important features of the invention
relate to the turret operating mechanism, es-
pecially the arrangement whereby the tur-
ret 1s brought to rest accurately in the
desived positions, even after wear in the
parts has occurred. This insures precision
m

the location of the dies d with respect to
the heating, forging and ejecting mechanism
and is essential to cause the dies d to become
*+ vrecisely alined with their cooperating dies

77
[¢]

and “insure work of uniform accuracy.
> provisions for locking and unlocking the
= are also thought to be important, es-
pecially the arrangement whereby the oper-
ating pawl is made to serve as a lock for the

lustrative purposes but
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turret. The particular arrangement of elec-
trodes, whereby the article is engaged at
two points, both above the top of its holding
die, and thereby heated independently of
and while out of contact with the die, is
also important, as is ths arrangerent for
clamping jaws j agains! the blank,—es-
pecially the use of the toggle mechanism and
the spring relief device. While the illus-
trated arrangement aff convenient

atiords a
means for heating two blanks by coupling
them in series, the invention is not limited
thereto because it is obvious that the blanks
may be otherwise coupled to the circuit. The
series heating,
able, is by no means absolutely essential.
The forging mechanism has important fea-
tures in the arrangement for cooling the
forging dies and the arrangement of the
stripper pins and the means for actuating
them. There is also thought to be novelty
in the ejector mechanism especially in the
arrangement for the sudden release of the
spring actuating mans therefor, whereby a
sharp blow is administered to kick the forged
articles out of their dies.

The various provisions, whereby the ma-
chine is made as nearly Tool-proof as pos-
sible, are most important. These include,
not only the arrangements for stopping the
machine on failure to eject an article or on
feeding an article which projects too high
above its die, but also the even more essen-
tial provisions for controlling the tripping
of the press and for preventing the tripping
of the same unless the articles are in proper
heated condition to be forged. The control

{ the press tripping mechanism by means
responsive to the current flowing in the
heating circuit is considered unique and
especially important and advantageous.
There are, of course, many other ways,
whereby the control may be made responsive
to the current flowing in the heating circuit
and that disclosed is given merely as a rep-
resentative example of one of nany ways
which have been found suitable.

The invention has been disclosed herein, in
an embodiment at present preferred, for il-
the scope of the
invention is defined by the appended claims
rather than by the foregoing description.

What we claim is:

1. In a forging machine, a press operable
when tripped to forge the articles, means for
heating the articles, means for moving the
heated articles from the heating means into
operative relation with the press, and means
controlling the tripping of the press and de-

while important and desir- -
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pendent for its operation on the heating of

said articles by said means.

2. In a forging machine, a press operable
when tripped to forge the articles, means for
electrically heating the articles, means for
moving the heated articles from the heating

0
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means into operative relation with the press,
and means controlling the tripping of the
press and.effective to trip the same only n
the event of a predetermined degree of cur-
rent-flowing through said heating means.
8. In & forging machine, a press operable
when tripped to forge the articles, means for
electrically heating the articles, means for
moving the heated articles from the heating
meang 1nto operative relation with the press,
and means controlling the tripping of the
press and. responsive to the current Howing
through said heating means and-the time
available for such current to heat the articles.
4. In a forging machine; a press operable
when tripped to forge the articles, an elec-

" tric heating circuit including movable means
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for contacting with the articles and coupling
the same in said circuit, means periodically
operable to carry heated articles from the

‘heating means into operative relation with

said press, and means for controlling the
tripping of the press, said controlling means
responsive to.the current flowing in said heat-
ing cireuit. - :

5. In a forging machine, a press operable
when'tripped to forge the articies, an electric
heating cireuit including movable means for
contacting with the articles and coupling the
same in said circuit, means periodically op-
erable to carry heated articles from the heat-
ing means into operative relation’ with said
press, and means for controlling the tripping
of the press, said controlling means resnon-
sive b0 the current flowing in said heating cir-
cuit and effective to trip the press only on
the establishment of a predetermined degree
of current therein.

