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UNITED STATES

PAaTENT OFFICE.

JOHN COCHRANE, OF WALL TOWNSHIP, MONMOUTH COUNTY, NEW JERSEY.

IMPROVEMENT IN MACHINERY FOR FORGING SCREWS.

Specification forming part of Letters Patent No. 54,687, dated May 15, 1866.

-To all whom it may concern:

Be it known that I, JOHN COCHRANE, of the
township of Wall; county of Monmouth, and
State of New Jersey, have invented a new and
useful Machine for Forging Serew-Threads
upon Metal Bolts; and I-do hereby declare
that the following is a full and exact descrip-
tion thereof, reference being had to the .an-

‘nexed dmwmos, and to the ﬁgmes and letters

marked thereon, and in which—

Figure 1 is a side elévation of the machine;
Fig. 2, a front elevation, and Figs. 3, 4, 5, &ec.,
details thereof; and the same parts are indi.

-cated in all the figures by the same letters.

The nature of my invention consists in form-
ing screw-threads upon metal bolts while hot
by means of forging, using for that purpose

swages ordies having on their faces, inreverse,

a small portion of a dcrew of the required
shape and pitech. One of said swages or dies
is attached to a stainper or jumper operated
by an eccentric, and- the other to an anvil-

* block:that has an automatic movement to or

from the top. die, as required in the process.
The blank or bolt to be operated upon has a
guide-screw ot the required piteh attached to
it or to the tongs by which it is held, which
guide-serew works in a screwed bearing in the

" same axis with the bolt, which stationary bear-
- ing of the guide- screwis placed at a convenient

dlbtance from the forging-dies to give proper
support to the bolt or tongs.
The anvil-block is made: to rise and fall as

‘required by means of sliding templets, that

are shaped to suit the operation, and when in
the depressed position the heated bolt or blank
is passed through between the dies to the full

- extent to which the screw-is to be formed on
-it. The blank-bolt and guide-screw are then

gradually rotated with a direction of motion
that will eause the guide-screw to draw the

- bolt outward through the'dies, and thereby
- cause the forging operation to progress from
' the neck toward the point of the bolt, so that

by the time the serew is completed it will be
entirely withdrawn from the dies. In this

" manuer serews may be produced or made. of
. uniform pitch and of equal diameter from neck
_to point, or tapering or gimlet-pointed, as re-
".quired, by using sliding templets of the neces-
-.sary shapes for such forms. i

".T'o enable others skilled in the art to make
‘and use my invention, I will now proceed to

describe its construction and mode of opera-
tion.

1 form the housing A A and bed-plate B of
one casting, and secure it to a proper founda-
tion by holding-down bolts in the usual man-
ner.. In the upper part of this housing I mount,
in suitable bearings, the shaft C, having a dmv-
ing-pulley, D, on one of its ends and a bal-
ance-wheel, D on the other, and having, also,
the eccentue F in its middle part, between the
sides of the housing, as shown by dotted lines
in Fig. 2.  This shatt and eccentric should be
driven with a speed of about ten hundred revo-
lutions per minute; but a greater or lesser
speed, within proper limits, may be used. The
machine, however, should be run at a high
speed, so as to impinge the dies with suffi-
cient force upon the blank or bolt by a small
motion of the jumper, which is desirable.. The
throw-of the eccentric F is accordingly made
about one inch, and, the vibration of the jumper
Dbeing. thus limited, a high speed can be adopt-
ed with safety, and thereby give greater pro-
ductive eapacity to the machine.

The jumper or stamper -G is made with a
hollow- ¢ylindrical. head, which is bored out
true to embrace and fit the eccentric F, and is
secured in position by the radius H, whieh is
jointed to it at the foot @, back of the die-bed,
and also to the housing by the journals of the.
rocker b, which have bearings in the arms I,
cast on either side at the back of the housing.
The radius H being thus attached to the foot
of the jumper or stamper G and the housing
A A, the top die is retained in- proper place
for the work it has to peform, notw1thstandmg
the vibration of the upper part of the jumper

