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(No model,)

To all whom it inay conecer:

Be it known that SAMUEL P. WORMWOOD,
deceased, late of Newton, in the county of
Mlddlese*{ Com monwealth of Massachusetts,
invented. an Improvement in Toe-Calk Ma-
chines, of which the following description, in

connection with the accompanying drawings,
is a full, clear, and exact specification, such-

as will enable thoae skilled in the art to which
itrelates to make,construct, and use the same.

The invention relates to an Improvement
1n toe-calk wmachines; and it consists in the

‘combinations her em.-_-l,_ftel described and more

particularly pointed out in the claims.

This invention has for its object the pro-
duction of an antomatic machine into which
is fed a bar or blank of steel, hereinafter
called *‘stock,” which by the operajtions of
the various parts of the machine is trans-

formed into toe-calks, each being provided

with an integral spur.

machine, the feeding mechanism moves it a
short distance for wmd a bringing-down ham-
mer offsets the end of the stoek a clamp en-
oages it and holds it in a fixed position in
Lhe anvil, and the end hammer alternately
with a pa,lr of side hammers delivers blows to
the brought-down metal, transforming it into
a spur, the clamp loosens the stock is fed

forward and is then cut off by one of the side
hammers, and the cycle of operations con-
tinues as long as stock is presented to the ma-

chine.
It will be undelstood that the machme 1S

espeelally adapted to operate upon stock

which is continuously fed to it hot, so thata
stopping of the machine for the purpose of

reheating the bar or presenting another bar

13 not necessary, although feasible.

In the accompanyingdrawings, illustrating

the preferred form of the invention, in which

similar reference-letters refer to similar parts

throughout, Figure 1is a plan of the machine.
[fig, 9 1S a f1011L elevation of the machine,
parts beingshown in cross-section on line z x
of Iig. 1. Iig. 3isarearelevation. Fig. 4is

2 sectional elevation of part of the machine |

| taken on line y v of Fig. 1.

| metric view of the end hammer.
. an 1sometric view of the right-side hammer.

Fig. 4* isadetail
hereinafterto be desceribed. Fig. 5 is an iso-
Fig. 6 is

Fig. 7 isa front elevation, and Ifig. 8 is a side
elevation, of the feed-ratchet and pawl mech-
anism for operating the feed-rollers. Figs.
9, 9°, 9¢, 94 9e. 9f 93 and 9" represent suc-
eesswe p0=:1t1011s a,ssumed by the_toe-calk-
forming parts of the machine in passing

thr oun'h one cycle of movements to form a toe-

calk. Fig.10illustratesthe successivestages
through whmh the end of the stock passes as

1t 1s transformed by the machine mto a toe-

calk.
The frame or bed A of the machine issuit-
ably mounted upon legs and supports the op-

,eratwe parts of the ma,chme

b is the main shaft of the machine, which
is supported in suitable bearings b, pm;;ected

| from the front side of the bed A_., and an aux-
Briefly stated, the operation of the machine

is as follows: The stock is presented to the

iliary bearing 0', carried by an auxiliary

frame C. The main shaft B isdriven inany

suitable manner from a source of power, and
in the machine of the drawings by means of
a gear-wheel D, loosely mounted upon the

shaft and ada,pted to be clutched thereto by

means of clutch I of any suitable form, by
preference, however, a ‘‘one-revolution”
elutch operated by a treadle K through a
rod G. When the lever I¥ is depressed and
allowed immediately to return again to its
original position, the gear-wheel D will be
clutched to ‘the shaft B until the said shaft
shall have made one complete revolution, at
the end of which time it will be- automatlc-
ally anclutched in the well-known manner.
If, however, the lever I be depressed and
caught under the projection E', thereby hold-
ing 1t permanently down, the gear-wheel D
w111 be permanently clutehed to the shaft B
until the lever I is again released.

