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UNITED STATES

PAaTENT OFFICE.

WILLIAM D. MIDDLEBROOK, OF WATERBURY, CONNECTICUT, ASSIGNOR TO
CUSHMAN & DENISON, OF NEW YORK, N. Y. -

MACHINE FOR MAKING WIRE PAPER-CLIPS,

SPECIFICATION forming part of Letters Patent No. 636,272, dated November 7 , 1899,
Application filed April 27,1899, Serial No. 714,712, (No model.)

To all whom it may concern: !

Be it known that I, WiLLiAM D. MIDDLE-
BROOK, a citizen of the United States, residing
at Waterbury, in the county of New Haven

-5 and State of Connecticut, have invented cer-
tain new and useful Improvements in Ma-

chines for Making Wire Paper-Clips, of which

the following is a specification.

The invention comprises certain improved

1o organizations of apparatus for automatically
manufacturing wire clips for binding or se-
curing papers in lieu of pins and of the gen-

. eral shape and character illustrated in Fig. 8
of the accompanying drawings.

r5 The details of construction are fully illus-
trated and hereinafter set forth in detail.

In the accompanying drawings, Figure 1 is
a plan view; Fig. 2, a vertical section there-
through on the line 2. 2; Fig. 3, a section on

- 20 the line 3 3 of Fig. 1; Fig. 4, a section on the

line 4 4 of Fig. 1; Figs. 5, 6, 7, and 8, detail

views of the winders or benders and of a clip

~at different stages of the operation; Fig. 9, a

. partial detail sectional view on the line 9 9 of

25 Fig, 1. | | - |
The wire X is fed in the direction of the

~arrow from any suitable straightener (not

shown) located at the right of the bed-plate 10.

It passes from a feeding apparatus through

30 a cut-off barrel 11. Along one side or edge
of the bed-plate is arranged the main shaft
12, equipped with driving-pulleys 13 13 and

- various cams, hereinafter referred to, for op-

erating parts of the mechanism. A beveled

35 gear 14 on one end thereof engages a corre-
sponding gear 15 on the end of the shaft 16,
mounted in bearings at one side of the bed-
plate, and also having cams, hereinafter re-
terred to, for operating parts of the mechan-

40 1Sm. . | -

The feeding mechanism may consist of a
way or track 17, secured on the bed-plate and
upon which a slide 18 is mounted. As indi-
cated in Fig. 1 and shown in detail in Fig. 3,

45 thisslide has about midway of its length a ver-
tical hollow boss 19, the opening therein ex-
tending through the slide,where itis enlarged,
asindicated. A screw-bolt 20, having an en-

- larged or disk head located in the enlarged

50 opening in the slide, works in the threaded
bore of the boss and acts upon a washer 21, of

‘wheel 23 on the main shaft 12.

 leather or other suitable material, bearing

upon the way or track 17. A spiral spring
may be interposed between the enlarged end

of the bolt and the washer.. Theslide, while ss
therefore capable of endwise movement on
its track, has frictional contact therewith,
which may be adjusted by means of the bolt

'20. A secondary slide 22, Figs. 1 and 3, is

motinted to move endwise in guides or ways 6o
23, forming parts of the main slide 18, or at-
tached thereto by bolts, as shown. The sec-
ondary slide has a rack engaged by a seg-
mental rack 24, carried by a short vertical

shaft 25, having thereon a pinion 26, operated 6 5

by a sliding rack 27, which derives motion, as
clearly illustrated, from the grooved cam-
The wire
passes through gripping-jaws 29 on the main
slide 18, one of which jaws is movable and %o
is controlled by a pivoted dog 30, mounted on
the main slide, and the outer end of which
lies In a recess or notch in the secondary slide
22. In the position shown in the drawings

the wire X is being fed to the left. 75

~ The operation of the feed devices is as fol-

lows: When the segmental rack 24 rocks in

the direction of the arrow, the secondary slide
22 1s carried to the left, thus acting upon the
dog 30 and - causing the gripping-jaws 29 to 8o
clamp the wire. During this movement of
the secondary slide the main slide 18 remains
stationary and the frictional connection be-
tween it and the track upon which it runsis
to insure its remaining stationary. The con- 8s
tinued stress upon the secondary slide tend-
ing to carry it to the left now, however,
causes the main slide to accompany it and
the jaws carry the wire forward a definite dis-
tance into the cut-off barrel 11. Asthecam- go
wheel 28 causes the retrograde movement of
the parts the effect is to move the secondary
slide to the right, thus opening the gripping-
jaws 29, and when the end of the slide abuts

