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To all whom 6 may concermn:
Be it known that we, CHARLES ITATLT, smd
- CHARLES EDWARD HALL, citizens of the
- United States, residing in the city and State
5 of New York, have uwented an Improve-
‘ment in Bolt-Machines, of which the follow-

ing is a specification.

In the manufacture of bolt-heads it has
heretofore been usual to pass the heated rod
10 into the machine, grasp the same by a palr
of holding-jaws, and upset the metal to form
the head. This upsetting operation is usu-
“ally performed by one stroke of the punch
or header, and in order to obtain the proper
15 amount 01": heated metal for formingthe head
it has been necessary to allow the heated bolt
to plo;]eet a considerable distance from the
holding-jaws,and sometimes this heated bolt,
instead of being upset endwise and with uni-
20 formity, pends over sidewise and the head

is imperfect, and tr equently the strain upon:

‘the metal at the junction of the head with
the shank is such that the head of the bolt
bréaks off. |
The object of the present invention is to
upset the head of the bolt by two or more
sticcessive operations by the same die and in
line with the shank of the bolt in such a
manner that the first blow partially fills the
30 die upon the header and the second blow
completes the forming of the head, and we
also arrange for removing the fin of metal
~ that 1s ploduced by the up%ttmn 01)61&111011
at the base of the head and between the
35 holding-jaws, and we construct the machine
in such a manner that the heated bolt will
be held firmly during the two upsetting op-
erations which form the head,and atthethird
operation the attendant par Lmlly rotates the
40 bolt to bring the fin under the head and on
the shank oppoute the solid portions of the
" holding-jaws, and at the same time partially
releases the mechanism that acts upon the
holding-jaws, so that the bolt slides through
45 such holding-jaws, and the last operation 1s
simply to remove the fin and give to the head
a more perfect finish thdIl that which can be
obtained in the machines heretofore con-
structed, and in the last operation the press-
co ure of the heading-die is lessened, so as to
prevent the formation of another fin.

25

In the drawings, Figure 1is a plan view of ¢

I the machine.

‘ram-holder.
tially in section, of the device for moving one

as usual in bolt-making

Fig.
some of the parts in section. Fig. 3is a cross-
section in larger size at the line x 2, Fig. 2.

Fig. 4 i3 a cross-section at the line v y, Fig.
1. Fig.

Fig. 6 is a plan of the head- block. - Fig. 7 is
an elevation of the rear end of the ram and
Fig. 8 is a detached plan, par-

of the holding-jaws; and Fig. 9 is a section
at the line 2 2, Fig. 8. Figs. 510 9, inclusive,
are in larger size.

The frame A of the machine is of any suit-
able size and character, and it is represented
as quadrangular, and it is supported by suit-
ablelegsB. Thedriving-shaftCisin bearings2
upon the frame A, anditisdriven bysuitable
power, preferably by belt to the driving-pul-
ley D. The head-block E is between the slides
o upon the frame A, so that the same may
bereciprocated longitudinally of the machine,
machines, and there
is between the head- blocl{ K and the driving-

2 is an elevation with

5 is an elevation of the ram and
'holde1 and a section of the movmn‘head-block
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shaft C the hinged toggle I, and upon the '

shaft C there is a key- ta,ppet 4, rounding or

cylindrical upon its Surfa,ce,_which tappet

comingintocontact withtheendof the hinged
toggle I gives to the head-block K a move-

mentlongitudinally of the machine, and after
the tappet 4 has given to the head-block and
the parts actuated byitacomplete movement
in one direction the tappet separates from
the end of the hinged toggle, as usual in this
class of machines, and in the further move-
ment of this key-tappet it comes in contact
with the return-slide G, the forward end of
which is connected to the head-block E, and
the tappet 4, striking against the projection S

30

Qo

on this return-slide, draws the head-block and

the parts therewith connected back after
cach heading operation. In machines of this
character we havefound thatthisreturn-slide
G is liable to be broken, and this appears to
arise from the tappet 4 striking the projection

8 and giving to the slide G and head-block E

a 1a,p1d retum moveinent, and the inertia is
liable to break the slide G when the head-

