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UNITED STATES PATENT OFFICE. 
FRANCIS WILLIAM MALLETT, OF MEADVILLE, PENNSYLVANIA, ASSIGNOR 

TO THE SPIRELLA COMPANY, OF 
CORPORATION OF PENNSYLVANIA. 
MACHINE FoR FORMING METALLIC STAYS FOR GARMENTs. 

No. 820,510. Specification of Letters Patent. Patented May 15, 1906. 
Application filed July 6, 1905, Serial No. 268,382, 

To all whom it may concern. 
Be it known that I, FRANCIS WILLIAM MALLETT, of Meadville, in the county of 

O 

Crawford, in the State of Pennsylvania, have 
invented new and useful Improvements in 
Machines for Forming Metallic Stays for Gar 
ments, &c., of which the following, taken in 
cbnnection with the accompanying drawings, 
is a full, clear, and exact description. 

This invention relates to the class of ma 
chines which are designed to bend wire into 
serpentine shape, so as to produce therefrom 
a metallic band composed of a row of loops, 
&rranged contiguously side by side and alter 
nately in reverse positions. - 
The present invention consists in an im 

proved construction and combination of the 
actuating mechanisms of the wire-bending 

up in the claims. 

25 

enlarged front elevation of the machine omit 

33 

machine and auxiliary devices connected therewith and operating to produce improved 
results, as hereinafter explained and summed 
The accompanying drawings illustrate the 

improved machine for bending wire into ser 
pentine shape. 

Figure 1 is a side elevation of said machine. 
Fig.2 is a plan view of the same. Fig. 3 is an 
ting the feed-wire guide. Fig. 4 is an enlarged 
plan view of the front end portion of the ma 
chine. Fig. 5 is a transverse section on the 
line XX in Fig. 3. Fig. 6 is an enlarged ver 
tical longitudinal section of that portion of 
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the machine which is provided with the anvil 
and hammer for straightening the metallic. 
garment-stay. Fig. 7 is a plan view of the 
push-bars which propel the said metallic gar 
ment-stay to the anvil. Figs. 8 and 9 are en 
larged side views of one of the cams which 
actuate the wire-carrying bars and one of the 
cams which actuate the wire-bending fingers. 
Fig. 10 is an enlarged vertical transverse sec 
tion online Y Yin Fig. 2, and Fig.11 is a verti 

45 

formed with a base. a 
otherwise rigidly secured to a st.tionary 

5o bed-piate B. Between the said walls are the 

cal longitudinal section on line ZZ in Fig. 10. 
Similar characters of reference indicate cor 

responding parts. . . . . . . . - - 
AA represent two parallel vertical walls R which is bolted or 

wire-carrying bars a a, which are pivoted at 
a to the walls AA. The front end of each of 
these barsis provided with upwardly-project 

| ingpins bb, arranged one back of and at a 
short distance from the other. Said bars are 
oscillated alternately by means of the follow 
ing mechanisms, to wit: Adjacent to the rear 
end of the bars a a is a rotary horizontal 
driving-shaft C, disposed at right angles to 
said bars and mounted in bearings on pedes 
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tals DD. To the driving-shaft Care attached 
two grooved cams FF, the grooves of which 
are shaped correspondingly, but in reversed 
positions. To the rear end of each of the 
bars a a is connected a depending arm c, the 
lower end of which is bifurcated and strad 
dles the driving-shaft C, as shown in Fig. 8 of 
the drawings. To the side of the arm c is at 
tached a stud c', which travels in the cam 
groove F during the rotation of the cams. 
The arm c is thus reciprocated vertically and 
caused to impart oscillatory motion to the 
bar a. The object of using the grooved cams is to 
dispense with the spring usually employed 
for maintaining in contact with the cam the 
part of the mechanism which is to receive 
motion therefrom. 