by the eccentric T\,

Between the sides of the housing A A and
beneath the jumper or stamper G, I place the
cast-iron anvil-block J, and confine it fo its
place by the guide-plates K K, bolted to the
front of the housing, and embracing between
them and the housing theslides ¢ ¢, cast upon
the sides of the anyil-block J, or by any other
convenient arrangement that will secure a
vertical movement of the anvil in the housing.
This anvil-block should be of sufficient welght
to give effective. resistance, by its inertia, to
the force of the blows impinged upon the blank
bolt or serew by the stamper.G; but, for the
purpose of reducing the friction up(m the edges
of the sliders that carry the anvil, I connect
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with it, by means of a projecting head which
enters, the .socket d, cast in thé anvil, the
counter-balance L, but of less weight than the
anvil, and support it by the center pin, f, pass-
ing through the shank of the counter-balance,
and the projections M, cast on either side of
the housing at theback. Thiscounter-balance
not only relieves the sliders of a large portion
of the weight they would otherwise have to
sustain, but also assists the anvil, through the
upward action ~f the head d, in resisting the
blows impinged upon it by the top die. The
counter-balance L, however, may be dispensed
with, as the machine will work effectively with-
out it, as I have experimentally ascertained.
Nevertheless, it is of advantage in the work-
ing of the machine, forthereasons I havestated.

. In the lower part of the stamper G, and: in
the corresponding upperpart of the anvil J, I
insert, by means of dovetails or in any other
suitable manner, the steel swaging-dies N N,
having-upon-each, in reverse, a few. threads of’
the required form and pitch of serew. In
practiee:1 have found thattwo threads in each
of'the -dies -are sufficient to produce a- well-
" formed screw. - These threads I make straight
at both-edge and bottom, as upon a flat sur-
face, so that they may approach closely. to-
ward’ each other when required, which is es-
sential- to the formation of gimlet-pointed
screws as well as in the making of screws that
have a varying diameter; and they should Le
properly tempered, and so -adjusted in rela-
tion to each-other that they shall operate cor-
rectly together in forging a continuous screw-

thread around and upon the blanks or bolts.

submitted- to- their action. - This adjustment
can be made by setting the dies back or for-
ward, as required, till their exact coaptation
is obtained; when they may be secured in that
position: by tightening a key orwedge at the
side ‘of the-die, as practiced in analogous
cases. But as-this mode of adjustment -is
. somewhat tedious, I have devised a-mechan-
ism for the purpose, which-is shown in Fig, 11.

The rockerd b, which is attached:to and sup-
ported by the arms I, cast on the back of the
housing:-A A, as shown:in Fig. 1, as before
described; has in its middle part and at right
angles with it, a socket, g, through which is
passed- the rear -end. of the radius H, upon
which portion of the radius a'screw is-formed
and-fitted with two nuts, & &, oue at either end
of the'socket g.- ‘

The head -« of the:radius being joirted to
the foot of the jumper G, that carries the top
die; as before described, any degree of adjust-
ment, eitherrearward orforward, can be given
to:the top-die by means.of the nuts & %, to suit
the position-of the bottom die..: ‘

* The anvil-bloek J is elevated and depressed
within the housing;s6 as to increase-or dimin-
ish‘the-distance betweéen the-top and bottom
dies, ag'required, by. means of thesliding -tem-
plets or sliders P P. - (Shown in red lines in
Fig: 1 and in vertical cross-section in Fig. 2.)
The lower edges of these sliders are made

straight and rest npon the bearers Q Q, cast on
or attached to the innper side of the housing A
A, as shown in Fig. 2, and their upper edges
take under and support the trunnion-like pro-
jections m m of the anvil-hangers n n. These
anvil-hangers should be of wrought-iron, and
have the bearing-surface of the parts m m
faced with steel, and should be securely at-
tached to the-anvil, so as to sustain its weight
and the force of the blows impinged upon it
in the screw-forging process.

The upper edges of the sliders PP should be
case-hardened or chilled if of cast-iron, or faced
with steel if made of wrought-iron, and should
be of such form or shape as will cause the an-
vil to fall sufficiently to permit the passage of
the blank bolt between the dies while the ma-
chine is in motion without being struck by
them ; but their shape must also be such that
upon the sliders being -drawn outward a-little
distance they will elevate the anvil, and with
it the blank bol$ till the dies both aboveand
below strike into it sufficiently.to form:the
screw.