95
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block K comes into contact with the shaft C =~ -

or other stop on the return movement.
‘The base-piece II runs longitudinally of the

machine beneath the return-slide G, and it is .
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‘G breaks.
tion by a
parts do not wear loose, because the spring
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bolted firmly 1nto place, and it fmms a guide | the hand- le"vel L, because the joint 13 is in a

having a tmun‘h shaped upper smfaco for
such return- Q,]1(1«3 (x, and the upper surface of
this return-slide is preferably wedge-shaped
at 9, and 1t extends along beneath Lhe yoke-

piece I and strap I’, the “ends of which pass

through the base-piece I and are provided
with sprmns 6 and adjusting-nuts 7, and this
yoke-piece I, resting upon the inclined or
wedge- shaped upper surface 5 of the return-
slide G, applies to such return-slide a friction,
the extent of which can be adjusted by the
nuts 7.
the projection 8 on the return=slide G and
gives to the parts a backward movement the
fuetlon increases by the wedge being moved

‘along beneath the yoke-plece I and 11113 fric-
1ionissufficient to arrest the backward move-
~mentof the parts and to prevent the inertia
earrying such parts too far as the tappet 4
DASSes clear from the projection 8.

-In the machines heretofore constructed the

guides that have beenprovided upon the base-
-jplece H become rapitdly worn;and sometimes
the bolts become loose and the attendant is
‘not aware of the same until the return-slide
In-consequence of applyinga frie-

spring to this return-slide G the

sets up such parts and renders the friction

uniform, so that the slide G is not liable to
‘be broken, even where the rear portion of
such slide may be parallel instead of having
‘an inclined surface, as shown.

Ttisusualin bolt-machines toapply a spring

9 to-lift the hinged toggle F, so that the end
-of such toggle may be above the tappet 4, and

hence the dr 1ving-shaftisfree to revolve with-

-out actuating th-e machine, except when the
‘hinged toggle I is swung downwardly so that

its- end is in-the path ot the tappet 4. This
has usually been accomplished by a plmn le-

verin the hands of the workman; but, in con-
sequence of the hinged toggle ﬂyin-g back
“against the lever with considerable force, the
‘hand of the operator resting upon the other
end of the lever receives a concussion thatis
very disagreeable and often injurious to the
‘workman.
-a hand-lever L. for acting upon the lever J of
“the hinged toggle.
10, and one arm extends over the hinged tog-
-gle I and the other arm 18 vertical, or nearly
80, as shown at 11, and it is connected by a
55

To avoild this difficulty we provide

The level J is pivoted at

link'K to the hand-lever L, that is pivoted at

12 rigidly upon the frame of the mnachine, and
“the parts arearranged so that when the hand-

lever L 1s pressed down by the attendant the

joint 13 between the link IX and hand-lever
L passes into a straight line, or ne.:uly 30, be-

tween the rigid pwot 12 a,nd the joint 14 at
the other eml of thelink K, and in doing this

the lever-arm J is -'d'epressed sufiiciently to

‘bring the end of the toggle If into the path of

the tappet 4, and such hinged toggle, when it

‘rises by the action of the spring 9 and strikes

Ilence when the tappet 4 strikes |

o is released the Sprmﬂ'lQ draws u

straight line to the rigid pivot 12, and the
hand-level L does not tmnsmlt any concus-
sion to the hand of the attendant, and he can
allow his hand to rest upon the lever I,ready
to raise that lever instantly for Stoppnw the

machine by allowing the spring 9 to 1ift the

hinge-togele above the path descubed by the
Lev tappet.

Thestationary holding-jaw M and the mov-
ing holding-jaw N are of ordinary construc-
tion. 1'he latter 1s upon the shaft 15, so that
it may swing thereon i1n opening theholdmn-
jaws, and these jaws are opened by any Slllt-
able spring or counter-weight, as usual in
bolt - making machines, and the dies arc
changeable, so as to adapt the 1]01(111‘]0‘-:]&WS
to different sizes of bolts. The ram-O is in

line with the header P, that is received into

and-moved with the head-block E,and at the
end of the ram is a die 16, having a recess or
cavity corresponding in cahape &Ild size to the
head of the bolt, and this die is changeable

for adapting the machine to chﬂ.‘elent s1zed
bolt-heads.