7 or 

75 

d and d denote the alternately-oscillating - 
wire-bending fingers which are disposed at 
opposite sides of the front ends of the two 
wire-carrying bars a and ax and are curved 
so as to allow each of the said fingers to pass 
around the end of the bar adjacent thereto. 
The free end of each finger is provided with a 
groove or notch d", which is slightly below 
the plane of the top of the adjacent bar when in its raised position. I preferably provide 
the fingers d and d^ each with two notches d", 
arranged one below the other, as shown in Fig. 90 
3 of the drawings, to allow said fingers to be . 
reversed and used on either the right or left 
side of the bars a, ax. The fingers d and d^ 
are oscillated alternately by mechanism here 
inafter described and are timed in their ac 
tion to correspond to the oscillation of the 
bars a. a, so as to cause each finger to swing 
around the end of the adjacent bar and back 

95 

therefrom while said bar is in its raised posi 
tion and the companion bar is depressed. IOO 

The operation of the machine thus far de 
scribed is as follows: Referring to Fig. 3 and 
assuming the bar a to be in its raised position 
and the machine at rest, the operator inserts 
the end of the wire (indicated at y) longitudi 
nally close to the outside of the front pin of 
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said" bar. The machine being then set in the plates g, and a spring g, interposed be: 
motion causes the finger d to swing in across 
the end of the bara and push the wire inward 
over the front pin b of the depressed bar a*, 

5 where it leaves the wire in the shape of a 
partly-formed loop, while the fingerd swings 
back out of the way of the bar a*, which then 
rises and causes its front pinto enter into the 
said partly-formed loop. Then the bar a de 

J O scends and releases the wire from the front 
pin of said bar. Then the fingerd swings in 
and pushes the wire over the front pin of the 
depressed bar a, which then rises and causes 
its front pin to catch in the partly-formed 

15 loop of the wire over said bar. This com 
pletes the first loop on the bar a. The sec 
ond loop is formed by the action of the finger 
d. In the release of the loop from the front pin b the wire is allowed to slip longitudinally 

2O and causes the released loop to be caught on 
the rear pin b’, and thus form the loops con 
tiguously side by side and slightly overlap 
ping. The continuation of the alternate ac 
tion of the bars and fingers forms a metallic 

25 band composed of correspondingly-shaped 
loops disposed alternately in reversed posi 
tions. The notches d of the fingers did re 
ceiving the wire through them and being 
slightly below the top of the raised bar causes 

3o the fingers to bend the wire down across the 
inner edges of the bars, and thus produce a 
transverse convexity on the under side of the 
metallic band formed from the wire. This 
convexity partly stiffens the said band on one 

35 of its sides and increases the flexibility on the 
opposite side. This feature is especially de 
sirable when the described metallic band is to 
be used for stays. 

e represents a tubular guide which is pivot 
4o ally supported on a poste', so as to allow said 

guide to yield laterally to the side thrust of 
the Wire in being pushed alternately toward 
opposite sides by the fingers did. The guide 
eis rendered adjustable in its elevation by 

45 the poste', having its lower end screw-thread 
. ed and passing through a horizontal platee, 
E. from the front of the lower portion of the walls A A. By means of nuts E.f', 

• , 's Epid to the post at the top and bottom of 
5o the plate e”, said post may be raised or low 

ered and clamped/in its desired position. 
Said adjustability of the guide e is desired to 
direct the delivery of the wire slightly below 
the plane of the elevated wire-carrying bar, 

55 as shown in Fig. 1, and to cause the wire to 
enter into the notch d of the finger for the 
purpose of convexing the wire band, as here 
inbefore deseribed. . 

g denotes wire-tensioning plates, which are 
6o disposed side by side to receive between them 

the Wirey, passing to the guide e, and are pro 
vided on the inner sides with friction-faces of 
either cloth or rubber or other suitable mate 
rial by which they bear on the wire longitu. . 65 dinally. Adjustable screwsg' pass through 

