S. I, ARMBRUSTER.
WIRE WORKING MACHINE.
. APPLIGATION FILED SEPT, 27, 1907,

911,931. / | Patented Feb. 9, 1909.

6 SHEETS—SHEET 1.

......’/A-I.WI);
\\\\\"I;

e

N T - (\3 . . -
“1"“‘-&"“ o a'::""‘j : | 3 & 3
. _- PSS o ! . . k-

i s SN
| .E:E.I’”\'iﬁﬂlw £

77

2 . Y
= s _ w 'R’/'

39

79 77
7
77

\ s SR E‘ <N
f 8 , v
"%, %
< \ T _
LI W - |
SRR T o
. | - S\ L Armbruster, Inwventor,
%vtwemo < -

M @ - | - 77 Gtorney

THE NORRIS PETERS CO., WASNINGTON, D, . °




S. I. ARMBRUSTER.
WIRE WORKING MACHINE,
_ APPLIOATION FILED SEPT, 37, 1007,

911,931. * Patented Feb. 9, 1909,

6 SHEETS—RHEET 2,

A (A
S
i m”””nh“

_:::‘...'\

#5259,

S 7
1 Q
1 A u_.% .
i Y 3
1 ! Y (\(\\\ ///X N
| & r
. ] | N \=4L/_[/£=////'/'JW///
i hg s pe %y/-m i
~ T T : I - ”///\}\\\\\\\\\\“ s
Lo o s S S
Q ol % L . Q-
QY ] e i S
] Wil"@ﬂ%ﬂﬂlﬂmmmIIIII i .
R S ST I || [] E
i BB i - nhoy,
Hoal S. A 7‘((6‘ 'nge . 07,

T
Qe
11

W ) \ ttorn ey

THE NORRIS PETERS €0., WASHINGTON, D. C.



8. I. ARMBRUSTER.
WIRE WORKING MACHINE, v
APPLIOATION FILED SEPT. 97, 1607

- 91 1,931. ~ Patented Feb. 9, 1909.

6 SHEET8—SHEET 3,

'
® X }
I\ ¢
R BN N
S
¥
N R Sy
z : 2 §'Q
1 )
8 &3 b
T '
.S
~ oW
S_38
o [
S 3 S
S m—cy
_ -—-—n
N b/l S 5 T
4 | y S
R g I S R vy 8
«Q AR
3 %

37

705,
706
4

THE NORRIS PETERS CO., WASHINGTON, D. C.



6 SHEETS—BHEET 4.

Patented Feb. 9, 1909.

S. I. ARMBRUSTER.
WIRE WORKING MACHINE,
APPLICATION FILED SEPT, 27, 1907,

911,031.

.Qh&

</
\\
Ve
-~ v
\\
~
- L
-7 \\M“\S.\ o1
9

14
6Y
0g: 224

NN R
By Ty et

. i

B AN ]
e N //rm.u_//,v..tﬁ 8474
7 - NN
. IS - _//_ /N// AQ\
\
\]

/ \ /_ ! /

m 1y I/ it I.rl \w
/ ~, Q_ !
PN o AY o

NS 69 09 [ AT

(45 &M o 0

(5544 2 . \ \m /,
) 68 ~ 09 - J

/'.\V o7

/
LS. 6/
\\\

e —

S, IArmbracster; Jnwoentor,

ttozniey

THe NORRIS PETERS CO., WASHINGTON, ..



8. I. ARMBRUSTER.
W_IRE WORKING MACHINE.
APPLIOATION FILED SEPT, 27, 1907.

911,981, | | Patented Feb. 9, 1909.
B - ' 6 SEEETS—SHEET 5.

Al
S
/
7 _
/

{ R/ S
Q : \\ ,/:,:::
® } ;:::"— !
Q llK /}, -~ P
w ' /I/II//(\ N
A Rl 1y ~
. = f < 7>
. (g N\ 1N \\L
_a
. )
R Q A s /II‘I n QQ
, 24,
N -’/ pa——
O} < ,/"(\\
N
9 _Q
S N Ns
3 %
¥ ® N N
. ® R X N
\3 ‘ N N ! I
A
(Q \
S 838 ¢
R y/ / S
> 7 /
o SFEEIRG ) 1 R f \\ P
T N\ j e ‘\\\ X
X [ ‘ & <
G> Jiy \I 3 'L
) N / ‘/I~ ‘(3\&\ /I “ N)
& ! ‘L:*‘ :" \ ~ X \“\{ N |~
Q //’ - . PN \\ /2
Ve . R > \ . s L
b .\>// \ /
/
// |
/
! N
/ o
: N
1 NS
{ 9 - ~
l"\
ﬁé ‘
b Q ) .
S. 1. Armbrester Irnventor,

THE NORRIS PETERS CO., WASHINGTON, b, C.



‘8. 1. ARMBRUSTER.

WIRE WORKING MACHINE,
APPLIOATION FILED SEPT. 27, 1907,

=
S
=3
‘1
o5
3
=
B
=
g
3
(=]

911,931.

6 SHEETS—SHEET 6.

.% vy
. “ i

N

DSOS

L

6"

shrriodn
i S 3]
XS

Q :

Am)

-
—-—

N\

%

STy
N
1z

b

N

77NN
A

atlxymwg’

NGTON,.B: 6.



10

15

20

25

30

40

45

o
ot

UNITED STATES PATENT OFFICK,
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Specification of Letters FPatent.

Patented Feb. 9, 1909.

Application filed Septembier 27, 1907,  Serial No. 394,882,

To all whom, it may concern.: :

Be it known .that I, Stepmmx I. Aru-
BRUSTER; a citizen of the United States,
residing at Plymouth, in the county of Rich-
land and State of Ohio, have invented a new
and useful Wire-Working Machine, of which
the following is a specification.

The present invention relates to mesans for
operating on wires, and more particularly
for producing terminal loops thereon.

he principal object of the invention is to
provide a comparatively simple, thoroughly
practicable, and highly efficient machine,
which will have a large output, and will form
loops in either or both ends of a wire, said
machine being readily adjustable to wires
of different lengths and various diameters,

The machine is I‘particularly adapted for
producing terminal loops on piano Wwires,
wires for brick machines, ties for hay and
other bales, and in fact for any looped wire.

An embodiment of the invention that is at
present considered the preferable one is
lustrated in the accompanying drawings,
but it will be evident from an inspection of
the claims hereto appended, that the nven-
tion is not limited solely to the ‘particular
construction disclosed.