- The header P within the head-block E is
backed up by removable plates 17, that are
‘introduced to compensate wear and to regu-

late the proximity of the end of the die 16 to

the faces of the holding-jaws as the head is

upset. We add to these parts,which are com-
mon in bolt-machines, a wedge Q within the
head -block E and between the removable
plates 17 and such head-block, and this wedge
Q is capable of receiving a vertical motmn
there being a rod, preferably connected w1th
the larger end of the wedge and extending

'V(-}I'tled,ll}" through a plate 18 upon the. he.‘:‘Ld-

bleck E,and a spring 19 around this rod,acting

-awmnst a nut 20 upon the rod, serves to hft

the wedge when not other wise acted upon,
and thele is a rod Q' fastened to the smallm

end of the wedge and con necting the same to

the lever R, pwoted to the arm 21 below the
head-block E, and we provide a treadle S, piv-
oted at «, and having a. rearward-extending
lever S, mth a lifter b adjacent to. the free
end of the lever R, so that when the treadle
>.1s depressed the lifter b acts upon the lever
R and draws down the wedge Q,s0 as to move
the header P slightly forward to give a full
movement to the ram O; but when the treadle
p the wedge
and allows the header P toslide back slwhtly
to lessen the motion given to theram 0. We
introduce a set-screw 22 through the head-
block E and passing into a lonﬂltudmal slot
or mortise in the header P to prevent the
latter becoming disengaged from the head-
block, but to allow fm the endwise sliding
motmn to such header, as aforesaid. -
The ram O is supported in stationary cross-

pieces O, fitted with movable caps, as usual,

and in the manufacture of bolts the ram O

hasbeen forced back by the action of a spring,

such as shown at T'; but where the head of

| 'za;,amst the end of the arm.J, does not affect | the bolt is pressed up very full into the die
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16 the spring T
the die from off the head of the bolt. To
avold this difficnlty we make in the ram. O a

transverse mortise for the reception of a ver-

tical bar ¢, at the upper end of which is a
joint d for the screw-rod e, upon which is a
latch-nut f, and there is a stationary fork g,
through which the latch-nut f slides freely;
but the fork prevents the latech-nut becoming
unscrewed or changing position, and upon
the head-block E is a lateh /i, which engages
thelatech-nut f as the parts move forward, and
as the head-block E is drawn back by the tap-
pet 4 acting upon the return slide G the latch
I pulls back the latch-nut fand the ram O,
so as to reliably separate the die 16 from the
head of the bolt, and in this movement a pro-
jection upon the latch-nut f runs over the

~ lifter-incline 2 and separates the latch-nut f

20

35

from the lateh /i, and the further backward
movement to the ram O is given by the spring
T, and the adj ustmﬂ‘-bolt k becomes a stop
for the vertical bar ¢ on the return move-
ment, and this 1s to be adjusted according to
the lenﬂ'th of stock required for making the
bolt- head because the operator in supplying

the heated rod passes the same in between |
‘the holding-jaws M N into the die 16, and

the amount of stock upset at each motmn de-
pends upon the length of rod projecting
through the holdmﬂ-;[aws M N and into the
die 16

If the dies heretofore rlesulbed are used
alone, and the holding-jaws are opened or
closed by any suitable means, the head of the
boltcan bemade byone,two,orthreestrokes of
the ram . We find itadvantageous to make
the head by two strokes of the ram O, in or-

~der that the die 16 may be filled completely

40

~a rotation,so that the fin upon the underside !
of the bolt-head and on the shank may be

by the two upsetting operations, and in so

doing the head will be mueh more solid and |

the shank of the bolt will always remain cen-
tral to the head; bunt where it is desired to
remove from the under side of the bolt-head

and on the shank the fin that is formed be-

tween the holding-jaws M N it is important
to be able to give the bolt-rod one-quarter of

brought to the smooth portions of the hold-
ing-jaws M N and be removed by the press-
ure resulting from a third stroke of the ram

- O." If the hOldlnﬂ”‘-JELWb M N and the die 16

55

_60

exerted the same force at each movement, the
attendant would be obliged to turn the bolt

one-quarter of a rotation and hold the under

surface of the bolt-head against the face of
the jaws M N, and the fins would render this
operation often impossible, and the closing
of the jaws M N firmly upon the bolt-shank
would cause the head to be upset still far-

ther and throw out larger fins, and in addi-

tion to this it would be difficult to turn the

Jbolt-holt by hand so accurately that it would
55 correspond to the die 16 in the ram when
such die came up against the bolt-head. We
find it therefore advantageous for the oper- !

may not be sufficient to draw |

ator after the second blow has been given on

the bolt-head and the die 16 has been drawn

back to give tothe bolt a quarter-rotation and

push the head of the bolt back into the die
16 to determine its correct position, and then

it may be drawn forward with the bolt-head

against the jaws M N; but the holding action.. -

of the jaws M N is lessened, so that as the
ram O comes up the die 16 may carry the bolt
and head freely up against the face of the

holding-jaws M N, sud1 holding-jaws M N

only being closed sufﬁciently to form guides,
between which the shank of the boltis passed
with sufficient freedom to allow the head of
the bolt to be brought up against the face of

traces of fins upon the bolt shank or head re-
sulting from the previous operations. To ef-
fect this object we make use of wedges that
serve to set up the moving jaw N sufﬁclenbly

tight to clamp the bolt hlmly during the up-

settmn operations or to lessen the pressure
during the third operation and at this time
the vﬂedn'e ( is moved to lessen the pressure

of the dle 16 on the bolt-head.

