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( ‘QFO model.)

To all whom +t may concern: |
Be it known that I, WILLIAM K. WARD, of

Port Chester,county of Westchester,and State
of New Yoxk have invented a new .{md useful
Improv ement in :Machines for Forming Bolt-
Blanks from Cold Rods of Met tal ; and I do
hereby declare that the fullowing 9speuhmt10n
taken in connection with the accompanying

drawings, forming a part of the same,1s a full,.

clear, and exact description thereof.

My invention relates to machines already
knownintheartforformingheaded bolt-blanks
from cold rods of metal; :'-,lnd 1t consists in a
certain combination of instrnmentalities where-
by a head of larger diameter can be made upon
a rod than has heretofore been practicable by
any bolt-machine involving a cold - pressure
process known to the art. As an incident of
the mechanical means employed by me 1n the
formation of the head, I am enabled also to
obtain with facility a very long squared sec
tion under the head, if desired.

My invention is carried out by a machine

‘nhlch is adapted by suitable and well-known

‘mechanism to feedarod intermittingly a stated

distance corresponding with the required
length of blank; and while the said rod is held
ﬁrmly between grlpmg-']aws, with a portion of
its end extending beyond such jaws, sufficient
in mass to form the head, a ram carrying adie-

block provided with a matrix 1s made to upset

such portion of the rod into a shape which is
the rudiment of a head. A second maftrix,
corresponding in form with the final shape
which isto be given to thehead,1snext brought
into action to convert the rudimentary head
by a second upsetting operation mto the com-
pleted form desired.

Broadly considered, it 1s not new to employ
a reciprocating ram or plunger in connection
with a die-block having several matrix-dies co-

operating to progressively form the head of a

bolt or rivet; but machines as heretofore thus
organized have heen adapted to operate on
heated rods, or as iu rivets upon cold rods of
specially soft metal, while my present machine
has been specially -organized with reference to
working on cold rods by what is termed **cold-
pressing.” Asinstancesof priororganizations
I will cite the well-known Weatherhead ma-

chine, which embodied a horizontal reciprocat-

| iIng ram or planger,a die-block mounted upon

said plungerand moved thereby,aud also verti-
cally-reciprocated between the horizontal re-
ciprocations of the ram, so as to suecessively
present two portions of said die-block for the
performance of separate portions of the head-
forming.operation. Iu that maechine, however,
the die-block hatl one matrix for partnllv up-
setting the heated metal, and thereby partially
forming the head, and .:11::,0 a plain face, where-
by said upset metal was wholly f()r'ced into a
head-finishing matrix formed in stationary
griping-jaws, sm{lJ.-ms in some form being of
course requisite in all bolt-heading machines.
I deem 1t impracticable, however, to form a
perfect head of any considerable size by cold-
pressing by the use of a plain-faced die and a
head-forming matrix in the griping-jaws, par-
tially. because of the fact that the latter being
sectional, inevitably results in more or lebs of
an ol}JeLtlonable webor webs on the bolt-heads,
I employ a die-block which contains not only

the preliminary matrix, but also a matrix for
y 75

finishing the top and sides of the head, which
however, co-operates with the plain front face
of the griping-jaws in squaring up the rear

portion of the head. -

Another variety of prior bolt-heading ma-
chines embodied a horizontal reciprocating
ram or plungercarrying a die-bloek, vertically

with matrices, substantially as now employed
by me; but said machines also had griping-

Jjaws, Whmh having received a length of rod

sufficient for a bolt and had the same severed
from the rod, were moved laterally, and there-
by placed in coincidence with the die-block

“carried by theram. Such machines were neces-

sarily comparatively slow in operation, and in
my judgment were upsuited for cold-pressing,
because of the liability of variationin the reg-
istering with the matrices in the die-block of
the end of the rod carried by said laterally-
sliding jaws, due to such play or lost motion

as would be incident to the use of the numer-

ous jointed parts of the mechanism for effect-
ing the changes of position on the p&rtof the
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reciprocated asbeforedeseribed, and provided
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griping-jaws. In my machine the oriping-jaws

are stationary, except in griping and releas-
ng, and theram, with its heading-die, is moved

for heading an _unsevere_d portion of the rod
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directly toward and from satd stationary grip-
ing-jaws, and therefore my machine may be
very rapidly operated, and the matrices of the
die-block are registered with relation to the
center of the griping-jaws with a minimum of
liability to variation.

