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UNITED STATES PATENT OFFICE. 
STEPHEN I. ARMBRUSTER, OF PLYMOUTH, OHIO. 

WRE-WORNG ACNE. 

No. 911,981. Specification of Letters Fatent. Patented Feb. 9, 1909. 
Application filed September 27, 1907. Serial No. 394,882, 

To all whom it may concern: 
Be it known that I, STEPHEN I. ARM 

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 means 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 particularly adapted for producing EYi, loops on piano wires, 

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 illustrated in the accompanying drawings, 
but it will be evident from an inspection of 
the claims hereto appended, that the inven 
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. Fig. 2 is a side elevation 
of the same. Fig. 3 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 Fig. 3. 
Fig. 6 is a detail view illustrating the means 
for controlling the longitudinal movement of 
the twisting mechanism. Fig. 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. 9 is 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 
RE 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. Fig. 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 

9.S. 

the embodiment disclosed, a supportin 
frame is employed, which includes space 
tracks or bars 17 bridged by suitable cross pieces 18 and supported in any suitable 
mannel. 

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 mechan 
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 a pinion 29 fast upon a tubular 
shaft 30 that is mounted on a 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 tie jaw 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°, 
shown in Fig. 4. The clamps thus described 
are adapted to receive and hold the wires 
during the looping and twisting operations, 
One of said wires being shown in position in 
Fig. 1, and designated 35. 

For the purpose of feeding the wires, the 
following mechanism is preferably employed. 
A trough 36 is mounted on suitable arms 37 
at one side of the machine, and the 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 herein 
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 Figs. 
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 aws 42 
and 43 normally pressed together by a spring 
44 located between projecting tails 45. The 
clamps are always maintained in vertical po 
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 a 
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 
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illustrated in said Fig. 10, is tubular, and is 
journaled on a stationary axle 52. This axle 
carries at its inner end a stationary gear 
wheel 53 that is in mesh with another gear 54 
carried by the inner end of the siiaft, 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 4S will be rotated, 
and because of this arrangement, the camp 
carried by the arm will always remain in ver 
tical position. This will be evident by a 
comparison of Figs. 11 and 12. As already 
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 aim 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 consequently 
the jaws are passed on opposite sides of the 
ends of the wire placed in the trough. After 
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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 simultaneously, 
will thus engage the ends of the wire and 
carry said wire from the trough to the 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 claimps 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 sufficient 
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 inwardly extending sleeve (52 
journaled in the bracket 34. The sleeve in 
cludes a stem 63 secured to the head 6 (). On 
the shell is loosely journaled the idler 40, al 
ready described. The head 60 carries an 
outstanding supporting plate 64, and jour 
nailed thereon, is a looping device, in the 
form of 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 (37 
projecting beyond the pinion, and said pin 
ion 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 blacket. The other end 
of the cross pin, as shown in Figs. and 7 is 
engaged in a cam groove 76 formed in the 
periphery of a wheel 77 that is mounted on a 
shaft 7S. This shaft as shown in Fig. 1, is 
journaled on the opposite side of the frame 
to the shaft 38, and is driven from the idler 4 () 
by a gear wheel 79 fixed to the shaft. 7S, and 
in mesh with said idler. It will thus be evi 
dent that during every rotation of the shaft, 
78, the alm 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 located between the 
stud 67 and the pin 68. Therefore when the 

such passage, the finger 56 having passed 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 coöperates. Another clamp is there 
fore employed that coacts with said opposite 
side of the jaw 20 to hold the end of the wire 
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 
into 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 looping operation being thus 
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 rotation, a lock is employed in the 
form of a reciprocatory boit 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 in the shell 61. A 
spring 87 bears against the bolt, and nor 
mally urges it into said socket. The bolt, 
however, has an outstanding pin 88, and this 
pin projects into the path of movement of a 
cam track 89 secured to one side of the idler 
40, as shown in Figs. 3 and 9. Consequently 
upon every rotation of the ider 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 manner. A clutch 
member 90 is loosely journaled on the sieeve 
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, and operates independently 
of the sleeve 62. A coöperating clutch. 

5 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. When 
out of coaction, the sleeve 62 and the various 
parts carried thereby, is of course stationary, 
but if said clutch member 93 is moved into 
coaction with the clutch member 90, then the 
sleeve 62 and associated parts are necessa 

mitted to the machine. 