-agalnst the adjustable screw-stop 18 on the ¢s

main slide the two move together to the right
to such distance as has been determined to
feed the proper length of wire to the machine.
After a proper length of the wire has in this
manner been passed through the cut-off bar- 100
rel 1t lies in proper relation to the winder A,

 winder B, and former C, as plainly indicated
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in the detail view Fig. 5. At this time the | ing from an arm G. The lower end of the

lever 31 is actuated by its cam on the main
shaft to pinch or bind the wire at 32 in the
cut-off barrel. Atthesame time theendwise-
movable bar 33, Figs. 1 and 4,1s advanced by

its cam 34, so that its end 36 pinches the wire

against the side of the former C. The wire
is thus held in proper relation and contact
with the bending devices. At this time the
cut-off bar 37 is moved endwise by 1ts cam 33

and the cutter 39 severs the wire at the left-

hand end of the cut-off barrel and the feed-
ing devices have returned to their initial po-
sition ready to feed the next length of wire.

The winders A and B and the former C are

mounted in a block Y on the bed-plate, their
arrangement and construction being as fol-
lows: They stand in a line parallel with the

feed of the wire, the winder A being next to
the cut-off barrel. The top of the block 1s
provided with a steel face-plate D, above
which is arranged the corresponding plate I,
there being a small horizontal space between

them in which the bending of the wire oceurs. |

The winder A consists of a cylindrical por-
tion having its bearing in the block. The
upper face of this cylindrical portion is flush
with the plate D, and from 1t rises a central
pin a, having a bearing in an aperture in the

upper plate I and a winding or bending pro-

jection o’ of the same height as the space be-
tween the two plates and located at one side
of the eylindrical body of the winder and hav-
ing a convex curved face on the side next the
pin a.
or cylindrical portion of the winder by a
oroove or feather connection which permits
of the winder being lowered or raised. The
winder B is similarly constructed, with the
bending or winding projection b’ correspond-
ing with the one a@'. The central pin b, how-
ever, is mounted 1n a boss in the top plate
F, so as to be capable of vertical movement,
and has its lower end seated in a central
aperture in the cylindrical part or shaft of
the winder. This winder is also provided
with a gear-wheel 0° connected with it by a
agroove-and-feather connection, such asto per-
mit of the winder being lowered and raised.
The former C is similarly mounted in the
block Y, s0 as to be capable of being lowered
and raised, butis merely provided with a cen-
tral pin ¢, one side of which is grooved or cut
away, a8 shown in Iig. 5, and which has a.
bearing in an aperture in the upper plate F.
The former C 1s formed atitslower end with
an annular groove ¢',in which lies the end C/,
Figs. 1 and 4, of an arm projecting from a
rock-shaft C°. When the arm C'isin the nor-
mal elevated position,it holdsthe former upin
itsnormal elevated position; but when the arm
C' is depressed it carriesthe former down un-
til the end or face of the pin ¢is flush with or
below the upper face of the plate D. The
lower end of thecylindrical part of the winder
A is formed with an annular groove ¢?, in
which lies one end a* of a projection extend-

A gear-wheel a*is applied to the shaft |

slightly to the right.

cylindrical part of the winder B is similarly
formed with an annular groove b3, which, how-
ever,is of considerably greater width than the
corresponding annular groove of the winder
A. A second projection b* from the arm or
lever G extends into the groove 0°. Thetwo
projections a* and b from the arm G are in
the same horizontal plane,and the upper walls
of the annular grooves a® and 0° coincide or
are in the same horizontal plane. Conse-
quently when the arm or lever G isinits nor-
mal raised position the two winders A B are
held in their normal elevated position, as
shown in Fig. 2. When, however, the arm

G is moved downward, the first effect 1s to
draw down the winder A until the end_of its

pin a is flush with or below the face ot the

plate D. A subsequent further downward
movement of the lever G will similarly draw
down the winder B until the end of the pro-
jection b’ thereon is flush with or below the
face of the plate D. The operation having
reached the stage already deseribed and the
length of wire which has been severed lying
between the plates D F and in the relation
to the winders and former shown in Kig. o,
the endwise-movable arm 40, formed with a
rack on its end engaging the pinion a*of the
winder A, is advanced by itscam 41 and the
winder is rotated into the position shown in
Fig. 6, forming or bending the wire, as also
there shown. The arm G, which projects