In riveting-machines two or more punches
Lhave heretofore been employed on a vertically-

sliding punch-bloek connected with the head of
10 &

horizontal ram or plunger, and said punches
were alternately inserted into a stationary
matrix corresponding to griping-jaws, as be-
fore described, for progressively forming the
head of éach 1ivet within said matrix

With this general explanation of the prior
state of the art, it is to Le understood that my
mwachine is novel, in thatit embodies a ram or
plunger carrying a die-plate containing mat-
rices for progressively formingand ﬁnmhmg Q
bolt-head, and a pair of st&tlounz y griping-
jaws affording a front face which co-operates
with one of the mairices 1n finishing the bolt-
head. As preferably organized Ly me, the

die-block is rigidly secured to the head of the

ram, and the ram is so constructed and oper-
ated as to move toward and from the griping-
jaws in different horizontal planes. 1t would,
however, be within one portion of my inven-
tion if the die-block were vertically recipro-
cated and carried by aram confined to arecip-
rocating movement in one plane, if said die-
block had matrices for progressively forming
and also finishing the bolt-head and the grip-
ing-jaws used therewith were stationary.

I do not wholly ignore the partial utilization
of the griping-jaws as matrices for use in the
forming of bolt-blanks, because, as before here-
in indicated, such are always employed by me
when a square shank is desired beneath the
head. Nor would a pair of griping-jaws mat-
riced to co-operate with my matriced die-block

in finishing the head of a bolt be outside of

certain portions of my invention, provided the
mmain portion of the head-finishing operation
was performed by the finishing-matrix of the
die-block and the griping-jaws used In con-
nection therewith were stationary. I deem it
of great importance in cold-pressing bolt-heads
that the compression be performed within a
matrix whieh is moved toward the firmly-
orasped rod of metal, as distinguished from
performing that work within a stationary ma-
trix, into which the metal 1s forced by press-
ure applied to the end of the rod, because in
the former case the metal is first made to con-
form to the contour of the matrix at its deep-
est portion, and in the latter case
sponding conformation occurs during the ter-
mination of the compression and at a point
which 1s as remote from the outer end or por-
tion of the metal in contact with the compress-

ing device asis the depth of the stationary ma-

trix. In other words, the finishing-matrix as
used by me 1is filled with metal progressively
from the bottom outward, whereas the station-
ary matrix 1s ﬁlled from the t0p inward, and

1n the position 1t assumes when giving the final

said corre-

d, which gages the Ienﬂth of the Dbolt-blank.

hence it is difficult in cold-pressing to give
large-s’zed bolt-heads a perfect or syminetri-
cal form or shape adjacent to the bolt-shanks

if stationary finishing-matrices are.employed, 7o

although, as before herein indicated, good re-

snlts may be obtained with the stationary fin-
ishing-matrix and a plain-surfaced plunger 1n
WOILI[] o properly-heated metal.

After a full descrlptmn of a machine em-
bodying my invention, the several novel fea-
tures wil! be specitied in the claims hereunto
annexed. -

In the drawings, Figure 1 represents in par-
tial longituadinal section a machine adapted to
carry out my invention. Iig. 2 shows a por-
tion of the same with the headuw-ram in a
plane to perform the first upsettmﬂr operatioll.
Fig. 3 represents the same parts with the ram
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form to the head. Figs.4 and b represent the
head-forming dics in elevation and vertical
section. Ifigs. 6 and 7 show respectively the
cams for moving the ram horizontally and ver-
tically. TFig. 8 shows a portion of a rod with
its end formed into a radimentary head. Ifig.
O represents a portion of a rod with a completed
bolt-head thereon, and Fig. 10 shows a por-
tion of a rod having a comp!eted head and a
long square section thereunder.

Referring to the drawings, A is the frame of
the machine, which is to be made of sufticient
strength to meet the requirements of the work
to be performed

a « are a pair of f{.,edmﬂ' rollers, adapted to roo
be moved intermittingly by any suitable mech-
anism. A rod of metal of suitable dimensions
for the proposed size of bolt-blank is to be sup-
posed as passing between the faces of the feed- |
ing-rollers, through the guide-tube b, and into 103
and through a pair of griping-jaws, ¢ ¢, one of
which is shown in Iigs. 1, 2,and 3. The axis
of this pair of griping jaws is coincident with
the axis of the guide-tube, and any suitable
mechanical means for opening the jaws to per- 110
mit the rod to enter, and then closing then to
firmly gripe the rod, may be employed. None
sach are shown in the drawings, for the reason
that such ‘mecbanism 1is well known in this
class of machines.