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. 1 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 
coöperating 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 swung carry 
ing the clutch member 93 into coaction with 
the clutch member 90, and causing the rota 
tion of the head 60 and associated mechan 
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 rotation, 
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 camportion 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 
from 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 
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as the clamping jaws 21 and 80 open. The 
shafts 78 are furthermore provided with 
other arms 106 having terminal heads iO7 
that engage the loopsiad serve to detach 
them from the looping and twisti g mechai:- 
isms. Therefore the wires being detached 
by said heads 107, the arms 105 carry the 
completed articles away from the machine 
and deposit them on the opposite side to the feeding mechanism. 
As already described, the looping and 

twisting mechanisms 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 pull 
ley 108 by means of which powei' is trans 

The other end of 
the shaft is geared as shown in Fig. 2 at 109 

110 

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 

...' . . . . s (In op position to each other, and in order that the 
machine may be operated on wires of differ rily rotated. These clutch members, pref-ent lengths, one set of mechanisms is adjust erably have beveled friction faces, as shown, able toward and from the other. To this 
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beams 17 and the bolts 110, which secure it 
in place, can be passed through any of tie 
series of openings 11 formed in said tracks 
or beams. Moreover the machine is readily 
adapted to operate on wires of different 
diameters, the only cilange necessary being 
tile substitution of different sized studs (37 on 
tie looping devices in order to secure in ore or 
less distance between said studs 67 and tic 
coöperating pins 68. 
The operation of the machine in 

briefly outlined as follows. 
conditions, Éile parts are 
Fig. 1. If therefore a wire is placed in tie 
trough 36 and the machine is in operation, 
the clamps on the ends of the aris 41 will 
pick up said wire from the trough and de 
posit, it in the claimps 20-21 with tie te:- 
iminal portions of said wire located between 
the studs 67 and 68 of tie iooping devices. 
When tie wire has been so deposited, the 
iaws 21 will be operated to :: old tie wire, and 
immediately the racks 70 will operate to 
loop tie terminals of tile wire. As sool as 
tilis takes place, tie iaw's S0 are raised to 
claimp tie terminals and tiereupon the bolts 
85 are withdrawn froii) the twisting 

: ay be 
Under heinal 

ice leads 
wiile the clutch linembers 93 are moved into 
coaction with tie clutc.; inheim bei's 9{}. inas 
much as the looping studs 67 and pins 6S are 
still engaged witi, the loops just produced, it 
will be evident tilat said loops will be l'o- 
tated, and as their ends are held by tie aws 
20, 21 and 80, tile sides of said loop will be 
twisted togetier. During tilis twisting op 
eration, the loops will contract, due to tie 
take up of the wire, to compensate fol' 
this the can portions 04 of the wireels 102 
will permit tie leads 103, and consequently 
the heads 60 to move inwardly longitudi 
nally of tieir axes of rotation. The twisting 
operation being completed, tile ciute's nea 
bei's 93 are atomatically disassociated from 
the clutch thenbei's 
cle looping and twisting devices is stopped. 
At the same time, tie iaws 21 and 80 open 
and the arms 105 and 36 engaging tie fin 
isied wire, remove tie Saline from the ina 
citine. 
From tie foregoing, it is tillought ti at tie 

construction, operation, and many advain 
tages of tie : eitein described invertion will 
apparent to those sixiiied in the art, witol 
further description, and it will be understood 
tirat various changes in the size, siape, pio 

of construction, 
ii) tie 

portion, and minor detai 
may be resorted to wit...out departing fro; 
the spirit or sacrificing any of tie advantages 
of tie invention. 

liaving thus fully described any invention, 
what i claim as liew, and desire to sectii'e by 
Letters fatent, is:- 

1. in a inactine of the ci.aracter set fort, 
the combination witi wire Working mec 
anisim, of a wire holding device, means for 

i 

t 

as illustrated in 

90 so that tie rotation of 
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transferring a wire from the holding device 
to the working mecialism and leaving it in 
the atter, meals for moving tie transferring 
inneans from tie isolding device to tie Work 
ing inecialism, and returning it to said hold 
ing device, and necialism for operating the 
wire working inechanisin) between the de 
posits of tie wires tie'ein by the transferring 
lineains and lioiding said in eclailis) station 
aly during said deposits. 