In the machine of the drawings the gear D
is driven from the pinion D’, keved to the
auxiliary shaft H, supported in suitable bear-
ings in the auxiliary frame and a leg of the
machme and in tmn driven by a belt on the

. pulley D2,

Upon the ﬁgl*lt-hand side of the machineis
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4 shaft I, supported in bearings 1, projected

from the side of the bed A, and upon the left-
hand side of the machine is a similar shaft J,
supported in bearings 7, likewise projected
from the side of the bed. These two shafts
I and J are driven from the main shaft I3 by
means of miter-gears, the former by gears &
[ and the latter b_} oears k' I,

Upon the center of the shaft B is mounted
the rotary hammer-head B', and similarly
mounted upon the shaft I is the rotary ham-
mer-head 1’ and on the shaft J the rotary
These heads are all sub-
stantially alike except as to details herein-
after to be pointed out. They are loosely
mounted upon their respective shafts and
connected to them by means of dogs. Re-
ferring to Fig. 2, the dog 12 is seen to be com-
posed of two parts bolted together around the
shaft. Projected from the side of the ham-
mer-head I'isa lug I3, whichisembraced by a
recess in the dog I° so that when motion is
imparted to the shaft I it drives the dog I3,

which in turn engages the lug I° on the side

of the hammer-head I' to drive it. These
hammer-heads are provided with a number
of strikers, which immediately engage the
hammer-slides to force the hammers into en-
gagement with the stock. The number, dis-
osition, and work performed by the several
strikers of the different hammer-heads will
be described in connection with the deserip-
tion of the hammers themselves and theu
mode of operation. |

Before proceeding to a description of the
elements of the machine which act upon the
heated stock to transform it into toe-calks it
is more convenient to describe the mechan-
ism for feeding said stock. Any suitable
mechanism may be employed for this purpose
which will engage the stock and give it a short
feed and aftel‘ an interval of t,-ime, during
which the hammers shape the toe-calk spur,
agailn feed it forward for the remainder of
the length of the toe-calk to the position in
whichitisto becut off; butthemeans whichis
preferred for this purpose is that illustrated
in the drawings, in which two vertical feed-
ing-rollers M N engage the heated stock and
feed 1t forward at the proper times and to the
desired extent. Theroller M issupported in
fixed bearings M M<, and firmlysecured there-
to is a pinion M° by means of which motion
1s transmitted to the roller. The other rolier
N 1s mounted in yielding bearings N’ N2
which consist of boxesslidingly supported in
housings and normally pressed in the direc-
tion of the stationary roller M by means of
springs N* The roller N is provided with
a pinion N3 firmly secured thereto, which
meshes with the pinion M? on the fixed roller
and derives motion therefrom. The stockis
adapted to be received in a groove M?in the
side of the roller M, into whiech it is pressed
by the corrugated collar N® projected from
the surface of the roller N. Thus the groove
M5 directs the motion of the stock, and the

631,362

corrugated collar N” engagoes the stocl upou
the opposite side, holds it in the groove, and
feeds it forward at such times as rotative
movementisimparted to the rollers by mech-
anism presently to be desceribed. In the ma-
chine of the drawings this gearing for impart-
ing motion tothe feed-rollersconsistsof a gear-
wheel O, mounted upon the upper end of a
vertical shafs O’, supported in a bearing O?
in the frame A EIlOﬂ”blde of the bemlnfrs M’
of the roller M. Upon the lower end of the
shaft O’ is mounted a miter-gear 0% which
meshes with a corresponding ‘iter- -gear O,
mounted upon the end of the feed-shaft O’
supported in a horizontal bearing O° un_der-
neath the rear end of the frame A. Upon
the rear end of the shaft O° is mounted the
ratchet - wheel O7, which is fixedly secured
thereto. Loosely mounted upon theshaft O°
is the ‘““short-feed” disk O3, upon which 18
mounted the short - feed pawl O’ and the
spring O for pressing the pawl into engage-
ment with the ratchet-wheel O, The feed-
disk O®% is given an oscillating movement to
impart, through means of the pawl O rota-

tive movement to the feed-shaft O° which in

turn, through the gearing before described,
mmd:ts motion to the feed rollers. To 1m-

part this oscillating movement to the said

feed-disk OF, thereis employed a lost-mnotion
pitman O, which is pivoted toanadjustable-

