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UNITED STATES PATENT OFFICE. 
CEIARLES HALL OF NEW YORK, N. Y. 

IMPROVEMENT IN MACHINES FOR HEADING Bolts. 
specification forming part of Letters Patent No. 141,711, dated August 12, 1873; application filed 

February 7, 1873. 

To all whom it may concern: 
Be it known that I, CHARLES HALL of the 

city, county, and State of New York, have in 
vented a new and useful Improvement in Ma 
chinery for Eleading Bolts; and I do hereby 
declare that the following is a full, clear, and 
exact description and specification of the 
S8, 
The object of my invention is to obtain an 

automatic bolt-heading machine, simple, com 
pact, and capable of rapid movements, to pro 
duce headed bolts of more uniform quality and 
more rapidly. 
My invention consists in certain combina 

tions of mechanical devices and instrumen 
talities, whereby the desired result is obtained, 
and which are specifically set forth at the 
close of this schedule. 
To enable those skilled in the art to fully 

understand, construct, and operate my inven 
tion, I will proceed to describe its principal 
parts, referring to the accompanying draw 
ings making part of this specification, in f 
which 

Figure 1 is a side view of the machine. Fig. 
2 is a top or bird's-eye view of the same. Fig. 
3 is a vertical longitudinal section on the line 
12. Fig. 4 is a vertical longitudinal section 
on the line 3 4. Fig. 5 is a front-end view of 
the machine. Fig. 6 is a vertical cross-sec 
tion through the jaws and dies. Figs. 7,8,9 are 
front views of the face-plate of the shaft K, 
showing the side hammersff" and f'f'', the 
sleeve C and its cams dd, the plates for the 
ways for the side hammers, and the end 
of the heading-bar g. Fig. 10 shows a side 
view of the side hammer.f. 
A is the solid frame-work of the machine, 

resting on legs, to sustain the entire machine. 
B is the driving-pulley, attached to the shaft 
C, and revolving in the bearings D. D. E. E. 
are the jaws, provided with dies e e', for hold 
ing the heated rod or bar on which the head 
is to be formed by the blows of the recipro 
cating side hammersff" andf'f'', and the 
horizontal reciprocating headerg. Fis a hor 
izontal cross-shaft, having bearings in the 
frame A, and driven by the shaft O through 
a pair of bevel-gears, G. G', the latter keyed to 
the shaft F, and in this instance containing 
four times as many teeth as the gear G, keyed 

to the shaft C. H represents a lever, having 
its fulcrum ath, and reaching to the cam lif on 
the end of the shaft F, its toe h' following its 
configurations. The motions imparted to the 
lever FI at the point h' are communicated to 
the movable jaw E' through the upright h', 
causing it to open, close, and remain closed at 
the proper times. The rocking and sliding 
shaft I is hung in the bearings i i", and is fur 
nished with a lever, it', on its end near the 
dies, actuated at the proper times through a 
lever and stud, if', on the other end near the 
shaft F, by the compound face and groove 
cam i' on said shaft. A spiral spring, j, is 
coiled around said rocking shaft, which keeps 
the studi' in contact with the cam, so that 
the lever i' receives motions corresponding 
with its configuration. J J are two gears of 
the same size and number of teeth, the former 
keyed to the end of the shaft C and the latter 
to the revolving sleeve C, provided with cams 
did, for actuating the side hammersff" and 
''f'', in pairs, for forming the sides of the 