2. In a niac::ite of tile character set forth, 
the combination witt: Wii'e working mect 
anism, of a wire tolling device, rotaly means 
for transferring a wire fro in the is olding de 
vice to the working mechanis) aid leaving 
it is tie atter, neans for continuously 'o- 

.iing tie transfe,' is leans, aln(l meciall 
Wire working mechan 

isin between tie deposits of tile Wires tiere 
in by the trai'sferring healis, said operating 

is in to dig tec Working mechanism 
y (tuiting the (eposits of the wires. 

ine of tie cal'acter set forth, 
{ in wire Working mech 

allisi), of a wire ioiding trough spaced there 
from, and rotary transferring aris having 
wire eiga gig tievices that move upwardly 

of tie trough to elevate Wies 
tierefroin, said devices moving downwardly 
past tie Wii'e working mechanism to deposit 
and leave tie wires tie'eil. 

4. In a nacine of the character set forth, 
tie col}} bilation wit: wire working nech 
anism inclitting tie can p, of wire holding 

| healins spaced tie refroin, and rotary trans 
ferring ai'ils inavig Wire engaging devices 

i ti at nove upwardly it, thic wire solding 
: In eans to elevate tie wife: t: c’etro) and 

love downwartily ast, the claimp to deposit, 
and eave tie wires in said claimp. 

5. In a lacilille of the cilal'acter set forth, 
tie coilbinition with wire working mech 
a nisin, (if a camp for locling a wire siile c 
ins operated ipon by said wire working in ecli 
a}lism, wire iodiing incan, 'otaly 'ansfer 
iiig all'ins for t'ai'i e Wiles from the 
oiding heal: to tie clan and leaving it in 

the latter, said ill-in his ilaving wire engaging 
devices: t: at move tip Wardly at the solding 
ii) eaias to elevate vi'e: tierefoil and innove 
(low). e clip to deposit the 

is fo!' continuously rotat 
lic ileil's for operating the 

g : ee islin civy cell tile co 
posits of tie Wires iii tie clips, said leais 
being inactive titling tie deposits of the 
l{S. 

: t 
1) 

cline of tie clai'acter set forth, 
ti. Wire working lech 

ict line ci; it is in, all (l 
ROW: ing : Wii'e all (ie 
positing it; ii) tie cai): a)(iii) position) to be 
operated upo) is tie working necialism, 
said meai is 'eleasing and leaving tie Wire in 

o:liga wit'e stationary I 
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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 to 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 a length 
of wire at the magazine, carry it 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 set 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 autoimatically 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 perpendicular 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 

5 

tatably mounted on the free end of the arm, 
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 set 
forth, the combination with wire 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 inechanism, and means for automatically op 
erating the clamp to release said wire at 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 
lease the wire and leave it 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 machime of the character set 
forth, the combination with wire working 
mechanism, of a rotatable arm, a feeding 
clamp mounted on 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 there with, 
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 mechanism. 

21. In a machine of the character set 
forth, the combination with wire working 
mechanism, of clamps for holding a wire in 
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 clanips mounted on 
the transferring 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 said 
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 said jaws. 

24. In a machine of the character set 
forth, the combination with wire working 
mechanism, of a rotary supporting arm, a 
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 a 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 
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wire carrying clamp mounted on the arn and 
comprising relatively swinging iaws, one of 
said jaws having oppositely outstanding 
fingers, and a projection on the aim that, 
successively engages the fingers to effect the 
operation of the jaws. 

27. In a machine of the character set 
forth, the combination with wire working 
hechanism, of a rotatable supporting arm, a 
clamp rotatably mounted on the arm, and 
comprising relatively movable jaws, neans 
for maintaining the clamp in a predetermined 
position to the perpendicular during the nota 
tion of the arm, said in eans comprising a 
shaft on the arm that is geared to the clamp, 
and means for effecting the rotation of the 
shaft. 

28. In a machine of the character set, 
forth, the combination with wire working 
imechanism, of a rotatable supporting arm, 
a wire holding clap rotatably mounted on 
the free end of the arm and having a gear 
wheel, a shattiournaled on the arm and hav 
ing 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 alm. 

