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UNITED STATES

Patented August 9, 1904.

{IFFICE.

PATENT

HUBERT C. HART, OF UNIONVILLE, CONNECTICUT.

MACHINE FOR MAKING WASHERS.

SPECIFICATION forming part of Letters Patent No. 767,149, da,téd August 9, 1904.

Application filed June 20, 1903. Serial No. 162,443,

(No model.)

To altl whom it may concern:

Be 1t known that I, HuserT C. HART, 2 citi-
zen of the United Smteq residing at Umon—
ville, in the county of Hartford zmd State of
(Jonnectlcut have Invented new and useful
Improvementsin Machines for Making Wash-
ers, ot which the following is a Spemhcatlon

This invention relates to machines for malk-
ing washers from wire or the like and is an
improvement of the structure shown in my
Patent No. 682,070, bearing date of Septem-
ber 3, 1901.

The object of the invention is to provide

specific mechanism for bending the wire from

which the washer is to be I’I]‘LdL into a ring
and the construction of the flattening device.

In the above-referred-to patent a construc-
tion was set forth in which the diameter of
the washer and its hole were maintained the
same as before compression of the metal toolk
place. However, I now find it etpedlent to
preserve the exter 1or diameter of the ring in
the completed washer and vary its interior
diameter.

To this end 1t 1s one of the objects of this
invention to provide mechanism whereby the
exterior diameter of the washer may be main-

tained and its interior diameter inereased or

decreased, as desired.

The 1nvention also comprehends improve-
ments inthe specific construction and arrange-
ment of a device for insuring the completed
washer being ejected from both the mandrel
and the plunﬂ er.

Many other objects and advantages will be

hereinafter referred to and be particularly
pointed out in the claims.

In the drawings, Figure 1 is a perspective

view of my 1mp10ved machine for making
Fig. 2 1s an enlarged vertical sec-

washers.
tion of the same, a washer bemo flattened be-—
tween the mandrel anc plunﬂel Fig. 3 1s

view loohmo toward the ring-forming d evmes

Fig. 41s a detail per Spectwe view of the de-

vice for completing the bending of the wire
to form a ring. Fig. 5 is a dl‘wra,mnmtlc
view Show1n0 the first step in the formation
of a ring. Flo 6 1s a similar vieiw, but show-
1ng the second movement toward tm ming a

‘last movement to complete a ring.

Fig. T is a similar view showing the
FIG 8 18
an enlarged vertical section 111118131 ating a ring
as hswmo been formed on the mandrel and
the latter being quickly withdrawn or‘‘jerked?”
to free a completed washer from its end. Fig.
9 1s a diagrammatic view showing the GJeCtIHG

device pushmﬂ' a comp]eted washer from the
planger.

The same numerals refer to like partsin all
the figures, and while I have shown specific
mechanism for accomplishing the desired

ring.

movements I do not desire to be in any way

limited thereto.
The numeral 1 represents the main frame,
having suitably mounted thereon bearings for

two power-shafts 2 and 3. connected to each

other by appropriate bevel—ﬂems The man-
drel 4 has a shoulder 5, Whlch abuts at the
proper time against a box 6, made fast to the
frame 1. On the reduced and threaded por-
tion 7 of the mandrel is an adjustable nut 8,
to which an operating-lever 9 is pwomllv’
fastened. The opposite end of the mandrel
1s provided with an opening 10 to receive a
removableend 11, rigidly fastened to the man-
cdrel by a pin or the like 12. The end 11 is

reduced, as at 13, which determines the diam-
eter of the washer.

The purpose of making the end of the man-
drelremovableisto provideaconvenient means

Tforincreasing or decreasing the diameter of the

washer-hole. The end 11 will be uniformly
of one size for making washers of a predeter-
mmed diameter, and w hen the hole of a washer
1s to be 1ncr efvsed or decreased the mandrel 4
1s taken out, the pin 12 removed, and the end
11 taken out ELHd another, Whoge enel 13 1s of
the proper size, is inserted i 1n 1ts place. The
seat 14, surroundmw the end 11, in which the
washer is flattened, is formed in a plate 15, at-
tached to the frame. Of course it will be
understood that the size of the seat always
determines the diameter of the washer. The
lever 9 is pivoted to a boss on the frame 1,
and 1ts end engages a cam-gr 00Ve 181n a d1sk:
fast on the Sh‘lit 3. The groove is so shaped
that when the mandrel is out and a ring is
formed on 1t that it wﬂl be quickly 1erked n,
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which causes the ring-former to eject the com-
pleted washer, as shown in Fig. 8. The tur-

ther movement of the cam causes the mandrel

to be drawn entirely in until the shoulder 5
engages the box 6. The plunger 20 1s con-
nected to a crank on the power-shaft 2, and its
end is of the same diameter as the seat 14 and
is provided with an opening to receive the re-
duced portion 13 of the end 11.