bolt-head. The shaft K, on which this sleeve 
C revolves, has a face-plate, on which the 
plates K are bolted to make ways for the side 
hammers to reciprocate in, but it does not it 
self revolve. It is also provided with an ad 
justable stop-ring, L, and a heading-bar, g, a 
pin, m', furnishing a stop for the barg. The 
cam an on the shaft F, directly behind the 
shaft K, forces the shaft K and all its attach 
ments toward, and the flat spring m from, 
the dies, the key n directing its movement and 
preventing it from revolving. The horizontal 
heading-barg, located directly in the center of 
the shaft K, is driven forward by the cams O 
Oi Oi Oi O?" as they come in contact with 
its inclined projecting end p, and is returned 
against its stop 10' by a spiral spring, a, 
five times at each revolution of the shaft F. 
As the cam in is so formed that once at each 
revolution of the shaft F the whole combined 
mechanism connected to the shaft Kis moved 
toward and from the dies, and then rests 
against the stop-ring L, I am enabled to use 
the heading-barg as a stop, for the purpose 
of measuring the proper length of the heated 
bar, inserted through the open dies and against 
the heading-bar, to be cut off by the shear r 
connected with the movable die e', and also 
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to allow the bolt-head when completed to fall 
from the dies without striking the side ham 
mers. The diese et are fastened in the jaws 
E E by adjusting-screws, and are furnished 
with a cutting-shear, ', which cuts off the iron 
bar from which the bolt is to be made, when 
the jaws are forced together by the cam h" 
through the lever H. One of these jaws is 
stationary, and the other extends down below 
the frame, and is pivoted at S, so that its 
movement is in an arc of a circle. The dies 
are made of such shape as is desired, to fit the 
bar from which the bolt is to be made, and 
when closed firmly clasp the metal and hold 
it until the head has been formed; then they 
are spread apart, and the bolt is allowed to 
fall by its own gravity. An adjusting-piece, 
t, is attached to the frame behind the mova 
ble jaw, and is made tapering to take the strain 
of the heading, and to prevent the Wear which 
would otherwise fall on the pivots below. 
The operation of the machine is as follows: 

The jaws being open, the shaft K with all its 
attachments being as far away from them as 
the stop-ring L will permit them to go, the 
heading-bar g also against the cam in, the bar 
or rod from which the bolt is to be made is 
thrust promptly through between the dies un 
til its heated end strikes the end of the head 
ing-bar. The shaft C being under motion, the 
side hammers are always in action; but the 
calm and the cams O O". O' O/ O' are out 
of action. When the jaws are open to receive 
the heated bar from which the bolt is to be 
made. The bar being in the groove of the sta 
tionary die, the cam i' now moves the lever it 
back and over until it rests on the bar in front 
of the dies, holding it in place while the lever 
H, by the action of the camh', closes the dies, 
at the same time cutting off the bar, and in 
closing the part cut off and holding it firmly. 
The lever i' then recedes, and the cam in be 
gins to move the shaft K, header 9, and the 
side hammers forward against the heated rod, 
partially upsetting its end, the rapid blows of 
the side hammers molding the part upset into 
the proper shape for the head. Immediately 

the heading-bar begins to upset still further 
the heated bar by rapid blows given it by the 
cams O O". O' O' O', which complete the head. The whole shaftkandits attachments 
are now moved back from the dies and off the 
bolt-head, and until arrested by the stop L. 
The jaws are then opened by the movement 
of the cam h, and the headed bolt is allowed 
to drop, and the operation is again repeated. 

It is to be observed that the blows of the 
headerg are struck after both pairs of the side 
hammers have acted, and when they are away 
from the head of the bolt, the heading and 
shaping being done alternately. 
What I claim as my invention, and desire 

to secure by Letters Patent, is 
1. In a bolt-heading machine, the combina 

tion, substantially as herein set forth, of a pair 
ofjaws provided with dies, an upsetting-header, 
and the side hammers, arranged in such man 
ner that they are moved toward and from the 
face of the dies in a longitudinal direction, to 
form the bolt-head, and then to allow it to 
drop, as set forth. 

2. In a bolt-heading machine, the combina 
tion, substantially as herein set forth, of a pair 
of jaws, a cutting-shear, and a detaining-lever, 
arranged to operate substantially as set forth. 

3. In a bolt-heading machine, the combina 
tion, substantially as herein set forth, of a pair 
of holding-dies, the cutting-shear, and the de 
taining-lever, with the non-revolving upset 
ting-shaft and side hammers, all arranged to 
operate substantially as set forth. 

4. In a bolt-heading machine, the combina 
tion, substantially as herein set forth, of a pair 
of holding - dies and a cut-off shear with the 
side hammers, arranged to shape the head of 
the bolt by blows at right angles to its axis, 
and also to reciprocate longitudinally toward 
and from the face of said dies, for the pur 
poses set forth. 

CHARLES HALL. 

Witnesses: 
E. G. WooIFoLIX, 
JOHN F. GARVEY. 
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