29. In a machine of the character set 
forth, the combination with wire working 
mechanism, of necianism for feeding wires 
thereto including a fixed axle, a tubular 
shaftiournaled on the axle, an arm carried by 
the tubular shaft, a clamp rotatably mounted 
On the free end of the arm and connprising 
relatively swinging jaws, one of which is pro 
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 lingers to 
Swing the jaws to an open position, and gear 
connections between the clamp and the fixed 
axle for maintaining the clamp in a vertical 
position during the complete rotation of the 
8. 

30. In a machine of the character set 
forth, the combination with wire looping and 
twisting mechanisin), of a wireholding trough, 
a rotatable arm having its axis of rotation 
located between the trough and the looping 
and twisting mechanisin, 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 for operating 
the clamp to clamp a wire in the trough and 
carry said wire to the looping and twisting 
mechanism, and means for operating the *clamp to release said wire and deposit, it in 
said looping and twisting mechanish). 

31. In a machine of the character set 
forth, the combination with wire working 
mechanism, of feeding means therefor in 
cluding a rotatable support, a wire clan) 
rotatably mounted on the support, and co 

mechanism, of a rotatable Supporting arim, a acting devices carried by the support and 
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clamp and rotatable there with for effecting 
the movement of the clamp. : 

32. In a machine of the character set 
forth, the combination with wire working 
mechanism, of feeding means therefor i 
cluding a rotatable support, a holding de 
vice rotatably mounted on the support, and 
means for maintaining the holding device in 
a predetermined position to the perpendicular 
during the rotation of the support. 

33. In a machine of the character set forth, 
the combination with wire working mechan 
ism, of feeding means therefor including a 

t is. 

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. In a machine of the character set forth, 
the combination with mechanisms for sepa 

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 coöperating 
relation to the looping and twisting mech 
anisms. - 

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 iaws, 
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 
iaw and a swinging iaw 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 
iaw and a swingingiaw having an arm, a 
rotary cam operating against the arm for 
swinging the iaw, 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 set forth, 

i 

associated wire-engaging clamps, a 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 
including a reciprocatory device, a rotary 
cam located alongside the device, a Inovable support, and oppositely extending fingers 
carried by the support, one of the fingers be 
ing engaged with the cam, the other engag 
ing 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 arim Con 

- | nected to the rack, and a cam for swinging rately looping and twisting both ends of a 
wire, of a wire holder located at One side of 

the arm. 
41. in a machine of the character set forth, 

wire looping mechanism comprising a gear 
wheel having a wire receiving seat, means fol' 
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. 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 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 a diacent to 
the gear wheel, and means for depositing a 
wire in the clamp and between the pins, 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 be 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 
ingiaw, of outer clampingiaws coöperating 
with opposite sides of the same, means for wire looping mechanism comprising a pair of delivering a wire between one of the outer 
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of the path of innovenient of a wire be: , ; 
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iaws and the intermediate iaw, and means 
for looping the wire and carrying the same 
to a position to be held between said inter 
mediate iaw and the other Otteria V. 

46. In a machine of the charactici set 
forth, the coil bination with sire RS 

ling a si: 
- 

means, of it claiping device including 
port, and a jaw movable into and 
projecting relation with 'e 
port, means foi' bending a wire piaced in the 
holding in eans over the inovable jaw, and 
means foi' operating the jaw to clanip the 
wire after it has been so bent. 

47. in a lina chile of the character set 
forth, the coin bination with a wire bending 
device, of means for operating t Saile, 3. 
clamp including a jaw movable into and out, 

i., v. 
said device, means for snaintaining the 
out of said path of loveilent during 
beading operation, and leans fo: Operating 
the jaw to claimp the wire after said eidi 
operation. 

48. in a 
forth, the combination with a 
means for feeding a wire into sai 
second claiip, in eans for operating 
clamp, means for afterwards operating the 
second claimp, ineans fo; i.ending the Wire 
held by the first clamp into the second claiap, 
and mechanism for operating the ibending 
means after the operation of the first callip 
and prior to the operation of the second 
clamp. 

49. in a machine of the character set 

. 