The slide-bar U is connected with the head
block E and moves with it, and this slide-bar
gives motion to the moving holding-jaw N,
the portion 23 ot the holdmﬂ*—;]aw N belnn
rounding, as seen in Fig. 8, and against this
roandmg portion 23 of the moving holding-

jaw N the slide U might act dueetly by an

mehned or rounded smface but we prefer

the devices hereinafter deseubed
Ad]acent to the vertical edge of the slide-

‘bar U is a wedge V, set into a recess-in the

frame, and outmde of that is a second wedge
W, having at one end a rod [, passing throunh
the frame and connected by a bent lever m

upon a fulerum n and a connecting-rod p
with the treadle S, so that by the depl ession

of the treadle S the wedge W 1s moved end-
wise, and, acting upon the wedge V, moves
the slide-bar U sufficiently toward the round-
g end 23 of the holding-jaw N to cause such

lmldmtr-mw N to firmly grasp and hold the

heated rod against the jaw M, and when this
treadle S is released the spring ¢ draws up
such treadle, and, through the connecting-rod
7, bent ]evel m, and md {, the wedge VV 18

75
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“such hold‘ing—jzm*s M N to obliterate any

Qo
y

100
104
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115

moved backwardly, and when the the barU

receives its next endwise movement the hold-

- Ing-jaw N is brought up against the heated

rod with but a E:ll”ht pressure for the pur-

poses hefore menuoned and we remark that

when the treadle S is leledsed the wedge Q is
drawn up by the spring 19, so that the ram O
18 not pressed fmwmd SO cloqely in the third
operation, that removes the fin, as it isin the

first and second up%ettmw opel atlons in mak-

ing the head.

by lessening the pressure of the die 10
upon the head of the bolt at the third opera-

120

125

I 3‘6

tion we prevent another fin being formed at

the under side of the head in consequence of

‘the powertul pressure to w hu,h sald head is

ordinarily e\posed
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~rotate this roller
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As there are considerable friction and wear | is released, and the attendant cuts off the bolt

between the slide-bar U and the rounding end

23 of the holding-jaw N, we prefer fo intro-
duce into a circalar cavity in the slide-bar U
a roller 24, which may be of hardened steel,

‘and 1ts position can be changed by turning

it around from time to time, and one portion
of :the surface of this roller 24 acts against
the rounding end 23 of the holding-jaw N,
takes a bearing within the
round opening in the slide-bar U, :::md in order
to lessen wear upon the surface we prefer to
24, so that its surface may
be moving in the same direction and at the
same speed as the motion given to such roller
by contact with the rounding end of N, and
this we accomplish by the pinion 25 upon a

stud 26, such pinion 25 being below the under
side of the slide-bar U and gearing into teeth

cut upon the lower end of the roller 24, and
there 1s a stationary toothed rack 27, sup-

~ported within a recess i1n the frame of the

35

40

~rates from the head at each backs
ment,and between the first and second strokes

60

~end of the

imnachine, with which raclk the teeth of the
pinion 25 are in gear. Ilence as the pinion
25 and roller 24 are moved along by and with

the slide U the teeth of the rack 27 rotate
this pinion 25, and also rotate the roller 24, so

that when the roller 24 comes in contact with
the end 23 of the holding-jaw the parts roll

one upon the other with but little sliding or |

wearing action, and the holding-jaws are

closed rapidly and remain closed during the

heading operation, because the roller 2&{ is
moving across the strmuht end of the stock
of the holding-jaw adgaeent to the rounding
portion 235 durmﬂ the time that the die 16 is
upsetting the metal and for ming the hea,rl of

‘the bolt.

In operating the machine the attendant in-
troduces the heated rod between the jaws M
N in the usual manner,and by drawing down
the hand-lever L the toggle F 1s blounht into
position for the trtppeti to take the end there-

of and give motion to the head-block E and .

the slide-bar U, which closes the jaws M N,
and the header P comes up against the back
am O, and the head is upset by
the first blow.

