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SHANKS OF BOLTS. s 

Specification forming part of Letters Patent No. 171,493, dated December 28, 1875; application filed 
August 9, 1875. 
--- 

To all whom it may concern: : 
Be it known that I, WILLIAM E. WARD, of 

Port Chester, in the county of Westchester. 
and State of New York, have invented a 
new and Improved Machine for Pointing, 
Threading, and Dressing the Heads of Bolts; 
and I do hereby declare that the following 
'specification, taken in connection with the 
drawings making a part of the same, is a full, 
clear, and exact description thereof. 
My invention relates to the machinery nec 

essary to turn out a finished bolt from a com 
mon forged blank, appropriate for the same, 
and comprehends devices and combinations 
for performing the operations of selecting the 
blanks, one at a time, from a row; presenting 
the blanks, one after another, always in the 
same position, to revolving gripingjaws, and 
at a definite distance gaged from the under 
side of the heads of the blanks; pointing their 
ends; threading their shanks cotemporane 
ously with either the pointing or threading 
operations, or both; dressing their heads; and, 
finally, discharging the finished bolts from the 
machille. 
The first division, for a right understanding 

of my machine, relates to the means for re 
ceiving the blanks, one by one, in succession, 
and presenting them always in the same re 
lation to the revolving jaws wherein they are 
to be griped and held, until they are finished 
and discharged. 
A, Figs. 1, 2, 3, represents a railway-guide, 

such as is well known to constructers of screw 
cutting machinery, and which is to be supplied 
by hand, or by any suitable self-operating 
feeding-machinery, with blanks which have 
been properly forged and headed. The row of 
blanks in the guide, with the exception of the 
last one at the bottom, is supported, when the 
machine is about to take a blank, by means of 
a vibrating toothed cut-off check 2, Figs. 2 
and 4. Underneath the delivery end of the 

above the portion 3 of the surface of the table. 
The table is pivoted to the frame of the ma 
chine at 5, Fig. 4, and has a vibratory move 
ment given to it by means of a cam, 6, Fig. 3, 
which moves a long sliding bar, 7, upon the 
front end of which is an inclined plane, 8, and 
which latter, Fig. 4, coming into engagement 
with a friction-roller, 9, on the radius arm 10, 
of the table, vibrates the latter in one direc 
tion, while a spring, 11, when the influence of 
the inclined plane 8 is removed, vibrates it in 
the opposite direction. When the table is 
moving forward with a blank in the holder 4, 
the cylindrical surface 3 of the table supports 
the column of blanks in the guide, for the real 
son that the cut-off check 2, which is only op 
erated by the combination of the table during 
its backward movement. with the arm 12 which 
controls the closing of the check, is withdraw: 
by the action of springs 13, and thus a new 
blank, resting upon the surface of the table, 
is always in readiness, upon the return move 
ment of the table, to be separated from the 
others in the row by the cut off check de 
scribed. 
The vibrating table is moved forward far 

enough for the axis of the hollow semi-cylin 
drical blank-holder 4 to coincide with the axis 
of the griping-jaws, and the next operation to 
be performed is the insertion of the blank into 
such jaws. An adjunct of the holder 4 is a 
scroll-guide, 14, composed of two members 
which are counterparts and held together by 
spring-pressure. One of the members is shown 
at Fig. 7, and the combination of the device 
with the blank-holder 4 is shown clearly at 
Fig. 6. The office which is performed by it is 
to cause each blank as it is pushed out of the 
holder toward the jaws by the follower-rod 15, 
and through the scroll-guide, to be turned axi 
ally far enough to ensure the squared portion 
under the head standing in a position corre 
sponding with the position which the open 

railway-guide is located a vibrating table of jaws will occupy. The follower 15 is operated 
peculiar construction. Its surface is a section 
of a solid cylinder, 3, Figs. 4 and 6, with the ex at the right time to push the blank out of the 

holder and through the guide by means of the 
ception of its front edge, which is a section of calm 16, Fig. 1, located on the transverse 
a hollow cylinder, 4, and this latter forms a shaft B. The calm 16 gives movement to a 
curved lip or pocket of sufficient depth to receive lever, 17, Fig. 2, pivoted to a downhanger, 
the blank without any part of the same being C, from the frame of the machine at 18, and 



