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"UNITED STATES

- . - )'
Pateiited July 21, 1903,

PaTENT OFFICE:

CITARLES W. RICHARDS; OF CLEVELAND, OHIO, ASSIGNOR TO THE ACME;
MACHINERY COMPANY, OF CLEVELAND, OHIO, A CORPORATION OF

OHIO.

BOLT-HEADING MACHINE:

.SPECIFiCAfJ?ION forming part of Letters Patent No, 733,998, dated July 21, 1908,
Application filed December 29, 1902, Berial No. 136,889, (No model.)

To all whom it may concern: ‘
Beitknown that I, CHARLES W. RICHARDS,
a citizen of the United States, and a resident
of Cleveland,county of Cuyahoga,and State of
Ohio, have invented certain new and useful
Improvements'in Bolt-Heading Machines, of

-which the following is a specification, the
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principle of the invention being herein ex-

plained and the best mode in which I have’

contemplated applying that principle, so as
to distingnish it from other inventions.

The annexed drawings and the following
description set forth in detail one mechan-
ical form embodying the invention, such de-
tail construction being but one of various
mechanical forms in which the principle of

“the invention may be used.
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In said annexed drawings, Figure I repre-
sents a top plan view of a bolt-heading ma-
chine provided with my improvement; Fig.

11, a side view of the forward portion of the

" toggle-slide in the same embodying my im-
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provement, and Fig. IIT a longitudinal sec-
tion of the toggle-slide. ’

In a machine for forming heads upon bolts
or rivets or for upsetting metal to form en-

“largements upon the same the metal blank is

clamped and held by a movable die acting
against a stationary die while the heading or

upsetting die is brought to act upon the
blank. In certain forms of work a momen-

“tary support in the dies during a momentary

action of the heading or upsetting die is suf-
ficient, while in other forms of work such
support must be for a greater or less space of
time. The movable die is usually operated
from a crapk or eccentric upon the shaft
which operates the heading-die from another
crank or eccentric, and the connection be-
tween said former crank or ececentric and the
movable clamping-die is usually through a
pitman and a slide to a toggle device con-
nected to the die. If no means are provided
to retain the movable die, the latter will be
reciprocated without stop from the rotation
of the crank and the clamping of the blank

- will be momentary; but if such clamping is
. desired or required to be maintained for a
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space of time means must be provided for re-
taining the movable die closed for such space

of time while the crank or eccentric continues
its revolution. - Such retention has been at-
tained by providing a stop for the toggle de-
vice, holding the latter in its die-closing posi-
tion, and by providing an adjustable com-
pression device for the slide by means of
which the slide will actuate the toggle device
to close the dies before the crank or eccentrie
passes around in line with the slide and be-
yond such line. The present improvement
is directed to such time adjustment and to
providing adevice which will prevent injury
to the machine in the case any object shonld
drop or otherwise come between the clamp-
ing-dies, and thus prevent the same from
closing, in which case, without such provi-
sion, the several parts of the machine would
be subjected to such strain that breaking of
parts might result.

The machine-frame 1 has bearings 2 at one
end, in which bearings a crank-shaft 3 is
journaled. Said shafthas a pulley 4 or simi-
lar means for communicating rotary motion
to it and has a crank 5, to which a pitman 6
is pivoted. The other end of said pitman is
pivoted to a heading-slide 7, which slides in
longitudinal ways in the frame and carries
the heading or upsetting die, which acts upon
the blank clamped and held between a sta-
tionary die 8 and a movable die 9, sliding
transversely to the heading- die. The mov-
able die is secured to a die-block 10, sliding
in transverse ways 11 in the frame, and said
die-block has one toggle-link 12, pivoted to
it, the other end of which link is pivoted toa
toggle-head 13, to which another link, 14, has
one end pivoted, while its other end is rigidly
pivoted to the frame of the machine. .The
links are of such length as to bring the mov-
able die completely up against the stationary
die when the links are in line with each
other. The toggle-head has an arm 15 pro-
jecting from it, which arm is pivoted upon a
pin 16 in a forked toggle-slide head 17, the
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hollow shank 18 of which slides in the for- gg