from the rock-shaft G',is now partially moved
downward by the action of the cam 42, caus-

ing the movement of the rock-shaft, as plainly
illustrated. The effect is to withdraw the
winder A from operative position. Next the
endwise-movable rod 43, formed with a rack
near its end, which engages the pinion 0° of
the winder B, is moved forward by its cam 44
on the shaft 16, and the winder B is rotated
into the position shown in Fig. 7, bending
the wire into the shape there shown, atter
which a further downward movement of the
arm G oceurs and the shaft of the winder
B, with the projection O’ thereon, is drawn
down, the pin b, however, remaining in po-
sition. It is now desirable to impart at the
point marked x in Fig. 7 a permanent set to
the wire, and this may be accomplished in the
following manner: Two bending and form-
ing jaws 45 46 are pivoted on aslide 47, so as

to be capable of movement toward and from

the former C. Onthe shoulder of the jaw 45,
adjacent to its pivot, is an adjustable screw-
bolt or projection 47, which stands opposite
the end of the headed pin 48, sliding in a re-
cess in a boss 42 on the block Y, with its in-
ner end working in the space between the two
plates D F opposite the pin b of the winder
B and normally retracted by its coiled spring
49.
in Fig. 7, a small swell or lump on the side of
the cam 50 throws the outer end of the jaw 45
The pin b of winder B

is withdrawn upwardly by a lever 52, pivoted

While the partsare in the position shown
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on the side of the block Y and operated by its | or plates in the space between which the wire

cam 53 on the shaft 16. The projection or
bolt 47 thereon strikes against the end of the

rod 48 and forces it inwardly until it pinches

the wire between its end and the winder B,
thus giving a permanent set to that side of
the bend of the wire around the pin.. The
slide 47 is. now advanced by its cam 54, and
the jaws 45 46, passing on each side of the
former C, bend the wire into form shown in
Fig. 3, the end of the clamping-rod 36 still
pinching the wire firmly against the former.
The formation of the clip having now been
completed, the arm C’, engaging the annular
groove in the lower end of the former C, is
thrown downwardly by the actuation of the
rock-shaft C° by the cam 56 on the shaft 16.
When the forward movement of the jaws is
completed, their rear ends are thrown out-
wardly by theirrespective cams 50 and 55 and
a permanent set is given to the wire at the
point marked «’ «', Fig. 8, and the completed
clip may now be withdrawn from the machine,
as follows: In the final formation of the eclip

its end a* will be swung outwardly or to the

rear, as in Kig. 8, and will pass under the end
of and engage with a hook 57 on a slide 58.
When the former Cis withdrawn,as described,
the slide 58 is retracted, and the completed
clip, being drawn from between the plates

D F, will fall through the aperture 59 in the

bed-plate intoasuitable receptacle. Theslide

58 may be actuated at the proper time by a

33

pivoted arm 60, deriving its motion from a
cam projection 61 on the same cam-wheel 56

that operates the rock-shaft C=2.

Sultable springs are applied to the various

| parts of the machine to control their proper
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operation. Theseareshowninthe drawings:
but since their behavior is obvious they have
not been specifically referred to.

I claim as my invention— -

1. The combination of the winder A having
the central pin ¢ and projection o', the winder
B having a central pin b and projection b, the
former C, mechanism for partially rotating
the winder A to form the initial bend in the
clip and then withdrawing it, mechanism for
then partially rotating the projection b’ of
the winder B to form the second bend in the
clip and then withdrawing it, and the pin b
and means for then completing the bending
of the c¢lip about the former. o

2. I'he combination of the winder A having
the central pin ¢ and projectiona’, the winder
B having a central pin b and projection ¥,
the former C, means for pinching the wire
against the former C during the bending of
the clip, mechanism for partially rotating the
winder A to form the initial bend in the elip
and then withdrawing it, mechanism for then

- partially rotating the projection b’ of the

winder B to form the second bend in the clip
and then withdrawing it -and the pin b, and
means for then completing the bending of
the clip about the former.

