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UNITED STATES

PaTeENT OFFICE.

HIRAM R. LAMB AND VERNON HOXIE,‘ OFF ADRIAN, MICHIGAN, ASSIGNORS
TO THE LAMB WIRE FENCE COMPANY, OF SAME PLACE.

DIE FOR JOINING INTERSECTING WIRES.

SPECIFICATION forming part of Letters Patent No. 646,435, dated April 8, 1900.

Application filed August 25, 1889,

Serial No, 728,479, (No model.)

To all whom it may concern:
Be it known that we, HIRAM R. LAMB and
VERNON HOXIE, citizens of the United States,

- residing at Adr‘ian, in the county of Lenawee
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and State of Michigan, have invented a new
and useful Improvementin Dies for Wire Fab-
rie, of which the following is a specification.

This invention relates to dies for interlock--
ing the cross-wires of wire fabries intended

principally for fencing purposes and is de-
signed to facilitate the application of straight
lengths of tie-wires to the intersecting or cross
wires and insure the firm union of the several
wires at the joint and eeonomiz‘ing thereby
time in the operation of joining the wires and

effecting speed in the manufacture of the wire:

fabric by increasing the productive capacity
of machines for this purpose and also mate-

rially reduce the expense of such manufac-

ture. -

The improvement consists in coacting dies
having grooves in oppos1te portions toreceive
straight lengths of tie-wire and produce close
splral ties dladonally across the cross-wires
adapted to be held in seat-grooves formed in
the opposite die-faces at an rrles to each other,
the tie-wire grooves being 1ocated in the op-
posite die- faces in dlaWOnal planes having a
slight angular vaua‘mon and combined Wlth
a plunver for feeding and forcefully thread-
ing the tie-wire 1en0"ths into the ties, whereby
a firm lock for the cross-wires is obtained. .

The invention further consists of & pair of
dies having coinciding faces with seat-grooves
to hold the cross-wires therebetween and di-

agonally-disposed tie-wire grooves which con-

jointly serve to produce a spnal former for
lengths of tie-wire which are fed thereto in
stmwhb position, combined with a plunger
for holdmd and revulally feeding the said tie-
wires.

The invention further consists of other con-

structions, arrangements, and combinations
of the several parts, which will be more fully
hereinafter described and claimed.

The preferred embodiment of theinvention
ig illustrated in the accompanying drawings
and susceptible of a wide range of modifica-
tion within the scope of the claims.

In said drawings, Figure 1 is a perspective

view of the improved coacting dies, showing -

one above the other and with the upper die
turned out of poswlon to display its working

tion on the line 8 8 of 1410 7. TPFig. 9isasimi-
lar section on the line 9 9 of Blrr 7. TFig. 10
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face. Fig. 2isa plan view of the prime or
lower dxe Fig, 3-is.an end elevation of the
same. Fig. 4 is a section on the line 4 4 of
Tig. 2. Fig. 5 is a section on the line' 5 5 of -
Fig. 2. Fw 6 is a section on the line 6 6.of
Fig. 2. Fw 7isa plan view of the compan-
“ion or upper die. - Fig. 8 is a transverse sec-

is a diagrammatic view ‘of the two die-faces -

when in operative relation.
tail pelspectlve view of the pluntrex Fig. 12
is a detail view of thelength of tie~wire. Flo'
13 is a plan view of the cross-wires shown
joined .by the tie-wire in the present form of
dies. Tig. 14 is a view similar to Fig. 13
looking toward the opposite side of the said
parts.  Fig. 15'is an end elevation. of the ar-
1anwement of wires shown by Fig. 13.

The corr esponding parts’ in the several
views are indicated by snmlm numerals of
reference.’

The numerals 10 and 11, 1espect1vely, des-
ignate the prime and companion dies, having

Fig. 11 is a de-
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in working faces thereof seat-grooves-12 and :

13 and 12*‘ and-13*. These seat-grooves are

disposed at an angle to each other', and the-

grooves 12 and 13 of the die'10 are intersected
at the center by parallel tire-wire grooves 14
and 15, diagonally arranged and of equal
length, being of considerable depth and con-
tinuous. The two grooves have a common

opening outwardly through the face of the

die, and their individuality is established by
a central converged rib 16, as clearly shown
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by Figs. 4 and 6, which is located inwardly -

from the face of the die a greater distance

90

than the extreme depth of the seat-grooves .