ward end of the toggle-slide 19.. Said slide is’
guided in longitudinal ways 20 in the ma-
chine-frame. The toggle-slide is essentially

in-the shape of a hollow box rectangular in
cross-section and has a detachable cap 21 at
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its rear end, which end and the cap are open
at top and bottom. The slide and cap have
ears 22 at the upper and lower edges of their
sides, and nutted bolts 23 areinserted through
such ears and secure the cap to the slide.
Longitudinal slots 24 are formed in the sides
of the slide and cap to admit the drive-shaft
and to permit of the slide reciprocating on
the shaft. A eam 25 is keyed upon the shaft;
within the longitudinally-slotted or open rear
portion of the slide, and said cam bears
against two rollers 26 and 27, journaled upon
bolts passed through the sides of the slide
and cap, one roller forward of and one to the
rear of the cam, so that the slide will be re-
ciprocated as the cam revolves with the shaft.
The bulge of the cam has a long portion 28
concentric with the shaft, so as to hold the
toggle-head in its forward position fora por-
tion of the revolution of the shaft,and abrupt
shoulders 29 at the ends of such bulge tocause
quick forward and back movement of the tog-
vle-slide. The sides of the closed forward end
of the toggle-slide have longitudinal slots 30,
in which the ends of a bolt 31, passing through
the hollow shank of the forked head 17, may
slide. Theboltis confined from endwise play
by the ways in which the slide reciprocates,
and the longitudinal play of the toggle-slide
head in the slide is limited by the ends of
the slots. A toggle device is provided within
the slide and consists of a toggle-link 32, piv-
oted upon said bolt and pivoted at its rear
end to the long arm 33 of a toggle-lever 34,
fulerumed upon a bolt 35. A rod 36 is piv-
oted to the short arm 37 of the toggle-lever
and passes through a coiled spring {33, the
lower end of which rests in a seat 39 in the
top of the toggle-slide. A cap 40 and nuts
41 are adjustable on the upper end of the
rod and bear against the upper end of the
gpring. A tubular housing 42 surrounds the
spring and projects from a top plate 43, hav-
ing a bulge 44 to admit of the toggle-link and
lever-arm buckling upward. A pin 45 is se-
curéd across the interior of the toggle-slide
in the sides of the same and is so situated
that it will be out of the way of the shank of
the toggle-slide head when the latteris forced
1o the extreme of its inward position and will
also have the long arm 33 of the toggle-lever
rest against it when said arm and the other
toggle-link are nearly straight, so as to pre-
vent said toggle members from buckling
downward underinward pressure. Theslots
in the sides of the toggle-slide and the bolt
31 in said slots also serve to limit the inward
movement of the slide-head shank to prevent
such shank from drawing the toggle members
out to straight alinement, being of such
length that the outward movement of the
slide-head is limited to a point just before
such members-are straightened; but under
the severe strains to which this kind of ma-
chine is subjected and from the possibility
of the ends of the bolt or of the slots being
worn or otherwise reduced the additional
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safeguard of the pin against the complete
straightening and possible downward buck-
ling of the toggle members becomes advanta-
geous. The slots in the sides of the toggle-
slide will also serve to limit the inward move-
ment of the slide-head and the consequent
overstraining of the spring by excessive com-
pression of the same. The slots and the pin
thus each form a stop for preventing undue
buckling of the toggle members within the
slide.

