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To all whon, it hay conce/7 
Beit known that I, AMOR. J. MASON, a citi 

Zen of the United States, residing at Norris 
town, in the county of Montgomery and State 
of Pennsylvania, have invented certain new 
and useful improvements in Washer-Punch 
ing Machines; and I do hereby declare the 
following to be a sufficiently full, clear, and 
exact description thereof as to enable others 
skilled in the art to make and use the said 
invention. 
This invention relates to machines for 

punching Washers and similar forms having 
perforations therein from strips of metallic 
plate metal, and has for its object the econo 
my of material by diminishing the amount of 
scrap, facility and certainty of accuracy in 
Supplying or feeding metal to the machine, 
facility of changing the dies and punches to 
make different sizes without loss of time in 
making adjustment, certainty and rapidity of 
action in discharging the washers or other 
forms and the scrap, the automatic sorting of 
the washers from the scrap, better durability of 
the punches and dies, and facility of sharp 
ening the dies and punches by grinding When 
worn without altering the sizes of the arti 
cles produced by them. 
To accomplish these ends this invention 

consists in a machine constructed as herein 
after described, and shown in the accompa 
nying drawings, in which 
Figure 1 shows a side elevation thereof; Fig. 

2, an end elevation thereof; Fig. 3, a top view 
thereof; Fig. 4, a section in the plane indicated 
by the dotted line ac a' in Figs. 2 and 3; Fig. 5, 
an enlarged detached front view of the dies 
and central punches for the Washers; Fig. 6, a 
central section through one of the dies and 
the central punches fitted thereto; Fig. 7, a 
detached view of the annular punches; Fig. 
S, a central section of one of the annular 
punches; Fig.9, a detached view of the mech 
anism for separating scrap from the washers; 
Fig. 10, a detached view of the guiding and 
feeding mechanism; Fig. 11, a detached view 
of the mechanism for discharging the wash 
ers from the dies; Fig. 12, a detached view of 
the mechanism for discharging the central 

5o scrap from the hollow punch and the stripper 

for discharging the Scrap from between the 
annular punches; Fig. 13, the method of lay 
ing out or projecting the dies and punches 
for the best economy of material when an 
even number is used; Fig. 14, the method of 
laying out or projecting the dies and punches 
for best economy of metal when an uneven 
number is used, and Fig. 15 the method of 
laying out dies for similar economy in a sin 
gle line oblique to the direction of the motion 
of the sheet of metal as fed to the machine. 

1 represent the side frames of the ma 
chine, held together sidewise by ends or cross 
bars 22, which have flanges 33, embracing 
the ends of the side frames 11, and prevent 
ing them from spreading laterally. 

Parallel with each of the side frames I. 1 
are two wrought-metal bolts 44, which ex 
tend through the heads 22 and are provided 
with nuts 55, screwed upon their ends, thus 
holding the ends 22 in firm contact with the 
sides 1 1 and Sustaining all tensile strains in 
the direction of the length of the machine, 
and, by avoiding any strain upon the side 
frames 11, leaving the frames unimpaired by 
springing in performing accurately their 
functions of guiding the disks and punches, 
as hereinafter described. 
Through the centers of the frames 1 1 is 

fitted in suitable bearings a shaft 6, bearing 
an eccentric 7, extending in the direction of 
the length of the shaft 6 the entire distance 
between the side frames 1 1. Fitted upon 
the eccentric 7 are boxes 8, which are fitted 
so as to slide vertically in slots 9 in the frame 
10, so that the frame 10 is reciprocated hori 
Zontally by the eccentric 7, the frame 10 being 
guided accurately between the side frames 1 
1 and resting on the bottom slides 11, and 
held down in position by the caps 12, secured 
to the side frames 11, sliding smoothly and 
accurately between them. Through the frame 
10 are openings in which are inserted cross 
bars 13, which are fastened to the side frames 
11, and have inclined surfaces against which 
rest the keys 14. Upon the ends of the 
frame 10 are formed recesses or seats liš, into 
which fit the beds or chucks 16 for holding 
the dies 17. Corresponding recesses 18 are 
formed in the end cross-bars 22, in which the 
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punch-holders or beds 19 ?it. In each of the lowered and clamped when required for sub 
end cross-bars is a recess in which is fitted a sequent use without any trouble or labor of 
plunger 21, reciprocated by a lever 22, pivot 
ally connected thereto by a bolt 23. 
The machine being symmetrical, a descrip. 