throw erank-pin O, projected from the face

of a erank-disk O, fixedly secured upon the

rear end of the shaft J. The crank-pin O'*is

mounted upon a slide O, adapted toslideina

oroove O in the face of the crank-disk O and
to beadjustable therein by meansofan adjust-
ing-serew O so that the throw of the crank-
pin O may be varied to impart a greater or
less oscillator y motion to the feed- dl%l{ 0% to
vary the length of the feed to be given the
heated stock by the feed-roliers. The end of
the pitman O is slotted at O and receives
therein the feed-disk pin O, projected from
the side of the feed-disk. In order to vary
the amount of lost motion secured by theslot
O, there are placed at its ends two adjust-
ing-screws OPand O, Loosely mounted upon
the feed-shaft O% and on the otherside of the
ratchet-wheel O7 from the feed-disk O®is the
‘“long-feed ” erank O%, which carriesthelong-
feed pawl O%, normally pressed into contact
with the ratchet-wheel O by means of the
pawl-spring O*, This long-feed crank O*1s
oscillated in a manner precisely similar to the
mannerin which the feed-disk OP is oscillated,
which is by means of a lost-motion pitman O,
pivoted to an adjustable-throw crank-pin O,
mounted on an outboard crank 0%, secured
upon the rear end of the shaft 2! hereinafter
referred to. The outboard crank O% is pro-
vided with a slot O%, in which the crank-pin
0% may be adjusted toward and from the cen-
ter of the shaft2*to vary itsthrow. 'Theother

end of the pitman is provided with a slot and
the adjusting-screws similar in all respects
to the slot and the adjusting-screws in the end
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‘and to different amounts. _
disk O° imparts a short feed to the heated ;
‘stock, which projects it beyond the anvil af-
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of the pitman O It will be seen that by |
means of these two mechanisms motion may
be given to the feed-rollers at different times
The short-feed

ter the previously-formed toe-calk has been

~cut off, thereby bringing it into position for

IO

20
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30

the hammers t0 opemte upon it, and the long-
feed crank O~ imparts to the feed-rollers the
motion which gives the heated stock its long
feed after the toe-calk spur has been formed
to bring the toe-calk into position to be cut
oft from the stock. The short feed plus the
long feed equals the length of the toe-calk,
and so.the long feed may be described as be-
ing equal to the remainder of the toe-calk
length after the short feed is subtracted there-
from. -
Proceeding now to a description of the ele-
mentsof the machine which act upon the heat-
ed stock to transform it into toe-calks and
referring more particularly to Figs. 9* to 9"
and assuming that the stock P has been heat-
ed and inserted between the feed-rollersand
moved forward until its end is flush with the
outer.-face of the anvil Q, as seen in Fig. 92,
the machine will be set in motion and the sue-
cessive operations will be performed upon the
steel bar P to forge it into toe-calks. - The
anvil Q consists of a block of steel provided
with a recess ¢°in its right side, which corre-

- sponds in size to the sboel{ P, whlch is adapt-
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ed to fit loosely therein. The anvilis mount-
ed in an anvil-support R, firmly bolted. to the

frame A by means of bolts r, which pass down |

through holes " and screw into the frame.
The upper face of the anvil-support R has a
longitudinal channel 7?1 in line with the feed-
rollers and the recess g° in the anvil, whigch
is adapted to receive the heated stock P as 1t
passes from the feeding-rollers M N to the
anvil, which, as ‘shown 1s mounted in the
fronb of the anvil-support R and into which
the stock passes from the channel 7% in the
top of the anvil'support and to which sup-
port the anvil is bolted by means of & bolt
q, which enters a screw-threaded hole ¢’ in

the anvil Q. A clamping-jaw S’, which con-

sists of the upwardly-pro,]eetmﬂ* end of a le-
ver S, which is pivoted to the anvil-support
at s, is adapted,when operated by means pres-
ently to be described, to engage the side of
the stock P and to hold the same securely

in the recess ¢° in the anvil, so that dur-

ing the various operations of the hammers
upon the stock P it shall be securely held
from movement. Any suitable means may
be employed for operating the clamping-lever
S to cause it to clamp the stock P in the an-
vil; but it is preferred to actuate it by means
of acam T, which engages a bent end 8% of the
clamping-lever S. In order to provide for ad-
justment of the clamping-jaw S’ so that it
may securely clamp the stock P, there 18 pref-
erably interposed between the bent end S* of
the clamping-lever S and the eam T an ad-

g

justable gib s’, which may be moved by means

of nuts upon the projecting screw-threaded

bar attached to the gib s’ and passing through
a boss $* on the ela,mpmn* lever S, The U‘lb
i1s tapered, so that whpn it is moved to the
right, as seen in Fig. 2, 1t will interpose a
greater thickness of metal between the cam
T and the bent portion S° of the clamping-le-