In the drawings: Figure 1 is a top plan
view of the machine, the central portion
being broken away. Hig. 2 is a side elevation
of the same, Tig. 8 is a vertical longitudinal
sectional view on an enlarged scale through
one of the wire looping and twisting mechan-
isms. Fig. 4 is a cross sectional view
through the same. Fig. 5 is also a cross
sectional view on the line 5—5 of Tig. 3.
Fig. 6 is a detail view llustrating the means
for controlling the longitudinal movement of
the twisting mechanism. Hig. 7 is a detail
sectional view on the line 7-—7 of Fig. 1.
Fig. 8 is a detail sectional view showing the
locking means for the twisting mechanism.
Fig. 9is a detail view of the idler and the
actuating means for the lock of the twisting
mechanism. Fig. 10 is a detail sectional
view illustrating the structure of one of the
feeding devices. Fig. 11 is a detail sectional
view on the line 11—11 of Fig. 10. Fig. 12
is also a sectional view illustrating the opera~
tion of the wire holding clamp when in a
position to receive a wire. Fig. 13 is a detail

erspective view of the clamp with the jaws
isassociated.  Fig. 14 is a detail sectional
view of the clamping mechanism that is

associated with one of the wire looping and-

twisting devices. Tig. 15 is a detail sectional
view through one of said looping and twist-
ing devices. Fig. 16 is a view showing a wire

as produced by the machine.

Similar reference numerals designate cor-
responding partsin all the figures of the draw-
ings.

g[n the embodiment disclosed, a supporting
frame is employed, which includes spaced
tracks or bars 17 bridged by suitable cross
pieces 18 and supported in any suitable
manner.

Two wire looping and twisting mechan-
isms are mounted on the end portions of the
frame, and are designated generally by the
reference numeral 19. As these Tnechan-
isms are duplicates, but one will be described
in detail. - Their inner ends are spaced apart,
as clearly shown in Figs. 1 and 2, and the
wires to be operated upon are held between
them. The holding means is in the form of
sets of clamps mounted on the central cross
pieces 18, and as shown in Figs. 4 and 14,
said cross pieces have upstanding stationary
clampimg jaws 20. - Coacting with one side
of each jaw is a swinging jaw 21 pivoted, as
shown at 22 in an opening 23 in the cross
piece and having a depending arm 24. This
arm rides against the eccentric edge of a ro-
tatable cam 25 secured to a shaft 26 that is
journaled in a supporting bracket 27 mount-
ed on the frame. The shaft 26 has a gear
wheel 28 secured to its outer end, and in
mesh with & pinion 29 fast upon a tubular
shaft 30 that 1s mounted on & shaft 31 con-
necting the two wire looping and twisting
mechanisms, as hereinafter set forth. The
tubular shaft 30 has a gear connection 32
with a main driving shaft 33 journaled in an-
other supporting bracket 34 that is mounted
on the frame. It will thus be evident that
upon the rotation of the shaft 26 and cam
25, the arm will be swung so that the iaw 21
will be moved toward and from the station-
ary jaw 20, the bearing of said arm against
the cam being maintained by a spring 34%
hown in Fig. 4. The clamps thus described
are adapted to receive and liold the wires
during the looping and twisting operations,
one-oi said wires being shown in position in
Fig. 1, and designated 35.

Hor the purpose of feeding the wires, the
following mechanism is preferably employed.
A trougit 36 is mounted on suitable arms 37

at one side of the machine, and thie wires hav-

ing first been cut the desired length, are suc-
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cessively fed to the trough by any suitable
means (not shown). Mounted on each set
of brackets 27 and 34 at one side of the ma-
chine, is a shaft 38 that has a gear connec-
tion 39 with an idler 40 journaled on the
looping and twisting mechanism, as hereln-
after described, this idler 40 being in mesh
with the gear 28 of the shaft 26, and conse-
quently being continuously rotated. Each
of the shafts 38 carries at its inner end an
arm 41, and these arms, as shown in Iigs. 1
and 2, are spaced apart. The free ends of
the arms operate beyond the ends of the
trough, and outside the clamps above de-
scribed.  They carry at their free ends wire
engaging and transferring clamps, each of
which consists of relatively swinging jaws 42
and 43 normally pressed together by a spring
44 located between projecting tails 45. The
clamps are always maintained in vertical pu-
sitions regardless of the rotation of the arms
carrying them, and to this end, one of the
jaws 43 of each clamp has a hub 46 fixed to &
spindle 47 that has a beveled gear wheel 48 in
mesh with another gear wheel 49 carried by
a shaft 50 that is journaled longitudinally of
the arm 41 in ears 51 projecting from one
side of said arm, as shown in Figs. 4 and 10.

The shaft 38, which carries the arm 41, as

30
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illustrated in said Fig. 10, is tubular, and is
journaled on a stationary axle 52, This axle
carries at its inmer end a stationary gear
wheel 53 that is in mesh with another gear 54
carried by the inner end of the shaft 50. The
result is that during the rotation of the shaft
41, the gear 54 will be revolved by its en-
gagement with the stationary gear 53. Con-
sequently the gears 49 and 48 will be rotated,
and because of this arrangement, the clamp
carried by the arm will always remain in ves-
tical position. This will be evident by a
comparison of Figs. 11 and 12.  As alveady
stated, one of the jaws 43 is thus geared, the
other jaw 42 swings and therefore has an ear
55 journaled on the hub 46. This jaw fur-
thermore has oppositely extending fingers
56, one of which extends through a slot 57 In
the jaw 43, and these fingers are located in
the bifurcation 58 in the end of the arm in
which the clamp is placed. A lug 59 or pro-
jection formed upon the arm and located in
the bifurcation in the path of movement of
the ends of the fingers 56, is thus arranged to
strike said fingers, and as a consequence, the
jaw 43 will be swung to open position twice
on every revolution of the arm. The ar-
rangement is such that as the arm swings up-
wardly past the end of the wire holding
trough 36, one of the fingers will be engaged
by the projection, and as it rides over the
same, the jaw 42 will be forced open against

the action of the spring 44, and conseqttl)enﬂy

e

o

the jaws are passed on opposite sides of the
ends of the wire placed in the trough. After

such passage, the finger 56 having passed the

911,931

projection 59, the spring 44 can react to close
the jaws and therefore the wire will be
clamped between the same. The two arms
and their clamps rotating simultancously,
will thus engage the ends of the wire auvd
carry said wire {rom the trough tothe clamps,
as described. As the free ends of the arms
pass downwardly, the opposite fingers 56
will strike the upper sides of the projections
59. Therefore the jaws 42 will again be
swung to open position just as the wire 35 is
deposited in the clamps 20—21, and as the
jaws thus release the wire, the jaws 21 are
clamped thereupon and secure said wire in
position to be operated upon by the looping
and twisting mechanisms,