2 71,493 

this lever gives movement to the long rod 19, 
Figs. 2 and 3, whereby the lever 20 is 
worked, with which the follower-rod is con 
nected. 
As before suggested, the griping-jaws must 

always stand in a position corresponding with 
that which the blank will occupy after it has 
been properly rotated by the combined action 
of the follower and the scroll-guide above de 
scribed. The mechanism by which this is 
brought about is as follows: In combination 
with a cylindrical case, D, Figs, 1, 2, 3, 
which surrounds the gripingjaws, is arranged 
a loose ring, 21, Figs. 1, 2, and 5. Upon the 
side of this ring is pivoted one or more spring 
pawls, 22, and notches, with which the said 
pawls are intended to engage, are cut in the 
periphery of the circular head or revolving 
journal in which the jaws are mounted. A 
flexible cord or chain, 23, is attached to the 
ring 21, and at its free end sustains a weight, 
24. A continuation of the cord beyond the 
point of attachment to the ring is made, and 
its end is linked to the treadle-lever 25, Fig. 
3. This treadle-lever is under the influence. 
at certain times of a cam, 26, on the trans 
verse cam-shaft B, and at the proper moment, 
before the blank has been introduced into the 
jaws, it acts to cause the pawl on the ring 21 
to engage with some one of the notches in the 
journal-head and cause the jaws to be rotated 
until they come to the proper position. 
The effect of the weightis, when the treadle 

lever is relieved from the influence of the cam, 
to rotate the ring in the opposite direction 
from that in which it moves to engage with 
the notches, and cause the pawl to ride up, 
the surface of a projecting pin, which elevates 
its end so as to prevent engagement with the 
notches as the journal revolves. 

. . . . Inasmuch as the operations of the machine 
include that of dressing the head, it is neces 
sary that the head of the blank be set off far 
enough from the face of the griping-jaws, to 

: allow a tool to be brought up to do the work. 
The extent, therefore, to which the blanks are 
to be entered in the jaws, is to be determined 
by a movable gage, against which the under 
side of the head of the blank brings up, when 
the blank is pushed into the jaws by the fol 

, lower-rod. This gage 27 is shown at Fig. 5. 
It is a flat plate of metal of a hook shape, 
with its upper front edge made V shape to 

ing the gage to recover its proper position so 
soon as the follower begins its retreat. In 
combination with such spring, to allow lat 
eral movement, there should be a fixed stop 
to limit the action of the spring upon the gage 
in the opposite direction. 
The blank having been inserted in a pair 

of jaws, as above described, it is griped by . 
the action of a pair of springs. 31, Figs land 
3, which work, through connecting-rods, tog 
gle-levers combined with the jaws, whenever 
such springs are permitted to act for that pur 
pose by the cam 32, Fig.1, which controls the 
bell-crank lever 33, having a yoke-shaped 
short arm, 34, furnished with friction-rollers. bearing against a sliding ring, 35, which lat 
ter, obeying the action of the cam, compresses 
or releases the springs 31, and thereby deter 
mines when and for how long the blank shall 
be griped by the jaws. . . . 
The first operation performed by the ma 

chine after the blank has been griped by the 
jaws is to point the end of the blank. This 
is done by means of a stationary burring 
tool, which is moved up to and into engage 
ment with the end of the revolving blank. Inasmuch as the next following operation 
of the machine will be to eut the thread upon 
the shank of the blank by means of a die-cut 
ter, and as both the operations mentioned t 
must be performed by different tools, each of 
which must occupy, while doing its appropri 
ate work, the same position with respect to 
the blank, it follows that a great advantage 
in favor of a simple organization of the ma 
chine will be obtained if one system of mech 
anism can be employed in common by the cut 
ter which points the blanks and the dies which 
cut the thread, to bring them, respectively, 
into place and position to perform their sepa. 
rate functions. The accomplishment of this 
constitutes one of the characteristic features 
of my invention. The burring-tool:36 and the 
threading-dies 37 are shown at Fig. 8. They 
are mounted in the same holder E, and are 
arranged in the arc of a circle, of which the 
hinged support F, Fig. 1, for the spindle of 
the holder, is the radius. The spindle for the 
holder is shown at 38, Figs. 1 and 2, and also 
a fragment of it at Figs. 9 and 10. 