tion of the punches and dies and their ad 
juncts for one side or end of the machine suf 
fices for both. 
The lever 22 has at one end a fulcrum 24, 

formed on the end bars 2, and is operated 
from the other end by a rod 25, adjustably 
attached by screws 26 and nuts 27 to a yoke 
28, which is reciprocated by a cam 29 on the 
shaft 6. In the end cross-bars 22 are-formed 
inclined grooves 31, in which fit correspond 
ingly-inclined keys 32, vertically adjustable 
by means of screws 33, which keys bearing 
against the backs of the punch-beds 19, fur 
nish a means of adjusting them in the direc 
tion of the length of the stroke of the punches 
and thereby regulating the depth to which 
the punches may enter the dies. 
The dies 34 are made in the form of a hol 

low cylinder with flat ends and having a cen 
tral hole 35 in the bottom, in which fits a cy. 
lindric punch 36 for piercing the holes in the 
washers. A collar is formed on the back end 
of the punch 36 and a corresponding counter 
bore 37 is formed in the die to receive it, so 
that the washers may not by sticking in the 
punch 36 pull it out of the die 34. A similar 
collar 38 is formed on the back of the die 34, 
which may fit in a corresponding counterbore 
in the die-holder or bed 16 19, or may rest 
against the back of the die-holder 16 and in 
Sures the retention of the dies 34 in the bed 19. 
In the bottom of the die 34, between the 

central opening for the punch 36 and the 
cylindric inner surface, are several holes 39, 
through which rods 40 work freely and serve 
to expel the washers from the die. The rods 
40 have shoulders 41 to prevent them pro 
jecting too far through the die 34, and are 
furnished with springs 42 to retract them and 
are thrust outward by the wedge 14. 
The punch-bed 19 is rectangular in outer 

form and fits accurately in a seat 18, formed 
in the cross-bar 2, being held down by the 
cap 43, and may be lifted out by an eyebolt 
screwed into a suitable opening in its upper 
side. 
The punches 44 are hollow cylinders fitted 

in a chuck-plate 45, being held therein by a 
collar 46, formed on the back end of each in 
the chuck-plate 45. The chuck-plate 45 is 
fitted upon a rectangular chuck - plate 19, 
which fits accurately in a recess 18, formed 
in the side of the cross-bars 2, and is held in 
place by a cap-plate 43, secured by screws 50. 
The plate 45 is attached to the chuck-plate 19 
and held in position by steady-pins 51, (shown 
in Fig. 12,) and when once fitted so that the 
punches 44 register with the dies 34 they re 
main together and are introduced and with 
drawn from the machine by means of an eye 
bolt 52, so that when a set of dies and punches 

readjustment. 
Through the center of each punch 44 is a 

plunger or rod 53, which expels the metal cut 
from the eye of the Washer from the central 
cavity of the punch. The rod 53 is formed 
with a collar 54 upon the rear end and pro 
vided with a spring 55 to retract it, and is 
forced outwardly by the plunger 21, which 
can be adjusted So as to leave only so much 
of the rod 53 project beyond the face of the 
punch as is requisite to discharge the scrap. 
The punches 44 are surrounded by a plate 

56, which acts as a stripper in clearing off the 
scraps of metal intervening between the wash 
ers. This stripper-plate 56 is secured to rods 
57, which are fitted similarly to the rods 53, 
and are worked by the same plunger 21. 
A stationary shear-blade 58 is secured to 

the frame 1, and a movable shear-blade. 59, 
working against it, is secured to the frame 1, 
so as to be Oscillated by the reciprocation of 
the frame 10 to cut into short pieces any 
scraps which might otherwise remain beyond 
the line of the outer row of Washers in the sheet 
in the event of the plates being wider than 
was required. The cutting off of any sur 
plus metal into short Scrap is important, be 
cause if left to project in a long strip it hin 
ders the prompt feeding of the plate metal 
to the machine. 
The dies and punches are arranged in the 

manner shown in Figs. 13 and 14, equidis 
tantly in two vertical lines. The central dis 
tance which the punches and dies have be 
tween them is equal to the distance between 
the outer ends of the two radii of length 
equal to the diameter of the washer placed at 
an angle of one hundred and twenty degrees 
to each other, and the centers of the punches 
in the next line of holes are located so as to 
coincide with one of the angles of an equi 
lateral triangle, the other angles of which co 
incide with centers of punches in the first 
OW. r 

In Fig. 13 there are shown two rows of 
punches, each equal in number. In Fig. 14 
there are two rows, the second row contain 
ing one less than the first row. In Fig. 15 
are shown three punches or dies arranged in 
a single row oblique to the direction of the 
feeding motion which is indicated by the ar 
row. The extent of motion is indicated in 
the dotted circles. 
Upon Figs. 13 and 14 are marked dotted 

circles equal in diameter to the size of the 
washers. These circles indicate the positions 
which the washers occupy in the sheet metal, 
and it will be observed that the edges of the 
several circles are in contact with each other. 
A stop-pin 61 is placed on the die so that the 
edge of the plate at the point at which the 
Washer had been previously cut will touch 
the pin and leave no metal between it and 
the edge of the die, when the plate is forced 

have been fitted they merely require to be against it. A gage-pin 62 is placed upon the 
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highest punch in the die which limits the 
height to which the plate may be raised. 
Beneath a plate of metal is a supporting 

and lifting plate 63, Suspended adjustably 
from a bolt 64 and nut 65 from a spring 66, 
(shown in Fig. 10,) one end of which is at 
tached to a tin cap 43, and the free end 67 is 
inclined downward, so as to be raised by the 
end of the frame in advance of the dies 
reaching the plate, so that while the plate is 
free to move at intervals between each punch 
ing operation it is raised and pressed against 
the gage-pin 62 during each cutting opera 
tion of the punches. By this arrangement 
any excess of width of metal in the sheet oc 
curs at the lower edge and is always within 
reach of the shear-blades 58 and 59 to be di 
vided into short scraps. 
The metal from which the washers are cut 