As already stated, the looping and twist-
ing mechanisms are duplicates, so that a de-
scription of one is believed to be suflicient
for both. Referring now particularly to
Fig. 3, it will be observed that a twister head
60 is employed that is located in a shell 61,
said shell being journaled in the bracket 27
and having an mwardly extending sleeve 62
journaled in the bracket 34. The slecve -
cludes a stem 63 secured to the head 60. On
the shell is loosely journaled the idler 40, al-
ready described. The head 60 carries an
outstanding supporting plate 64, and jour-
naled thereon, is a looping device, in the
formof a pinion 65,shown in detail in Fig. 15.
This pinion is journaled on a central remov-
able stud bolt or pin 66 having a head 67
projecting beyond the pinion, and said pin-
1on also has a bending pin 68 secured thereto
and spaced from the stud 67. A gear wheel
69 is in mesh with the pinion 65, and a recip-
rocatory rack 70, slidably mounted in the
head 60 and shell 61, meshes with the gear
wheel 69. A grooved collar 71 slidably
mounted on the sleeve 62, is secured to the
rack 70, and has an annular groove 72 in
which is engaged one end of a cross pin 73
carried by the upper end of a swinging arm
74, said arm having its lower end pivoted, as
shown at 75 in the bracket. The other end

f the cross pin, as shown in Iigs. 1 and 7 is
engaged 1 a cam groove 76 formed in the
periphery of a wheel 77 that is mounted on a
shaft 78. This shaft as shown in IFig. 1, is
journaled on the opposite side of the [rame
to the shaft 38, and is driven from the idler 40
by a gear wheel 79 fixed to the shaft 78, and
in mesh with said idler. It will thus be evi-
dent that during every rotation of the shalt
78, the arm 74 will be swung back and forth
once, thus causing the gear wheel 69 to par-
tially rotate and effecting a half rotation of
the pinion 65. The normal position of the
pinion is illustrated in Fig. 1, and it will
therefore be evident that when a wire 35 is
deposited in the clamps, the terminal por-
tion of this wire will be Jocated between the
stud 67 and the pin 68. Therefore when the
pinion 65 is rotated, the terminal portion of
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said wire will be looped and the end thereof
will be brought against the opposite side of
the stationary jaw 20 to that with which the
Jaw 21 codperates. Another clamp is there-
fore employed that coacts with said opposite
side of the jaw
after it has been looped, and this clamp is
shown more particularly in Figs. 4 and 14.
A jaw 80 is pivoted in an opening 81 in the
cross piece 18 of the frame, and is movable
mto. and out of said opening and conse-

~quently into and out of the path of move-

ment of the terminal of the wire. The free
end of this jaw 80 is connected to an arm 82,
the lower end of which has a roller 83 operat-
Ing in a cam groove 84 in the wheel or eccen-
tric 25. The cam groove 84 is so arranged
with respect to the other mechanism that
after the looping mechanism takes place and
the terminal of the wire has been bent
against the side of the stationary jaw 20, the
jaw 80 will be raised, as indicated in dotted
lines in Fig. 14, and said terminal will be
clamped, the
completed.
As already described, the head 60 and
supporting ear or plate 64 for-the looping
device is rotatable, and by this means, the
twisting operation is secured. During the
looping operation, however, the said head
Is stationary, and in order to effectively pre-
vent its Totation; a lock is employed n the
form of a reciprocatory bolt "85, which. is
slidably mounted in the bracket 27 , as shown
in Figs. 3 and 8, and engages in an opening
in a socket 86 formed m the shell 61. A
spring 87 bears against the bolt, and nor-
mally urges it into said socket. The bols;
however, hasan outstanding pin 88, and this
pin projects into the path of movement of 2
cam track 89 secured to one side of the idler
40, as shown in Figs. 3 and 9.
upon every rotation of the idler 40, the pin
will be withdrawn so as to permit the rota-
tion of the head and shell to permit  the
twisting operation. The means for effect-
ing this twisting operation is preferably con-
structed in the following manmner. = A clutch
member- 86 is loosely journaled on the siecve
62, and has a pinion 91 in mesh with a gear
wheel 92 fixed to the main driving shaft 33.
Consequently the clutch member 90 is al.
ways in rotation, aud operates independently
of the sleeve 62, A
member 93 is feathered on the-sleeve 62, as
shown at 94, and is movable into and out of
coaction with the clutch member 90.  VWhen

‘out of coaction, the sleeve 62 and the various

parts carried thereby, is of course stationary,
but if said clutch member 93 is moved nte
coaction with the clutch member 90, then the
sleeve 62 and associated parts are nedessa-
rily rotated. These cluteh members, pref-
erably have beveled friction faces, as shown,

3 but they are also provided with positive en-

20 to hold the end of the wire

looping operation ‘being thus

A cooperating clutch |

i

|

twisting mechanisms

8

gaging devices in the form of projecting pins
95.  In order to secure the automatic opera-
tion of the clutch, a swinging arm 96 is em-
ployed pivoted at its lower end, as shown
at 97. The upper end of this arm, as illus-
trated in Figs. I and 5 has a cross pin 98, one
end of which is engaged in an annular groove
99 in the clutch member 93, the other end
codperating with the cam edges 100 of the
wheel 77 and the adjacent wheel 101 carried
by-the shaft 78, on which said wheel 77 is
mounted.  Therefore upon each rotation of
the shaft 78, the arm 96 will be swun g carry-
ing the clutch member 93 into conction with
the clutch member 90, and causing the rota-
tion of the head 60 and associated mechon.
ism, thus twisting the sides of the wire loop
together. In order to compensate for the
shortening of the loop due to this twisting
action, the head 60 and stem 63 have a move.
ment longitudinally of their axis of rotat on,
and this movement is controlled by a wheel
102 which bears against a head 103 formed
upon the outer projecting end of the stem 63,
the wheel having a cam portion 104, which
permits the inward longitudinal movement:
of the stem 63.

After the loops and twists have been made,
the wires are ‘in condition to be removed
irom the machine. Therefore the following
devices are employed. The shafts 78 pro-
iect toward each other, but are entirely in-
dependent, as shown in Fig. 1. They have
fixed to their inner ends arms 105 provided
with terminal hooks 106, and as these arms
swing upwardly, they engage the wires just
as the clamping jaws 21 and 0 open. The
shafts 78 are furthermore provided with
other arms 1062 having terminal heads 107
that engage the loops and serve to detach

- them from the looping and twistirg mechan-
~Consequently |

isms.  Therefore the wires being detached
by said heads 107, the arms 105 ca1ry the
completed articles away from the machine
and deposit them on the opposite side to the
feeding mechanism.

As already described, the looping and
are duplicates, but are
entirely independent of each other save for
the connecting shaft 31. This shaft at one
end of the machine is geared, as shown at
107° to one of the driving shafts 33 and this
driving shaft is provided with a driving pul-
ley 108 by means of which power is trans-
mitted to the machine. The other end. of
the shaift is geared as shown in Tig. 2 at 109
to the corresponding driving shaft 33, and
thus power is transmitted to the correspond-
ing mechanism. - It will be observed that the
looping and twisting devices are located in op-
position to each other, and in order that the
machine may be operated on wires of differ-
ent lengths; one set of mechanisms is ad just-
able toward and from the other. To this
end, it is slidable upon the spaced tracks or
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beams 17 and the bolts 110, which secure it
in Dhﬂe can be passed t ‘uougﬁ any of the
series of openings 111 formed in sa 1d rm« Jm

or beams. Moreover the machine is readily
adapted to operate on wires of i ifferent
dmmetﬂrm, the only change necessary bemsz
tize substitution of diffevent sized DL‘ !, 467 o
the looping devices in order to gecure inore o
less distance between said studs 67 a "» th
codperating pins 68.