The ring - forming device comprises a U-
shaped plunger 23, having its lower end bi-

furcated to straddle the end 11 of the mandrel.
The bottom of the plunger, as well as the bi-
furcated intermediate portion, is slightly
orooved, as at 24, to tightly grip the wire.
This plunger is connected to an operating-
lever 25, pivoted to the frame 1, and sald lever

has its end engaged by acam 26 on the shatt 3.

The plunger 23 bends the wireintoa U shape,
as shown in Fig. 5, and to complete the ring

1 find it necessary to do so by two separate
‘movements. Thisoperation I accomplish with

aslide (indicated at27) which receives its move-
ment from a cam 28, mounted on the power-
shaft 3. Slide 27 is cut away at its center
and each side thereof,and abutting against the
tace of the plate 15 is an antifriction grooved
roller 29. These rollers 29 are arranged 1in
alinement with the wire and the subsequent
ring formed therefrom, so that after the de-
scent of the plunger 23 the ends 30 and 31 of
the bent section of wire extend below the top

‘horizontal line of the rollers29. At the proper

time the cam moves the slide in the direction
of the arrow A, Fig. 6, which engages the

end 31 of the U held on the mandrel 4 by the

plunger 23 and completes the second step 1n
the formation of the ring. The cam now re-
verses the direction of movement of the slide,
and the opposite roller 29 impinges the leg 30
of the bent U and completes the third and last
S]tep in the formation of the ring on the man-
drel.

- In amachineof thischaracter the parts have
to be freely oiled, which frequently resultsin
the washers sticking to the mechanism, espe-
cially to the end of the plunger, as shown in
dotted lines 35, Fig. 8, and unless the washer
is removed serious evil results follow. To this
end I attach a V-shaped ejector 36 to the slide
97 in line with and just beyond the end of the
plunger, so that when the slide moves to make

‘the third and last step in the formation of the
‘ring the ejector 36 will gradually but posi-

tively push the washer 35 out of engagement

-with the plunger,as will be readily understood.

The plunger 23 carries a shear- 39, which,

‘with a companion shear 40, forms the means

for severing the wire into the desired sections.

41 41 indicate rolls for feeding the wire step
by step to the mandrel. These rolls are peri-
odically revolved by a cam 42 and connection
43: but as this feature, as well as the cutting
mechanism, forms no part of my present in-
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vention it is not deemed necessary to deseribe 63

the parts in detall.

The operation of my invention is substan-
tially as follows: The wire 1s fed across the
mandrel by the rolls 41, as shown 1n Kig. 3,
after which plunger 23 descends, the shears
severing the wire,and the bifurcated ends bend
the severed section into U-shaped form, as
shown in Fig. 5. It may be well to state at
this point that the mandrel is extended out to-
ward the plunger, as shown 1n dotted lines in
Fig. 8. Plunger 23 having given the wire its

‘initial bend and at the same time tightly grip-

ping 1t on the mandrel, the proper cam now
moves the slide in the direction of the arrow
A to give the second step of the bending oper-
ation, Fig. 6, whereupon the movement of
the slide is reversed and the opposite roller 29
engages the leg 30 and gives the final bend to
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the wire to complete the ring, Fig. 7, as be- -