The shape of the bearing-edges of the slid-
ing templets or sliders is-important, and is
thus determined : The breadth of the: slider
near the front end, immediately below-the bear-
ing of the-anvil-hanger, shonld- be such that
the die of the-anvil shall be sufficiently low to
allow the shank of the blank or bolt to repose
on it clear of the action-of -the top die while
in motion. - It should then slope upward and
rearward from that point till- the threads of
the-dies shall strike into theblank to their fall
depth; then continue parallel from that point
to the back end, as shewn in TFig. 7, if the
screw-is to be of the same size from mneck to
point.. If,however,the screwis to have a.gim-
let-point, then the back end of the slider -must
also be inclined upward and rearward, as
shown in Fig. 8; so as to bring the dies grad-
ually together till they alinost-tonch each other
at the point of the bolt; but if the screw isto
be of tapering form from the shank to the
point, the slider must be‘inade of tapering
form also, as shown in Fig. 6; and, in like
manner, if swelled or concave taper-screws
are to be forged, the inclined bearing-edges
‘of the sliders must be rounded or hollowed to
suit such forms of screw.

- 1f screws of uniform diameter-only are re- -

quired the anvil may be elevated or depressed
in‘such- case by means of a revolving:or par-
tially-revolving. cam of proper shape, instead
of by the sliding.-templets above: described,

which cam may be operated by -a hand-lever -

or a treadle, or by any convenient mode, so as
to:drop:the-anvil at the right moment for the
admission of the blank bolt to the machine,
and-to elevate it and retain it insuchposition
as will cause the dies to‘strike into-and forge
the serew-upon the bolt.:

Forthe parposeof properly holdingthe blank
boltin the machine and while passing through
between the dies, I use the tongs or ‘holder R,
Fig.1,upon oneleg of which,it being extended

Wl
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- P P are combined with the gnide-screw S;and
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outward as a eentral shanlk, I'place the guide-
serew S, by passing the shank of the tongsor.

holder: through it, and secureit thereto hy.the |

nut p: on-the outer end of the shank; the other.
leg-of the tongs being secured to the shank-:
leg by the link or binder.g on compressing:
them toward each other; as practiced by blagk-:
smiths; s0.as to hold the blank bolt » tightly'
between the jaws. \ ;

The guide-serew -S.-works in-a half-nut or
screwed bearing, ¢, in the stationary pedestal

T, Figs 1 and 3, which shonld be so placed

relatively with the forging-dies N N-that there
will besufficientlength of guide-screw hetween .
the tongs and the screwed: hearingin the ped-:
estal to.complete the required length of screw.
upon the bolt. ‘ : :

On the outer end of the guide - screw S a.
bearing or journal, v, is formed, having a.col--
lar on - each side of ‘it. Into this bearing or:
Jjournal is fitted the yoke V, Figs. 4 and 5, and|
shown in eross-section hy red lines in Fig. 1.
To this yoke is attached the sliding rods 1 w, |
conneeting with the sliding templefs P P, as.
shown in Figs. 5and 6 and by red lines in
Fig. 1. These sliding rods pass throngh holes:
or steady-bearings x @, in the upper part of
the pedestal T, as.shown in Fig.3. By this
arrgngement of -the parts the sliding templets

are drawn outward by-its outward movement,
and with the same degree of motion, thus cans-
ing ghe sliding templets and -the bolt upon
which the screw is.being forged to. mgve.out-|
ward together as the operation progresses..
On completing the screw the sliding templets:
.are run back:so as to drop the anvil . for the:
reception of another. blank bolt. This I ac-:
complish by pushing homethe yoke V- by hand,
which mode. of returning the sliding templets
I find guswers the purpese efficiently.

To the guide:screw S is attached the smooth-
rimmed wheel Y, for the purpose of rotating:
it and the tongs and bolt by hand ; but, if pre-
ferred, this may be done automatieally by
substituting a cog-wheel for the smooth hand-
wheel, and eansing a long pinion, receiving:

motion, from the:eccentric.shaft, to work into!|.

it, .80 as to keep.in gear during the whole trav-
erse of the screw, which will carry the wheel'
from the inner to; theonter end of such pinion.
A simple mechanism for such. autpmatic:
fp,pvement,is shown in Figs. 1 and 2 by bloe.
1nes, : '.
Upon the eccentrie-shaft C is a small.pul-
ley, a', operating by means of the belt ¢,
a larger pulley, ¥/, snpported by: the pedestal
T. Upon the spindleof the pulley b* is a small
bevel-pinion, &, gearing into.the bevel-wheel
J’; ab:the inside -of the pedestal T, its spindle.
passing through the pedestal, wheve it has a
bearing to the outer bearing on the bragket.g,
and carrying:thelong pinion b/, beforereferred
to, ag gearing into thelarge wheel Y of the
guide-serew S, This train of gearing should
be so proportioned as to giveacircumferential
motion to the bolt of about one-sixteenth of an