The o'm‘auon of tie llxu(hllﬂc may bhe

briefly outlined as follows. Under normal
condmou , the parts uwre as fitustrate

Fig. 1. If the refo e o wire i3 placed in *ﬁé‘:o
Jlodf’h 36 and the machine is in operation,
the clam}‘v on the ends of tire arms 41 w il

pick up said vne hom the trough and de-
posit it in the clamps 21 with tie tei-
minal portions of E‘“ld wire located betweon
the studs 67 and 68 of tie Loo]ﬂn" devices.
When the wire has been £0 deposited, tre

jaws 21 will be operated to hold the wire, and

immediately the racks 1' *"ﬂl ooelabc to
1oop the terminals of tie wi As soon as
this takes place, the jaws 80 are raised to

bolts
i (ST )o
1nto

clamp the terminals and thereupon t&
85 are ithdrawn from the twisting
Wi‘l e the ch‘tcg mempers 93 are mov bd

coaction with the eluteh members
much as the looping studs 67
still engaged with the ! i

. . 8 ="
will be evmcvt that said loop
tated, and as L;»en en ’c are hield
20, 21 and 80 su es of said

twisted tooet Lo, AJ1 ving this L\"hmw Op-
eration, the nop will comm@u, due to the
take up of the wire, and to ccmpens&tc for
this ti e cam poruor“ 104 of tne wh e’l“ 102
i nit the feads 103 , and cons
60 to move inwardly

-t

. Lia \
nally of ¢4 en‘ axes of votation §

ope:aran be

bers

the IOOpip :
At samie time, '
an(‘ twe arms 105 and 1

ad \Vﬂe remove the same tl’OllI ti

vt that the
n‘* advan-
11011\\1\1 he

e

appzu en* Lo

further cw*ummm, nd it wiil tood
that various changes in the siz pro-
portion, fmd minor details of construction,
may be resorted to witi.out depa arting Irow
t1 1¢ spiiit or s&crmcmg Mr/‘ of the advantages
of the invention.

Having thus ety d mvention,
what I claim as v} desive to secure by
Letters ?atent

i. Insa mqn character set fovth

the combina
anism, of a 3

wire WO'F}J‘”

e
wire holdmo device, means for

fLing onmmc(u pon by satd wire worki

911,951

transferring a wire from the holding device
to L»\e working mechanism and leavnw 1t in
the latter, means for moving tiic tr(nhionm

means i on“ ti:e holding device to the w ork-
ing mechanism, and 10[111111119, it to sald hold-
ing device, and mechanism for operating the
wiu wor king mec‘mmi - hetween U\o de-

posits of t owires therein by the trans ferring
means aind bolding aald mechanism station-
ary during said deposits.

2. In o maciine of the eharacter set forth,
tie co'l*‘mmﬁ(m with wire working meeti-
anizm, of o wire holding device, rotary means

iz

or v am”‘umv a wire from the b olding de-
fdee to 6o working meehanism and leaving

TR NE

]

Py

L"(/ y‘“tm‘ means i()L comllmoml\* 10~

PR

«\1'1111\“ & WITC WOl mn«' mccmm-
)LL feen the a owwn of the wires there-
e traneferring means, sald opet rating

1 g
rechianism ?‘:mm“o (o w o“l\mg ID(‘CiMH»I\Ill

[Era——
S 2
=
ps?
.

s 1

o
=g
jas}
ey
Y e
=
-
e

: ary during the <1cn0.\1m oL the wires.
3. In a machine of the ¢haracter set forth,

(e combination with wire working mech-
anism, of awive holding {1<>u<m spaced Ll\ug—
hom hnd rotary transferring arms having
i\‘*\'lC(‘ that move upw: ‘U(H\

t e trough to elevate wires
i: refrom, ¢ .mu‘ devices 1w ()\'m“ downwardly
past tre wive w ml ing mechanizsm to d(,pOle
and leave the wires tierein.
4. In a machine of the character set forth,
tie comw ,mahol‘ Yowire working mech-
anism including the cizzmp, of wire holding

means spaced tierefrom, and rotary 11(1115—
ferring avms having wire engaging devices

at the wire holding

means to clevate the wires tirerefrom An(l

move downwardly past the clamp to deposit
1l leave the wires in said “L\mp

5. In a machine of the <~‘m11 acter set

the commnnhon with wire working

anieny, of o clamyp for holding awire

tiab move upwarcly

t forth,
mvdx—
while he-

ngmecli-
s means, volary u':msf(zl'—
g the \‘11 from the
clamp and Jeaving it in

&)

zmmn,, wire 5:-.2) :
ving arms for cav

polding means to t
te latter,

1

08
i)

said wrms having wire engaging
dex 1ces ‘1%“11 move upwardly at the b ()Mm“
means to elevate wires therefrom and move

pawt t

own '\'Jl(u\

‘(’101 taer

e cluip to deposit the
s Tor eon \tumoud\‘ rotat-

¢ and weais for op eraling the
WO Ling mecianism between the de-
posits of toe wires i bre clamps ,unu Beais

during tie of the

(1(,,})(),,1 s

waracter set forth,

010 it ' wite working 1)(\“‘1—
. )l’ dap for g avive stationary
perated wpoin iy wl mechant 4, and

o niet s for carving a wive and de-
»it i the elamp and in pw-:iiion to he
oper ated upon by the working mechansm,
said means releasing and leaving the wire i
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the clamp and then moving onward beyond
said clamping means.

7. In a machine of the character set forth,
wire working mechanism, a clamp_for hold-
ing the ‘wire stationary while operated upon
by said wire working mechanism, a carrier
movable transversely to the clamp and past
the clamp adapted fo carry a length of wire
to the clamp in position to'be operated upon
by the wire clamping mechanism, and means
for simultaneously releasing the wire from
the carrier, closing said clamp upon the wire
and moving the carrier onward, leaving the
wire in the clamp. : ‘

8. In a mechanism of the character set
forth, the combination with wire looping-and
twisting mechanism, of a magazine adapted
to hold lengths of untwisted wire, a fixed
clamp for holding a length of wire while be-
ing operated upon by said mechanism, a car-
rier movable transversely to and past said
fixed clamp, said carrier having thereon a
transferring clamp adapted to grasp alength
of wire at the magazine, carry 1t to the hold-
ing clamp and deposit it therein; means
simultaneously closing said holding clamp
upon the wire and releasing the carrier
clamp, and means for moving said carrier
onward past the fixed clamping means.