“ver S and thereby move the clamping-jaw 8’

closer to the anvil and hold the stock P with
oreater pressure in the recess ¢° in the anvil
side. Thisadjustmentalsoservestocompen-
sate for wear. The stock having been placed
in the machine with its end flush with the
face of the anvil will first be moved forward
by a short feed of the feed-rollers M N, above
described, for a short distance—say, approxi-
mately, three-eighths (&) of an inch—to the
position shown in Fig. 9°, and then the clamp-
ing-jaw S’ will be operated by the means de-
scribed toengage the stock and securely hold

it with its end projecting beyond the face of

the anvil. The stock being held in this po-
sition, the first operation thereon will be what
may be termed a ‘‘ bringing-down ” operation,
which offsets the end of the stock from the

.body thereof to displace laterally the whole

end of the stock bodily with reference to the
bar thereof held by the anvil. _
tion of offsetting the end of the bar bodily
with reference to the bar itself is an impor-
tant step in the process of forming toe-calks
with this machine, and for the reason that by
a slight expenditure of power metal may be
provided from which the toe-calk spur may
be formed without upsetting the end of the
bar or gouging the side of the end of the bar
or seriously distorting it from its original
shape. It is well known that in forging a
large mass of metal may be moved bodily with
a very much less expenditure of power than
is required to move a similar mass of metal
through a longer distance, for the reason that
the number of molecules displaced with ref-

than the latter. An important improvement
in this case therefore consists in providing
the metal from which the spuris to be formed
by offsetting the end of the bar. Anysuitable

means may be employed to secure this bring-

ing down of the end of the stock; but prefer-
ably this will be accomplished by the top ham-
mer U, which descends upon the end of the
stock and ofisetsthe metal, asshownin Fig, 9¢.
Thetophammer U issupported and carried by
a top-hammer block U’, in which the top ham-
mer U is secured in a vertical channel in the
front face thereof, in which channel the top
hammer may be vertically adjusted by means
of an adjusting-bolt U Having been adjusted
toitsdesired position, itissecurelyclamped to
the top-hammer block by means of a strap U?,
through which cap-bolts U* are serewed into
the top-hammer block. The top-hammer
block U’ is mounted upon the upper ends of

two vertical rods U°, which pass down freely
' through vertical holes 7*in the anvil- -support

This opera-
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R, which thereby provides a siipport for the |

vertically - reciprocating top hammer. The
lower ends of the rods U° are secured to a
cross-head U® which slides in guides a, pro-
jected from the lower side of the bed A. The
cross-head U’ is provided in its center with a
large opening, through which passes a shaft
', which carries two cams, which by striking
projections thereon are adapted to raise and
lower the tophammer. The cam¢®first strikes
the projection U7 on the cross-head Ub and
forces the cross-head downwardly, carrying
with it the top hammer and thereby securing
the bringing down or offsetting of the end of
the stock. After this cam ¢° has passed the
projection U’ the cam 2’ strikes a projection
US on the rear side of the cross-head U® and
raises the top hammeragain. It will be seen
from the relative positions of these two cams
and the projections with which they are adapt-
ed to engage that the bringing down of the
top hammer is immediately followed by the
motion which raises it again, so that the blow
delivered is a quick blow and the hammer is
immediately withdrawn from the stock. In
order to guide the cross-head U there is pro-

vided a U-shaped yoke a’, the upper ends of -

which are attached to the downwardly-pro-
jected guides ¢ in any convenient manner.
IFFrom the bottom of the cross-head there is
projected downwardly a guide-rod U?, which
18 adapted to reciprocate in a hole a? pro-
vided in the lower end of the U-shaped yoke
a'. This yoke also receives a thrust of a
coiled spring U, surrounding the rod U’ and
which 1s interposed between the cross-head
and the bottom of the yoke, so that it not
only tends to raise the top hammer and to
assist the cam ¢’ in so doing, but also holds
the top hammer in its raised position.

