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Wnited

tates Patent Office.

VICTOR DE M. UPHAM, OF BROOKLYN_NEW YORK. |

Letters Patent No, 110,515, dated December 27, 1870 ; antedated December 10, 1870,

IMPROVEMENT IN MACHINES FOR HEADING RIVET AND SCREW-BLANKS.

" The Schedule referred to in.these Letters Patent and making part of the same,

Be it known that I, Vicror DE M. UPHAM’ of
Brooklyn, in the county of Kings and State of New
York, have invented a new. and Improved Heading-
Macline for Heading Rivets and Screw-Blanks; and
I hereby declare tlnt; the following is a full, clea,l
and exact descuptlon of the - same, reference bem«r
had to the accompanying dmwmfr making part of thls
“specification.

My invention has fm its ochcb to construct a rivet
and screw heading-machine which will operate with
greater rapidity, (md which may be more. readily ad-
. Jmtul and adapted to different work than ¢ any hither-
to in use.

My invention consmta in various improved deviees-

and. combinations designed to accomplish the above
result, which are hereinfier fully enumerated and de-
seribed.

- On sheet 1 of the drawi ing—

Figure 1 représents a plan view of the heqduw-xm-’

chine complete.

TFigure 2 is_a vertical longitudinal Section of the
sa_me.

Sheet 2 of the drawing shows, on an enlarged scale,
various details of the machine, which- have been des~’
ignated by the same letters that mdldmte couespond-
ing parts on sheet 1.

The different views of the same parb on sheet 2 are
distinguished by attaching a numeral to the designat-
ing letter.

A represents the main frame of the machine. It

" eonsists of two thick, heavy sides, Joined ‘togetlier at
their ends in-a smgle casting, and is supported by
suitable legs, z 2 2 2.

The sides of the framing near one end are thickened,
and lateral openings prov 1dnd to receive the boxes ¢ c
¢ ¢ of the main shaft B.

These boxes are adjusted to the shaft by nuts on
keys y y.

The shafs B, between its bedunrm is enlar, tred on
one side, so as to form an eccentuc, 0.

This eccentnc, by weans of a heavy connect1ng~1 od,.
D, moves the hammer-bloek E back-and forth i in smt-
able guides formed inside the frame A,

The block B carries the hammer b which heads the
rivet-blank.

@ desighates the (he platc

- A side of this plate is provided with a semicireunlar
groove or recess, agamst the edge of whieh the wire
is enut.

- The blank thus cut is transferred over an adjoining
opening in the plate, and is pushed into the sameand
headed by the hammer.

In practice I generally construct the die-plate @ with |
a number of cutting-recesses and die-openings, as is
shown on sheet 2, in which «' represents the -face of

~

v

the die-plate; @? a cross- section, and a*a side view
-of the same. ‘

Usnually, the upper- _side edves of the die-plate are.
made to-project slightly, in the manner shown, and
thiough them are cut semicircular grooves 50, against
the edrres of which the wire iscut.

Oppomte and near the grooves 50 ars placed che-
openings 51.

Only one of the gx ooves 50 and one of the die-open-
ings 51 are in use at-the sanie time, but the plate may
be turned round and shifted. weltlcmlly, to bring into.
use either of the openings desired.

The holes in the plate may be of tlxe same size as
“shown, or of different sizes, so that rivets of dlfferent
dnmetels can be made in the same plate..

_Each die-opening 51 is located opposite the groove .
50, used in ccnnection with if, but the die-openings
on the two sides of the plate need not e placed oppo-
site each other, as shown, but may be “staggered” to
increase the strength of the plate.

The die-plate, with itsopenings and recesses, is some-
times called, techuically, the *“ die.” It is secured in
place in any suitable manner.

As shown, its sides at the rear are of dovetail form,
and are secured by means of a key in & groove of cor- -
" responding shape in a die-block, marked I,

" This die-block may, however, be omitted, and the
die-plate @ be secured directly-in the bed A

The back part- of die-block ¥ is made of dovetail
shape and fits mto a corresponding recess in the bed”
A, where it is sectired by a key.

'Near the center of this die-block I are two holes,
in one of which is fitted twhtly a bush, 7, the interior
of which is of sufficient size to permit the free passage
of'the wire from whielr the blanks are formed.