9. In a machine of the character st forth,
the - combination with wire working mech-
anism, of wire holding means, a transferring
clamp for carrying the wire from the holding
means to the wire working mechanism,; and
means for automatically effecting the move-
ment of the clamp to grasp the wire at the
holding means and release it at the working
mechanism. ,

10. In a machine of the character set
forth, the combination with wire looping and
twisting mechanism, of wire holding means,

a transferring clamp for carrying the wires -

transversely of their lengths from the hold-
ing means to the wire working mechanism,
and means for automatically effecting the
movement of the clamp to grasp the wire at
the holding means and release it at, the work-
ing mechanism.

11. In a machine of the character set
forth, the combination with wire working
mechanism, of mechanism for feeding wires
thereto including a rotary support, and a
clamp rotatably mounted on the support.

12. In a machine of the character set
forth, the combination with wire looping
mechanism, of mechanism for feeding wires
thereto including a rotary support, a clamp
rotatably mounted on ‘the support; and
means for maintaining the clamp in a prede-
termined position to the pérpendicular re-
gardless of the movement of the support.

13. In a machine of the character set
forth, the combination with wire working

mechanism, of mechanism for feeding ‘wires.

65 thereto including a rotary arm, a clamp ro-

lease the wire and leave ‘it

5

tatably mounted on the free end of the ari,
and means mounted on the arm and engag-
ing the clamp for maintaining said clamp in a
predetermined position to the perpendicular
regardless of the rotation of the arm.

14. In a machine of the character st
forth, the combination with wirs working
mechanism, of a movable support, a feeding
clamp movably mounted on the support,
means for automatically operating the clamp
to grasp the wire, means for moving the sup-
port to carry the wire to the wire working
mechanism, and means for automatically op-
erating the clamp to release said wire af said
wire working mechanism.

15. In a machine of the character set
forth, the combination with wire working

-mechanism, of wire supporting means, a wire-

transferring device operating between the
supporting means and wire working mechan-
ism and including a clamp, means for auto-
matically operating the clamp to grasp a wire
at. the supporting means, and means for op-
erating the clamp to release the wire and
leave it at the working mechanism.

16. In a machine of the character set
forth, the combination with wire working
mechanism, of wire supporting means, a wire
transferring device operating between the
supporting means and wire working mech-
anism and including a clamp comprising rela-
tively movable jaws, means for automatic-
ally operating the clamp to close the jaws at
the supporting means, and means for operat-
ing the clamp to open the jaws in order to re-
at the working
mechanism.

17. In a machine of the character set
forth, the combination with wire working
mechanism, of a clamp for holding -a wire
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while being operated upon by said mechan- -

ism, a wire feeding device including a wire
clamp for carrying a wire into said holding
clamp, and means for opening the second
wire clamp when a wire is placed therein by
the first clamp.

18. In a machine of the character. set
forth, the combination with wire working
mechanism, of a clamp for holding a wire
while being clamped upon by said mechan-
ism, a wire feeding device including a wire
clamp for carrying a wire into said holding

~clamp, means for opening the second wire

clamp when a wire is placed therein by the
first clamp, and means for closing said first
clamp when a wire is placed therein by the
second clamp.

19. In a machine of the character set
forth, the combination with wire working
mechanism, of a rotatable arm, a feeding
clamp mounted cn the free end of the arm
and  comprising relatively swinging jaws,
means for automatically closing the jaws to-
grasp a wire when the arm is in one position.
means for rotating the arm to carry the wire
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to the wire working mechanism, and means
for automatically opening the jaws to release
the wire and permit its delivery to the wire
working mechanism.

20. In a machine of the character set
forth, the combination with wire working
mechanism, of a shiftable feeding device
movable into and out of coaction therewith,
a feeding clamp mounted on the device,
means for automatically operating the clamp
to grasp a wire when the device is in one po-
sition, means for moving the feeding device to
carry the wire to the wire working mechan-
ism, and means for automatically operating
the clamp to release the wire and permit its
delivery to the wire working mechanisni.

21. In a machine of the character set
forth, the combination with wire working
mechanism, of clamps for holding a wire
position to be operated upon by the wire
working mechanism, a wire support located
at one side of the working mechanism, trans-
ferring devices movable between the support
and the clamps, feeding clamps mounted on
thetransferring devices, meansfor automatic-
ally closing the clamps upon a wire at the
support and automatically opening the same
at the holding clamps to deliver a wire into
the latter, and means for closing the latter
clamps when a wire is therein.

22, In a machine of the character set
forth, the combination with wire working
mechanism, of a wire holder, a rotary sup-
port operating transversely thereof, relatively
movable jaws mounted on the support, and
means for automatically effecting the closing
of the jaws on the movement of the support
past the wire holder and the opening of sald
Jaws on the movement of the support past the
wire working mechanism.

23. In a machine of the character set

forth, the combination with wire working:

mechanism, of a rotary arm, a clamp rota-
tably mounted on the arm and comprising
relatively movable jaws, and means for oper-
ating sald jaws.

24. In a machine of the character set
forth, the combination with wire working
mechanism, of a rotary supporting arm, o
clamp rotatably mounted on the arm and
comprising relatively movable jaws, means
for maintaining the jaws in a predetermined
position to the perpendicular during the rota-
tion of the arm, and means for operating the
jaws.

25. In a machine of the character set
forth, the combination with work holding
mechanism, of & rotatable supporting arm, a
clamp mounted on the arm and comprising
relatively movable jaws, and means carried
solely by the arm for operating the jaws dur-
ing the movement of the arm.

26. In a machine of the character set
forth, the combination with wire working
mechanism, of a rotatable supporting arm, a

911,931

wire carrying clamp mounted on the arm and
comprising relatively swinging jaws, one of
said” jaws having oppositely outstanding
fingers, and a projection on the arm that
successively engages the fingers to effect the
operation of the jaws.

27. Tn a machine of the character set
forth, the combination with wire working
mechanism, of a rotatable supporting arm, a
clamp rotatably mounted on the arm, and
comprising relatively movable jaws, means
for maintaining the clamp in a predetermined
position to the perpendicular during the rota-
tion of the ari, sald means comprising a
shaft on the arm that is geared to the elamp,
and means for effecting the rotation of the
shaft.

28. In a machine of the character set
forth, the combination with wire working
mechanism, of a rotatable supporting arm,
a wire hiolding clamp rotatably mounted on
the free end of the arm and having a gear
wheel, a shaft journaled on the arm and hav-
ine a wheel in mesh with the gear wheel, a
tubular shaft supporting the arm, a fixed
axle supporting the tubular shaft, and gear
connections between said fixed axle and the
shaft that is journaled on the arm.

