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UNITED STATES PATENT OFFICE. 
ABRAHAM REESE, OF PITTSBURG, PENNSYLVANIA. 

RIVET AND BOLT WIACHINE. 

Specification of Letters Patent No. 27,238, dated February 21, 1860. 

To all whom it may concern: 
Beit known that I, ABRAHAM REESE, of 

Pittsburg, in the county of Allegheny and 
State of Pennsylvania, have invented a new 
and useful Improvement in Machines for 
Making Bolts and Rivets; and I do hereby 
declare the following to be a full, clear, and 
exact description thereof, reference being 
had to the annexed drawing, forming part 
of this specification, in which 

Figure 1, is a perspective representation 
of my improved machine. Fig. 2, is a per 
Spective representation of the sliding die 
carriage, set upon rollers. Fig. 3, is a rep 
resentation of the stationary die, detached 
from the machine. Fig. 4. represents the 
Spring heading tool (which is concealed 
from view in Fig. 1) in the position which 
it occupies in the machine. Fig. 5, is the 
Spring heading tool reversed, so as to show 
its shape more clearly. Fig. 6, is a top view 
of the machine, showing the position and 
shape of the several cams, on the shaft B, 
and of the other parts of the machine. 
In the several figures, like letters of ref 

erence are used to denote similar parts. 
My improved machine belongs to that 

class of bolt and rivet machines, in which 
the rod of iron, of which the bolt or rivet is 
to be made, is gripped between dies, which 
shape the body of the bolt or rivet, or if the 
rod is already of the required shape, hold 
it firmly, while the head is formed not by 
pressure, but by the repeated strokes of a 
hammer. 
The difficulty in making good bolts or 

rivets by machinery, is to make the head 
strong and solid, so that it will not be weak 
at the neck or point where the head con 
nects with the body, for it is at this point, 
that bolts or rivets are exposed to the great 
est strain, and therefore ought to be strong 
est. 
Two modes of making bolts and rivets by 

machinery are chiefly in use. In one mode, 
the body of the bolt is held by dies, which 
grip it around the neck, while the head of 
the bolt or rivet is formed by means of a 
header working in dies of the requisite shape 
of the head. The iron to form the head pro 
jecting into the matrix formed by the head 
ing dies, is pressed by a single stroke of the 
header with so much force as to spread it 
out sufficiently to fill the matrix in which it 
is compressed by the header. This makes 
a very prettily shaped head, but as it is not 

always possible to adjust the amount of 
iron, projecting from the gripping dies to 
form the head, to the capacity of the matrix 
formed by the heading dies and header, the 
length of whose stroke must necessarily be 
uniform, it frequently happens, that the 
head does not receive the necessary degree 
of compression, and the pressure of the 
header on the end of the iron rod, is apt to 
Crack it, and make an imperfect head, which 
Will be apt to give way at the neck, so that 
bolts and rivets thus formed are not nearly 
SO strong as those the head of which is 
formed by being upset by the repeated 
strokes of a hammer. The other mode of 
making bolts and rivets, is to use a trip 
hammer operated by machinery, striking on 
the head of the bolt, while the sides and 
corners of the head are also struck by slid 
ing dies or hammers. This mode requires 
complicated machinery, which is liable to 
get out of order and does not form the head 
SO accurately, or give it as good a shape and 
finish as the method first described. My im 
proved machine is designed to combine both 
these methods, securing the advantages of 
each, and at the same time, to simplify the 
construction of the machinery; which is very 
important, as many of the bolt and rivet 
machines, now in use, are very hard to keep 
in order, or to repair when they become 
deranged. 
In order to enable others skilled in the art, 

to construct and use my improved bolt and 
rivet machine, I will proceed to describe its 
construction and operation. 
In the drawing Fig. 1, A, is a strong rec 

tangular frame of iron, which contains and 
Supports the several parts of my machine. 
At one end (which for the sake of distinc 
tion, I shall call the rear end) is a strong 
upright shaft B, the lower journal of which, 
works in a bearing a and the upper journal 
in the horizontal crosspiece b of the frame 
A. This shaft revolves on its axis by power 
communicated by gearing from a steam en 
gine or other prime motor, in any convenient 
way. At the top of the shaft B is a semi 
circular horizontal cam c and at a short dis 
tance below it, is another cam c' of similar 
size and shape, and similarly set on the shaft 
B. These cams work against the cross heads 
di d' which project horizontally from the in 
ner side of the sliding die carriage C, the 
shape, construction and details of which, 
are shown in Fig. 2. 
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The cams oc' operating on the cross heads 
d, d press the sliding die carriage C in a 
horizontal direction, with a rapid motion 
forward, so as to bring the diese e' in con 
tact with each other, and keep them together 
without diminution of pressure, during the 
greater part of the revolution of the shaft 
B. A. Small pointed cam f (see Fig. 6) pro 
jects from the shaft B, immediately under 
the upper cam G by which the back strokes 
of the sliding die carriage C is effected. 
This cam f, projects to the outer edge of the 
cam c, and is designed to work against the 
cross head g projecting from the sliding die 
carriage C near its rear end. The horizontal 
plane of the cross head g is below that of the 
cross head because its cam f, is immediately 
under the cam a on the shaft B, and it (the 
cam g) is so situated on the shaft B as to 
withdraw the sliding carriage C as soon as 
the pressure of the cams 6 c' on the cross 
heads did ceases. 
The sliding die carriage C is set horizon 