- 6. In a forging machine, a press operable
when tripped to forge the articles, an elec-
tric heating circuit including movable means
for contacting with an article and coupling
the same in said circuit, intermittently op-
erable mechanism for successively carrying
articles from a position adjacent said means
to a position wherein the articles are in op-

“erative relation with the ‘press, means for

" moving said means-operable to engage the

oy
W

>

articles and adapted to establish contact with

0 the same at a predetermined time after said-
‘mechanism comes fo rest, and means for con-

troiling the tripping of the press effective
only ‘when a predetermined degree of cur-
rent ig established in said circuit within a
predetermined interval after the time set for
contact of said first named means with the
articles. ' :

7. In a forging machine, a press operable
when tripped to forge the articles, an elec-
tric heating circuit including movable means
for contacting with an article and coupling
the same in said circuit, intermittently op-
¢rable mechanism for successively carrying
articles from a.position adjacent said means
to & position wherein the articles are in op-

1,874,158

erative relation with the press, means for
moving said first named means so that the
latter and the articles engage after said mech-
anism comes to rest, driving means for co-

ordinating the operation of said mechanism’

and last named means, a member adapted to

be coupled to said driving means and when

coupled thereto to control the tripping of
the press, and means responsive to the cur-
rent flowing in said heating circuit to effect
the coupling of said member and driving
means. o ‘
8. In a forging machine, a press operable
when tripped to forge the articles, an electric
heating circuit including movable means for
contacting with an article and coupling the
same in said circuit, intermittently operable

‘mechanisi for successively carrying articles

from a position adjacent said means to a
position wherein the articles are'in operat:ve
relation with the press, means for moving

the first named means 0 that the latter and

the articles engage after said mechanism
comes to rest, driving means for coordinating

the operation of said mechanism and last

named means, a member adapted to be cou-
pled to said driving means and when coupled
thereto to-control the tripping of the press,
and means responsive to the presence of a
predetermined degree of current flowing in
said heating circuit to effect the coupling of
said member and driving means.
9, In a forging machine, a press operable
when tripped to forge the articles, an-electric
heating circuit including movable means for
contacting with an article and coupling the
same in said circuit, intermittently operable
mechanism for successively carrying articles
from a position adjacent said means to a po-
sition’ wherein the articles are in operative
relation with the press; means for moving
said first named means operable to engage the
articles and adapted to establish contact with
the same ab a predetermined time after said
mechanism comes to rest, driving means for
coordinating the operation of said mechanism
and last named means, a member adapted to
be coupled to said driving means and when
coupled thersto to control the tripping of the
press, said member capable of being coupled
to said driving means only within the limits
of periodic intervals of the movement of the
latter, and coupling means respensive to the
current flowing in the heating circuit and ef-
factive only if current flows in the heating
circuit within the limits of the aforesaid in-
tervals. : S

10. In a forging machine, a press operable
when tripped to forge the articles, an electric
heating circuit including movable means for
contacting with an article and coupling the
same in said circuit, intermittently operable
mechanism for successively carrying articles
from a position adjacent said means to a po-
sition wherein the articles are in operative
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relation with the press, means for moving
the first named means so that the latter and
an article are engaged after said mechanism
comes to rest, driving means for coordinating
the operation of said mechanism and last
named means, a member adapted to be cou-
pled te said driving means and when coupled
thereto to control the tripping of the press,
a clutch for effecting said coupling, and elec-
tro-magnetic means for shifting the clutch
and responsive to the current flowing in said
heating circuit.

11. In a forging machine, a press operable
when tripped to forge the articles, an electric
heating circuit including movable means for
contacting with an article and coupling the
same in said circuit, intermittently operable
mecbanism for successively carrying articles
from a position adjacent said means to a po-
sition wherein the articles are in operative
relation with the press, means for moving
said first named means so that the latter and
an article engage after said mechanism comes
to rest, driving means for coordinating the
operation of said mechanism and last named
means, a spring propelled means adapted
when released to trip the press, a cam adapted
to be coupled to said driving means and when
coupled thereto to stress said spring pro-
pelled means and then release the same, rela-
tively shiftable clutch elements connected one
to said driving means and one to said cam,
and electromagnetic means resnonsive to the
current flowing in said heating circuit for
relatively shifting said clutch elements.