Referring, now, to Fig. 10, it will be seen 
that a vertical lever, 39, hinged at its foot to 
the down-hanger frameC, Figs. 2 and 3, will, 

conform to two sides of the squared neck of from its connection at its upper end with the 
the blank. The longer arm of the gage is 
mounted on a stud, 28, and a spring located 
underneath the frame tends to keep the gage 
in the position shown at Fig. 5. In combina 
tion, however, with the gage is a lever, 29, 
Fig. 3, which is under the control of the cam 
30, Fig.1, on the shaft B, and which, after the 
gage has performed its office, causes it to move 
out of the Way. The gage should also have 
a capacity, by means of a spring, to move 
laterally, so as to present a yielding resistance 
to the thrust of the follower-rod 15 in push 

...ing the blank into the jaws, such spring-caus-, 

spindle 38, cause the latter to be moved for 
ward or backward as such lever is vibrated. 
Upon the side of the said vertical lever is set 
an inclined plane, 40, and in combination with 
this inclined plane is a roller, 41, mounted 
on an adjustable stud-pin, set in a slot in a 
hinged lever, 42. A coiled spring, 43, exerts 
its power to pull downward the lever 42, and 
in so doing the effect will be that the roller 41, 
pressing against the surface of the inclined 
plane 40, will cause the spindle 38, and its at 
tached holder for the burring-tool aid the 
threading-dies, to move forward. In opposi 
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tion to the action of the spring 43 is a revolv. 
ing cam, 44, which renders the spring neutral 
for the purpose above mentioned, except at 
those times when the V-shaped tooth 45 on 
the lever 42 can descend into the sections of 
Such cam as cut away. One of these depress 
ions below the neutral line is to enable the 
Spring 43 to move forward the burring-tool to 
engage with the end of the revolving blank, 
and hold it by yielding pressure againstitun 
till such end is pointed, and the other is to en 
able the threading-dies to move forward to 
engage with the blank to cut the thread, and 
hold the dies in that relation, by yielding 
pressure until the dies have commenced to cut. 
With this explanation of a mechanism which 
is called into action during the pointing of the 
end of the blank, and again upon the com 
mencement of the immediately following op 
eration of commencing to cut the thread, it is 
necessary to understand by what means the 
burring-tool is, after it has done its work, 
brought backward out of engagement with 
the end of the blank, and thereupon the thread 
ing-dies brought up into a line coincident with 
the axis of the blank. 
The hinged arm F supports the spindle 38 

of the holder for the burring-tool 36 and thread 
ing-dies 37. It is hinged at 46 to a standard 
set upon the frame. Projecting downward 
from the said arm is a lever-arm, 47, Fig. 2. 
This lever-arm is capable of being worked in 
One direction by the movement of an inclined 
plane, 48, Fig. 1, which is attached to a slid 
ing bar, and in the other direction by a spring. 
This sliding bar is operated by a cam, 50, 
Figs. I and 2, on the cam-shaft B. 
When the burring-tool is about to commence 

its Work, and while it is pointing the end of 
the blank, the said inclined plane 48 is not 
influencing the position of the hinged arm F. 
ald the axis of the burring-tool is coincident 
With the axis of the blank. So soon, however, 
as the end of the blank has been pointed, a 
spring, located at the foot of the vertical lever 
51, Figs. 3 and 4, causes, by means of a link, 
Fig. 10, connected thereto, the lever 39 to move 
backward, the hinged lever 42, Fig. 10, being 
elevated so as to counteract the pull of the 
spring 43, and thereby withdraw the burring 
tool from the blank. The inclined plane 48, 
Fig. 1, is now set in motion by the cam 50, 

- whereby the hinged supporting-arm F is vi 
brated far enough to bring the threading-dies 
into coincidence with the axis of the blank. 
Meanwhile the V-shaped tooth 45 on the lever 
42, Fig. 10, has passed the apex of the call)- 
face on the revolving disk 44, which has coun 
teracted the pull of the spring 43, and the 
latter now exerts its force to carry forward 
the spindle 38 and the threading-dies into 
contact with the end of the blank. The op 
eration of threading now commences, and con 
tinues so long as the jaws are permitted to 
revolve for that purpose. 
The length of time that the burring-tool 

shall continue in action is, determined by the 

length of time that the mechanism shown at 
Fig. 10 permits the spring 43 to act to press 
the tool against the end of the blank; but the 
length of time that the screw-threading dies 
shall continue in action is governed by a cam, 
52, Fig. 1, which, through suitable lever-con 
nections, (shown at Fig. 3,) causes the lever 
53 to operate an internal shaft, G, to clutch 
the pulley 54 into its shaft, and give motion 
to the jaws as well as to the main cam-shaft 
B, which latter is driven by the worm-gear 
55 on said shaft. So soon as the cam last 
mentioned (52) ceases to exert force, the coun 
teracting spring 56 unlocks the clutch-connec 
tion of pulley 54, and immediately locks pull 
ley 57 with its shaft, and which latter pulley, 
running in the opposite direction, and being 
connected with the revolving jaws by the 
gearing shown at 58, Fig. 1, causes the jaws 
to revolve in the opposite direction, to enable 
the dies to back off from the screw which they 
have just cut. The clutch-gearing last above 
mentioned possesses special points of novelty, 
which I propose to describe in another appli 
cation for Letters Patent. 
As my machine comprehends the operation 