tween the head of one of said screws and 
outer side of one of the plates, serves to apply 
the requisite pressure to said plates, as more 
clearly shown in Fig. 4 of the drawings. 
These tensioning-plates are supported on a 
R g', mounted on an arm g, projecting 
rom a sleeveg, embracing the post e. Said 
sleeve is provided with a screw-threaded per 
foration in its side, and into this perforation 
is screwed the arm g”, the inner end of which 
engages the post e', and thereby fastens the 
sleeve on the post. By turning the arm g’so 
as to loosen it from the post e the sleeveg 
may be raised or lowered, and thus adjust the 
tension-plates g to bring different portions 
thereof in contact with the wirely. 
sh represents a plate disposed longitudinally 
over the bars a and a* and pivoted at its rear 
end to the walls AA, as shown ath? in Fig. 1 
of the drawings. Over the plate his a trans 
verse bar h”, one end of which is pivotally 
connected at h to the to 
A, and the opposite en 
vided with a transverse slot h through one 
side thereof and receives through said slot a 
stud-pinh, the upper end of which is screw 
threaded and provided with a thumb-nut 
h, which bears on top of the bar, as shown in 
Figs. 1, 3, and 4 of the drawings. Centrally 
over the plate h the bar h° is provided with a 
screw-threaded vertical perforation through 
which passes a screw h", bearing on the top of 
the plate h and sustaining said plate a proper 
distance from the top of the bars a and a to 
allow the bent wirely to pass under the plate 
h and maintain said wire in a plane to allow 
the pins b b of the ascending wire-carrying 
bar to enter the previously-formed loops of 
the wire. 
The wire-bending fingers did receive their 

alternate oscillatory motion from the follow 
ing mechanisms, to wit: Said fingers are at 
tached to the upper ends of vertical shafts i.i. 
which are journaled in eccentrics i i", pivoted 
in sleeves * *, formed on the front of the 
walls AA, as more clearly shown in Fig. 5 of 
the drawings. Said eccentrics are formed 
with annular plates i, which protrude 
through slots between the sleeves * * and 
have their peripheries notched to afford the 
necessary hold for the operator to turn the 
eccentrics, and thereby adjust the shafts i of 

7 o . 
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of one of the walls 
of said bar is pro- . 

95 

CC 

Io5 

II.5 

the wire-bending fingers a greater or less 
distance apart, and thus regulate the thrust 
of said fingers. A spring-plate i is attached 

I2O 

to the front of the walls AA and has its ends 
engaging the peripheries of the plate i°, so as 
to prevent them from turning around, and 
thus to retain the shafts in their adjusted 
position. The lower end of each shaft rests 

to it an arm, to which is connected a longi 
tudinally-adjustable reciprocating rod i. A 
springi, surrounding the shaft i between the 

I-25 

on an adjustable bearing and has attached 
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armi and bottom of the lowersleeve i°, serves 
to hold the said shaft down on the bearing i°, 
which consists of the head of a screw insert 
ed in a pocket in the base A', as indicated in Said dotted lines in Fig. 3 of the drawings. 
adjustment of the shafts i is necessary to 
dispose the wire-bending fingers did in the 
requisite plane in relation to the wire-carry 
ing bars d a. Grooved cams G G (shown in 
Fig. 9) of reversed contours are mounted on 
the driving-shaft C, on which the bifurcated 
rear ends of the rods ride. Rollers or studs 
is, projecting from the sides of the rods and 
engaging the cam-grooves G, impart alternate 
reciprocating motion to the said rods. To 
allow the thrusts of the fingers did to be regu 
lated to properly coöperate with the pins bb 
of the bars a and a, the rods are each 
formed of a central section 1, which is pro 
vided with right and left threads at opposite 
ends and screwed into corresponding sockets 
33 in the end sections 22 of the rod. By 
means of nuts 44 the rod is retained in its 
adjustment. 
The hereinbefore - described operation of 

forming the wire band and convexing it on 
one side imparts to the said band a tendency 
to curl or twist longitudinally, so as to hinder 
its being properly wound upon a reel. This 
difficulty is overcome by passing the said 
wire band onto a suitable anvil and subject 
ing it to the blows of the hammer. The de 
tail construction of said anvil and hammer 
is susceptible of various modifications which 
will readily suggest themselves to a mechanic 
conversant with the use of tools of that char 
acter. The accompanying drawings illus 
trate the preferred construction, in which H 
represents the anvil, which is in range with 

AO 

SO 
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the bars a a and is provided with a longitu 
dinal groove H' in its top and a depression 
H” in said groove, as shown in Fig. 6 of the 
drawings. At the rear of the anvilis a post 
P, which is provided with a vertical slot P, 
through which passes a rearward extension 
f the hammer I, which is pivoted to a post 