Theattend-
ant during both the strokes keeps his foot.on
the treadle S, and then for the third stroke
he releases the pressure on the treadle to al-
low the springs 19 and ¢ and wedge W to

lessen the action of the die 16 and the grasp-

The diellsepa-
rard move-

ing action of the jaws M N.

the attendant simply pushes the partly-
formed head back into the die.- Between the
second and third strokes the rod 1s turned a

quarter-rotation and pressed back into the

die, as before described, and the fin 18 ro-
moved during the third stroke. The lever L

As the parts draw back, the |
Jever 1., being held down, the jaws M N open,
the rod is pressed back with the partially-
formed head 1n the die 16,and the operations
“arerepeated at thesecond stroke.

!

ive surfaces being

and reintroduces the heated rod, or else in-
troduces another heated rod and places his
foot on the treadle and bringsdown the lever
L., and the operations a,relepeated

We are aware that in the manufacture of
rounding heads for carriage-bolts such heads
have been subjected to two heading opera-
tions, the metal in each instance being spread
outwardly or upset from the middle to the
periphery of the rounding head. 1In forging
bolts with square, hexagonal, octagonal, or

T-shaped heads the flat inner surface of the

die which comes into contact with the end of
the heated rod is liable to bend such heated
rod by the end sliding upon the flat surface.
T'his risk does not exist 1in upsetting the
rounding heads of carriage-bolts. We find,

‘therefore, that it 1s necessary to project the

end of the heated rod a comparatively short

gy,

70
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distance for the first heading operation in or-

der that the metal may be upset with uni-

formity in all directions, and we find that in

this mode of making polygonal heads the ex-
terior surfaces of the heads are smooth and
uniform, and there is nothing to indicate a
mark or seam between the ﬁrstf:-;md_-_second

~operation, and the dieis filled out completely
and with uniformity.

It will be understood that the pinion 25 is
only introduced to give to the roller 24 a mo-
tion in the proper direction, and that if the
rack 27 was upon the opposite side of the
pinion of the roller 24 from that shown in
IFig. 8, and as represented by dotted lines at
27%, Fig. 9, the pmlon 25 might be dlspensed
Wlt]]

If the wedge V 1s dispensed with, the wedge
W might act directly against the vertical side
of the slide-bar U, the inclines of the respect-
adapted to the position of
the wedge M. |

In place of the straight wedges Q or W, or
both, circular wedges or cams may be em-
ployed as the known equivalents for adjust-
ing the action of the parts.

We claim as our invention—

1. In a bolt-heading machine, the combina-
tion, with the hinged toggle, the tappet, the
movmgr head- b]..OC]x, and device for raising the

GO

95

100
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TIC

115.

hinged toggle, of the lever for depressing the

hinged toggle, a hand-lever upon a rigid ful-
c¢ruim, and a connection therefrom to the lever
that acts upon the hinged toggle, the parts

being arranged Subbtanually as specified, so
‘that the eoncussion from the hinged toggle’is

received upon the stationary fulerum of the
hand-lever, substantially as set forth.
-2, Thecombination, with the hinged toggle

If, the spring {for raising the same, and the

driving-shaft C and key-tappet4, of the lever
J for acting upon such hinged toggle, the
hand-lever L and its rigid pivot 12, and the
link K, extending from the hand- lever L to
the lever J, the pa,rtb being arranged, sub-

stantially as specified, so tlmt the concussion

I20

125

I30
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of the huwed togele I upon the lever J is re-
ceived upon the 11ﬂ1d pivot 1“), bubsmnhfﬂly
as qet forth.

The combination, with the driving- ‘shmt
thehey-t.ﬁ,ppet the head-block, and thehmned
toggle, of the return-slide G, hawnﬂ awedﬂ*e-
shaped surface, a yoke e-piecs, and a spring for
pressing they olle-plece against the Wedﬂe -SUT-
face of the return-slide, suhstantmll} Qs and
for the purposes set forth.

4. The combination, with the ram, the head-
block and the headel and means for oiving
motion to the head- blocla, of a wedge Wlthm
the head-block and acting between the same
and the header a,c:plmfrfm moving the wedge

in one dnectmn and a treadle and lever for

moving the w edﬂe 1n the other direction, sub-
‘--mntmllv as and for the purposes set forth.