It is convenient at this point to desecribe
the means for operating the clamping-jaw S’
and the means for operating the top hammer
U, and while any suitable means might be
provided for that purpose there is preferably
employed the means illustrated in the draw-
1ngs, which consists of shafts extending from
the rear of the machine toward the front, sup-
ported 1n bearings fixed to the lower side of
the bed A and driven from the shaft I on the
right-hand side of the machine. Upon the
rear end of the shaft I is fixed a gear-wheel ¢/,
which meshes with an intermediate gear 77,
which 1n turn engages the gear +°, mounted
upon the shaft +* before referred to, which is
supported 1n suitable bearings, as described,
and carries the cam T, which operates the
clamping-lever S. AlbO mounted upon the
shaft +* is a pinion ¢°, which meshes with the
pinion 2°, mounted upon a shaft 17, suppmbed
in smtable bearings parallel to the shaft o
which shaft 27, as before described, carries the
cams ?2° and ?,9 which operate the cross-head
US to actuate the top hammer U.

Recurring now to the stock after the same
has been sub;eeted to the bringing-down or
offsetting operation of the top hammer U, it

is acted upon by an end hammer V, as showit
in IFig. 99, and then by the two side hammers
W and X, W being the right-side hammer
and X being the left-side hammer, as seen in
Fig. 9°, hammel V striking four blows alter-
natelv Wlth four blows of the hammers W
and X. First the operation of the hammers
upon the metal will be described and then
the hammers themselves and the means for
civing them their motions.

In Fig. 10 the stock P is shown upside dowi
and at nine different stages in the operation.
In stage I the stock is seen after 1t has been
subjected to the action of the top hammer,
the direction of the blow of which is indicated
by the arrow 1, and the brought-down metal
is clearly seen on the lower side of the stock.
In stage II the brought-down metal ' is seen
after the first blow of the end hammer V (the
direction of the blow being indicated by the
arrow 2) to press and force the brought-down
metal in the direction of the face ¢® of the
anvil, whereby the stock is provided upon its
under side with a laterally-disposed ridge or
projection p’. Then the two side hammers
W and X operate simultaneously from oppo-
site sides of the blank in the direction of the
arrows 3 and 4, respectively, to press the end
portions of the laterally - disposed ridge or
projection p’ in tow ard thé center Of the
blank, as shown in stage III. At stage 1V
the blow of the end hammer is repeated, and
at stage V the blow of the two side hammers
1s repeated, so, also, at stages VI and VI1I and
VIII and IX, by which time the brought-
down metal will have been brought to the
shape of the finished form of spur, as shown
in stage IX and Fig. 9. Then the stock I
will be given its long feed for the remainder
of, a toe-calk length, carrying it to the posi-
tion shown in Bw 9g and the side hammer
W will be given 1ts cuttin o-off stroke, as seen
in Fig. 9", “and a eompleted toe-calk (shown
at stage IX) will be severed from the stock
and fall down into a receptacle placed under
the machine toreceive it.
served that in the process of making a toe-
calk the end hammer V and the side hammers
W and X alternately strike blows to gradu-

ally and progressively bring the brought-

down metal to the shape of a finished spur,
which spur is projected from the surface of
the bottom of the toe-calk and lies at a dis-
tance from the end and from one side of the
same.

The end hammer V consists of a plece of
air-hardened steel supported in its slide V',
(shown in perspective in Fig. 5), which is
slidingly mounted in a suitable guide V*upon
the frame A of the machine, so that the slide
may be reciprocated therein. A spring V-3

acts normally to hold the hammer-slide and
hammer withdrawn from the work; but inas-
much as such spring is not always sufficient
for the purpose the bell-crank lever V*is pro-
vided, which is mounted upon the base of the
guide V* and has its ends, the one, V°, pro-
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jected into a recess in the under side of the |

hammer-slide V', and the other, V¢ project-
ed into the path of the strikers when the hain-
mer-slide has been driven inward thereby, so
that a striker, as B}, after forcing the ham-
mer against the work will engage the end of

the bell-crank lever and actuate the same to

positively withdraw the hammer from en-
gagement with the work. When the forma-

tion of a toe-calk has been completed and

just before it is given its long feed, it is neec-

essary that the end hammer V be withdrawn.