12. In a forging machine, a press operable
when tripped fo forge an article, an electric
heating circuit including movable means for
contacting with the article and coupling the
same in said circuit; intermittently operable
mechanism for successively carrying articles
from a position, wherein said means is effec-
tive to contact with an article and cause the
same to be heated, to a positicn wherein a heat-
ed article is positioned in operative relation
to said press; driving means from which said
means and mechanism are operated in coordi-
nated relation, a cam mounted to turn freely
on said driving means; said cam having ifs
contour made up of a rise portion, a drop por-
tion and a recess at the base of the drop and
the start of the rise portion; reciprocable
means having a roll normally engaged in said
recess, a spring for holding said roll in the
latter and tending to hold the cam against
rotation, relatively and axially shiftable
clutch elements cne on said cam and one on
sald driving means, means responsive fo the
current flowing in said cireuit for axially
shifting said elements the one toward the
other to couple said cam to said driving
means, whereby the cam is turned and moves
said reciprocable means by its rise portion
to stress said spring, the latter when said roll

- rides onto the drop portion acting to turn the
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cam relatively to the driving means in the
direction of rotation of the latter and angu-
larly separate said clutch elements.

13. In a forging machine, a press operable
when tripped to forge an article, an electric
heating circuit including movable means for
contacting with the article and coupling the
same in said circuit; intermittently operable
mechanism for successively carrying articles
from a position, wherein said means is effec-
tive to contact with an article and cause the
same to be heated, to a position wherein a
heated article is positioned in operative rela-
tion to said press; driving means from which
sald means and mechanism are operated in
coordinated relation, a reciprocable member
adapted when moved in one direction to trip
the press, a spring tending to move said mem-
Ler in said direction, a cam mounted to turn
freely on said driving means, relatively and
axially shiftable clutch elements one on said
driving means and one on said cam, said ele-
ments adapted when engaged to remain inter-
locked under the driving pressure, means re-
sponsive to the current flowing in said circuit
for shifting the clutch elements toward each
other to couple the cam to said driving means,
connections between said cam and recipro-
cable member for moving the latter in the op-
posite direction to stress said spring, said
cam having a part of its contour shaped so as
to release said member and permit it to be
moved by the stressed spring to trip the press
and so that the spring throws the cam ahead
in the direction of rotation of the driving
means to permit angular separation and axial
disengagement of the clutch elements.

14. A forging machine, comprising, an in-
termittently operable turret rotatable step by
step and having a series of angularly spaced
holders in which the articles to be forged are
placed, means for electrically heating the ar-
ticles as they are successively brought to rest
in a predetermined position by the turret,
said heating means including electrodes and
means for moving them into contact with an
article after the turret comes to rest and sub-
sequently out of contact with the article be-
fore the turret again starts to move, means
for forging the heated articles as they are
successively brought to rest in another pre-
determined position by the turret, spring ac-
tuated means effective when released to im-
part a hammer blow to the forged articles and
eject them from their holders, and means for
stressing said spring actuated means in
readiness for the ejecting operation and for
releasing the same for the ejecting operation
when the articles are successively brought to
rest in another predetermined position by the
turret.

15. In a forging machine, intermittently
operable means for carrying the articles to
be forged, means for forging the articles op-
erable as they are successively brought to rest
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in one position by said means, means for eject-
ing-the articles operable as they are succes-
sively brought to vest in another position by
said means, driving means for said several
means, and means for stopping the driving
means on failure of said ejecting means to
eject a forged article.