2 

P extends a transverse shaft I, on which is 
mounted a suitable cam I?, which is under 
the hammer. The shaft I' has attached to it 
a gear I, which receives rotary motion from 
the driving-shaft C by a train of gears II. 
The cam I?’ is thus rotated and caused to in 
termittently lift the hammer. Over the ham 
mer is located a plunger i, which is guided in 
a vertical channel i, extending through the 
top of the post P and screw-threaded in its 
upper end portion. 
bears a spring i", which is compressed end 
wise by a screw i, inserted in the upper end 
of the channel i. Said screw can be adjust 
ed to apply the desired pressure on the plunger 
and obtain the EPforce of the stroke of 
the hammer. A jam-nut it, applied to the 
screw i, retains it in its adjustment. The 

f 

Through the slotted portion of the post 

to the gear-wheel. 

The top of the plunger 

looped wirely, passing longitudinally through 
the groove H of the anvil H and subjected 
to the strokes of the hammer I, straightens 
the wire longitudinally. 
To facilitate the movement of the wire to 

the anvil, suitable push-bars are employed to 
engage the wire and propel the same. The 
preferred construction of said push-bars is 
illustrated in Figs. 6 and 7 of the drawings, 
in which a block L is disposed in front of the 
anvil and provided with a longitudinal 
guide-groove L', which is in line with the 
groove H of the anvil and receives the wire 
through it. To the said block are pivoted 
the rear ends of the bars N N, as shown at k. 
The front ends of said bars are directly over 
the arms cc, which are reciprocated vertically, 
as hereinbefore described. Said movement 
of the arms ec imparts Oscillatory motion to 
the bars NN, which, by means of springs ll, 
are drawn down to maintain them in contact 
with the arms cc. To each of the bars N is 
pivoted at m a dog l, which is provided on 
its rear end with a pointed toel, by which it 
engages the loop of the wireintransit through 
the groove L'. A spring-finger l is attached 
at its front end to the bar 
its rear end on top of the dog to insure its en 
gagement with the wire. 
the bars N cause the dogs l to alternately 
push the wire toward the anvil, 
O represents a reel upon which is wound 

the looped wire passing from the anvil. Said 
reel is pivotally supported at its ends on two 
mandrels in n, mounted in bearings n’ on the 
standards R. R. On the mandrel n is loosely 
mounted a ratchet-wheel n°, which abuts 
against the inner end of the bearing n. Near 
to the inner side of said wheel is a gear-wheel 
n, fastened to the mandrel, and between the 
said two wheels is interposed a disk in of suit 

and bears with 
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e Oscillations of 
95 

OO 
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able material to transmit motion by fric 
tional contact with said wheels. 
The mandrel n is extended beyond the 

outer end of the bearing in and has its pro 
truding end screw-threaded and provided 
with a nut in". A spiral spring in embraces 
the mandrel between the nut and outer face 

IO 

of the bearing n°, and by pressing on said 
parts it forces the mandrel endwise, and thus 
causes the side of the gear-wheel to press on 
the disk n, which by frictional contact trans 

I I5 

mits rotary motion from the ratchet-wheel. A stud-pin in projects 
from the inner face of the wheel in and en 
gages a socket in the head of the reel, and 
thus imparts rotary motion to the reel. The 
ratchet wheel in receives rotary motion 
from a lever o, fulcrumed intermediate its 
ends on a post R and pivotally connected at 
front end to a rear extension. J of the arm of 
the hammer I. The opposite end of the le 