from the space into which the toe-calk is to
be projected, and for this purpose there is
provided a lever V7, pivoted at V® to the
frame A of the machine, having an upwar dly-
extending arm V?, forked at its end and re-

celving between its forks a pin V1% pr e]eeted |

from the side of the end-hammer slide V' out
through a siot in the side of the guide V~.
The distanee between the forks permits the
ordinary reciprocation of the hammer-slide
without therebyimparting any movements to
the lever V. A lightspring V! holds the up-
perend V?of the lever V7in the position shown
in Fig., 4, from which position it 18 moved to
the left to withdraw the hammer-slide from
proximity to the toe-calk by means of a cam
V1, (shown in elevation in I'ig. 4*,) mounted
upon the front end of the shaft 14, ‘which cam
.Y? engages the projection V° on the side of
the lever V7 to actuate the same. It is to be
noted in this connection that the gear ¢’ on
the shaft I and gear 2° on the shaft +* are of
the same size, the one being driven from the
other by means of the intermediate gear 77,

“which transmits motion from the one to the

other, and as a consequence that the cam V12
operates to withdraw the hammer once for
each revolution of the shaft I, and remem-
bering that the shaft I revolves once for each
toe-calk formed it is seen that the cam V'3,
being properly timed with respect to the mak-
ing of the toe-calk, will operate to withdraw
the end hammer V when the toe-calk is given
its long feed for the remainder of a toe calk
lenﬂ‘th to bring it to the position in which it
18 cut Off.

Theright-side hammer W consists of a piece
of air-hardened steel supported initsslide W,
(shown in perspective in Fig. 6,) which is slid-

ingly mounted in asuitable ﬂ‘uide W*uponthe
frame A of the machine at rwht angles to the
end-hammer guide V3,80 that the slide W may
berecipr ocated in said guide W2 Aspring W?
acts normally to hold the hammer withdrawn

from the work, which corresponds in function ;

to the spring V' before described. So, also,
there is provided for this slide W' the bell-
crank lever W4, which, like lever V4, is to posi-
tively withdraw the hammer from the work
after its blow has been struck.

engages the recess WP in the lower side of the
hammer—slide W'

~ The left-side hammer X, its slide X', gnide
X2, and spring X? correspond to the similar 1

- which it forms.

it 1s seen that there is but

it should be observed that the faces 23 w'

The lever W*

parts appurtenant to the hammer W; but

hammer X 1s not provided with the positive re-
tracting bell-crank leverof theend hammerV
and side hammer YV, as the same has been
found unnecessary when the toe-calk spur is
quite close to this side of the stock.

The faces of the several hammers V, W,
and X are shaped to adapt them to the work
to be performed. T'hisface» of the hammer
V 1s beveled to correspond to the desired in-
clination of the face 5 of the toe-calk spur
The face w of the hammer
W 1is projected forward beyond the cutting-
face ', sothat thespur-forming face w passes
under the lower surface of the body of the
toe-calk and forms the side face 6 of the toe-
calk spur. The face x of the hammer X is
like the face w of the hammer W, but is not
projected so far beyond the facez' of the ham-
mer X, so that the spur shall be nearer the
left side of the toe-calk than the right. Thus
a short face -x* of
the side hammer X under the lower side of
the toe-calk, while the face 20* of the right-
side hammer and the face v* of the end ham-
mer V extend much larger distances under
the lower side of the toe-calk. This fact ac-
counts for the sufficiency of the spring X° o
retract the hammer X, while in addition to
the springs fo retract the hammers V and W
there are needed the bell-crank levers Vtand
W* to positively withdraw the right-side and
end hammers. If, therefore,the spurshould
be placed equidistant from the sides of the
toe-calk, the same retracting means would be
1equ11ed on both sides. In this connection
)
w?*, ', and x° act upon the stock I to pre-
serve 113 from distortion by the blows of the
spur-forming faces v, w, and « as well as to
restore the stock P to its propgr shape after
the distortion due to the ELCtIOI] of the bring-
ing-down hammer U.
| The hammers V, W, and X may be actu-
ated by any suitable means to operate them
in the manner above set ‘forth; but the pre-
ferred means consists of the hammer-heads
B’, I’, and J' above referred to, which actuate,
1espeetwe1§r the hammers V, W, and X by
means of the strikers with thh the ham-
mer-heads are respectively provided. Aswe
have seen, the hammer V strikes four blows

!