Citi i}}, i. 

forth, the combination with a clamp, of 
means for feeding a wire thereto, a second 
claimp comprising a suppoit, a jaw no vabie 
into and out of the 
ing the jaw, and Jeans for bending a wire 
held by the first claimp to a position to be 
secured by the jaw of the second clanp 
while said jaw is in the support. 

50. In a machine of the character set 
forth, the collabination with a support having 
a stationary jaw, of a loyabie jaw co?perat 
ing with one side of the stationary jaw, 
another jaw movable into and out of the 
support and coöperating with the opposite 
side of the stationary jaw, means for feeding 
a wire to a position to be secured by the first, 
movable jaw, means for bending said wire to 
a position to ic engaged by the second mov 
able jaw, and actuating means for succes 
sively moving the jaws. 

51. In a machine of the character se 
forth, the combination with rotaly twisting 
mechanism including a shaft, of relatively 
rotatable clutch elements, one of which is 
fixed against rotation to the shaft, a can 
device located alongside the clutch elements, 
and a supporting device carrying oppositely 
extending fingers, one of which engages the 
cam device, the other engaging one of the 
clutch elements. 

hoiding 

the first 

support, neaas for Swing 
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52. In a machine of the character set, 
forth, the contination with rotary twisting 
lechairish), including a shaft, of relatively 

rotataile clutch clei ei is associ:), tedi teic 
with, a ca: device located alongside the 
shaft, a swinging suppoiti is all: operating 
etweein lic calli (ia Vice act salt, and 

oppositely extending figel's carried by the 
and respectively eigging the can 

device and oile of the clitch cle incl. ts. 
33. . . . ) ( (); thi' (l: l'acter se 

forth, tile colli:ition with: ::, rotaly twistill 
(civice, of a '(t), (iiiving tie Vice coitecte 

sk' (''' ( t ) () (, , tar'e (), i, clutch (e)) {} 
islike O5 tile other, 

tie (thit{l elects, 
cocting ch 

ii. ( ); e of saic fil:ge's 
(t. " (, g the 

c 

slical 

forth, the ce; i}} with rotary twisting 
: , lov (); it ()igiti 

s (fictition, of incais for 
rotating tile acclai is, J. (ii) () is no inted 
ide (1:(lently of siliki twistill g in chillis) 
iii di costilitiously invalie during the twist 
ing operation to enlit of the sail longitudi 
h;3.1 lit: Velic: ;t (): ; ty, sti, 's li (), is to 
collipe site for the short-ling of the wire 
during the tw r operatio. but prevent 
ig Riy i Figi 
ing mech. 
conne St.C. i.e. shorteig of the wire. 
5. a nacilii ( of the (lilactic' set, 

fort, the collibilatio with rotary twisting 
mecha is liviiig a longitucial novellent, 

for rotating the saille, inct rotary 
g its Nis (if (tiltic disposed at 

oile side (if the axis (): the twisting in chain 
is in engagi: g the sale to control said longi 
tudiia novelinent, but permit, a sufficient, 

's' 's ... ; 

longitudinal linov cine, it of the twisting mech 
aisinn to coincists for the shortelling of 
the wire diring the t wisting operation. 

a nacilitics of the character set 
the coil bilati in with a rotary twister 

of a novel neit during its rotary 
in oveline it to compel sate for the shortening 
of the wire due to tile twisting (peration, of 
meals for rotating the twister, and a calin (le 
vice for controlli:g the said inno Velment of the 
twister clariig its l'etition. 

57. In a nachine of the character set 
forth, the combinition with a rotary twister 
nov: ble longitucially of its axis of rotation 
:ld havi g a bearing ill-ild, of leans for ro 
tilting the twiste', and a '(taly wheel hearing 
against the heat it laving a can surface 
that pelimits the twiste' to Ilove longitudi 
Iaily of its axis. 

58. : a Jacli 
forth, the coln bill: 

s of the character set, 
tion with a twister includ 

ing a shaft having a twisting head at Ole end 
and a bearing head at the other eld, 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. . 

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 set 
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 
of the shaft and having a stem that is longi 
tudinally 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 holding 
clamp, of a second clamp, a 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 
WCe. 

63. In a machine 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 clamp, and means 
for rotating the supporting head to twist the loop thus produced. 

