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UNTTED STATES

PaTENT OFFICE.

LOUIS KOSS, OF INDIANAPOLIS, INDIANA.

MACHINE FOR MAKING ORNAMENTAL WIRE.

SPECIFICATION forming part of Letters Patent No. 488,941, dated December 27,1892,
Application filed September 11,1891, Serial No, 405,380, (No model.)

To all whom it may concern:

Be it known that I, Louis Ko0ss, a ¢itizen of
the United States, residing at Indianapolis, in
the county of Marion and. State of Indiana,
have invented certain new and useful Im-
provements in Machines for Bending Wire;
and I do hereby declare the following tobe a
full, clear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make and use
the same. v

This invention relates to improvements in
machines for making ornamental wire of a
kind in which a single central continuous
strand or wire is used with a separate wire
formed into a pattern and bent around it.

The object of this invention is to providea
machine that will produce an ornamental wire
fabric composed of two strands, in one con-
tinuous operation, and that will be automatic
in its working and rapid. Taccomplish these
objects by the mechanism illustrated in the
accompanying drawings in which:

Figure 1 is a view in side elevation of a ma-
chine constructed in accordance with my in-
vention, Parts of the machine are broken
away to betvter illustrate the comstruction.
Fig. 2 is a top or plan view of the macline,
the reel for supplying the wire not being
shown, Tig. 3 is a view in vertical cross sec-
tion of the machine on the line X—Y of Fig.
2, looking in the direction of thearrow. Fig.
4 is a detail in side elevation of the drum or
roller having theradial pins. The figure also
showsthelever by which the pinsare elevated.
Fig. 5 is a detail in cross section of the crank
arm F? (Fig. 6) taken on a line central with re-
lation to the vertical pin G*and isintended to
illustrate the method of securing and operat-
ing the pin. Fig. 6 is a perspective view of
the head in which the pins or fingers for bend-
ing the smaller wireinto a zig zag pattern are
Iocated. The double crank shaftisshownin
its proper position in the head. Iig. 7 is an
under side view of the slide and fingers for
holding the bend in the wire after the orna-
mental pattern has been formed. Fig. 8 rep-
resents the complete wire as made by this
machine. Fig. 9 is a diagram toiliustratethe
operation of bending the ornamental wire into
a zig zag pattern. Ifigs. 10 and 11 represent
the mechanism for securing an adjustable

opening for the wire through the drum T'.
The opening in Fig. 10 is shown contracted,
and in Fig. 11 the opening isshown enlarged.
Fig. 12 illustrates the opening through the
drum T for the passage of the wire and also
shows the construction of the dog for engag-
ing the loops on the wires in bendingthetwo
strands of the wire together. The same con-
struction of dog is used on bothdrams. Fig.
13 is a detail showing the plate P and the
face of the roller with the groovesin each for
the lower wire X. Fig. 14 is a detail par-
tially in section of the roller and arms and
shows the fingers that actuate the radial pins
in said roller. Fig. 15, is an under side view
of the plate P and shows the longitudinal
groove thirough which the central wire passes.

A represents the large driving shaft to
which power is applied by belts connecting
with the pulleys a, or, if preferred, a crank
may be used in place of a pulley and hand
power substituted.

A’ are journalboxes for the shaft A and are
bolted to the under side of the bed plate of
the machine.

B is the bed plate of the machine and is
supported upon the legs B’ forming therewith
the framework to which the other parts are
secured.

Cis a beveled gear wheel secured to the
end of the shaft A and meshing with a corre-
sponding bevel wheel O’ on the lower end of
the vertical shaft D,which shaft is journaled
in a vertical boxing supported by the bracket
D’, and bolted to the side of the bedplate.

Keyed to the upper end of the shaft D isa
crank wheel D? and D® is a V-shaped groove
extending centrally in a horizontal direction
across the wheel D% This groove is adapted
toreceive a correspondingly V-shaped head on
the crank pin D* which may be adjusted with-
in the groove to regulate the length of the
stroke of the arm D% connected to said erank
pin. The opposite end of the arm D’ is piv-
otally secured to the head E. This head is
pivotally secured by means of the vertical
pin or bolt K3, between the plates ¢’ and ¢
the pin E3 passing through the head and be-
ing secured at each end to the plates ¢’ and
¢®. On the side of the head opposite the arm
D3 is an extension E° with a vertical hole ex-
tended through it to receive the vertical shaft
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F’. The shaft F’ is hollow, and through its
opening is projected the vertical pin G, for
purposes hereinafter deseribed. The position
of the crank arms F2and F®is approximately
at right angles to each other as shown in
Fig. 6.