against the work to form the face 5 of the

toe-calk spur, so that hammer-head B’ ispro-
vided with four strikers B't, B, B3, and B
to deliver the desired blows. They are
spaced at intervals of one-seventh of a cir-
cumference around the periphery of the ham-
mer-head B’, sothat the four blows are struck

during three-sevenths of a revoiution, leav-

ing four-sevenths for the long feed cutting
off and the short feed of the stock. The
hammer-head 1’ is similarly provided with
four strikers I'' I’ I'8 I'* to impart the four
forming blows to the hammer W, similarly
auanﬂ'ed in three-sevenths of the circumfer-
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cuce, but so timed with relation to the strik- |

ers of the head B’ as to deliver its blows Dbe-
tween the blows of the head B'. Afterstriker
I'* delivers its blow an interval of two-
sevenths of a circumference intervenes, dur-
ing which the stock P is given its long feed
for the remainder of a toe-calk length, and
then the striker I'°, which, as clearly shown
1n Ifig. 2, 1s projected much farther out from
the head than the other strikers, strikes the
hamwmer-slide W* a blow which moves its
hammer W to the position shown in I‘in‘ 9h,

thereby foreing the cutting - face ' of the
hammer past the face of the anvil (Q and
shearing off the completed toe-calk. Between
the striker I'° and striker I'! there intervenes
a space of another two-sevenths of a circum-
ference which allows for the short feed of the
stock after cutting off the completed toe-
calkk, The hammer-head J' is provided with
four strikers J'1, J'?, J%, and J'%, which corre-
spond each to ecach with the str ikers I't, I'?,

I, and 1" of the head I', being so timed as £0
dehvel their blows qnnulmlleously therewith
and arranged in thecircumferencein the same
way, and there being but four strikers they
leave four-sevenths of a circumference for
the long feed cutting off and short feed of the
stock P like the hammer-head B’. In giving
the angles between the strikers it is stated
in angles between their center lines. These
hammer-heads are all substantially alike and
the method of attaching theirstrikers tothem
1s the same, so that in Fig. 2 is illustrated a
partial section through the striker I'! and the
hammer-head body. Eachstriker consistsof
a piece of round tool-steel having flattened
sides inserted in round holes in the body of
the hammer-head. Through the sides of the
hammer-head body pass set-screws to en-
gage the flattened sides of the striker to hold
1t from accidental rotation. The striker is
screw-threaded on its outwardly-projecting
end and receives thereon an adjusting-nut
I'"*, by means of which it may be adjusted
towmd and from the center of the hammer-
head to vary thelength of the stroke to be im-
parted by it to the hammer-slide. The ex-
treme outer end of the striker is preferably
square 1n section, so that it may strike fairly
on the projecting end of the hammer-slide.
The faces of the strikers of the hammer-head
I are beveled, because the stroke of the ham-
mer-slide W' is comparatively long, while the
faces of the strikers of the hammer-heads B
and J' are substantially flat, as they do not
have to impart a long stroke to their hammer-
slides. This bevehnw of the projecting end
of the striker dnndes the bevel between the
end of the hammer-slide and the end of the
striker.

To recapitulate briefly the operation of the
machine set forth throughout the above de-
scription of the construction and organization
thereof, hot-steel stock is inserted between
the feed-rollers and moved forward until its
end 1s flush with the face of the anvil. At this

time the stock P rests loosely in the recess ¢°
in the side of the anvil Q, the clamp S’ being
refracted. The {irst step consists iu feeding
the stock a short distance toward the front of
the machine or in giving it its short feed to
the positionshown in Fig. 9°. Then theclamp
S 1s operated by thecam T to grip and tightly
clamp the stock P in the recess ¢° of the an-
vil Q. The bringing-down hammer U 1s now
forced down upon the projecting end of the
stock P, and the end thereof is brought down
or offset from the body of the bar, bringing
the stock to the shape shown in stage I, Ifig.
10, the position of the bringing-down hammer
with reference to the anvil being shown in
Fig. 9°. The bringing-down hammer U isim-
mediately raised and the end hammer V and
the two side hammers W and X deliver four
blows alternately to the brought-down metal
p,transformingit into the spur of the toe-calk,
carrying it ‘ohrough the successive stages 11,

IIT, IV, V, VI, VII, VIII, and IX to the com-
pleted article. In Flﬂ' 94 the end hammer V
1s shown in the position of delivering one of
its blows to the spur, and in Ifig. 9¢ the two
side hammers W and X areshown in the po-
sition of delivering their blows. The cam T
will at this time release the clamp S’, and the
stock P, provided with a finished bpul as
shown in Fig. 9, will be given its long feed
for the remainder of a toe-calk length, car-
ryingit from the position shown in that figure
to the position shown in Fig. 9%, the end ham-
mer V having been just previously withdrawn
from in front of the stock by meansof the cam
V¥ and lever V7 to the position shown in said
Iig. 98, Then while the stock P is still loosely
held in the recess q* of the anvil Q the right-
side hammer W will be given its euttmﬂ'-oﬁ
movement to the position shown in Fig. oh
by the high striker I'°, which will shear off
the completed toe-calk from the stoclk. The
cycle of operation will then be repeated with-
out 1interruption as long as heated bars one
after another are fed into the machine.