Power is apphed to the machine by a pullﬁ) ,
A’, a pinion, ¢/, cn the pulley-shaft, and a gear,
Aﬂ, on the cam-shaft. The feed—rolls are actu-
ated by the usual mechanism., Assuming the
machine to be regularly in action and to have
formed a head upon the end of the rod,iti1sto
be sapposed that the feeding mechanism has
moved forward the headed rod until the face
of the head abuts against an adjustable stop,

QO

115

125
The first operation of the machine is to cut oft

the blank from the rod, and 1n so doing leave
a portion of the rod projecting beyond the front
faces of the griping-jaws, sufficient in mass to
form a head for the next blank.

B is a movable shear-cutter, pivoted at ',
which is made to vibrate at stated times by
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means-of the cam C/ on the shafy C, the con-
nection between such cam and the shear being
thie bell crank lever D, whose fulerum is at d’
the connecting-rod d?, and the toggle-lever D"
The fellow member of the shear;eutter is the
V-shaped score e in the die-plate E. This plate
18 also furnished with two matrices or eavities,
¢’ ¢, the form of which 1s shown in front view
at Ifig. 4 and in sectional view at Fig, 5

The matrix or cavity ¢ may be . termed the
‘“preliminary matrix-die” for upsetting the
metal and partially forming the bolt-head, and
the niatrix or cavity ¢ i:-_, the finishing mat
rix-cie, which should correspond in size and
shape to the bolt-head desired. In working
heavy rods it s sometimes desirable that more
than two matrices be employed.

The plate 12 is seenred to the front end of &
ram, I, which can properly be made with a
wooden stock and an iron head-piece. This
rain is mounted on the frame in a manner well
known in the art, being pivoted thereto by
links f 17, located reepeetweh ncar its front
and rear ends. A spring, (v, connected to the
ram-head by a rod, g, tends to kkeep said head
In its elevated position, and a spring, G’, con-
nected to the rear end of the ram, tends to keep
the same 1n its rearward pOSItIOD as shown in
IFig. 1. Simultaneously, or nearly so, with the
ascent of the shear-cutter B the head of the
ram 1s made to descend by the rising face /
of a cam, H, which acts upon a friction - roll
mounted on & lever, J. This lever is pivoted
at d’, and 1s connected by apitman, 4, to a bell-
crank lever, KX, which lever is linked to a tog-
gle, L, One member of this toggle bears in a
yoke, A’ forming a part of the frame of the
machine,and theother member bears inablocek
which 1s secured to and slides upon the ram-
head. The descent of the ram-head by the ac-

Jdion of the face.” of the cam H, co-operating

with the shear-cutter B, cuts off the bolt-blank
from the rod, and brings the cavity ¢ into
alignment with said rod, as shown in Fig. 2.
The bolt-blank having been severed from the
rod, the shear-cutter I3 retires, so that the ram
may advance and form the rudimentary head
upon the end of the rod, as shown in Fig. 8.
The advancement of the ram for this purpose
is produced by the tooth m of a cam, M, which
engages a friction-roller upon one member N,
of' a toggle, N N’. The member N of this t0ﬂ‘
gle bears in a block, O, secured to the frame,
and the member N’ bears upon a bloeck which
engages the rear of theram-head. Theaction
of the cam-tocth m partially straightens the
toggle N N’ and advances the ram to perform
1ts first upsetting operation, the alignment of
the cavity ¢’ with the rod being maintained
by the face 1/ of the cam H during such ad-
vancement. The rudimentary he1d having
been formed, the ram retires by the action of
the spring Gr" (the depression m’ in the cam
M aliowing of such movement ,) and the ram-
head 18 again depressed to bring the cavity ¢
into alignment with the partially-headed rod.

-

|

This second depression of -the ram-head is ef-

fected by the rising face 2? of the ¢am I, which
operates the toggle L. The ram-head having
been brought into its. lowest plane with the
cavity ¢* in alignment with the rod, it is next
moved forward to upset the end of the rod a
second time and pro:duce a completed head.