H is an arm pivotally secured to the outer

end of the arm F? and is attached ai its op-.

. posite end to a stationary standard 7 secured
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by a bracket 7? to the casing D’. On the
outer end of the lower cranked arm F3 is a
vertical pin G® having vertical adjustment
controlled by the spring ¢ on the upper ex-
tension of the pin as clearly shown in the
drawings, see Fig. 6.

I, Fig. 1, is a lever pivotally secured to
brackets I’, bolted to the under side of the
bed plate,and projezted downwardly as shown,
to support the lever. 1*isan eccentric keyed
to the shaft A, and I® an eccentric head on
the upper end of the arm I4 This arm is
journaled at I° to the lever I and forms the
mechanism by which an oscillating movement
is transmitted from the driving shaft A, to
the lever 1.

J is a connecting rod pivotally secured at
its lower end to the lever I and is indirectly
secured at its upper end to the horizontal
shaft K by means of the intermediate crank-
arm j. To the opposite end of the erank pin
k, a pawl J? is secured and works in notches
on a wheel K% The wheel K?is keyed tothe
outer end of the shaft K and a uniforminter-
mittent movement is transmitted through the
pawl and the rod J to the wheel and shaft
from the lever 1.

M, Fig. 4, is a voller keyed to the shaft K.
It is provided with circular grooves M’ on
each of its sides and has a double series of
holes extending radially from the face of the
roller to the grooves M’. These holes instead
of being directly opposite to each other in
both series, are so arranged that their posi-
tions alternate, for the purposes hereinafter
fully explained. Short steel pins M3 ave
loosely inserted in each of these holes and
will slide in and out freely by their own
weight. The portions of the groove M’ near-
est the axle, are shallower than the part on
the outside, and the series of holes are so
placed that the shallow portion of the groove
M’ will cover part of the openings of these
holes and will act as stops for the pins, pre-
venting the latter from dropping more than
a certain distance down into the groove.
(See Fig. 14.)

N is a casing which envelops the face of
the roller with the exception of a limited
-portion at the top which is left exposed. The
object of this casing is to keep the pins from
dropping out of the holes when they are in-

- verted by the revolution of the roller. -

65

O is a bifurcated lever pivotally secured
at O’ to the casing N; one of the arms of the
bifurcated lever is extended on each side of
the casing and terminates opposite the cen-
ter of the roller in fingers O® which are pro-

jected inwardly so as to enter the circular
groove M’ on each side of the roller. By
raising the lever O, the fingers O? will force
the pins M?® up until their ends projectabove
the face of the roller and in so doing, come
in contact with the lower ends of the pins G
and G?, foreing up the pins G and G for pur-
poses which will be more fully described
hereinafter. The movement of the lever O
is controlled from the main driving shaft A
by means of an arm O*pivotally secured to
the outer end of the lever O and pressing at
its lower end against a cam O° keyed to the
shaft A. ‘

0% is a spring, connecting the arm O* with

‘the bed plate and holds the lower end firmly

against the cam and also gives a quick move-
ment to the lever O enabling it to throw the
pins out with greater force.

P and P’ are horizontal plates arranged on
a line tangent with the top of the roller and
are secured to the casing N. A longitudinal
groove between the plate P and casing is
formed, and through this groove the central
wire X is inserted. A circumferential groove
is formed in the roller to allow the wire to
pass unobstructed over the roller.

The wire X’ from which the ornamental
pattern is made is fed over the upper side of
the plates P and P’.

The operation of bending the wire X’ into
a zigzag pattern (asshown in Fig. 9) prepara-
tory to bending it upon and around the cen-
tral wire X is accomplished by means of the
fingers G and G* and tostart the bend a hook
formed by hand on the end of the wire, is
caught over the pin M2 on the opposite side
of the roller. In the operation of bending
the wire the fingers are moved in the direc-
tion of the arrows (see Fig. 9) into the posi-
tion shown by the dotted lines. The prinei-
ple on which these pins operate to form the
bend in the wire, is that of the application of
two points of resistance upon one side of the
wire and a single intermediate point on the
opposite side and moving in the direction of
the wire. This operation erimpsorbendsthe
wire at proper intervals and by repeating the
operation a zigzag pattern is formed. As the
bends are made one at a time it is necessary