- 16. A forging machine, comprising, an in-
termittently operable turret rotatable step by
step and having a series of angularly spaced
holders'in which the articlesto be forged are
placed, means for electrically heating the
articles-as they are successively brought to

“rest in a predetermined position by the turret,

~=

i5

said heating means including electrodes and
means for moving them into contact with an

‘article after the turret comes to rest and sub-

sequently out of contact with the article be-
fore the turret again starts to move, means

gp for forging the heated articles as they are

successively brought to rest in another pre-
determined position by the turret, means for
ejecting the forged articles from theit holders
as the articles are successively brought to rest

38 in another predetermined position by the

turret; a common drive shaft from which
the movement of said turret, electrodes, forg-
ing means and ejecting means are controlled ;
and means for automatically stopping said

ap shaftin the event of failure to eject the forged

articles at the last named predetermined po-
sition: : :

17. A forging machine, comprising, an in-
termittently operable turret rotatable step

"5 by step and having a series of angularly

spaced holders in which the articles to be
forged are placed, means for electrically
heating the articles as they are successively
brought to rest in a predetermined position

- by -the turret, said heating means including

electrodes and means for moving them into
contact with an article after the turret comes
to rest and subsequently out of contact with
the article before the turret again starts to
move, means for forging the heated articles
as they are successively brought to rest in
another predetermined position by the tur-
ret, and means -for ejecting the forged ar-
ticles from their holders as the articles are
successively brought to rest in another pre-
determined position by the turret; a common
drive shaft-from which the movement of said
turret, electrodes, forging means and eject-
ing means are controlled; and means for
automatically stopping said shaft in the
event of failure to eject the forged articles
at the last named predetermined position;
said’ last named -means including an arm
adapted to be engaged and moved by that
part of the forged article which projects from
its holder as the turret moves the article
away from the last named predetermined po-
sition.

18. In a forging machine, intermitteitly
- operable means by which the articles to be

1,874,158

forged are carried and from which they pro-
ject a determined distance, means for heat-
g the articles as they are successively

brought to restin one position by said means
! 3

means for forging the articles as they are
successively brought to Test in ancther po-
sition by said means, driving means for said
several means, and means for stopping the
machine operable by anarticle which pro-
jects more than said distance from the first
named means as said article is moved: to-
ward said heating position. ‘

19. A forging machine, comprising an in-

termittently operable turret movable step by

step to carry the articles to be forged, a se-
ries of angularly spaced holders on'the tur-
ret in which the articles are partially insert-
ed and frem which they project outwardly
a predstermined distance, means operable to
electrically heat the articles as they are suc-
cessively brought-to rest in one predeter-
mined position by the turret, means for forg-
ing the heated articles as they are successive-
iy brought to rest in another predetermined
position by the turret; a common” driving
means from which the operation of said tur-
ret, heating and forging means is controlled;
and means for automatically stopping the
driving means in the event that an article
projects from its holder more than said pre-
determined distance: ; L ‘
20. "A forging machine, comprising an in-
termittently operable turret movable step

serted and from. which they project . out-
wardly a predetermined distance, means op-
erable to electrically heat the articles as they
are successively brought to rest in one pre-
determined position by the turret, means for
forging the heated articles as they are sic-
cessively brought to rest.in_ another prede-
termined position by the turret; a common

driving means from which the operation of -

said turret, heating and forging means is
controlled ; a movable member disposed -ad-
jacent the turreé and in a plane parallel with

the outer faces of the work holder but spaced

therefrom by said predetermined distance,
whereby if an article projects more than said
distance it will, on rotation of the turret,
engage and move said member, and means
operable by such movement of said member
to stop said driving means. -~

21. A forging machine, comprising, inter:
mittently operable means for carrying the
articles to be forged and by which the ar-
ticles are successively moved into predeter-
mined positions, means for heating the ar-
ticles as they successively come to rest in one
position, means for forging the heated ar-
ticles as they successively come to rest in
another position, driving means for control-

ling the operation of the first named means !