One side of this bush is cub away to fit it to the
edge of -the dic, and the latter is so adjusted that the
wire, in passing through the bush, enters one.of the
grooves in the edfre of the die, as sliown on sheet 2
at @

When.one of the glooves is placed opl)osme the
bush 5 the zubommrr hole in the die comes -opposite a
larger hole in the die-plate ¥\

In this hole is placed a steel pin %, fitting Iooselv
and of a length eqnal to the thickness of die-block. 17,

I'lie hole in-die «, opposite k, has also, fitted loosely
into-it, a steel pin, m, the length of which is equal to
the thickucss of the die, and the rear end of which is
upset to fit.a countersink suxroundmfr the hole on the
back of the dic. -

By referenec to sheet I, tig. 2, lb mll be éeen that
the pin & bears against the head of a bolt, #, which
slides through a bush, o, that screws into frame A.

‘When th‘evpiu m is pushed in it pushes back & and.
bolt 2. until the head of the latter rests upon the end



_of bush o, This bush may be turned in or out to
form rivets of different lengths.

Across the face of the die-block I and die @ slide
the ends of the “cutter” & and “finger” ¢

- The ofiice .of 4 is to cut off the blank fxom the wire
7, and, in connection with e, to transfer the samne over
the adpmmg hole in the die-block, into which hole
the blank is pushed by the hammer and headed.

. On sheet 2, & shows a top view of the eutter in-
closed by its bezum«s

dis a houzontal]ongltudunl section of the cutfer;

d', a side view; and

d*, an end wew of the same.

The cutter consists of a square bar-with one corner

“removed and one-half cut away for part of its length
on a diagonal longitudinal section..

Tn the flat position thus exposed is fitted ina dove-
tail groove, a thin piece of steel, f, with a semieircular
groove across it to grasp the blank. :

The cutter & is operated by lever g thlou;,h a pin,
p, which. enters a half hole in the side of the outer
end of 4, and a corresponding halt‘ hole in the end of
the lever.

The finger e is constructed exactly like d, but lles
on the opposite side of the machine.

The cutterand finger have each two 'bemmga,-one
on the die-block I and the other in brasses g g in the
frame.

One side of the first-named beari mg is formed by
and the other by the caps-u w, Which keep the mov-
ing parts up to their places.

Each pair of brasses, g and g, fits into a circular
hole inthe frame, the front brasses of each pair being

tightened and 'Ld_]usted by keys, h h, and the back
_ones by screws ¢ 4, and also by two others in the bot-
tom of the frame not shown.

The front brasses extend out further than tlie inner
ones, so as to furnish support opposite the pins p p.

The cutter 4 and finger e may be made triangular,
or have any number of sides, or may be round, and
provided with a feather,-so long as the gencml con-
struction and arrangement relative to the bearings
‘of said cutter and finger and to the die-plate remain
substantially the same.

The levers g and 7, which operate respectively the

cutter and finger, are pivoted at their centers to

brackets on the frame, and carry on their rear ends
rollers O O, which enter and receive motion from
grooves in cams s and t, the operations of which are
more particularly descnbed hereafter.

G and H are fly-wheels, to steady the motion of -

. the machine, and I and I are the driving and loose
pulleys.

~On the inner hubs of the (111\'mrr-w11e(,ls are placed
cams v and w. -

The cam %, by means of connectxon x, operwtes a
lever, carrying a number of pawls of different lengths,
which engage with the teeth of a ratchet-wheel, I,
and give motion to the gear-wheels M M and the
) f(i,]ed-wheels J J, which propel the wire into the ma-
-chine

The connection # and the pawl-lever are operated
in one-direction only by the cam, and are returned to
place by a spring,. -
© K is a strong lever, pivoted to the frame. One
end of the lever presses against the bolt n, the other
by means of a connection, Y, receives miotion from the
cam . :

The connections « and Y are supported, near the
cams which operate them, by suitable brackets. at-
tached to the frame.