‘to hold them securely to keep the strain re-

quired to makethe next bend from distorting
them. Assoon as a bend is made the pins
M? will be foreed up by the fingers 0% and
will take the place of the pins G and G* rais-
ing thelatter and allowing them to be moved
back into their original positions for a new
bend. As the  successive bends are made
they are thus first held by the pins M3 which
are withdrawn by the revolution of the roller,
aud the bend will then be retained by a se-
ries of fingers Q (see Fig. 7) corresponding in
shape to the bend made in the wire. The fin-

gers are given a reciprocating movement so
as to be inserted between the finished loops,
and are shaped so as to fill the spaces be-
tween the loops, and will hold them from dis-
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tortion while the next succeeding loops are
being formed. The fingers will be withdrawn
to allow the zig zag wires to move forward
through the machine as the new loops are
formed. The fingers and the wires operate
between parallel plates which serve to pre-
vent displacement of the wire and fingers as
will bé more fully deseribed. After the wire
is bent in the zig zag pattern it is passed be-
tween the plates P’ and ¢* which are so ad-
justed that the space between them is only
equal to the diameter of the wire. When
the zig zag wire is between the two plates
P’ and ¢ and the fingers for holding the
bend are thrust between two or more loops of

the zig zag wire the bends will be securely-

held and distortion arising from the force re-
quired to make the bends will be prevented.
The fingers Q for holding the bends in the
wires are attached to a sliding bar R. The
bar R is pivotally connected to the arm R’
which inturnis pivoted at its opposite end to
the standard R? and the standard R?is at-
tached to the bed plate B. The arm R’ is
forced in an outward direction by the spring
R? and is forced in again at proper intervals
by a_cam R% on the shaft D, which bears
against the arm R’ as shown in Fig. 2.

K¢ Fig. 2,is a sprocket wheel on the end of
the shatt X, and by means of the sprocket
chain K7 transmits motion to the disks 8, and
8/, by which -the wires are foree fed into the
machine from suitable reels X* as shown in
Fig. 1. As any of the well known constrac-
tions for force feeding wire may be used for
this purpose, an extended description of the
device as shown in the drawings is not deemed
necessary. Afterthezig zagpattern hasbeen
formed, the next step isto bend itaround the
centralstrand. Toaecomplish thisthe wheels
T, and 1’, each having an oscillating move-
ment, but in opposite directions, are employed.
The axles T® and T® on which these oscillat-
ing drums are mounted, are hollowed out cen-
trally to allow the passage of the wires X and
X’ throughthem. Theopenings through the
axles conform to the shape of the wires; that
is, the upper opening is oblong in cross sec-
tion to allow free passage of the ornamental
wire X’ without distorting the zigzag bends
in it, and the lower opening is round for the
main wire X, and is midway between the ends
of the upper opening to insure the properre-
lative position of the wires,and communicates
with the upper oblong opening. The upper
and lower wires are formed into one strand
by bending the zig zag points of the orna-
mental strand first over and then under the
central wire. This is accomplished by the
dogs t* and #¥ (see Figs. 1,2, and 12) which are
pivotally secured to the adjacent faces of the
drums T and T respectively within recesses
formed for that purpose on the contacting
sides of the drums. These dogs are so placed

that their free ends will engage the loops or
points of the ornamental wire on each side of
the central strand and by theoscillating move-

ment of the drums twist the points around the
stationary wire. The ends of the dogs are
slightly hooked to enable them the more
readily to engage the pointsof the zig zag wire,
and suitable springs are provided to press the
ends into close contact with the points.. (See
Fig.12.) Afterthefirsttwobendsare madethe
wires will assume a uniform position, but in
making the first bend, one of the points will be
on top and the other below the central wire.
This fact makes it necessary to change the
opening in the axle T% to allow the free egress
of the first bend and then to resume the origi-
nalshape of the outlet. Thisnecessitatesthe
construction shown in Fig. 10, in which the
section U is hinged on a horizontal pin, u, to
allow the part U to be thrown up, thus leav-
ing an unobsiructed outlet shaped as shown
in Fig. 11, which allows the first loop to pass,
after which the section U is thrown down and
locked by the horizontal pivoted wedge U?%
which is thrown around on top of the section
U. An oscillating movement is transmitted
to the wheels T and T’, by the sprocket chains
V’ and V in the manner as follows:—One end
of the chain V’, is attached to the lever I,and
the chain passed thence upwardly and over
the wheel T, and thence downwardly past the
lever I, and the other end is secured to the
lever W. A similar sprocket chain V passes
in like manner over -the drum T’, and like
the chain V7, is secured, one end to.the lever

‘T and the other to the lever W, but with this

difference in the arrangement, that instead
of corresponding ends being fastened to the
same levers, the arrangement is reversed in
order to give the wheel T’ a movementin the
opposite direction. The lever W, is pivoted
at one end to the framework of the machine
and is joined to thelever I by the connecting
rod W’. The connecting rod W', is pivoted
at its upper end to the lever I, and at its
lower end to the lever W, but is connected
with- the two levers at points on opposite
sides of their fulerums in order to secure their
simultaneous movement in opposite. direc-
tions, and give the proper movement to the
sprocket chains which turn the wheels T
and T". .