12 and 13. A plunger channel or opening 17
extends through the thickness of the die ad-

jacent to one of the terminals of the tie-wire

groove 15 and close to one marginal edge of
the seat-groove 12. At dlaoonally -opposite

points dowel-pins 18 also project from the
working face of the die 10 and are adapted
tobeseated inopenings 19, similarly disposed,
when the two dies are brought togetherin the
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die 11. The grooves 12* and 13* are also in-
tersected at the center fully by a diagonal tie-
wire groove 20 and partially by an approxi-
mately-half tie-wire groove 21, parallel to the
groove 20 and terminating at its inward ex-
tremity with the marginal edge of the groove
12* opposite that which it crosses. These
grooves 20 and 21 are also deeper than the
grooves 12* and 13*, and closely arranged to

‘the extremity of the groove 20 opposite that

to which the half-groove 21 is adjacent a
plunger-channel 22 opens into the die-face
and extends parallel with the groove 12%, a
partof theone margin of the said lattergroove
and the channel 22 coinciding. The channel
22 is longer than the channel 17 a distance

-.equal to the gage or diameter of the tie-wire

lengths 23 or the difference in the width of
the body of the plunger 24 and the reduced
extremity thereof formed by a recess 25 in one

edge to provide a seat for the said tie-wire ar--

rangement.

Both sets of tie-wire grooves 14 and 15 and
20 and 21 have approximately the same depth
in their respective dies and are concaved lon-
gitudinally “to provide opposite curved ex-
tremities, which have an inclination toward
the working faces of ‘the respective dies.
‘When the two dies- are brought together or
coineide, the seat-grooves 12and 13 alire with
the similar grooves 122 and 13*.  One extrem-
ity of the tie-wire groove 14 stands over the
otiter extremity of the half-groove 21 and also
over the greater partof the said half-groove.
The opposite extremity of the tie-wire groove
14isinalined contiguity with.the one extrem-
ity of the tie-wire groove 20, the opposite ex-
tremity of the latter registering with the one
extremity of the groove 15. . The opposite end
portion of the said groove 15 is located over
the one end of the channel 22, and the wall
of said channel at this point is coneaved to
conform to the shape of that portion of the
tie-wire length which is inserted through the
same and bears against the said wall in its

movement into the dies.

The tie-wires are of a length precisely equal
to the former, produced by the arrangement
of the grooves 14, 15, 20, and 21, and when
fed into the dies and applied to the cross-
wires will have two bends or windings on one
side of the cross-wires, as shown by Fig. 183,
and one bend or winding on the oppositeside,
the two ends of the tie-wire being drawn in
closely, and thereby forming a reduced spi-
ral lock positioned diagonally to both of the
cross-wires. In feeding the tie-wire lengths
into the dies, one of the same is placed in the
recess of the plunger, and the latter moves
therewith into thedies from the entrance end
of the channel 22. The plunger firmly holds
the tie-wire length against the concaved wall
of the channel 22, and the parts are all so
timed as to their operative relation that the
movement of the plunger will begin immedi-
ately subsequent to the coincidence of the

die-faces. The operative mechanism for the
dies and plunger may be of any character as
long as the said dies areregularly brought to-
gether and the lunger is givena time recip-
rocation regularly and relatively to the move-
ment of the said dies. Furthermore, when
the tie-wire length is fed into the dies, the
foremost end, after the full insertion, abuts
against the inner terminal of the half-groove
21, which is abrupt, and said half-groove, ex-
tending partially across the seat-groove 12%
adjacent thereto, will dispose the said fore-
most end of the tie-wire against the cross-
wire occupying in. part the groove 127, as
shown by Fig. 14. The outer terminal of the
tie-wire will remain in contact with the shoul-
der on the plunger provided by forming the
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recess in the latter and will be brought up :

¢lose to anopposite portion of the same cross-
wire against which the foremost teriminal is
bent. e :

In operation the dies10and 11 are brought
to bear against cross-wires 26 and 27, so that
the wire 26 will lie half and half in the seat-