tally in the frame A at one side of the ma 
chine, its lower edge resting on rollers h h. 
(seen in Fig. 2, but concealed in Fig. 1) 
which rollers are set in the frame A. On 
the lower edge of the sliding die carriage C, 
is a tenon (see Fig. 2.) which works in a 
longitudinal groove in the frame A, which 
thus keeps it in place. The upper edge of 
the carriage C, is kept in position by two 
arms kle which slide on a horizontal rod i, 
attached to the frame A (as seen in Fig. 1.) 
A strong block D projects inward hori 

Zontally from one side of the frame A, near 
the end of which, is the pivot m on which vi 
brates the arm E of the trip hammer F. 
The hammer arm E is so pivoted to the 
block D that the length of the arm from m. 
to the hammer F is greater than from m. 
to the rear end or point in of the arm. 
Around the shaft B are a series of small 
cams o o &c. (see Figs. 1 and 6) which are 
so placed, as to come in contact with the 
point in of the hammer arm E, and as they 
pass the point n, gradually depresses it, and 
when it passes the highest point of the cam, 
allows it to fall suddenly, thus causing a 
stroke of the hammer, which is repeated as 
often as the point 7 of the hammer arm 
passes a cam O & O' on the shaft, giving as 
many strokes of the hammer in one revolu 
tion of the shaft as there are cams o & o' on 
the shaft B. One of these cams o' is so sit 
uate, that its lowest point comes in contact 
with the point in of the hammer-arm E just 
at the moment when the cam f begins to 
press against the cross head g and the slid 
ing carriage C begins to recede (as seen in 
Fig. 6); by this arrangement, the hammer 
F is raised from the heading tool H, so soon 
as the sliding carriage C begins to recede, 
thus permitting the iron rod of which the 
bolt or rivet is to be made, to be inserted far 

enough between and beyond the dies, to give 
sufficient iron, for the formation of the head 
of the bolt or rivet. The number of these 
cams may be varied at pleasure, so as to 
make the hammer strokes more or less fre 
quent, according to the size of the machine, 
or the cams may be removed from the shaft, 
so that their number may be increased or di 
minished at pleasure. A spring p is at 
tached to the frame A, and either pulls or 
presses the hammer arm E in such a manner, 
as to give a stroke to the hammer F in the 
direction of the diese e, whenever the cams 
O O', pass under the point in of the hammer 
arm. This spring may be a spiral or a leaf 
spring or a heavy piece of india rubber or 
any other kind of spring, which may be 
found most efficient or convenient, and may 
be attached to, or press against the hammer 
arm E on either side of the fulcrum m. 
In a box at q on the front end of the frame 

A, and in exact range with the sliding die 
carriage c, is placed the stationary die e, 
having its face edges, in a line with the cen 
ter of the hole in the frame, through which 
the rod of iron to be made into a bolt or 
rivet, is inserted. The shape of this die is 
seen in Fig. 3, the contour of its face, being 
made to suit the shape of the body of the 
bolt or rivet, to be manufactured:-In order 
to suit the variety of diameter and shape of 
bolt or rivet required, whether cylindrical, 
Square, straight or tapering, a variety of 
suitable dies is kept, which may be in 
Serted in the machine, and used at pleas 
ure. A similar die e', is inserted in a 
suitable box or cavity in the front end of 
the sliding die carriage C-as seen in Fig. 2; 
the dies e and e', when their faces are 
brought together by the forward stroke of 
the carriage, serving either to shape the 
body of the die (or only to hold it firmly in 
place during the heading operation, if the 
rod of iron is already of the proper shape.) 
In the cavity of the sliding die carriage C 
in which the moving die e' is placed, there is 
also inserted a steelchisel or knifes, which 
is placed on the outer side of the diele', and 
projecting beyond its face, so that, when the 
dies e e' come in contact with each other, the 
projecting edge of the knife S passes close in 
front of the outer edge of the die e', thus 
severing the rod, as it is fed into the ma 
chine, cutting off the bolt or rivet of the 
length required, which is regulated by the 
length of the face of the dies ele'. In case 
it is desired to make a bolt or rivet head at 
the end of a long bar of iron the knifes, is 
taken out, and the head is formed at the ex 
tremity of the rod, without severing it. 
The cavity, at the inner end of the dies 