This movement of the ran is effected by the

tootli m?® on the cam M, which straightens the
toggle N N/ and moves the ram into the posi-
tion shown in Ifig. 3, the face I® of the camm H
preserving the alignment during sunch move-
ment. Therod having been completely headed,
as shown 1u Ifig. 9, the ram next retires by the
action of the spring G/, and-is moved upward
to its original position by the spring G, the

“contour of the cams H aud M allowing of such
movements.

The rod is now fed forward and
the operations above described are repeated.

The amount of the borizontal movements of

the ram is governed by an adjustable rod, P,
which 1s attached to the toggle member N, and
has itsupperends threaded and provided with
nuts, the lower of which bears npon ayoke, P’
pivoted on the frame of the machine, and by
varying the thicknessof the packing p between
the rear of the block O and the frame, the
forward throw of the ram may also be Vnried,
because said block O constitutes the abutment
or base for the toggle N, and by adjusting said
base forward or rearward the front end of the

ram will be moved more or less forward with
relation to the surface of the frame, between

which and block O the packing is 111terpmed
A proper arrangement of these means of ad-
justment produces a greater or less engage-
ment of the cam-teeth m m? with the friction-
roll upon the toggle-lever N,and consequently
a greater or less horizontal movement of the
ram. An adjustment of the rod P and pack-
ing p and of the blade upon the shear B also
regulates the amount of stock which 1s to en-
ter into the head of the blank, for the distance
of the face of the plate Ii from the face of the
jaws ¢ ¢ will be regulated by the rod P and
packing p, and the distance of the blade of the
shear B from the face of said jaws can be reg-
ulated by packing placed behind it,so that the
blank will be severed from the rod at a greater
or less distance from the face of the jaws, and
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more or less of the end of the rod will project

to be formed into the head.

If 1t is desired that the bolt- blank shall have
a squared portion immediately beneath the
head, as shown in Fig. 10, the griping-jaws ¢ ¢
are shaped so as to admit of such squared por-

-tion being formed by the upsetting operations,

which will drive the metal into the angular
cavities provided in the jaws for such purpose.

In machines for making bolts from round rods
by the action of a single head-torming die it is
very difficult to form a squared portion under
the head of any considerable length, By em-
ploying, however, two dies, one of which has
the effect to thicken the end of the rod, asillns-
trated at I'ig. 8, the metal is so disposed that
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the second head-forming die is able to drive 1t
into the angular cavities in the griping-jaws
and produce a squared portion of mu(,h oreater
length.

I have exhibited 1 the drawings and have
above described a practical mac hme for ac-
complishing the heading of rods to form bolt-
blanks. It is obvious, however, that various
other mechanical devices and combinations
may be emyployed to effect the movement of
the ram or header, so that 1t will occupy sue:
cessively as many different planes relatively
to the griping-jaws as there are matrices 1n
the die-bloek, thereby bringing each ot said
matrices successively into accurate alignment
with the center of said jaws. By this arrange
ment the ram would always occeupy the same
horizontal plane. | |

What I claim as my invention, and des ue to
Secme by Letters Patent 18—
| The combination, bul}stdntidll Y befure

%et for th, of the rod onule the Ht.:ltlt}ll.-ll"y orip- |

1Ng-JaWs, which gripe the end of a rod and hold

tlle same duiing the heading operation, a die- |

" set forth, of the s

Cadvancing the
movable sheﬂrs for cutting off the hmdul bolt-

block containing two or more matrices for pro-
oressively f{)l‘ll]lnﬂ' and finishing a bolt-head,
and the meehaumm substfmtmlly as descrlbed
for .changing the plaues of elevation of s.:wl
matrices to enable them to act suceessiv ely 1n
upsetting, shaping, and fintshing the end of a
metal rml to form a bolt-head prior to cuttmg
the headed portion from the rod.

2. The combination, %antantmlh as before
stationary griping jaws, the
ram or header provided with a series of head
forming dies, the mechanism, substantially as
de%nl)@d for' changing the header to different
planes uf eltmltlml for bringing such head-
forming dies suceessively into alignment with
the griping-jaws, suitable feeding devices for
header-rod 1ntermlttmwh and

blank, the whole com bmed by suitable connect-

ing mechanisms. |
W. E. WARD.
Witnesses:

EDSON SALISBURY JONES,

W. H. THURSTON.
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