fore described. Should a washer stick to the
end of the plunger, the reverse movement of
the slide will eject 1t, while it the washer
hangs on the reduced portion 13 1t 1s sure to
be ejected by the jerk of the mandrel, so that
the clogging of the mechanism is effectually
prevented. In the formation of the ring 1
find that by grooving the end of the plunger
23 and the rolls 29 the wire is guided. The
ring thus formed, the mandrel is moved by 1ts
cam toward the seat 14 until the face of the
end 11 isina plane with the plane of said seat.
When in this position,the shoulder 5 1s against
the box 6, so that the faces of seat 14 and end
11 become the wall against which the washer
is to be formed. The plunger 23 is raised out
of the way by its cam, and the plunger 20 also
moves toward the mandrel. In fact, the plun-
oer and mandrel move together. Consequently
the ring is carried into the seat 14. It 1s at
this time the ring is converted into a flat split-
ring washer. Themovement of the plunger 20
is greater than that of the mandrel. Hence the
ring is flattened between the wallsof the seat
14 and the reduced portion 13. Itisto benoted
at thistime that the metal has been so flattened
that it projects over the face of the end 11,
which insures the washer being ejected from
the seat 14 after the plunger 1s withdrawn.
Obviously the compression of the metal will
not be as great if the diameter of the reduced
portion 13 he of the smallest type as if said
portion 13 were of larger diameter. However,
the proportion of the partsandthe amount of
pressure applied will be such that whenever
a ring of wire of a predetermined cdiameter 1s
fittedd in the seat and a washer having a hole
within a given sphere is to be made the de-
sired result will be accomplished.

In the formation of the ring I find that by
orooving the end of the plunger 23 and the
rollers 29 the wire is guicded accordingly and
a perfect ring is produced. Furthermore,

the rollers prevent undue friction in the for-
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mation of the ring and naturally assist in
oradually bending the wire around the man-
drel.

What I claim as new is—

1. In a machine for forming ring-washers,
a bed-plate, a mandrel, means to reciprocate
the mandrel through the bed-plate, means to
form a ring about the mandrel when the lat-
ter 1s projected or in forward position, means
to flatten the formed ring when the mandrel
1s withdrawn, and means independent of the
ring-forming part of the mandrel to deter-
mine the interior diameter of the ring during
the flattening operation. -

2. In a machine for forming ring-washers,
a bed-plate, a mandrel having a reduced end,
means to project the mandrel through the bed-
plate, means to form a ring about the man-
drel, means to withdraw the mandrel to leave
the reduced end within the formed ring and
means to flatten the ring about said reduced
encl.

3. In a machine for forming ring-washers,
a bed-plate formed with a ring-receiving re-
cess, a mandrel, means for reciprocating the
mandrel through the recess in the bed-plate,
means for forming a ring about the mandrel
when projected, a size-determining stud pro-
jecting from the end of the mandrel, and
means tor flattening the ring in the recess of
the bed-plate and about the size-determining
stud when the mandrel is withdrawn.

4. In a machine for forming ring-washers,
a bed-plate, a mandrel having a reduced end,
means to project the mandrel through the hed-
plate, said mandrel being removably secured
to the operating means, means to form a ring
about the mandrel, means to withdraw the
mandrel to leave the reduced end within the
formed ring, and means to flatten the ring
about said reduced end.

5. A machine of the class described compris-
ing a mandrel, means to bend a metal strip
about the mandrel to partially form a ring
ancd clamp the strip to the mandrel, and means
operative to contact successively with the re-
spective ends of the partially-formed ring to

complete the ring, substantially as described.

6. A machine of the class described compris-
ing a mandrel, means to bend a strip about
the mandrel to partially form a ring and hold
the strip against movement, a reciprocating
slide carrying means to successively engage
the depending ends of the partially-formed
ring, and means to operate the slide.

7. In a machine of the class described, a

mandrel, means for partially forming a ring

aboutthe mandrel froma metal strip and hold-

ing the strip against bodily movement, and a
reciprocating slide operable to complete the
ring, said slide carrying rollers to serve as
movable contacts and adapted respectively to
successively contact with the depending termi-
nals of the partially-formed ring and bend the
same about the mandrel. |

8. In a machine of the class described, a
mandrel, means for partially forming a ring
about the mandrel from a metal strip and hold-
ing the strip against bodily movement and a
reciprocating slide operable to complete the
ring, sald slide carrying rollers, means to
move the slide to successively contact the roll-
ers with the depending terminals of the par-
tlally-formed ring and bend the same about
the mandrel, said slide having two distinet and
independent movements, in each of which one
of-the ring-terminals is bentaround the man-
drel.