In practice the bulge of the cam will take
care of the “timing” of the forward stroke
of the toggle-slide and thie consequent closure
of the dies, as the slide will be held forward
aslongasthe concentric bulge of thecam bears
against the forward roller.. If by accident a
piece of metalorotherobjectshould getin be-
tween the dies to prevent their closing, the
forked head will beforced inward into theslide
and the toggle link and lever will buckle up-
ward, drawing the rod downward against the
spring,which willthusbe compressed. Assoon
as the slide moves backward or the pres-
sure is otherwise released the spring will
again straighten the togglelink andleverand
force the head outward into its normal posi-
tion. The tension of the spring may be ad-
justed by thenuts uponthe rod, so as to cause
the head to yield at greater or less pressure,
according to the character of the metal blanks
held between the dies for heading. Injury to
the dies and strain on the machine are avoid-
ed by this device, as the toggle-slide will
yield wheneverthe slide cannot make its com-
plete forward stroke. Heretofore this yield
for the head of the slide has usually been ac-
complished by placing a heavy coiled spring
within the slide to bear against the inner end
of the shank of the head; but such spring
has necessarily been of such size that both
its limits of compression and expansion and
its capacity for adjustment as to tension have
been very slight. The extent of compression
and expansion of the spring in the present
device is slight in proportion to the play of
the head, and slight adjustment of the nuts
upon the spring-rod will change the tension
of the spring. If a crank is used for recip-
rocating the toggle-slide instead of the cam,
a stop may be provided to engage the toggle-
head or the yielding slide-head, such as now
used with toggle-slides having a coiled spring
within them, and the link, lever, and spring
will admit of the head sliding inward while
the crank passes over the axial line of the
slide on its forward throw in the same man-
ner as in the heading-machines now in use,
and the adjustment of the tension of the ver-
tical spring will adjust the timing of this in-
ward yield of the slide-head, and conse-
quently of the closure of the clamping-dies.
This feature needs no illustration or further
deseription here, as thestopand coiled spring
within the toggle-slide are described and illus-
trated in Patent No. 547,773, granted to
Charles W. Durchschlag on the 15th day of
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October, 1895, for heading-machine, and the
present yielding support for the slide-head
simply takes the place of the coiled spring in
said patent. By employing the toggle device

.in the slide acting against a spring drawing

upon the short arm of the toggle-lever a com-
paratively weak spring may be employed,
and the extent of compression of such spring
is comparatively small. The force of the
spring, even though reduced by being ap-
plied to the short arm of the lever, will offer a
greatly-increased resistance to the flexion of
the toggle members at the joint between the
same, so that the toggle device will offer com-
paratively great resistance to the first buck-
ling of the members by resistance against the
toggle-slide head. The grip of the clamping-
dies is therefore firm and hard when no undue
resistance is offered to their being closed.
When the clamping-dies meet with resistance
to their closing from some extraneous object
obstructing the movement of the moving die,
the toggle members will be flexed from their

normal straight position and may then readily-

yield to the obstructing object. As it is not
desirable to grip or hold this object in the
dies, no clamping force is necessary or de-
sirable and the toggle device in the slide may
and does yield with increasing ease as the
toggle members are flexed. The rear ends
of the slots in the sides of the toggle-slide
here serve as stops to prevent the links from
being unduly flexed, and thus break the top
of the slide, whether the yielding head is con-
structed to abut against the end of the slide
or not when pushed fully inward.

Other modes of applying the principle of

my invention may be employed for the mode

herein explained. Change may therefore be
made as regards the mechanism thus dis-
closed, provided the principles of construec-
tion set forth, respectively, in the following
claims are employed.

I therefore particularly point out and dis-

tinetly elaim as my invention—

1. In a bolt-heading machine, the combina-
tion with a toggle-slide and a toggle-slide head
having longitudinally-sliding movement at
the end of the slide, of a toggle-link pivoted
to said head, a toggle-lever having one arm
pivoted to said link, and a spring connected
to the other arm of said lever to straighten
the latter and the link and forece the head
outward.

2. In a bolt-heading machine, the combina-
tion with a toggle-slide and a toggle-slide head
having longitudinally-sliding movement at
the end of the slide, of a toggle-link pivoted
to said head, a toggle-lever having one arm
pivoted to said link, a rod pivoted to the
other arm of said lever, and a coiled spring
around said rod and having one end rigidly
supported and the other end bearing against
a nut upon the end of the rod.