2 o 

ver o is provided with a dog o', which en 
gages the ratchet-wheel n. In order to wind the looped-wire band properly and 
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evenly upon the reel o, a suitable guide is 
employed to travel back and forth in a line 
parallel with the axis of the reel and carry 
the said wire band in transit to the reel. The 
construction of the said guide and mechan 
isms used in connection therewith admits of 
many variations. The construction shown 
in Figs. 1 and 2 of the drawings consists of a 
roller S, disposed in front of and parallel with 
the axis of the reel and mounted in bearings 
on standards R. R., secured to the bed-plate 
B. Said roller is provided with right and 
left or crossing grooves p p' and is surrounded 
by a ring S', from which depends a stem o', 
which is fastened intermediate its ends, as 
shown at o, to a horizontal bar o, sliding 
longitudinally in bearings of in the standards 
R. R. Beneath the bar o' and parallel 
therewith is a track q, on the side of which 
bears the lower end of the stem o°. On oppo 
site sides of the interior of the ring S are 
tongues i i", which are inclined in opposite 
directions corresponding to the inclinations 
of the right and left grooves p p'. The inner 
circumference of the ring S is sufficiently 
greater than the roller S to allow said ring to 
move toward and from opposite sides of the 
roller and cause the tongue t t to alternately 
engage the right and left grooves p p’. To 
the roller S is attached a gear T, which re 
ceives rotary motion from an intermediate 
ear T", meshing with the gear in on the man 
rel n of the reel, as shown in Figs. 1 and 2 of 

the drawings. At each end of the roller S is 
a lugt, set in one of the grooves p p', which 
serves to pry the giftongue out of the 
groove, and thereby cast the ring S in a di 
rection which causes the other tongue to en 
gage the coinciding groove, and thus compel 
the ring Sto move to the opposite end of the 
roller. It will thus be observed that the 
movement of the ring S is automatically re 
versed at each of its arrivals at the ends of 
the roller. The thrust of said ring toward 
opposite sides of the roller causes the lower 
end of the stem o° to be thrown from one side 
of the trackg to the opposite side thereof and 
caused to engage said side, and thereby main 
tain the ring in position to hold the tongue 
in the groove of the roller. 

denotes a guide, which is carried on the 
exterior of the ring Sandleads the wire band 
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y to the reel O, upon which it is to be wound. 
What I claim as my invention is 
1. In combination with the alternately 

oscillating wire-carrying bars, vertical shafts 
at opposite sides of said bars and adjustable 
in their distances from the same, wire-bend 
ing fingers attached to said shafts, and mech anisms imparting alternate oscillatory mo 
tion to the shafts as set forth. 

2. In combination with the alternately 
oscillating wire-carrying bars, pivotally-sup 

s30,5ió 

justably in position, shafts pivoted in the ec 
centrics, wire-bending fingers attached to 
said shafts, and mechanism imparting alter 
nate oscillatory motion to the shafts as set. 
forth. 

ported wire-carrying bars, wire-bending fin 
gers disposed at opposite sides of said bars, 
and means imparting alternate oscillatory 
motion to said fingers, a rotary horizontal 
shaft disposed at right angles to the wire 
carrying bars, grooved cams attached to said 
shaft and reversed in their contours, arms 
pivoted to the said bars and engaging said 
cams to impart alternate oscillating motion 
to said bars as set forth. 

4. In combination with the alternately-os 
cillating wire-carrying bars, vertical shafts at 
opposite sides of said bars, wire-bending fin 
gers attached to said shafts, a rotary horizon 
tal shaft disposed at right angles to the afore 
said bars, reversely-disposed grooved cams 
attached to said horizontal shaft, arms at 
tached to the vertical shafts, and rods con 
nected to said arms and receiving recipro 
cating motion from the grooved cams as set 
forth. 

5. In combination with the pivotally-sup 
ported wire-carrying bars, vertical shafts at 
opposite sides of said bars, wire-bending fin 
ers attached to said shafts, a rotary horizon 

tal shaft disposed at right angles to the wire 
carrying bars, two sets of grooved cams at 
tached to said horizontal shaft, the contours 
of the cams of each set being reversed to each 
other, arms connected to the wire-carrying 
bars and receiving reciprocating motion 
from one set of said cams, arms attached to 
the vertical shafts, and rods connected to said 
arms and receiving reciprocating motion 
from the other set of cams as set forth and 
shown. 