The operation of the machme is as follows:

The wire ?is taken from a coil on a reel in the
usual manner. The wheels revolve in the direction
of the arrow.
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operation, as the hammer b is drawn back by E, D,
and C, to the position showny the eam w, by means
of. 10(1 Y, lever K, bolt #, and pins % and m, pushes
out of the die a 1iv et, headed at the previous stroke,.
and the cam 2, in the manner described, moves the
feed-wheels J J and advances the wire mto the ma-
chine the lerigth of one rivet-Dlank, or until the end

| of the wire strikes a small adjustable stop, 10.

' By this time the cams s and ¢ have, in manner de-

seribed, moved the cutter 4 and finger e so that their .

steel ends grasp the wire on each side. All the parts
are then in the position shown in the drawing.
The cutter and finger are then moved togethcr
toward the rightof the machine, toward rod Y, infig. 1

the steel end S of the ¢cutter cuts off the wire. 'Lgmnst‘{

the edge of the die; and the blank thus formed being
lLeld between the thin steel ends of the cutter zmd
finger is transferréd partly across the die, until it
comes opposite the hole then in use. Here the blank
is held until the hammer b comes up and pushes it
into the hole, when the cutter and finger are suddenly
pulled back out of the way.

The enirance of the blank into the die pushes in,

the pins m and &, and bolt 1, and moves [ uritil the for-

ward end of Lol » rests on the -end of o, when the
hammer upsets the end of the blank and formns on it
a head, couespondmv to the slnpe of the Lammer-

“face.

- The hammer is now mthdmwn the belt » is pushed
back, as before, to force out the headed blank or
met the feed-ge'n pushes in the wire for another
blank, whicl is-cut off, carried to the part of the die
in use, pusled in, the cutter aud finger withdiawn;
the head made, and the operation conmnuously re-
peated, a rivet being formed at every revolution of the
machine.

On sheet 2, s and ¢ represens tne-development of
the cylindrical surface of the cams s and ¢, fig. 1, on
a larger scale, ‘and show the shape of the grooves on
the cams at all points in the circumference.

At or about the time that the hammer has formed
the rivet-head, and has commenced to veturn, the
cams s.and ¢ wonld be in.such a position that the
rollels would lie in that part of the groove correspoud-

ing to N Nin the surface, as seen on sheet 2. At

this point the rollers are nearest the interior edges of
the cams, 80, since the levers ¢ and r reverse the nio-
tion of the cams, the entter and finger are pulled to
their fullest extent-from the center of the machine.

The motion of the circumference of the cams 1s in
the direction of the arrow, (see sheet 2.)

At or-about the timé the circumferences and thcu )

grooves bave moved until the -points 11 11 have
reachied the rollers O O,the hanrmer has been pulled
partly back, and the nvet has been neaily or quite
LJected from the die.

. As the cam continues revolving, the groove in cam
t moves the roller outward and- the finger ¢ 1nwm'd
over the die.

. The cam ¢ commences moving its roller slowly out- .
ward ag the point 12, -and the ad_]usbm(,nt is such that
at the point 13 both cutter and finger lhave grasped -

the wm,, and the par t3 are in the posmou shown in
fig. 1.
“The grooves in botl: cams now turn to the left with

the same angle, thus moving the cutter and finger to .

the right, cutting off the blank and moving it over
the die to the par mcul'u lole in use, which is reached
at 14. :

The hammer now pushes the blank into the die,

" and before the hammer reaches the entter and ﬁu«ex, ‘

the cam has moved so that the rollexs are at.15, and
become suddenly drawn in, pulling the- cuvtel and
finger away from- the Dlink, and back to the same
posmon as when the rollers were at N N.

It will observed that tlie cams give to the levels q
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and # and the cutter and finger 4 and ¢ a positive |

movement at all times.

Other machines give these parts a positive move-
ment in but one direction. )

The levers g and # also transmit the motion in the
most direct manuer, and are, from their shape, not
as liable to spring as in the other machines where
bell-cranks and rock-shatts are employed. .