e and e' is enlarged so as to form a suitable 
matrix, when the dies are brought together, 
for forming the head of the required shape. 
If preferred, heading dies may be used of 
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various size, separate from the gripping dies 
ee' and placed with them in their boxes, in 
the frame A, and sliding carriage C. 
The heading tool H, by which the end of 

the head of the bolts is shaped by being 
compressed in the matrix in the dies forme 
for that purpose, is placed immediately in 
the line of the center of the space left 
when the dies come together, and in which 
the rod of iron is placed. The heading tool 
is supported in its place by the projecting 
guide block k through a hole in which the 
heading tool h vibrates as struck by the 
hammer. The shape of this heading tool is 
seen in Figs. 4 and 5. The head end (turned 
toward the eye in Fig. 5,) has a projection 
t, which is square, six sided, round, or other 
required shape of head, and which fits ex 
actly into the cavity for the head at the end 
of the dies e e’. Below this projection, is a 
flange or collar u, which prevents the head 
ing tool passing so far into the dies, as to 
injure their inner surface, in case the head 
ing tool should be struck by the hammer be 
fore the iron rod is fed into the machine. 
Below their collar or flange ... the heading 
tool is squared so as to work in the similarly 
shaped hole in the guide block k, and then 
cannot turn on its axes, which would pre 
vent its head entering the dies accurately. 
There is a spring through the heading tool 
and attached to the guide block k which 
causes the retrocession of the heading tool 
H, whenever the hammer is raised after a 
stroke. The head F of the hammer is so 
situated as to strike fair on the end of the 
heading tool at every stroke. 
Having thus described the construction 

of my improved machine, a few words will 
suffice to explain its operation. 
When the sliding die carriage is with 

drawn, the rod of iron to be made into bolts 
or rivets, being first heated to a Welding 
heat, is inserted between the dies. The 
hammer being raised by the cam a' as be 
fore described, so as to allow the retroces 
sion of the heading tool, the end of the bar 
is passed in, until it touches the head it of 
the heading tool H. The further revolution 
of the shaft B, quickly closes the dies e e' 
and grips the iron rod firmly, giving it the 
required shape of body, if it be not already 
of the shape of the cavity of the dies; a 
portion of iron rod projecting beyond the 
end of the dies sufficient to form the head of 
the bolt or rivet: A still further revolution 
of the shaft B causes the end of the heading 
tool to be struck forcibly by the hammer, 

and the head t of the tool H, pressing 
against the end of the heated rod, when the 60 
tool is struck by the hammer, upsets it, and 
drives it into the cavity or matrix in the 
dies: the hammer is immediately raised, 
and the heading tool H. flies back from the 
dies, and another blow of the hammer fol- 65 
lows, causing the end of the rod to be struck 
with a rebounding blow, almost exactly like 
that struck by hand with a hammer, only 
much more powerful. These blows are re 
peated as often as there are cams in the 70 
shaft, and then the sliding carriage is with 
drawn, and the finished bolt or rivet drops 
out, and the machine being ready for repeat 
ed use, the iron rod is again fed in, with a 
like result. 75 

It is manifest from the description, that 
the operation of my machine, compresses 
the iron forming the head of the bolt or 
rivet, in the matrix formed by the dies for 
the head, by the head of the heading tool, 80 
which fitting in between the dies, gives a 
smooth and finished appearance to the head, 
while at the same time, the action of the 
hammer on the heading tool, upsets the iron 
in the like manner, as if the iron were struck 85 
immediately by the hammer, and the result 
is that the iron in the head of the bolt or 
rivet, is firmly welded together, making a 
strong and solid head. 
Having thus described my improvement in 90 

bolt and rivet machines, what I claim as my 
invention, and desire to secure by Letters 
Patent, is 

1. The use of a sliding die carriage, work 
ing upon rollers, in the manner hereinbefore 95 
described. 

2. The combination of a heading tool, re 
acting by means of a spring, With a trip 
hammer so arranged as to give repeated 
strokes on the heading tool between each 100 
stroke of the gripping dies, and with dies 
forming a matrix for the head of the bolt 
or rivet; for the purpose of forging the 
heads of bolts and rivets into shape when 
inclosed in a die, by repeated blows of the 105 
hammer on the heading tool working in the 
cavity of the heading dies in the manner 
hereinbefore described. 
In testimony whereof I have hereunto set 

my hand, this twenty-sixth day of Novem- 110 
ber A. D. 1859. 

ABRM. REESE. 
In presence of - 

MARTIN G. CUSHING, 
AND. M. MASTER. 

  