6. In combination with the alternately-os 
cillating wire-carrying bars, vertical shafts at 
opposite sides of said bars, and provided with 
laterally-projecting arms, and wire-bending 
fingers attached to said shafts, a rotary hori 

3. In combination with the pivotally-sup 

75 

OO 

O 

zontal shaft disposed at right angles to the 
aforesaid bars, grooved cams of reversed con 
tours attached to said horizontal shaft, and 
rods transmitting motion from said cams to 

II5 

the arms of the vertical shafts and each of 
said rods composed of two end sections pro 
vided with sockets and intermediate sections 
having right and left threaded ends screwed 20 

adjustably into the aforesaid sockets to ad 
just the length of the rod as set forth. 
bars, and alternately-oscillating wire-bending 
fingers, of a wire-guide leading to saidbars 
and pivoted to swing laterally within limits 
of the sweeps of said fingers asset forth. 

8. In combination with the wire-carrying 
Ele eccentrics at opposite sides of said bars and alternately-oscillating wire-bending 65 rs, means for locking said eccentries ad-i fingers, a wire-guide leading to said bars and 

i 

7. The combination with the wire-carrying 
I25 

130 
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supported SEE, to the thrust of the wire, tensioning-plates disposed at opposite 
sides of the path of the wire to said guide, 
and means for adjustably pressing said plates 
into contact with the wire as set forth. 

9. The combination with the wire-carrying 
bars and wire-bending fingers, of an anvillo 
cated beyond said bars and in line therewith 
to receive the bent wire, a hammer over said 
anvil, and mechanisms actuating said ham 
mer to successively strike the said bent wire 
in transit on the anvil. 

10. The combination, with the wire-carry 
ing bars and wire-bending fingers, of an anvil 
located beyond said bars and in range here 
with to receive the bent wire, a guide leadin 
said wire to the anvil, a hammer Over sai 
anvil, and mechanisms actuating said ham 
mer to successively strike the wire in transit 
on the anvil. 

11. The combination, with the wire-carry 
ing bars and wire-bending fingers, of an anvil 
located beyond said bars and provided with 
a longitudinal wire-receiving groove in its 
top and with a depression in said groove, a 
hammer over said depression, and mechan 
isms actuating said hammer to successively 
strike the wire in transit as set forth. 

12. The combination, with the wire-carry 
ing bars and wire-bending fingers, of an anvil 
located beyond said bars and provided with 
a longitudinal groove in its top, push-bars 
forcing the bent wire into said groove, mech 
anisms actuating said push-bars, a hammer 
over the groove of the anvil and mechanisms 
actuating said hammer. 

13. The combination, with the wire-carry 
ing bars and wire-bending fingers, of an anvil 
located beyond said bars and provided with 
a longitudinal groove in its top, a block 
formed with a guide-groove leading the bent wire to the groove of the anvil, levers pivoted 
to said block, wire-pushing dogs pivoted to 
said levers and riding in the guide-groove of 
the block, springs depressing said dogs, 
mechanisms imparting oscillatory motion to 
said levers, a hammer over the groove of the 
anvil, and mechanisms actuating said ham 
E. 
14. The combination, with the wire-carry 

ing bars and wire-bending fingers, of an anvil 
located beyond the said bars and in range 
therewith, a hammer over said anvil, a spring 
depressing the hammer, and a rotary cam 
lifting the hammer as set forth. 

15. The combination, with the wire-carry 
ing bars and wire-bending fingers, of an anvil 
located beyond said bars and in range there 
with, a hammer over the anvil and pivoted 
beyond the same, a post between the anvil 
and the pivot of the hammer and provided 
with a vertical guide-slot receiving the ham 
mer through it, a horizontal shaft extending 
through said slot under the hammer and 

65 journaled in the post, a hammer-lifting cam 

s 

wheel attached to said shaft within the slot 
of the post, a spring supported in the post 
and bearing on the top of the hammer, a 
screw connected to the post and pressing on 
the top of the spring, and mechanisms trans mitting rotary motion to the aforesaid shaft 
as set forth. 

16. The combination, with the pivoted wire-carrying bars and wire-bending fingers, 
of an anvil located beyond said bars and in 
range therewith, a hammer over said anvil 
and actuated to successively strike the bent 
wire in transit, a block interposed between 
the anvil and aforesaid bars and provided 
with a guide-groove leading to the anvil, wire 
Rising levers pivoted to the interposed 
lock, a rotary horizontal shaft disposed at 
EF angles to the wire-carrying bars, cams 
of reverse contours mounted on said shaft 
and imparting oscillatory motion to said bars 
and to the wire-pushing levers. 