9. A machine- for making washers com-
prising means for partially forming a section
of metal into a ring and securing the metal
against bodily movement, a slide bearing
roller-contacts to complete the formation of
the ring in two separate movements of the
slide. |

10. A machine for making washers com-
prising a mandrel having a reduced portion, a
cie-recess formed in the bed of the machine
and surrounding the reduced portion of the
mandrel,means to project the mandrel through
the die-recess, means for forming a section of
metal intoa ring about the projected mandrel,
means to move the mandrel to aline its face
with one wall of the die-recess, a plunger
adapted to enter said recess, mechanism for
torcing the plunger into the recess to flatten
the formed ring about said reduced portion,
and mechanism for moving the mandrel to
eject the ring from the die-recess, substan-
tially as described. |

11. A machine for making washers com-
prising a trame, a movable mandrel having
a reduced portion, a die-recess formed in the
machine-bed and surrounding the reduced por-
tion, means to project the mandrel through
the die-recess, means for forming a section
of metal into a ring about the projected man-

drel, means to move the mandrel to aline its

face and one wall of the die-recess, said recess
being of larger diameter than the mandrel, a
plunger adapted to force the completed ring
into the die-recess and against the face of the
latter and the face of the mandrel to flatten
the formed ring, and mechanism to move the
mandrel to eject the washer from the seat,
substantially as deseribed. -

12. A machine for forming washers com-
prising a mandrel, a die-recess formed in the
machine-bed, means to project the mandrel
through the die-recess, means for forming a
section of metal into a4 ring about the pro-
jected mandrel, means to move the mandrel to
aline its face with one wall of the die-recess,
mechanism for compressing said ring against
the face of the recess and mandrel to flatten
the formed ring, and means for moving the
mandrel to eject the washer, substantially -as
described. o |

13. A machine for making washers, com-

prising amovable member having a detachable
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mandrel provided with a recduced end, a die-re-

cess formed in the machine-bed and surround-
ing said reduced portion of the mandrel, means
for holding the mandrel to maintain its end as
a part of the face of said recess, a plunger for
compressing the ring against the face of the
recess, and means for moving the mandrel to
eject the washer, substantially as deseribed.

A machine for making washers having
a bed-plate formed with a die-recess, a man-
drel through the recess, means for projecting
the mandrel through the recess, means for
forming a ring about the manclrel of the same
exterior diameter asthe recess, means for with-
drawing the mandrel to aline 1ts forward end
with the wall of the recess, a plunger to com-
press the ring in said recess, and means to
regulate the interior diameter of the ring dur-
ing such compression.

5. A machine for making washers com-
prising a frame, a mandrel having a reduced
end to determine the diameter of the hole of
a washer, a die-recess formed in the machine-
bed of larger diameter than the mandrel
sur rmmde the same, means to pro;
mandrel thr ough the die-recess, means for
forming a section of metal into a ring about
the projected mandrel, means for alining the
face of the mandrel and the die-recess, a plun-
oer whose diameter equals that of the die-re-
cess, and mechanism for forcing the plunger
into the recess to flatten the ring against the
face of the mandrel about the reduced end and

and
iect the
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aoainst the face of the die-recess to flatten the
formed ring, substantially as described.

16. A machine for making washers com-
prising a mandrel, a die-recess formed in the

machine-bed of larger diameter than the man-

drel and surrounding the same, means to pro-
ject the mandrel through the recess, means to
retract the mandrel and aline 1ts face and one
wall of the die-recess, a plunger for forcing
the ring into the recess against the face there-
of and the face of the mandrel and COMPIress
the said ring,such pressure flattening the metal
over the face of the mandrel, and mechanism
for moving the mandrel to eject the completed
washer from the seat, substantially as de-
seribed. _

17. A machine for making washers, com-
prising a bed-plate, a mandrel having a re-
duced end, means to reciprocate the mandrel
through the bed-plate, ahorizontally-movable
plunger to flatten the formed ring about said
reduced end when the mandrel is withdrawn,
the mandrel moving fully rearward to eject the
ring therefrom, and means to force the ring
from the end of the plunger, substantially as
described. .

Intestimony whereof I have sighed my name
to this specification in the presence of two sub-

seribing witnesses.
- HUBERT C. HART.

Witnesses:
GEORGE K. TAFT,
JNO. IMIRIE.
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