29. In a machine of the character set

forth, the combination with wire working 95

mechanism, of mechanism for feeding wires
thereto including a fixed axle, a tubular
shaft journaled on the axle, an arm carried by
the tubular shaft, a clamp rotatably mounted
on the free end of the arm and comprising
relatively swinging jaws, one of whichispro-
vided with oppositely extending fingers, a
spring for normally holding the jaws closed,
a projection carried by the arm, and located
in the path of movement of the fingers to
swing the jaws to an open position, and gear
connections between the clamp and the fixed
axle for maintaining the elamp in a vertical
position during the complete rotation of the
AT,

30. In a machine of the character set
forth, the combination with wire looping and
twisting mechanism, of a wireholdingtrough,
a rotatable arm having its axis of rotation
located between the trough and the looping
and twisting mechanism, a clamp mounted
on the free end of the arm and movable past
the end of the trough and past the looping
and twisting mechanism, means foroperating
the clamp to clamp a wire in the trough and
carry said wire to the looping and twisting
mechanism, and means for operating the
2clamp to release said wire and deposit itin
said looping and twisting mechanism.

31. In a machine of the character set
forth, the combination with wire working
mechanism, of feeding means therefor m-
cluding a rotatable support, a wire clamp
rotatably mounted on the support, and co-
acting devices carried by the support and
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clamp and rotatable therewith for effecting
the movement of the clamp. g

32. In' a machine of the character set
forth, the combination with wire working
mechanism, of feeding means therofor in.

cluding a rotatable support, a holding de-

vice rotatably mounted on the support, and
means for maintaining the holding device in
a predeterniined position to the perpendicular
during the rotation of the support.

33. In amachine of the character set forth,
the combination with wire working mechan-
ism, of feeding means therefor including a
rotatable support, a wire holding device ro-
tatably mounted on the support, means for
rotating the support, and means for rotating
the holding device on the support at a speed
that will maintain said holding device in a
predetermined position to the perpendicular
during the rotation of the support. '

34. Ina machine of the character set forth,
the combination with mechanisms for sepa-

rately looping and twisting both ends of g

wire, of a wire holder located at one side of
the mechanisms, and rotary carrying arms
operating transversely of the holder and hav-
Ing wire clamping devices that automatic-
ally engage the wires placed in the holder and
transfer them with their ends in codperating
relation to the looping and twisting mech-
anisms. S ‘

35. In a machine of the character set forth,
the combination with wire working mechan-
ism, of feeding means therefor including a
rotatable support, a wire holding device ro-
tatably mounted on the support and com-
prising relatively movable clamping jaws,
means for rotating the support, means for
rotating the holding device on the support
at a speed that will maintain said holding de-
vice in a predetermined position to the per-
pendicular during the rotation of the sup-
port, and means carried by the support for
effecting the opening and closing of the jaws
during the rotation of said support.

36. In a machine of the character set forth,
the combination with wire looping and twist-
ing mechanism, of a clamp for holding the
wires, said clamp comprising a stationary
jaw and a swinging jaw having an arm, a
rotary cam operating against the arm for
swinging the same, and means for delivering
wires into the clamp. :

37. In a machine of the character set forth,
the combination with wire looping and twist-
ing mechanism, of a clamp for holding the
wires, said clamp comprising a stationary
jaw and a swinging jaw having an arm, &
rotary cam operating against the arm for
swinging the jaw, a wire holder, and rotary
arms having wire clamping devices for carry-
ing the wires from the holder to the first men-
tioned clamp. ‘ '

38. In a machine of the character et forth;
wire looping mechanism comprising a pair of

associated wire-engaging clamps, & wire loop-
ing device associated with the clamps, and
mechanism for first operating one of the
clamps to secure the wire against movement,
afterwards operating the looping device, and
after the looping operation operating the
other clamp to secure the loop.

39. In a machine of the character set forth,
the combination with wire looping mechan-
ism, of mechanism for actuating the same
mnecluding a reciprocatory device, a rotary
cam located alongside the device, a movable
support, and oppositely extending fingers
carried by the suppoit, one of the fingers be-
ing engaged with the cam, the other engag-
g the reciprocatory device to operate the
same.

40. In a machine of the character set forth,
wire looping mechanism including a rotary
looping device, a reciprocatory rack geared
to the looping device, a swinging arm con-
nected to the rack, and a cam for swinging
the arm.

41. In a machine of the character set forth,
wire looping ‘mechanism comprising a gear
wheel having a wire receiving seat, means for
depositing a wire in the seat, a reciprocatory
rack geared to the wheel, a swinging arm
having oppositely outstanding fingers, one of
which is engaged with the rack, and a rotary
cam engaging the other finger to effect the
swinging movement of the arm.

42. Ina machine of the character set forth,
wire looping mechanism comprising a gear

wheel having a central removable pin, and

another pin spaced from the central pin,

‘means for partially rotating the gear wheel

and returning it, & clamp located adjacent to
the gear wheel, and means for depositing a
wire in the clamp and between the pins.

43. In a machine of the character set forth,
wire looping mechanism comprising a gear
wheel having a central removable pin and
another pin spaced from the central pin,
means for partially rotating the gear wheel
and returning it, a clamp located adjacent to
the gear wheel, and means for depositing a
wire in the clamp and between the ping, said
means comprising rotary arms, clamping de-~
vices carried by the arms, and means for
opening the clamping devices as they pass
the first. mentioned clamp.

44. In a machine of the character set forth,
the combination with a plurality of clamping
devices, of means for successively operating
the clamping devices, and means for bending
a wire engaged by one device after the opera-
tion of said device to a position to ke clamped
by the other device prior to the operation of
said other device. .

45. In a machine of the character set forth,
the combination with an intermediate clamp-
g jaw, of outer clamping jaws codperating
with opposite sides of the same, means for
delivering a wire between one of the outer
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jaws and the atmmcd!a*e iaw, and means 52. In a machine of the character sef
for looping the .\110 and carrying the same | forth, the conbination with rotary t,\\l,stin;_r
to a position to be held between said inter- | mechan s, inc‘n‘(ii.w a shalt, of rvelatively
mediate jaw and E‘ e other outoer jnw. rotatable "h’tc-‘ cleiments (1;,;:o<im<‘i ‘1.(%'0
48. In a mac acter C‘“’o with, a n device located alongside the
forth, the (,olm,il 1ation ire holding | shaft, a swinging su pporting avn oper ating
means, of a clamping d ing a L,u“ tbe comnn device and shalt, and

port, and a jaw of
projecting relati t o SUp-
poxt means for bending a wire placed in the
holding means over the movable jaw, and
means for operating the jaw to clamp the
wire after it has been so bent.

47. In a machine 01 the character set
forth, the combination with a wire bending
clevim,, { means for operating the s
clamp including a jaw mov able into a
of ﬂ“ path of movernzent of a wive ©
said dﬂvmn m

neans for maints dmng i
out of said path of movement Guuho- the
bending op““n'lntun , and weans for operating
the jaw to clamp the wire alter said bending
operation.