‘ineh, more or less, for each blowimpinged upon
it by the forgingidies. '
‘When long bolts are to:be-serewed by this
-machine the tongs may be dispensed with, and
the gnide-screw .and its rotating' wheel be
plaged npon:the bolt itself and secured there-
t0.80 98.to cargy it properly, when the opera-
tion will.be the same as already deseribed.
For the purpese of seenring a central pesi-
‘tion of the:bolt or blank in the forging-dies T.
attach the eross-bar Z to the sliders P P, hay-
1ing a bearing or clevis, y, in it for the reeep-
tien :of the shank . or neck of the bolt. This
bearing or clevis y accordingly travelswith the
‘bolt, giving itilateral suppertbetween the dies
from the mementiit enters the machine till'it
eomes outfinished. ‘
The tongs-R, with its. guide:serew:S and.ro-
‘tating:.wheel Y, are detachable from the ma-
chine as one piege,so as toreceiveor disengage
‘the bolts while eut of the machine. I aecord-
ingly construet:its hearings-se as to permit its
free introdngtion to oriremoval from ‘the ma-
chine without interrapting its speed. The
bearing:or elevis y, the serew-hearing 1, and
the bearing-in the yokeV are therefare made
-open at:.top, so that the toapgs, witha blankor
:holt.and .the guide:seresy and wheel,.can be
placed in or taken from-the maching shile it
is.rupning af full speed.. The weight. of :this
detachable part or apparatns -is safficient,
if .properly propertioned, to keep it to its
hearings, especially if operated by land,
which canses a downward .pressute upon
‘the guide - gerew; but when operated anto-
matically - the wheel Y should be eof extra
weight, so.as te:keep it in gear with:thelong
pinion; erq top nut or-hearing,s, as:shewnin
Fig. 12, may.be used topress-upon: the. guide-

-serew by means of the hand:lever Af, shich is
| jointed to the pedestal M.at a, and gan be

raised up and set back out of the:way when re-
quired, as shown by the drawings.of this part
dnsblueilines, At the back end:of thig lever
there is a.prejection, b, to act as a. stop, by
which the:leveriis:held. up .and in a.conven-
ient. position for the-hand.of:the operator.

A ‘bolt or blank, being dnly heated, ‘is
grasped by the tongs R and firmly seenred
thereinby thelink.orbinderq, Itisthenplaced
in the machine by passing it throngh the:neek-
bearing-or:clevisy; into.the spaee. betsweenthe
forging-dies N N, the gunide.serew S.dropping
into the:serewed bearing ¢ in the pedestal T,
and the journal.of the guide-screw. 8 into the
Jbearing made for its reception in the:yoke V
of the sliding rods w w, thejumper or:stamper
G: being in-theneantime:at:full speed. The
wheel Y of the. guide-serew is. then rotated
-with.a direction of motion that will.cause the
:Serew to.moveoutward tosthe.front; and; there-
Ly rotate.and bring:the{bolt. outward: with it

-while passing: throngh/and receiving the aetion

of the forging:dies,and fromn which it emerges

a:completely-forpied sgrew.

Iu this maghine. the motions of both the an-
viband stap:per are positive or of certain and



definite extent.
by an eceentric and the anvil by the action of
the sliding templets or cam, it follows that
the distance between the dies is also positive
and definite, as controlled by the sliding tem-
plets, and that to reduce this distance so as

to compensate for wear or for other purposes,

it will be necessary to set the dies out to the
required extent by liners,as usunally practiced
by machinists in deJustmg the height of dies
‘in the die-beds; but to accomplish this object
with greater faclhty I have devised the mech-
anism shown inTFig.9,andin which the hangers

nn are extended down below the bottom of the

anvilin grooves made in it for that purpose, as
shown in Fig. 10, where they are connected
by the cross-piece c“ through which is tapped
. the screw 4”, bearmg upward against the an-
vil, and upou which it rests. By elevatingor
depressing the anvil in the hangers by means
. of this screw any degree of adjustment can be
given to the space between the dies without
disturbing their position in the die-beds.