I prefer, in some instances, to dispense with a léver
ou the cutter side at least, and put a cam similar to
that deseribed near, and directly connected to the
outer end of the eatter, and operate said cam by gear
from the main shaft, ' '

These improvements enable this machine to be run
faster than .others. , »

In order that the uuger may press the blank tightly
against the cutter when the cams have worn differ-

- ently, the hole in » and ¢ is made slightly oblong, so’

that the pin p fits loosely, and & spring, P, attached
to lever 7, presses upon the end of finger ¢, and keeps
the slack all one way till the wire is grasped, when
the blank is held by the elasticity of the spring within
the limits of the slack; but the motion is positive
beyond those limits. o

By turning aside the spring P, and withdrawing pin
D, the finger e may be pulled entirely out of ‘the mia-

chine, as also may the cutter d, by simply removing’
its connecting-pin p. 'When the eutter and finger are.

removed, the die-block I can be taken out of the ma-
chine, and if it be necessary to change the die, or the
steel points f of the cutter or finger, since. the inner

“bearings of the latter are on the die-block, they may be

adjusted to the die before being put in ‘the machine.

An end view of the hammer-block E is represented
on sheet 2. As shown, the shape is that of a rect-
angle with the corners removed, leaving four inclined
surfaces, which receive the whole bearing and slide on
triangular pieces 1616, 17 17. By setting down the
screws 18 18, &c., on the pieces 16 16, the wear of
the sliding-Block in all directions may be compensated
by adjustments in one direction. - ) .

The great width of B gives it stability, and fur-
nishes room for a long hearing where it connects to
D. To form this bearing the end of D is widened
and forked so that the whole rounded end bears in
the working direction in a corresponding groove in
Ii. A small cap on B takes hold of a small cen-
tral pin so as to pull D back with E. .

The hammer b is preferably made of cirenlar sec-
tion, and is secured in the center of a bush, Q, made
from a square bar of steel or other metal. This

bush lies in a larger square hole in hammer-block B,

with a corner downward.

A longitudinal vertical section of the bush is shown
in fig. 2. ‘ :

0%1 sheet 2, Q! shows an-end view of tlie bush, and
Q? a side view of the same. - As shown, the Dbush is
split along one of its side edges, and is'secured by a
set-serew acting upon-a flat place in the top edge.

To adjust the hammer, the bush is packed under-
neath with slips, on one or both sides, which slips may
be of the same or unequal thickness, so as to raise-and
move sidewise the hammer to the point desired; the
set-serew or equivalent is then tightened, which
presses the bush tightly upon the packing, and at the
same tine compresses the bush and holds the ham-
mer firmly. ; :

“The rear end of the nammer abuts against the key

19, fig.'1, which key may beraised or lowered to ad-
Jjust the thickness of the rivet-head. -

- The bush may be made of triangular, hexagonal,
ot octagonal section, or any equivalent shape, which
will admit of the insertion of packing-pieces and the
tightening of the bush dnd hammer, substantially as
described, ‘

110515
3

Iii some cases difticulty has been experienced from
the breaking or crushing of the small pin m, sheet
2, which pushes the rivet out of the die. In such
instanees the lever IC or its. supporting bucket is
" broken, to prevent which the operating rod Y is split

diagonally, as shown at 21, and the parts are joined
by small rivets of sulficient strength to operate the
lever K under ordinary eircumstances; but, in caseof,
obstruction, the extra strain shears off the rivets and
prevents more serious damage. This weak noing 21
may be made in various equivalent ways to accom-
-plish the same purpose.

It Las been found of advantage to put a spring,
20, against the lever-K, in manner shown, to keep
the opposite end of the lever pressed against bolt n.
This pulls the connection Y o little distance away
from cam w, and the protuberance on the latter
strikes Y with a slight blow, which is transmitted di-
rectly to jar out the rivet instead of being lost in &
succession of blows in the several joints.

This jar has been found to be practically advan-
tageous when .naking either large or small rivets.
The- large rivets sometimes stick in the die, and can
be loosened by a quick blos better than by a grad-
ual application of pressure. Tt has been found also,
that the small ‘steel pin m, which fits iu the die.
opening and pushes out the rivet, soon becomes a
strong magnet, -and not infrequently, when making
short light rivets, one of them will be attracted to
the end of the pin m with sufficient force to prevent
such rivet- from falling when pushed out of the die.