17. The combination, with the pivoted 
wire-carrying bars and wire-bending fingers, 
of an anvil located beyond said bars and in 
range therewith, a hammer over said anvil 
and pivoted beyond the same, a post between 
the anvil and the pivot of the hammer and provided with a vertical guide-slot receiving 
the hammer through it, a horizontal shaft ex 
tending through said slot and journaled in 
the post, a hammer-lifting cam-wheel at 
tached to said shaft a block interposed be 
tween the anvil and the wire-carrying bars 
and provided with a guide-groove leading to 
the anvil, wire-pushing levers pivoted to the 
interposed block, a rotary horizontal shaft 
disposed at right angles to the wire-carrying 
bars, cams of reverse contours mounted on 
said shaft and imparting oscillatory motion 
to said bars and to the wire-pushing levers, 
and a train of gears transmitting motion 
from said shaft to the shaft of the hammer 
lifting cam-wheel as set forth and shown. 
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18. In combination with the wire-carrying bars, wire-bendingfingers,wire-band-straight 
ening hammer, the driving-shaft and mech 
anisms transmitting motion from said shaft 
to the aforesaid parts, a reel mounted on 
mandrels, a wheel fastened to one of said 
mandrels and provided with means for lim 
parting rotary motion to the reel, a ratchet 
wheel mounted loosely on said mandrel, a 
friction-disk interposed between said wheels, 
and a lever actuated by the oscillations of the 
hammer and imparting rotary motion to the 
aforesaid ratchet-wheel as set forth. 

19. In combination with the alternately 
oscillating wire-carrying bars provided with 
upwardly-projecting pins on their front end, 
the wire-bending E. movable across the 
ends of said bars and provided with wire-en 
gaging notches lower than the top of the bar 
in raised position to bend the wire partly 
down on the top edge of the bar as and for 
the purpose set forth. . 
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20. In combinaion with the wire-carrying 
bars and oscillatory E; fingers, a laterally-yielding wire-feed guide leading the 
wire to the path traversed by the aforesaid fingers. 

21. In combination with the wire-carrying 
bars and oscillatory wire-bending fingers, a 
iaterally-yielding wire-feed guide supported 
adjustably in elevation and leading the wire 
to the path traversed by said fingers. 

22. In combination with the wire-carrying 
bars and oscillatory wire-bending fingers, a 
post supported adjustably in elevation, and 
a wire-feed guide pivotally supported on said 
post. Y. 

23. In combination with the wire-carrying 
bars and wire-bending fingers, a post sup 
ported adjustably in elevation, a wire-feed 
guide pivotally supported on said post, a 
sleeve embracing the post and provided with 
a screw-threaded perforation in its side, an 
arm screwed into said perforation and engag 
ing the post, a post secured to the free end of 
the arm, and wire-tensioning plates attached 
to the latter post as set forth. 

24. In combination with the reel, a roller 
parallel with the said reel and provided with 
right and left grooves in its periphery, a rin 
surrounding said roller and movable towar 
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and from the same, tongues in opposite sides 
of the interior of the ring and EE COe 
sponding to the aforesaid grooves, means for 
shifting the ring toward and from the roller 
at opposite ends thereof, a guide on the afore 
said ring carrying the wire band toward the 
reel, and means for transmitting motion to 
the aforesaid roller. 

25. in combination with the reel, a roller 
parallel with said reel and provided with 
right and left grooves in its periphery, a rin 
surrounding said roller and movable towar 
and from the same, tongues in opposite sides 
of the interior of said ring and inclined corre 
sponding to the aforesaid grooves, a lug in 
each of the grooves and disposed at opposite 
ends of the roller to throw the ring alter 
nately toward and from the roller, a track 
parallel with the roller, a stem extending 
from the ring and disposed to engage the 
track alternately at opposite sides, a guide 
on the ring carrying the wire band toward 
the reel, and means for transmitting motion 
from the reel to the roller as set forth. 

FRANCIS WILLIAM MALLETT. L. s. 
Witnesses: 

SARA N. JoHNSON, 
GENEVIEVE C. MILLER. 
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