grooves 12 and 12* and.the wire 27 similarly -

disposed in the seat-grooves 13 and 13°, ex-
cept at their point of crossing, where each
wire will e wholly in its respective die. As
before indicated, when the dies coincide in
this manner the inner opposed terminals of
the channels 17 and 22 will register. The
plunger 24 then has motion imparted thereto
andissupplied with oneof the tie-wirelengths
23, and thelatter is gradually fed into the dic
through the channel 22.  In:this condition
the tie-wire will be firmly braced at all points
and prevented from bending in.view of the
fact that the tie-wire grooves donot obstruct
its advance movement or feed, and initially
the foremost end of the tie-wire enters the
groove 15 and fully traverses the same and
then is directed into and travels through the
groove 20 and back through the groove 14
and finally into the half-groove 21, where the
foremost end will meet with resistanceagainst
further movement and which will be ex-
actly at a time when the plunger will have
finished its inward stroke. A close spiral tie-
coil is . thus produced by the use of a straight
length of tie-wire, and a firm joint is formed
at the intersecting points of the cross-wires.
These ecross-wires may be crimped more or
less by inecreasing ordecreasing the depth of
the seat-grooves therefor, and the tie-wires
may be driven by a round plunger equally as
well as by a flat one, asshown. Itis notnec-
essary that the cross-wires should be dis-
posed at right angles, and the gage of the
said cross-wires, as well as the tie-wires, may
be varied and each regulated proportionately
to the other.

Variationsand changes will beincorporated
as long as there is no confliction with the es-
sential features of the dies and the gist of
the invention, which embodies dies having a
spiral former made up of grooves in part in
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opposite die-faces and disposed diagonally of
the cross-wiresand into which straightlengths
of tie-wires arefed and bent around the cross-
wires by the progressive feed of a plunger car-
rying the said lengths of tie-wires.

In our pending application, Serial No.

' 728,480, filed on even date herewith, the de-
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seription and claims relate to dies having a
plunger movable thereinto in the plane of
the working faces of the dies and the broad
use of a spiral former and feeding straight
length of tie-wire to the dies irrespective of
the shape of the tie-wire former, and in the
present application we make no claimto such
generic construction and -arrangement of
parts. ’

Having thus described the invention, what

is claimed as new is—
1. Coinciding dies having seat - grooves
therein to receive cross-wires, and tie-wire

.grooves closely arranged and diagonally dis-

posed relatively to the seat-grooves, and a
plunger movable into said dies and adapted
to feed a straight length of tie-wire thereto.

2. Coinciding dies having means for hold-

ing cross-wires and grooves closely arranged
in diagonal lines thereacross, and a plunger
movable into said dies, and adapted to feed a
straightlength of tie-wireinto the diesaround
the cross-wires.
3. Coincidingdieshaving means therein for
holding cross-wires, and spiral grooves closely
arranged in alternation in opposite die-faces
and diagonal relatively to the means for hold-
ing the cross-wires, and a plunger movable
into said dies,and adapted to feed a straight
length of tie-wire and thread the same end-
wise into the dies through the said spiral
grooves around the cross-wires.

4. Coinciding dies having means for hold-
ing cross-wires,and tie-wire groovesrelatively
arranged therein, the said dies each havinga
part of a plunger-channel in the same which
is larger in one die than in the other, and a
plunger movable into the said dies and hav-
ing a reduced extremity and adapted to feed-
a straight tie-wire length inward to the die,
the said tie-wire length adding to the width
of the reduced extremity of said plunger the.

difference in width between the same and the
larger channel. ,

5. Coinciding dies having means for hold-
ing cross-wires and crimping the same and
also provided with semispiral grooves in al-
ternation in each working face thereof and at
varyingangles,and aplunger movableinto the
dies, and adapted to feed alength of tie-wire
in straight condition into the said grooves.

6. Coineiding dies having means for hold-
ing cross-wires and also provided with diag-
onalgroovescloselyarranged at the centerand
intersecting the means for holding the eross-
wires, and a plunger movable into the said
dies and adapted to feed a straight length of
tie-wire into said grooves.

7. Coinciding dies having means for hold-
ing cross-wires intersected at the center by a
tie-wire former, and a plunger movable into
the said dies and adapted to feed a straight
length of tie-wire into the dies.

8: Coinciding dies having working faces
with seat-groovesarrangedin eachat anangle
to each other and intersected by diagonally-
disposed tie-wire grooves, one die-face having
two full-length diagonal grooves therein, and
the other asingle and. a half grooveat an an-
gle to the two full-length grooves, the dies
also each having a plunger-channel therein,
one channel being larger than the other, and
a plunger havingareduced entrance extrem-
ity movable into the dies, and adapted to feed
a straight length of tie-wire into the dies by
the reduced entrance extremity thereof.

9. Coinciding dies having means for hold-
ing cross-wires and diagonally-disposed tie-
wire guides arranged in the plane of intersee-
tion of the cross-wires, and a plunger movable:
to feed a straight length of tie-wire into said
dies. '

our own we have heretoaffixed oursignatures
in the presence of two witnesses.

HIRAM R. LAMB.
VERNON HOXIE.:

Witnesses:
W. II. BURNHAM,
HARRIET MONTGOMERY,
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In testimony that we claim the foregoingas go