!
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by step to carry the articles to be forged, a
series of angularly spaced holders on .the.
turret in which the articles are partially in-
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and said heating means, said driving means

including means whereby it may be stopped

at any time, independent driving means for
said forging meays periodically operable to
move the latter through one complete cycle
and then stop, means periodically operable
from the first named driving means o initi-
ate the action of the last named driving
means, and means operable when the first
named driving means is stopped to render in-
effective the next succeading action of said
initiating means, thereby to guard against
the delivery of a forging blow to an article
which has become cool by reason of the stop-
ping of the machine. ,

22. In combination with a press, of the
type wherein a clutch when tripped permits
a power driven forging tool to make one com-
plete reciprocation and then stop, intermit-
tently operable means for carrying articles
to be forged and by which the articles are
successively advanced to predetermined po-
sitions, means for electrically heating the
articles as they successively come to rest in
one of said positions, driving means for con-
trolling the operation of said carrying means
and heating means, means periodically re-
leasable by said driving means and movable
independently thereof when released in a
predetermined path to trip the clutch of the
press and initiate the cycle of operation of
said forging tool, means for stopping the
driving means, and means operable when the
latter is stopped to move said clutch tripping
means out of said path and render it ineffec-
tive even when released and moved to trip
said clutch,

23. A forging machine, intermittently op-
erable means for successively moving heat-
ed articles into position for forging, an in-
termittently reciprocable forging means op-
erable during an interval of rest of said first
named means to move from a position of
rest toward the article and forge the same
and then return to said position, means for
directing a cooling medium against said
forging means while at rest in said position,
said last named means including a valve for
controlling the flow of the cooling medium to
said directing means, and means controlled
by the movement of the forging means into
and oubt of said position for opening and
closing the valve.

24. In a forging machine, intermittently
operable means for carrying the articles to
be forged and by which they are successively
moved into position for heating and sub-
sequently into position for forging, said
means including dies in which the articles are
inserted with one end projecting outwardly
therefrom, means for moving the articles in
their dies operable to move the articles out-
wardly in their dies before they come to rest
in heating position and to move them in-
wardly in their dies after they leave said
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heating position and before they reach forg-
ing position, means for heating the out-
wardly projected portion of each article, said
heating means including movable elements
for successively engaging the articles and at
spaced points on each, means operable only
after each article comes to rest in hent'ng po-
sition, and during its interval of rest in such
position to first move said elements against
the article and subsequently away from the
saine and meaus for forging the heated ends
of said articles as they successively come to
vest in forging position.

28. Inaforging machine, an intermittently
operable turret rotatable step by step to
carry avticles successively into position for
heating and subsequently into position for
forging, said turret having a series of angu-
larly spaced dies each having a socket in
which an article is partially inserted leaving
a part of the article projecting outwardly
from its die, each die having a part mov-
able axially in the inner part of its socket
for closing the base of the same, a stationary
trackway for controlling the movement of
said parts in their sockets as the turret moves
and adapted to move the same outwardly in
their sockets to a predetermined position be-
fore they are successively brought into heat-
Ing position and to subsequently cause the
same to move inwardly in their sockets a pre-
determined distance before they move into
forging position, whereby the articles are
projected out of their diesto a greater extent
when in heating position than in forging
position, movable heating elements succes-
sively engageable with the articles and at
spaced points on each as they successively
come to rest in said heating position for elec-
trically heating the projecting portions only
of the same, means for actuating said heat-
ing elements effective only after an article
has come to rest in heating position and dur-
ing its interval of rest in such position to
move all said elements into contact with the
article and subsequently out of contact there-
with, and means operable successively on the
articles as they come to rest in said forging
position for forging the heated portions of
the same.