is presented in the form of wide strips or 
sheets by the hands of an attendant with the 
end foremost and with the sides of the plate 
held perpendicularly and pushed into the 
space between the punches and dies from the 
front side of the machine, as shown in Fig. 1 
of the drawings, until the end of the plate 
meets the pin 61 and with the lower edge of 
the plate resting on the lifting-plate 63. As 
the punches approach the dies, the spring 66 
rises and carries with it the bolt 64, nut 65, 
and plate 63, lifting the sheet of metal into 
contact with the gage-pin (32. The inward 
stroke of the punches to the dies being com 
pleted, the washers are severed from the plate 
and the central scrap cut from the eyes of the 
washers. On the returning or outward stroke 
of the punches from the dies the central scrap 
is expelled from the punches, as hereinafter 
explained. It should be observed that the 

45 

65 

machine, as shown, is duplex and the oppo 
site sides or ends act alternately, the outward 
stroke of one set of punches taking place at 
the same time as the inward stroke of the 
other set of punches. - - 
The washers are expelled from the dies by 

the rods 40, operated by the wedge 14, and re 
tracted by the springs 42. By means of 
wedges 14 controlled by screws the dies 34 
are adjusted to the length of the punches and 
by means of the wedges 32 the rods 53 are ad 
justed so that at every returning stroke the 
scrap is expelled from the center of the 
punches. The expulsion of the scrap takes 
place during the earlier part of the motion of 
the frame 10 and the expulsion of the washer 
during the later part of the motion. 

In order to separate the washers from the 
scrap, a plate 71 (shown in Fig. 9) is placed 
upon an arbor 72 below the frame l l of the 
machine, and connected by a link 73 and le 
wer 74 to the slide 10, so that when the scraps 
fall they are turned toward the center of the 
machine, and when the washers fall they are 
directed toward the end of the machine. 
Power is applied by tooth-gearing to the shaft 

6 in the manner usual with this class of ma 
chines. 

It is obvious that the best economy of ma 
terial is secured by using broad sheets of 
metal because of the waste which is inevita 
ble at the edges, and it is equally clear that 
other articles having similar forms-such as 
nuts-may be produced in like manner. 
By reason of the true cylindric forms of the 

punches and dies they retain their diametral 
sizes when ground upon their faces to sharpen 
the cutting-edges and the machine is readily 
adjusted by the Wedges 32 to such changes in 
length as ensue from this operation. 
Having described my invention and the 

operation thereof, what I claim is 
1. In a machine for punching washers from 

plate metal, the dies and punches, arranged 
in rows with intermediate spaces equal to the 
Outer dimensions of the washer, to punch 
Washel's from the plate from the portion in 
termediate between previous punching to 
avoid Waste, in the manner set forth, shown, 
and described. 

2. In a machine for punching washers from 
plate metal, the horizontally-reciprocating 
slide having dies attached thereto upon op 
posite ends thereof, in combination with op 
posed Stationary punches supported endwise 
by adjustable keys resting upon the station 
ary frame, substantially as and for the pur 
pose set forth. - 

3. In a machine for punching washers from 
plate metal, the horizontally-moving punches, 
each having a central aperture constructed 
and arranged to operate as a die, each in com 
bination with a stationary die and each pro 
vided with a central punch supported upon 
adjustable keys to adjust the position of cut 
ting and to compensate for wear, substantially 
as set forth. 

4. In a machine for punching washers from 
plate metal, the dies and punches arranged 
to telescope the one within the other, incom 
bination with the discharging-rods resting 
upon adjustable keys for expelling the wash 
ers and Scrap, Substantially as set forth. 

5. In a Washer-punching machine, the com. 
bination of cylindric punches and dies, pro 
vided with a retaining-collar with a corre 
spondingly-counterbored chuck adapted to fit 
recesses in the frame and sliding head of the 
machine, substantially as set forth. 

6. In a Washer-punching machine, the series 
of punches and dies telescoping with each 
other, as described, in combination with a 
guiding-plate reciprocating on a pivot for 
guiding and delivering the scrap and washers 
in cpposite directions, substantially as set 
forth. 

7. In a Washer-punching machine, the series 
of dies and punches arranged in conjunction 
with the feeding devices, as described, to cut 
Washers from a plate of metal so closely as to 
sever the scrap located between the washers, 
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in combination with a pair of shearing-blades diameter of the washers, and thereby effect a lo 
arranged to divide the marginal surplus metal severance of the scrap located between the 
of the sheet into short scrap, substantially washers when such intermediate portion of 
as set forth. plate is punched, substantially as set forth. 

S. In a washer-cutting machine, the arrange- -- ments of dies in series a such distances AMOR. J. MASON. 
from each other that the plate intervening | Witnesses: 
between the contiguous die-apertures shall EDW. HAUGH, 
include a circular space equal to the outer A. WAN WYCKBUDD, 