By the expression ‘‘spur-forming ham-
mers,” whereverthesame is used in the claims,
1s meant those hammers or their equivalents
which operate upon the metal of the stock to
form thespur upon thelower side of the same.
By the expression ‘‘toe-calk-forming ham-
mers” 1s meant those hammers which operate
upon the stock to transform it into the com-
pleted toe-calk, thus including both the spur-
forming ha,mmerb and the b1 inging -down
hammer or their equivalents. By the expres-

- s1on ‘“‘short feed ” is meant the feed which

projects a short piece of stock beyond the
face of the anvil into position to be operated
upon by the toe-calk-forming hammers. DBy
the expression ‘‘long feed” is meant the feed
of the stock for the remainder of a toe-calk
length after the same has previously been
given its short feed.

Having fully deseribed the invention, what
1S claimed, and desired to be secured by Let-
ters Patent of the United States, is—
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1. In a toe-calk machine, the combination
with means for holding thestock, of meansfor
offsetting the end of the same toprovide mate-
rial to form a spur, spur-forming hammers for

forming a spur from the offset material and

connected mechanism operating automatic-

- ally to actuate the said elementq substan-

IO
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25

30

35

tially as described.
2. In a toe-calk machine, the COIl]ledelOIl

withmeansfor holding the Stock of means for

offsetting the end of the same to provide mate-
rial to form aspur, spur-forming hammers for
forming a spur from the offset material, means
for cutting off the completed toe- calk and
connected mechanism operating automatic-
ally to actuate said elements, substantially
as described. - |

3. In a toe-calkk machine, the combination
with means for holding the stock, of toe-calk-
forming hammers and connected mechanism
operating automatically tofeed a short length
of the stock, to actuate said hammerstoform
a spur on said stock, to feed a long length of

the stock and to actuate one of sald hammers

tocutoff the completed toe-calk,substantially

a8 described.

4, In a toe-calk machine, the combination
with means for feeding a short length of the
stock, of means for holding the same, means
to offset the end of the same to provide mate-
rial toform aspur, spur-forming hammers for
forming aspur from the offset material, means
for feedingalonglength of thestock, and con-
nected mechanism operating antomatically to

actuate said elements and to actuate one of

said spur-forming hammers after the comple-
tion of the long feed of the stock to cut off

| seribed.

¢z

' the completed toe-calk, substantmlly as de-

seribed.

5. In a toe-calk machine, the combination
with means for holding the stock, of meansfor
offsetting the end of the same to provide mate-
rial toforma spur, spur-forming hammers for
forming aspur fromthe offset material, means
to positively withdraw said hammers after
having struck their blows, and connected
mechanism operating antomatically to actu-

40

ate sald elements, substantially asdescribed.

6. In a toe-calk machine, the combination
with meansforholdingthestock,of a bringing-
down hammer to offset the end of the stock,
spur-forming hammers for forming a spur
from the Oﬂf‘aet material, and means f01 actu-
ating the said elements, substantially as de-
, 55

7. In a toe-calk machine, the combination
with feeding mechanism to feed the stock a
short feed, of means for holding the stock, a
bringing-down hammer to offset the end of the
stock to provide material toform aspur,means
for actuating the bringing-down hammer,
spur-forming hammers and means for actu-
ating them to form aspur from the offset ma-
terial, substantially as described.

In Wltness whereof we affix our signatures 65
in presence of two witnesses.

MARQUIS F. DICKINSON, J=.,
KATE B. WORMWOOD,
LUTHER H. WORMWOOD,

Fxecutors of Samuel P. Wormwood, deceased.

‘Witnesses: |
T, HART ANDERSON,
HORACE VAN EVEREN.
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