Sometimes the . finger e, as it crosses the die-plate,
will push the rivet to one side so that it will diop;
bat if the end of the rivet be not entively clear of
the die the finger and die form a rough pair of shears,
which cut off or distort the rivet, and cause consid-
erable annoyance. 'I'his can only be -prevented by
_causing the end of pin m to move out flush with the
edge of the die at every stroke, which requires too .
nice adjustment for satisfactory working.

The jar produced when the spring 20 is used loos-
ens the riveét from the pin, and also presses the lat-
ter as far out as possible abt every stroke, so that
the finger can push off the rivet if the jar fails to
loosen it. ’

T disclaim a spring when arranged to keep tlie con-
necting-rod at all times in contact with the cam ;
such an arrangement is old. It prevents the jar T
seek, and the length of the connection must be rigor-
ously exact in order to cause the pin to move exactly
far enough to fully eject the rivet. ) :

Dies lave been made with a straight eutting-edge,
in combination with an opening in which the head-
ing was performed, but this plan flattened the end
of the blank and caused an irregular-shaped head.
So, also, it is common to employ a die with two
openings, against the edge of one of whiecli the blank
is cut'and then transferred and headed in the other.

The half hole, or semicircular groove, forming the
cutting edge in my invention, is found practically to -
be a great improvement; for, as the surface wears

to.a bedring, or filed or ground the same as the edge
of any cutting-tool. _
Some important improvements have been made in-.
the arrangement and shape of the bearings of the cut=*
ter and finger. It is essential that the latter be
capable of exdact adjustment in relation to the die.
. In. other machines the means for dojug this are in-

in the frame, and adjustment is roughly éffected by
packing-pieces. . '

I have two pairs of bearings, one closé: to the.die
and others ab the extreme ends, both arranged so tliat -
“the cutter and finger may be adjusted in relation ‘to

away, it can be heated in the fire and hammered up

sufficient, as) their bearings consist simply of a hole -



the die. The shanks of the cutter and.finger are
also so shaped that they will not turn, and compensa-
tion for wear may be made by adjnstinent in one di-
rection. Also, the method of inserting and adjusting
the brasses in the frame is simple and efficient.

In other Leading-machines it is usual to elevate the
pillow-blocks carrying ther main shaft, and also the
die-block above the center line of the main frame,
and in many instances the main shaft is placed below.
the plane in which the hammer-block moves, and a
cam on the shaft pushes up a toggle-joint, which
moves the hammer. In such arrangements the indi-
reet action causes the frame to spring.

In the present invention the greatest strength of
metal is disposed divectly in the line of the strains,
which requires a novel arrangement of the parts. The
frame is also cast in one heavy piece, insuring greab
strength and solidity.

I claim as new and desire to secure. by Letters

Patent— - .
1. The die-plate &, witlr one or more die-openings,

51, and one or more semicireuiar grooves or recesses, -

50, in combination with the die-block I or frame A,
and the moving cutter and finger d and e, substan-
tially as and for the purposes specified. )

© 9  The construction and, arrangement relative to
one another arid to the die-plate of the finger and
cutter d and ¢, the brasses or bearings g, and wédges
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h, or their equivalents, substantially as shown and
deseribed. ‘

3. The combination of the split and adjustable bush-
ing Q, with the adjustable hanmer-block I, substan-
tially as anud for the purposes set forth.

4. In combination with the subject=matter of the
last preceding clause, the connecting-rod 1) and the
eccentric G, on shaft B, substantially as shown and
described.

- 5. For the purposes herein deseribed, and in its re-
lations to the other parts of the machine, the imn-
proved éonnecting-rod .Y, the improvement in said
rod consisting in making it in two pieges, lapped one’
ou the other, and fastened togetber Ly rivets, bolts,
or screws, substantially as described. »

6. The combination of the shaft B, eccentric C,
connecting-rod D, and hammer-block 13, with a solid
iron frame, constructed substantially as deseribed.

7. The spring 20, arranged and combined with lever
X, bolt n, connection ¥, and ecam w, in such manner
that the spring keeps the end of the connection Y out
of contact with the cam during a portion of the revo-
lution, snbstantially as and for the purposes described.
. VICTOR DE M. TPHAM.

‘Witnesses: .
T. B. BEECHER,
Cgas. B EMERY.