64. In a machine of the character set forth, 
the combination with coöperating 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 
the looping device, means for rotating the loop 
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, means for actuating 

9 

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 looping 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 the support after the looping opera 
tion to permit the rotation of the support, 
said mechanism including an idler loosely 
journaled on the support and having its axis 
substantially E. with the axis of 
said support, and a device operated by the 
idler and operating the lock. including a head projecting beyond one end 67. In a machine of the character set forth, 
the combination with a rotatable support constituting twisting means, of a wire RE 
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 device, 
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 
its 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 characterset forth, 
the combination with a clamping device, of 
means for feeding wires successively thereto, 
said means including spaced rotating arms 
and automatically operating wire clamps 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 

the second 
clamp, a locking bolt for securing the head 
against rotation during the operation of the 
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securing the driving member and herd to 

ié) 

looping device, means for rotating the head 
including a driving member and a clutch for 
gether, automatic mechanism for operating 
the clutch, and means for withdrawing the 
bolt from the head when the clutch is throw 
into operation. 

70. In a machine of the characte' set forth, 
the combination with means for holding 
lengths of untwisted wire, of means continil 
ously rotating for raising said wire lengths 
from the holding means, carrying 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 fro:m the work 
ing mechanism after the wire has been twist 
ed, said removing means being independent 

71. In 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 
gage the wire so left, and carry it away from 
the wire working mechanism. 

72. In 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 find 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 twist 
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 coöperates 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, 
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the combination with wire working mechan 
ism including a wire holder, of a rotary arm 
having means for delivering wire to and 
leaving it in the holder, and a separate rotary 
arm that carries the wire delivered by the 
first aim out of and away from the holder. 

77. in a machine of the characterset forth, 
the combination with wire Working mechan 
isin including a wire holde', of a rotaly arm 
located and operating on One side of the Wire 
working means and constituting line:ns for 
delivering a wire to and leaving it in the 
holder, and a rotary arm located an operat 
ing on the opposite side of the Wire working 
means for engaging and carrying the Wire so 
left away from the holder. 

78. in a machine of the character set 
forth, the combination with a support, of a 
wire claiap located the eon, wire ooping and 
twisting mechanisms associated with the 
clamp, a rotary shaft disposed oil one side of 
the twisting neans, a rotary ?eeding arm se 
culed to the shaft and having wire champing 
imechanism that delive)'s wires successively 
to the first inentioned clamp, a rotaly shaft 
located Qin the opposite side of the wire loop 
ing and twisting mechanism, and a delivery 
arm secuted to the latter shaft and removing 
the wire from the first mentioned clamp. 

79. machine of the character set 
forth, the combination with a supporting 
fraine, of a claimp mounted thereon, means 
for periodicaily opening and closing the 
camp, wire looping and twisting mechanism 
iolinaled on the ?ame and cooperating with 
the camp, an idier gear rotatably mounted 
On the looping and twisting nechanism, 
Imeans for rotating the ider gear, a shaft, lo 
cated at one side of the looping and twisting 
Imechanism and diven by the idler gear, a 
wire holding trough located alongside the 
shaft, an arm secuied to the shaft, a clamp 
caried by the shaft, means for operating the 
ciamp to grasp the wire in the trough and 
transport it to the first mentioned camp, 
means for releasing the claimp of the aim to 
deliver the wire into said first mentioned 
clamp, means for operating the looping and 
twisting nechanism to produce a loop in 
aid wire while in the first mentioned clamp, 
another shaft, located on the opposite side of 
the wire looping and twisting mechanish to 
the first mentioned shaft, and driven by the 
ider gear, and releasing and carrying arms 
secured to the latter shaft, for disengaging 
the wire from the fooping and twisting mech 
anisin and the first mentioned clamp and de 
livering the same from the machine. 

S0. In a machine of the character set 
forth, the combination with spaced wire 
looping and twisting mechanisms, of clamp 
ing ineans located between said mechanisis, 
Potatable arms having their axis of move 
inent at one side of the clainping 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 

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. - 

El. 

82. In a machine of the character set 

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

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

STEPHEN I. ARMBRUSTER. 
Witnesses: - 

JEROME. E. ARMBRUSTER, 
ALOIs F. ARMBRUSTER. 

forth, the combination with a clamp engag 
ing the main body of a length of wire, of 
means for looping the end of the wire pro forth, the combination with a supporting 