of dressing the head of the bolt cotempora 
neously with the operation of pointing the 
end or threading the shank, or both, and be 
fore the backing off of the dies has commenced, 
I will next describe how this is effected. 
Referring to Figs. 1, 2, and 4 it will be seen 

that, as both the head of the blank and the 
shank are to be operated on at the same time, 
in order to both dress the head and cut the 
thread, it is necessary that the holding jaws 
should be unlike those commonly used to hold 
blanks in screw-making machinery, in this, 
that the blank must be able to project at both 
the head and the shank beyond the jaws; con 
sequently the griping jaws must be constructed 
so as to have a clear opening through them 
for the introduction of the shank of the blank. 
In Fig. 2, the shell or case, which incloses the 
pointing-tool and threading-dies, is partially 
cut away, showing the relation of the thread 
ing-dies, the holding jaws, and the tool for 
dressing the head to each other. 59 repre 
sents a vibrating tool-holder, which is set upon 
a rocking shaft, 60. The holder is supplied 
with a cutter, 61, of suitable form to dress the 
under and outer surfaces of the heads of the 
blanks. This holder is made to bring the cut 
ting-tool up to the head, at the proper time, 
by means of an inclined plane, 62, on the slid 
ing bar 63, which latter is actuated by the 
cam 64, Fig. 2. The tool is fed against the 
head of the blank by the inclined plane, for 
such length of time as is required to dress 
off the head, and then is permitted to retreat to 
its first position by the shape of the actuating 
cam 64, and the influence of springs suitably 
applied to the tool-holder and to the sliding 
bar. 

In case it should happen, from any cause, 
that when the said tool-holder for dressing 
the head is moving toward the head of the 
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blank, the vibrating table 3, and its append 
ages, have failed to previously move out of 
the Way, a stop-motion is arranged to stop 
the whole machine. Abelt-shipper rod is held 
by means of a latch and against the pressure 
of a spring, so that its shipper-pins will be in 
the right position to permit the driving-belt 
to revolve the fast pulley. From the under 
side of the vibrating table is hinged a lever, 
the lower end of which is linked to a sliding 
rod, which latter will, if the said lever be 
moved backward, trip the catch which holds . 
the shipping apparatus, and allow a spring to 
act to slide the shipper-rod, so as to run the 
belt off from the fast and upon the loose pull 
ley. Unless such lever be so moved the catch 
connection which holds the shipper will not 
be disturbed, except at the will of the operator. 
Upon the side of the lever above mentioned 

is pivoted an arm, 65, Fig. 1, the free end of 
which rides upon the point of a tappet, Fig. 
2, which vibrates as the shaft 60 rocks. Up 
on the under side of this arm is a shoulder, 
against which the face of the tappet in the 
shaft will not come into contact, if the table 
has performed its proper motions; but, other. 
wise, the tappet will strike against such pro 
jection, and thereby, moving backward the lev 
er, cause the latch which holds the belt shift 
errod to be tripped, and the machine to stop. 

During the operations of pointing the ends 
of the blanks above described the chips 
which are made are discharged through a duct, 
66, coming out at the side of the die-holder, 
Fig. 9, and the chips produced in the opera 
tion of cutting the thread through the open 
ings 67, Fig. 8. 
The foregoing description embraces all the 

operations which are performed by the ma 
chine to convert a blank for a bolt into a 
bolt pointed at the end, with the thread cut 
and the head dressed off. After these opera 
tions have been completed, the cam which 
controls the action of the jaws has revolved 
to a point which allows them to open. There. 
upon a wiper, 68, Fig. 1, on the shaft B, comes 
into engagement with a roller, 69, Figs. 1 and 
10, set on a stud-pin in the side of the lever 
51, which is linked to the lever 39, and causes 
the spindle 38, and its holder for the cutting 
tools, to move toward the head of the machine. 
This movement partly discharges the bolt from 
the jaws, but its complete expulsion is effect 
ed by the long rod 70, which lies in the axis 
of the spindle, 38, Fig. 1, and is actuated at 
the proper moment by the cam 71, Fig. 2, act 
ing through the system of levers and connec 
tions shown at 72,73, 74, 75, and 76. Mean 
while another blank has been taken from the 
row of blanks, and all the operations above 
described are to be repeated. 