48. In a ma character set
forth, the comk a clemp, of
means for {e Wnp, 8

second cl ‘p, Isans 101 opa
clamp, means for afterwards
second cm ;1p, eans for
held by the furst ch‘ 11%0
and mbmm}s,n for opera ‘{
means after the operation o[' the fiv

and prior to the operation of tho S"(‘Ol"‘d

clamp.
49. In a machme of the chuaracter set
forth, the combination with a clamp, of

means for lccmno a wire there 2to, a second

clamp com nusm a support, a jaw movable
into ¢ nd out of the st ppo‘t 1neans for s 11;
ing the jaw, and means for bending a wire

held by the fivst clamyp te o position to be | i

secured by the jaw of the second clamp
while said jaw is in the svppoxt

50. In a machine of the character set
forth, the corabination with a support having
‘Lstwtlohmv]nxv of a movabie jaw colperat-
ing with one side of the stationary jaw,
another jaw movable into and out of the
support and codperating with the oppesite
side of the SU‘L‘uonary jaw, mmns 101 :(‘(‘dmgz
a wire to a position to be secured by the first

movable jaw, means for beh(ung sald wire to
a position to e engaged by the second mov-
able jaw, and cmatno means lor succes-
sively moving the jaws.

510 Tn a machine of the character set
forth, the combination with rotary twisting
mechanism including a shaft, of relatively
romt&ble clutch e%ments, ong of which 1s

fixed against rotation to the shalt, a cam
device located alongside the clutch n'omerts
and a supporting device cas 131 g opuo‘ntd\'
e\tEddmw ﬁn(“exs one of whi ch engages the
cam dev1ce, the other engaging one “of the
clutch elements.

|

cnding 1m s cﬁlw(l l)\ the

p"r'h‘\'o y neneing the cam
» of the (mw' ol«_monts.
ohn w0 chinracter seb

{

I mLu\ twisting
1 device eonmected
L oscenred Lo oone, w
stidable on the other,
'7]10 clutel clemoents,
ppasitely extending
s, one of said fingers

the

i] set
1}1 rotary twisting
no

i

character

°

forth, the con:
me cl“mmn ¢
dinally of its ¢
1(>v‘tu‘0 the maec
L ;.(1(1,:(*1\(‘ :

vement longitu-
. of means for
vk n‘wms mounted
‘L\\l ting anechanism
movable durmg the twist-
crnait of the snulmmltmh—
he t\\'st DT ‘<l anism (,0

ing operation to ‘p
nol meveracnt of

toof

opu ation ]mt 1)10\0“1—

mg Linovesnent of the twist-

ng 1l what is necessary to

COMBE ning of the wire.
5. T o machine of the character set

im th, ‘uw conibination with rotary twisting
1 1 ]“‘ *‘7 g_; Q .m‘,altmlm J movement,
*the saine, and robary

S of Totation digposed ab
o axis of the twisting mechan-
: 1Lo 19 to control said longi-

1

101}g1iudm U movement of the twisting mech-
azu'sm 0 <<mwp<uqvto for the shortening of
s during the twisting operation.

o machine of the character seb
the combination w ith a rotary twister
(;s a movement during its rotary
movement to wmpm‘“m for the shmto]mw
of the wire due to the twisting operation, of
v the twister, and o cany de-
che said movement of the
‘x’ﬁon

s o

vice for cos
twister during its 1c

57. Tn a machine of the character set
forth, the combination with a rotary twister
movuble longitudinally of its axis of rotation

and having a bearing head, of nw wms for ro-
tating the t‘\‘lstor, and a rota wy wheel bearing
agoinst the head and lm\mg a cam surface
that permits the twister to move longitudi-
nally of its axis.

58, I oo machine of the character set
forth, the combination with a twister includ-
ing a s]‘m"ft h(wme, a twisting head at one end
and a bearing head at the other end, of means
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for rotating the twister, a cam wheel jour-
naled at one side of the shaft, said cam wheel
having a bearing against the bearing head
and a cam track that rides against the same
to permit the longitudinal movement of the
shaft, and means for simultaneously rotating
the shaft and wheel. ‘ A

59. In a machine of the character set
forth, the combination with, a looped clamp-
ing device, of ‘a rotary twister having a
movement toward and from the clamping
device, a rotary cam for controlling said
movement of the twister, and means for ro-
tating the twister.

60. In a machine of the character sot
forth, the combination with a tubular shaft,
of twisting mechanism mounted thereon and
including a stem longitudinally movable in
the shaft, means for rotating the shaft, and
means engaging the stem for controlling the
longitudinal movement of the same in the
shaft to compensate for the shortening of the
wire during the twisting operation.

61. In a machine of the character set
forth, the combination with a tubular shaft,
of twisting mechanism mounted thereon and
including a head projecting beyond one end
of the shaft and having a stem that is longi-
tudirally movable in said shaft, means for ro-
tating the shaft including clutch mechanism
mounted on said shaft, and a cam device en-

~ gaging the stem for controlling its longitudi-
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nal movement.

62. In a machine of the character set
forth, the combination with a wire bolding
clamp, of a second clamp, 4 rotatable sup-
port, a looping device mounted on the sup-
port for bending a wire in the first clamp into
the second clamp, means for operating the
looping device, and means for rotating the
support after the operation of the looping de-
vice. ,

63. In amachine of the character set forth,
the combination with a clamp, of means for
operating the clamp to secure a wire therein
with the ends projecting therefrom, a rotata-
ble supporting head, a looping device rotata-
bly mounted on the head and engaging the
wire held by the clamp, a second clamp,
means for operating the looping device to
bend the wire into said second clamp, means
for actuating the second
for rotating the supporting head to twist the
loop thus produced. ‘

64. In a machine of the character set forth,
the combination with cosperating clamps lo-
cated side by side, of a rotary head, a rotary
looping device carried by the head, means for
depositing a wire in one of the clamps and in
thelooping device,means forrotating theloop-
ing device, said device bending the wire into
the other clamp, means for operating said
second clamp to secure the wire, and means
for rotating the head to twist the loop thus
produced. -

clamp, and mesns-

L=

65. In a machine of the character set forth,
the combination with a rotatable support, of
a wire looping device rotatably mounted on
the support, means for rotating the looping
device on the support, means for locking the
support against movement during the opera~
tion of the looping device, means journaled

-upon the support for actuating the locking

means, and means for rotating the support
after the operation of the loopimmg device.

66. In a machine of the character set forth,
the combination with a rotatable support, of
a wire looping device rotatably mounted on
the support, means for rotating the looping
device on the support, a lock for holding the
support against movement during the opera-
tion of the looping device, means for rotating
the support after the operation of the looping
device, and mechanism for automatically un-
locking thé support after the loo ing opera-
tion to permit the rotation of tﬁe support,
said mechanism including an idler loosely
journaled on the support and having its axis
substantially coincident with the axis of
said ‘support, and a device operated by the
idler andp operating the lock. _

67. In a machine of the character set forth,
the combination with a rotatable su port
constituting twisting means, of a wire goop-
ing device rotatably mounted on the support,
means for rotating the looping device on the
support, a spring pressed bolt engaging the
support. for holding it against movement
during the operation of the looping devige,
means for periodically moving the bolt to re.
lease the support, and means for rotating
said support when released.