After the bend is formed in the wire and
the pins G and G* have been forced up by
the lower pins M?, the head carrying the pins
G and G* will swing back automatically to
its first position, but to do this and also allow
the newly bent wire to move forward through
the machine it is necessary to retain the pin
G in its raised position. This is done by ex-
tending the pin entirely through the head
and forming a collar ¢ on its upper exten-
sion and providing a foot G®actuated by a
spring that will force the foot under the col-
lar in the position as shown in Fig. 6, when
the pin G is raised and hold it up until the
foot is thrown out by the stop G® on the plate
¢’. 'The lower pin that elevates the pin G,
drops back at once into the roller, but the
one that raises the pin G* will be needed to

70

75

8o

85

go

95

I0C

15

ITI0

115

120

125

130



I0

5

20

25

30

35

40

4 ' 488,941

assist in forming the next bend and isthere-
fore retained in its elevated position by a
stationary finger Y, (see Fig. 8) which projects
into the groove and forms a stop. This pin
M3 is released by the continued revolution

of the roller and by virtue of its own weight

will drop back into the roller. In case pins
M? fail to drop back into place promptly they
will be foreed in by contact with the gradually
sloping face N° of the casing. The pins M3
correspond in position with the bends in the
zigzag wire, and for that reason the position
of the pins in the two series instead of being
on the same radial line are made to alternate.

The construction of the bifureated lever O
in which the arms are in separate pieces se-
cured to a main body portion by bolts, is
adopted in order that the arms may be ad-
justed independently.

I claim—

1. In a machine for making ornamental

wire, an oscillating head provided with fin-

gers for engaging the wire and bending it

into a zigzag pattern, in combination with in- -
termittently operating mechanism for disen-

gaging the fingers from the wire after the bend
is made, mechanism for actuating said oseil-

lating head, and a slide provided with fingers;,

and plates for holding the bends in the wire
after they have been formed by the fingers of

_theoscillatinghead,substantially asdescribed.

2. In a machine for manufacturing orna-
mental wire, the combination with an -oscil-
lating head provided with fingers for engag-
ing the wire and bending it into zigzag loops,
of a slide R having fingers Q, and plates P’
and €* for holding the bends in the wire after
they have been formed by the fingers of the
oscillating head: intermittently operating
mechanism for disengaging the fingers of the
head from the wire; the oppositely oscillating
drums T and T’, through which the zZigzag

ornamental strand, and thecentral strand are
fed; dogs to engage the zigzag wire and bend
it around the central strand;and mechanism
for connecting and actuating said oscillating
headandits fingers,substantially as described.

3. In a machine for bending wire, pre-
viously formed into a zigzag pattern, around
a . central strand, the oppositely rotating
wheels T and T' provided with central trans-
verse openings through which the wires are

‘fed, and having dogs pivotally secured to the

wheels and adapted to engage the zigzag
wire, and by the movement of the wheels
bend said wire around the central strand, in
combination with connecting and actuating
mechanism, substantially as deseribed.

4. The combination with the oscillating
head and its fingers, and with the oppositely
rotating drums, and their spring dogs, of the
levers I and W, connected by arod W’, and
sprocket connections between said levers and
drums, substantially as desecribed.

5. The combination with the oscillating
head and its fingers, of a sliding bar R pro-
vided with fingers Q; a pivoted arm R’ to
which said sliding bar is pivotally secured,
and a spring R? and cam R* for operating
said arm, and sliding bar, substantially as
described.

6. The combination with the oscillating
head and its fingers, of theslide R and its fin-
gers Q; the oppositely rotating drums T and
T’; and spring dogs pivotally secured to said
drums, and slightly hooked at their free ends,
substantially as deseribed.

Intestimony whereof I affix my signature in
presence of two witnesses. -

LOUIS KOSS.

Witnesses:
JOSEPH A. MINTURN,
FreED S. KNODLE.
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