5. The combination,with thehead-block and

means for 1ec1p100at1n0 the same, of theram

and die for heading a bolt, a swinging latch
connected with the1 ram, and a 1ateh upon the

head-block for drawing ba,cl{ the ram and its
die toseparate the latter from the head of the
bolt, substantially as set forth.

0. Thecombination,withthe head-block and

. means for moving the same,of a ram and die,
~a screw-rod and joint upon the ram, a lateh-
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nut upon sard screw-rod, and a latch - upon the

head-block, whereby the ram and die are
drawn back for separating the die from the
bolt-head, substantially as set forth. |

7. The combination, in a bolt-machine, with

1he ram and die for fOI‘lTllI]“‘ the head, of the

holding-jaws, a slide-bar f01 oiving motlon to
the holding-jaws, and a wedn*e or its equiva-

~ lent, and a hand-connection undel the control
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of the workman for regulating the action of

the slide-bar in giving more or less motion to
the holding-jaws, substantially as set forth.
8. The combination, with the ram and die
in a bolt-machine, of Lhe holding-jaws M N,
the slide-bar U for giving motion to the hold-
ing-jaw N, and a wedfre W, intervening be-

z tween the shde bar U and the frame of the

machine for varying the action of the slide-
bar U upon the moving holding-jaw, substan-
tially as set forth.

9. The combination, with the slide- b.:u U,

of the wedge V mthm a recess in the fmme
and adjacent to the slide-bar, a moving wedge
W, treadle and connections for moving such
wedn'e and the holding-jaws M N for the bolt-

| 511311]{ substantially as set forth.
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10. 'The combination,in a bolt-machine, with
the holding-jaws, of the slide-bar U, theroller
24, moving with such slid e-bar, and the pinion
and rack for giving motion to the roller as it
moves in contact with the end portion of the
moving holding-jaw,substantially as set forth.

11. The combination, with a heading-die in
a bolt-forming machine and the holding-dies
for grasping the rod, of mechanism acting

Ir
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upon the holding-jaws forlessening the press-
ure of the holding-jaws upon the rod during
the last stroke of the heading-dies and allow-
ing the bolt to slide. tluounh them, substan-
tm,lly as set forth. |

12. The combination, with the duva‘-shaft
the key-tappet, hinged roggle and head-block,
of the return-slide G, the base 1, supporting
the same, the yoke-piece, and a spring for
pressing the yoke-piece against the return-
slide and applying to the same the 1equned
friction, substantially as set forth.

13. Tlle combination, in a bolt - machine,
with the holding-jaws, of the slide-bar U, the
roller 24, moving with such slide-barandhav-

ing gear- -teeth upon one end and a rack for

giving motion to the roller and causing it to

roll with the end portion of the 1110?11]0'1101(1— |

ing-jaw, substantially as set forth.
14. The method herein specified of forming

bolt-heads and removing the fin, eonmstmﬂ*m |

feeding into the machine a heated rod, grasp'—
ing the rod, upsetting .the metal to form the
]1ead by one or more blows of the heading-
die, pa,ltm,lly rotating the rod and the head
to bring the fin of the metal adjacent to the
Smooth portion of the holding-dies,and partly

releasing the pressure upon the holding-dies
‘and against the heading-die in order that the

bolt may be partly blld through the holding-

ot
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dies in removing the fin and the pressure of |

the heading-die may not produce another fin,
substantially as set forth. -
15. The method herein specified of forming

bolt-heads, consisting in feeding into a ma-

chine a heated rod, grasping the rod and up-
setting the metal to form the head by two or

more blows of the heading-die, and partly

I0O

lessening the movement of the heading-die -

during its last stroke to lessen the pressure“

of such heading-die in the finishing operation,
substantially as set forth..

16. In amachinefor headuwbolts,the com-
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bination, with a heading-die and the holding- "

dies, of ameans, substantially as specified, for.
lessening the pressure of the holding-dies and
for lessening the pressure of the heading-die
upon the headof the bolt during thelast blow
upon such bolf, substantially as -set forth.
17, In a bolt-making machine, the combi-
nation, with the dies for grasping the rod and
the heading-die, of mechanism, substantially
as specified, for lessening the movement of the

heading-die during 1ts last stroke upon the

bolt-head in the ﬁmshmn opemtmn substan-
tially as specified.
Signed by us this 1st day of May,1890.

CHAS. TALL.
CHARLES EDWARD IIALL

Witnesses: |
GEO. 1. PINCKNEY,
WinLiam G. MoOTT,
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