18 bent, an endwise-movable winder A hav-
ing the centrally-projecting pin and wire-
bending projection normally extending across
sald space, mechanism for partially rotating
the winder to form the initial bend of the
clip and then withdrawing it, a second end-
wise-movable winder having a central pin
and a wire-bending projection also normally
extending across said space, mechanism for
partially rotating the bending projection of
the second winder to form the second bend

in the clip and then withdrawing it, means.

for then imparting a set to this latter bend

in the clip while the pin of the second winder

18 still in position, mechanism for then with-
drawing said pin, mechanism for then com-
pleting the bending of the clip around the
former, and means for then withdrawing the
former to permit the ejection of the completed
clip. |

4. Thecombination of the parallel surfaces
or plates in the space between which the wire
1s bent, an endwise-movable winder A having
the centrally-projecting pin and wire-bending
projection normally extending across said

‘space, mechanism for partially rotating the
winder to form the initial bend of the clip
and then withdrawing it, a second endwise-

movable winder having a central pin and a
wire-bending projection also normally ex-
tending across said space, mechanism for
partially rotating the bending projection of

the second winder to form the second bend

in the clip and then withdrawing it, means
for then imparting a set to this latter bend
in the clip while the pin of the second winder

18 still in position, mechanism for then with-.

drawing said pin, mechanism for then com-

pleting the bending of the clip around the-

former, means for imparting a set to the bend
of the wire around the former on each side,
and means for then withdrawing the former
to permit the ejection of the completed elip.

5. The combination with the two winders
for forming the initial and second bend of the
clip and their operating mechanisms, of the
former and the jaws or benders 45, 46 having
mechanism for advancing them to form the
final bend of the elip and for causing their
ends operating upon the wire to approach
each other to impart a set to both sides of the
bend in the wire formed by them. |

6. The combination of the former C, a rod
or bar for pinching a straight length of wire
adjacent to one of its ends against the former,
a winder adjacent to the oppesite end of the
wire for bending over that end of the wire
parallel with its length, a second winder
intermediate the first one and the former to
agaln bend the wire to bring the portion bent
thereby parallel with the remaining unbent
portion of the wire, and mechanism for then
bending the wire around the former to bring
all of its straight portions parallel with each
other.

3. The combination of the parallel surfaces | 7. The combination of a winder for bending
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one end of a straight length of wire to bring

it parallel with its length, a second winder

10

20
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35

forming a second bend of the wire to bring

“the part bent over thereby also parallel with

its length, a former, and means for holding
or bending around the former the bent por-
tion of the wire lying to one side thereof and
the remaining straight or unbent portion ly-
ing to the other side thereof ‘to bring all
straight portions of the wire parallel with
each other. |

8. The combination of a winder for bending
one end of a straight length of wire to bring
it parallel with its length, a second winder
forming a second bend of the wire to bring
the part bent over thereby also parallel with
its length, a former, means for folding or
bending around the former the bent portion
of the wire lying to one side thereof and the
remaining straight or unbent portion lying to
the other side thereof to bring all straight
portions of the wire parallel with each other,
means for imparting a set to the second bend
of the wire, and means for imparting a set to

both sides of the final bend of the wire around

the former.
9. In a wire-bending machine for making
a clip of the character herein described, the

combination of mechanism for feedingagiven

length of wire, means for severing it, means
forholding the straight severed length of wire
in position, mechanism for bending one end
of the wire to bring the bent-over portion par-
allel with its length, mechanism for again
bending the wire at or about midway of 1its
length to again bring the bent-over portions
parallel with its length, and mechanism for
again bending the wire at a point interme-
diate its remaining end and the first bend

| formed therein, to bring all straight portions

of the wire parallel with each other and there-
by complete the bending of the clip.

10. In a wire-bending machine for making
a clip of the character herein described, the
combination of mechanism forfeeding a given
length of wire, means for severing it, means
for holding the straight severed length of wire
in position, mechanism for bending one end
of the wire to bring the bent-over portion pazr-
allel with its length, mechanism for again
bending the wire at or about midway of its
length to again bring the bent-over portions
parallel with its length, mechanism for again
bending the wire at a point intermediate its
remaining end and the first bend formed
therein, to bring all straight portions of the
wire parallel with each other and thereby
complete the bending of the.clip, means for
imparting a set to the second bend of the wire
and means for imparting a set to both sides
of the final bend in the wire.

11. The combination of the block Y, sepa-
rated plates DI, a rotatable endwise-movable
winder A having the central pin a and bend-
ing projection &', a second endwise-movable
rotatable winder having the bending projec-
tion b’ and an independently endwise-movable
central pin b, the endwise-movable former C

having a central pin, and mechanism for ac-

tuating the parts in the described sequence,
substantially as and for the purpose set forth.

In testimony whereof I have hereunto sub-
scribed my name.

WM. D. MIDDLEBROOK.

Witnesses:
EDWARD W. BEACH,
WALTER PLACE.
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