26. In a forging machine, an intermittent-
ly operable turret rotatable step by step to
carry articles successively into position for
heating and subsequently into position for
forging and later into position for ejection,
said turret having a series of angularly spaced
dies each having a socket in which an article is
partially inserted leaving a part of the ar-
ticle projecting outwardly from its die, each
die baving a part movable axially in the
inner part of its socket for closing the base
of the same, a stationary trackway for con-
trolling the movement of said parts in their
sockets as the turret moves and adapted to
move the same outwardly in their sockets to
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a predetermined position  before they are
successively brought into heating ‘position

and to subsequently cause the same to move

distance before they are brought into forg-

ing position, whereby the articles are pro--
jected ‘out of their dies to a greater extent.

when “in heating position than in forging

- position, means operable sticcessively on the

articles as they come to rest in said heating
position for electrically heating the project-
ing portions only of the same, means operable
successively on the articles as they come to
rest in said forging position for forging the
heated portions of the same, and ejecting
means operable successively on said movable
parts as they come to rest in ejecting position
to drive the same into their sockets and expel
the forged pieces therefrom, said ejecting
means including 2 hammer, a driving spring
and means for refracting the hammer and
stressing the spring and releasing the ham-
mer and stressed spring for the ejecting op-
eration. : v R

27. Tna forging machine, an intermittent-
1y operable means movable step by step to
carry articles successively into position for
heating and subsequently into position for

. forging, a series of pairs of dies carried by

said means in which the articles to be forged
are placed with one end of each projecting
beyond its die and which are so arranged that
when said means comes to rest one pair of dies

. is positioned for heating, another pair of dies

is positioned for forging, an electric heating
circuit, movable elements thereof operable

during an interval of rest of said means to

‘move into contact with the articles and couple

. the same to said circuit; said elements in-
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cluding two which are movable in opposite
directions against the sides of both articles
of a pair to clamp the same therebetween and

connect them together at a point closely ad--

" jacent the dies, and two others, one for each

43
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article of a pair, to engage the outer ends
thereof ; whereby the outwardly projecting
portions of a pair of articles are simulta-
neously heated; interconnected actuating
means for said several elements each includ-
ing a spring relief device, and forging means
operable successively on the pairs of heated
articles as they come to rest in forging posi-
tion to forge the same." :

98. In a forging machine, intermittently
operable means movable step by step to carry
articles successively into position for heating
and subsequently into position for forging,
a series of pairs of dies carried by said means

in which the articles to be forged are placed
with one end of each projecting beyond its

die and which are so arranged that when said

‘means comes to rest one pair of dies is posi-

tioned for heating, another pair of dies is

ositioned for forging, an eleciric heatin
. o t=)] n .

circuit, movable: elements thereof operable
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during an interval of rest of said means t6
move into contact with the articles and: couple

the same to said circuit; said elements includ--

ing two which are movable-in opposite direc-
tions against the sides of both articles of a
pair to.clamp the same therebetween and con-
nect them together at a point closely adjacent
the dies, and two others, one for each article
of a pair, to engage the outer ends thereof,
whereby the cufwardly projecting portions
of a pair of articles ave simultaneousiy heat-
ed; interconnected actuating means for said
several elements each including a spring re-
lief device, a switch controlling said heating
circuit, a" single means for operating -the
switch and said interconnected elements ar-
ranged to close the switch-only after the sev-
eral elements have made contact with the
articles to be heated and to open the switch
before such contact is broken, and forging
means operable successively cn the pairs of
heated articles as they come to rest in forging
position to-forge the same. S

99, Tni a forging machine, intermittently
operable means for successively carrying ar-
ticles into position for forging and - subse-
quently into position for ejection, a plurality
of dies mounted on said means and each hav-
ing an opening therethrough adapted to re-
ceive one of said-articles, means for forging

one end of each article as it comes to rest in
forging position; an ejector plunger over

which the other end of the article is posi-
tioned when said meéans comes to rest in ejec-
tion position ‘and by which such article is
expelled from its die, a spring adapted to
move the ejector plunger toward the article
and expel the latter from its die, and power

driven means for periodically moving the .

ejector plunger in the opposite direction and
placing said spring under stress before the
article reaches said ejection position and for
releasing the plunger after it comes to rest
in said position. ‘ o ,
In testimony whereof we have affixed our
signatures. S o e
ALONZO LINTON BAUSMAN.
EDWARD D. RAPISARDA.
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