3. In abolt-heading machine, the combina-
tion of a toggle-slide, means for reciprocating
the same, a toggle-slide head having longitu-
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dinal play in the end of said slide, a toggle-

link pivoted to the shank of said head, a tog-

gle-lever fulerumed in the slide and having
its long arm pivoted to said link, a rod piv-
oted to the short arm of said lever, a coiled
spring supported against the upper side of
the slide and surrounding said rod, and a cap
and adjusting-nuts upon the rod and bear-
ing against the upper end of the spring.

4. In abolt-heading machine, the combina-
tion of atoggle-slide having rollers in its rear
portion, a cam upon the drive-shaft and bear-
ing against said rollers, a toggle-slide head
having its shank sliding in the forward end
of the slide, a toggle-link having one end piv-
oted in the shank of said head, a toggle-lever
fulerumed in the slide and having the end of
its long arm pivoted to the link, an upright
housing upon the top of theslide and having
a spring-seat at its lower end, a rod passing
up through said housing and pivoted to the
short arm of the lever, a coiled spring in the
housing -and surrounding the rod resting
against theseat, and a cap and adjusting-nuts
upon the rod and bearing against the upper
end of the spring.

5. Ina bolt-heading machine, the combina-
tion with atoggle-slide and a toggle-slide head
having longitudinally -sliding movement at
the end of the slide, of a toggle device piv-
oted to the slide and head, a spring con-
nected to the toggle device and tending to
straighten the same and move the head out-
ward, and a stop arranged in the slide to
limit the inward movement of the slide-head
and to prevent buckling of the toggle device
in an improper direction.

6. In'a bolt-heading machine, the combina-
tion of a toggle-slide, a toggle-slide head hav-
ing longitudinally-sliding movement at the
end of the slide, a stop limiting the inward
movement of such head, two toggle members
pivoted to each other and respectively to the
slide and head, and a spring connected to
straighten said toggle members and move the
head outward. ‘

7. Inabolt-heading machine, the combina-
tion of a toggle-slide, a toggle-slide head hav-
ing longitudinally-sliding movement at the
end of the slide, stops limiting the inward
and outward movements of such head, two
toggle members pivoted to each other and re-
spectively to theslide and head, and a spring
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connected to straighten said toggle members .-

and move the head outward. :

8. Ina bolt-heading machine, the combina-
tion of a toggle-slidehavinglongitudinalslots
in the outer portions of its sides, a toggle-
slide head having longitudinally - sliding
movement in the outer end of the slide and

having a transverse bolt through its shank
and with its ends sliding in the slotg to limit -

the play of the head, two toggle members piv-
oted to each other and respectively to the
slide and head, and a spring eonnected to
straighten said toggle members and move the
head outward. ‘
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9. In abolt-heading machine, the combina-
tion with a toggle-slide and:a toggle-slide head
having longitudinally-sliding ‘movement: at
the end of the slide, of a toggle-link pivoted
to said: head, a toggle-lever having one arm
pivoted ‘to said: link, a spring eonnected to
the other arm of said lever to straighten the
latter: and. the: link: and force the head out-
ward, and a pin transversely secured 'in the
slide against which thetoggle-lever may bear
when in its straightened position. .

10. -In a bolt-heading machine, the combi-
nation with a toggle-slide and a toggle-slide
head havinglongitudinally-sliding movement
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at the end of the slide, of a toggle-link piv-
oted to said: head, a toggle-lever-having its
long arm: pivoted to said: link, a spring at-
tached: to ‘the short lever-arm to draw upon
the same, and a stop against which the lever-
arm may rest when in its straightened posi-
tion.

In testimony that I claim the foregoing to
be my invention I'have hereuntoset my hand
this 31st day of May, 1902.

CHARLES W. RICHARDS.

Witnesses:

WM, SECHER,
HARRY: SUSSER.
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