I do not limit myself to the construction of 
the several parts of the machine as described, 
but mean to include all mere formal variations 
of structure and arrangement not affecting 
the principles of operation involved in my ma 
chine, as described. 

What I claim as my invention, and desire to 
secure by Letters Patent, is; 

1. The combination of the following instru 
mentalities or organisms: revolving jaws or , 
clamps constructed to receive and hold a bolt . 
blank so that both the head and the shank of 
the blank will project beyond the jaws, suita 
ble threading-dies for cutting the thread on 
the shank, and a shaving-tool for dressing off 
the head of the blank while the operation of 
threading the shank is being performed, sub 
stantially as described. 

2. Revolving jaws or clamps suitable for 
holding a bolt-blank, in combination with a 
pointing-tool and threading-dies mounted in 
the same holder, and arranged to be brought 
successively into coincidence with the axis of . 
the blank, so as to first point and then thread. 
the blank, substantially as described." 3. The combination of the following instru 
mentalities or organisms: revolving jaws or 
clamps, constructed to receive and hold a bolt 
blank, as described, a tool for pointing the 
end of the blank, dies for threading the shank, 
and a shaving-tool for dressing off the head 
concurrently with the operations of pointing 
or threading, or both, substantially as de 
scribed. . - 

4. The combination of a guide adapted to 
hold and conduct a row of blanks, a vibrating 
table, 3 and holder 4, as described, and a 
spring-check operating to cut off the under 
most blank from the column of blanks in the 
guide by the movement of the vibrating table 
as the holder is about to receive a blank, the 
column of blanks at other times being sus. . . 
tained by the table, substantially as 'specified. 

5. The combination of a blank-holder, 4, a 
follower-rod for pushing the blank into the holding-jaws, and a spring-scroll guide for 
turning the blank on its axis as it is entering the jaws, substantially as described. 'forbination. With the revolving holder 
in which the gripingjaws of a bolt-threading 
machine are mounted a ring, 21, or its equiva 
lent, carrying a spring-pawl, and suitable 
mechanism for causing such pawl to engage 
with the holder and partially rotate the same 
to always bring the jaws to a given position. 

S 

7. The combination of revolving griping 
jaws, adjustable to position, as described, 

as de with the mechanism, substantially 
scribed, for causing the bolt-blank to be ro- . . . . tated axially, as set forth. . . 8. In combination with revolving griping 
jaws a vibratory gage, 27, to determine the 
distance measured from the under side of the 
head of the bolt-blank to which the latter 
shall project from the face of the jaws, sub stantially as specified. 

9. The combination of a follower-rod for 
pushing the bolt-blank into the gripingjaws, 
with revolving griping-jaws for holding such 
blank, and a gage, 27, constructed to yield 
laterally to the thrust of the follower-rod, and , 
recover itself as the follower retreats, substan. 
tially as described. 
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10. The combination of a burring-tool, 36, 
for pointing the end of the blank, and thread 
ing - dies 37, for cutting the thread on the 
shank, when the same are mounted in a com 
mon holder, and arranged to be brought suc 
cessively into coincidence with the axis of the 
blank, substantially as described. 

11. The combination of the following-named 
organisms: machinery, substantially as de 
scribed, for giving a forward movement to, 
with yielding pressure upon, the spindle, 
which carries the holder containing the burr. 
ing-tool and the threading-dies; machinery, 
substantially as described, for causing the 
said threading-dies to be brought into the 
plane previously occupied by the burring-tool, 
and machinery, substantially as described, 
for causing the common holder for the burr 
ing-tool and threading-dies to retreat from the 
blank after the blank has been pointed and 
before the change in the relation of such 
tools to the blank to bring the threading-dies 
into action has been made, substantially as specified. 

12. The combination of the spindle 38, a 
common holder, E, for the burring-tool 36, 
and threading - dies 37, with the vibrating 
hinged journal-support for the same, substan 
tially as described. W 

13. The combination of the longitudinally 
moving spindle 38, the wiper-arm 68, and the 
expelling-rod 70, whereby the said spindle 
and its holder for the cutting-tools are made 
to perform the office of preventing the ex 
pelling-rod from buckling when acting to ex 
pel the finished bolt from the holdingjaws, 
substantially as described. 

14. The combination of a suitably-arranged 
spring-operated belt-shipper bar, the vibrat 
ing table 3, and blank-holder 4, and the vi 
brating holder 59 for the head-dressing tool, 
substantially as described, for tripping the 
holding-latch of the belt-shipper bar for stop 
ping the machine. 

WILLIAM E. WARD, 
Witnesses: 

FRANK. S. ARNOLD, . 
.J. C. B. WOODS. 