68. In a machine of the character set forth,
the combination with wire clamping means,
of a rotatable twister head associated there.
with, a looping device rotatably mounted on
the head and associated with the wire clamp-
ing means, mechanism for rotating the loop-
ing device on the twister head, a spring
pressed bolt that engages the head to prevent
1ts rotation, means for rotating the head, and
an idler gear having a cam track that en-
gages the bolt to release the head and permit
its rotation.

69. In a machine of the character set forth,
the combination with a clamping device, of
means for feeding wires successively thereto,
said means including spaced rotating arms
and automatically operating wire elamps ro-
tatably mounted on the arms, a second
clamp, a rotatable head associated with
the clamps, a rotatable looping device
mounted on the head, means for rotating
said device including a reciprocatory rack, a
cam for actuating the rack, said looping de-
vice bending a wire secured in the first clamp
to a position to be secured by the second

clamp, means for actuating” the second

clamp, a locking bolt for securing the head

| against rotation during the operation of the
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looping device, means for rotating the heac
including a driving member and a clutsh for
securing the driving member and head to-

gether, automatic mechanism for operating '

the clutch, and means for withdrawing the
bolt from the head when the cluteh is thrown
into operation.

70. In s machine of the character sot forth,
the combination with msans ding
lengths of untwisted wire, of moans continu-
ously rotating for raising said wire lengths
from the holding mesans, ving a length
of wire to the wire working mechanism, de-
positing and leaving the wire in the working
mechanism and moving backward to the
wire length holding means, and means that
engages and removes the wire from the work-
ing mechanism after the wire has been twist-
ed, said removing means being independent

20 of the depositing means.
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71. Tn a machine of the character set forth,
the combination with wire working mechan-
ism, of means that moves downwardly to de-
liver a wire thereto and leave it therein, and
other means that moves upwardly to en-

age the wire so left, and carry it away from
the wire working mechanism.

72. Tn a machine of the characterset forth,
the combination with wire working mechan-
ism including a holding clamp, of means that
moves in one direction past the clamp to de-
liver a wire thereto and leave it therein, and
other means that moves in an opposite direc-
tion past the clamp to engage the wire so left
and carry it away from the clamp.

73. In a machine of the character set forth,
the combination with wire looping and tvist-

ing mechanism, of one means that delivers
wire successively to the looping and twist-

ing mechanism, another means operating be-
tween the delivery of the wires by the first
means to remove the same from said mechan-
ism, and means for operating the wire looping
and twisting mechanism between the deliv-
ery and removal of each wire.

74. In a machine of the characterset forth,
the combination with mechanism for forming
terminal loops on wires, of means for remov-
ing said wires from the mechanism compris-
ing a rotary arm that disengages the loops
from the mechanism, and a wire carrying
arm that codperates with the disengaging
arm and having a wire holding hook that en-
gages the wire when the same is disengaged
by the first arm.

75. In a machine of the character set forth,
the combination with wire working mechan-
ism including a looping and twisting device,
of a shaft located alongside the device, a ro-
tary arm carried by the shaft and constitut-
ing means for removing the twisted loop
from the device, and a rotary wire engaging
arm coacting with the wire carrying arm and
also secured to the shaft.

76. In a machine of the character set forth,

911,981

the combination with wire working mechan-
ism including a wire holder, of a rotary arm
having means for delivering wire to and
lenving 1% in the holder, and a separate rotary
arm that carries the wire delivered by the
first arm out of and away from the holder.

77. In amachine of the characterset forth,
the combination with wire working mechan-
ism including a wive holder, of a rotary arm
located and operating on one side of the wire
working means and constituting moans for
delivering a wire to and leaving it in the
holder, and & rotary arm located and eperat-
ing on the opposite side of the wire working
means for engaging and carrying the wire so
left awsay {rom the holder.

78. In o machine of the character set
forth, the combination with a support, of a
wire elamp located thereon, wire jooping and
fwisting mechanisins associated with the
clamp, a rotary shalt disposed on one side of
the twisting means, a rotary [eeding arm se-
cured to the shait and having wire clamping
mechanism that delivers wires successively
to the fisst mentioned clamp, a rotary shalt
located on the opposite side ol the wire foop-
ing and twisting mechanism, and a delivery
arm secured to the latter shalt and removing
the wire from the fizst menticned clamp.

70. In & machine of the character set
forth, the combination with a supporting
framne, of a clamp mounted thercon, means
pericdically opening and closing the
clamp, wire looping and twisting mechanisim
journaled on the {rame and codperating with
the clamy, an idler gear rotatably mounted
on the locping and twisting mechanism,
means for votating the idler gear, a shalt lo-
cated at onc side of the looping and twisting
mechanism and driven by the idler gear, a
wire holding trough located alongside the
shaft, an arm secured to the shaft, a clamp
carried by the shaft, means for operating the
clamp to grasp the wire in the trough and
transport 1t to the first mentioned clamp,
means for releasing the clamp of the arm to
deliver the wire into said first mentioned
clamp, means for operating the leoping and
twisting mechanism to produce a loop in
said wire while in the first mentioned clamp,
another shaft located on the opposite side of
the wire leoping and twisting mechanism to
the first mentioned shalt and dviven by the
idler gear, and releasing and carrying arms
secured to the latter shaft for disengaging
the wire frem the looping and twisting mech-
anism and the first mentioned clamp and de-
livering the same {rom the machine.

80. In 2 machine of the character set
forth, the combination with spaced wire
looping and twisting mechanisms, of clamp-
ing means located between said mechanisins,
rotatable arms having their axis of move-
ment at one side of the clamping means for
delivering wires to said clamping means, and
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rotatable arms having their axis of move-

ment on the opposite sides of the clamping :

means for removing the wires from the same.

81. In-a machine of the character set
forth, the combination with a supporting
frame including spaced tracks,. of a wire loop-
ing and twisting mechanism mounted on the
frame, another wire looping and twisting
mechanism mounted on the spaced tracks
and adjustable toward and from the first
mentioned mechanism, means for securing
the latter mechanism at different distances
from the first mentioned mechanism, and

wire clamping means located between the-

mechanisms for holding wires with their ter-
minals in-position to be looped and twisted
by said mechanisms. ’ R

1E

82, In-a machine "of “the character set

forth, the combination with a clamp engag-
ing the main body of a length of wire, of 20

means {or looping the end of the wire pro-
jecting from.the clamp, means other than
said clamp for securing the end of the wire
after the loop has been formed, and mech-
anism - for’ rotating the lcoping means to
twist the loop so secured.

. In testimony, that I-claim the foregoing as
my own, 1 have hereto affixed my signature
in the presence of two witnesses.

STEPHEN I. ARMBRUSTER.
Witnesses: - '
JEROME E. ARMBRUSTER,
Avots F. ARMBRUSTER.
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