The bolts upon which secrews are to be formed
by this process being heated, as in the ordi-
nary operations of forging, they will impart
an injurious heat to the dies it it is not coun-
teracted. It will therefore be necessary to
cool the dies from time to time during the op-
eratioh, or immediately upon the withdrawal
of the bolt from the dies, which may be ac-
complished by directing small jets of water
against them at such intervals, either by hand
or by an attachment to the machine itself, so
that on the finished bolt being withdrawn jets
of water shall be directed against the dies,
which may be done by connecting, for example,
-ong of the sliding templets or rods with the
faucet of the water -pipe, or it may be done by
the attendant stepping on a treadle connect-
ing with such faucet or by any other suitable
-arrangement or means.

In forming the threads of screws upon bolts
by forging, as herein desecribed, the material
from between the threads is worked into the
bolt, thus economizing that portion of the ma-
terial which is unavoidably wasted when the
thread is produced in the usual manuner by
chasing or cutting dies. Forged screws are
also much stronger than chased screws of equal
-size, because the interior iron of the bolt, which
in round-rolled iron, is of inferior strength, is
consolidated by the process, whilean nunbroken
relation is preserved between the thread and
the body of the screw, the fiber of the iron be-
ing continued through all the undulations of
the screwed surface.

This forging-machine is principally intended
to manufacture screws for entering and hold-
ing in timber and requiring a coarse pitch with
a deep thread, usually of serrated form, such
as the serews for attaching the armor-plates of
war-vessels to the timber and the screw-spikes
for fastening railroad-rails to the cross-fies, in
either of which cases the forged screws would
be of about double the strength -of chased
.screws made from the same description of iron,

The stamper being operated
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Its application, however, is not limited to such
kind of screws, as it will manufacture screws

‘of common forn, to be nsed with metallic nuts,

with sufficient aceuracy for some purposes;

‘but such forged serews can be’ passed with

rapidity, when cold, through finishing-dies, it
being only necessary to take off a very small
cut to give them a fine bearing-surface, and
thereby produce a screw in which the best
finish and the greatest strength would be com-
bined.

In this specification I have described the

-construction and operation of a practical ma-

chine which I have built and used ; neverthe-
less I do not confine or limit myself to the ex-
act details and arrangements herein shown,
but claim the right, under this patent, to vary
the same as convenience or the purpose to

‘which it ‘may be applied will require, while

the principle of my invention, as herein de-
seribed, remains unchanged.

Having thus described the nature, construc-
tion, and mode of operating my improved
screw-forging machine, what I claim therein
ag my own invention, and' desire to secure by
Letters Patent, is—

1. The method of forming serew-threads up-
on metal bolts by means of forging-dies of
proper shape, in combination with a guide-
serew and rotating wheel, all constracted and
arranged substantially as described.

2. The combination of the tongs and guide-
screw with the forging-dies and templets, con-
structed and operating substantially as de-
seribed.

3. The combination of the clevis with the

‘sliding rods or templets, so as to sustain and

move with the bolt or blank while it is under
the action of the serew-forging dies, constructed
and operating substantially as deseribed.

4. Controlling the space between the dies,
operating as described, as the operation pro-
gresses, by means of sliding templets or their
equivalent, so as to forge screws of uniform

diameter or taper, or gimlet-pointed, substan-

tially as described.

5. The combination of the sliding templets
with the guide-serew by means of the slide-
rods and yoke, so as to be operated by it with
an equal and simultaneous retractive move-
ment, constructed and arranged substantially
as descrlbed

6. The combination, w1th screw-forging ma-
chinery, of tlie open bearmg or-clevis in front
of the dles and the open screwed-bearing in
the pedestal for the guide-screw, so that a
blank or bolt and the detachable apparatus
by which it is held and rotated can be safely
and expeditiously placed in or removed from
the machine while in motion and without in-
terruption to the speed, substantlally as de-

_seribed.

7. The straight-threaded forging-dies, in com-
bination with the jumper ¢ and anvil-block J,
constructed and operating in the manner and
for the purpose substantially as described.

8. The combination, in a s¢rew-forging ma-

N
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chine, of aserew-forging die that has a positive
and definite reciprocating movement, and a
screw-forging die that has a positive move-
ment to or from the other, as required in the
production of screws of varying diameter,
when such movement of the latter die is caused
and controlled by means of sliding templets
or their equivalent, substantially as described.

9. The method of forming or making screws

upon metal bolts by operating upon and com-
pleting them from the neck or shank toward
the point by the means and in the imanner
substantially as described.

JOHN COCHRANE.

Witnesses:
A. Dz Lacy,
ANDREW I. ToDD.



