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To all whom it may concern:

Be it known- that I, FRANK M. LEAVITT, a
citizen of the United Stfbtes residing at Brook-
lyn, Kings county, New York, have invented

5 an Improvemeut in Automatic Ear-Bending
Machines; and I do hereby declare that the
fullowing is a full, clear, and exact description
of the same, refer ence beincr had to the accom-
panying chawmﬂq formmﬂ*palb ofthis specifi-

10 eation.

My invention reldtes to machines fm form-

ing the ears or bail-loops on the ear-wire, oth-
| erwise called ** body - wire,”’” of tin pails or
analogous vessels made of tin, or sheet metal
15 other than tin. |
- It consistsin the GDDStI nction,arrangement,
and means for autowmatically O]_)E‘ldtlnﬂ eelta,m
gripping, forming, and bending devices har-
moniously, and in a specific mdel of action to
20 secure the desned forming of the ears on an
ear-wire after the same has been bentinto cir-
‘cular form, and for forming both ears of such
wire sunulhuwously Smd wire and 1ts ears
being made all in a single piece, as herelnalter
25 descllbed with 1eterellce to the drawings, in
which—

Figure 1 is a side elevation of the machine, "

one head of the same being in section on the
line # z in Fig. b, it being plemlsed here that
30 the term * head”’ is. used in a sense analogous
to that of the same term as applied to the
mechanism of a lathe-——that is to say,an assem-
blage of working parts which may be together
removed from or replaced upon a supporting
35 frame or bed. Fig. 2 18 a sectional detail,
showing the 11'10th0d of connecting parts of
the main driving-shaft of the nnc,hme which
shaft is in two parts, as shown in this figure.
. Figs. 3 and 4 are respectively a sideview and
40 2 pelsp(,ctwe view of acompletely-formed ear-
wire as it is made by my invention. Fig. 5
a top view of themachine, having certain | par ts
removed for the purpose of more clearly
showing other essential working parts. Kig.

15 6 is a sectional view, the section being made

on the line z # in Fig.1. Iig. 7 is a sectional
view, the section being made on theline y ¥ 1n

Fig. 1. Fig. S1isa sectional view, the section

being made on the line w w 1n I‘Jg 1. Fig
s0 9 isa sectional view, the section being made on |
the line v vin Fig.

| 7, 8, and 9.

rigidly keyed a series of cﬂms? which impart

| are detail views showing various parts and
positions of the mechanism. Fig. 17 com-
prises a perspective view and a sectmnal View
of one of the ears of the ear-wire or body-wire 55.
as formed by my invention. |
A, Figs. 1, 5, 6, 7, aud 8, represents the sup-
porting bed or frame of the machine, which
carries all the working parts of the same.
Upon the bed A are supported two detacha-
ble and adjustable heads, B B, Figs. 1, 5, 6,
From the rear sides of the heads
B B’ project brackets C (', having bearings D
D’, for a composite rotating shaft, & E'; Figs.,
1, 2 5, 6, 7, 8 and 9. Said brackets may be 65
east mteﬂ‘l ally with the head-frames I, butare
plefelably bolted thereto, as shown in Flfrs 1,
2,6, 7, 8 and 9. The bealinﬂs Dsupporb th'e
parb B of said shaft, and the bemnws D’ sup-
port the part E' of the same, the parts E and 7o
E being, when in use,connected together by a

60

| feather and spline Sleeve eouplmg,(} as shown

in Fig. 2. This construction permits the heads
to be separately detached from the bed of the
machine without taking the shaft & B out of 75
its bearings. 1 call this shaft ‘‘composite,’’
because w hen the parts Kand E'are connected,

as described; they act together and perfmm
the function of a single Sh‘bft upon which are

motions to other mechanisms, as hereinafter
described, when motion of IOE‘LLIOII 1S 1m-
parted to the shaft through theagency of a fiy-
wheel pulley, H, Figs. 1, 5, and 6, or its equiv- |
alent. The feather andspline sleeve-coupling 8
G also permits the endwise adjustment of the
head B and all its attachments, including the
part & of the ecomposite shaft I I, toward or
away from the head B in adjusting the ma-
chine for use in making various sizes of ear- go
wires. This &(l]llStment of the head B"ismade
by the use of a hand-wheel screw, X", Figs. 1
and 5, which has a fixed bemmﬂ' at 1" i11 the
frame A, and runs in a nut, M"" Fig. 1, at-
tached to the lower part of the hemd B Tmn- 95
ing the screw to theright withdraws the head
B “from the head B, and vice versa. - |
The fly-wheel pulley H runsidly on the Shafb
E E, except when engaged by a spring clutch-
pin ‘controlled by a 1ever I, operated by 4
treadle, J, the lever 1 bemn pivoted to thc,'

10D

7. Figs.10to 16, inclusive, | frame A and connected by a link to sald t1 eadle;.
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but as the construction of this part of the ma- § of said rock-shaft which is nearest to the cam-

chine forms no part of my present invention

16 18 unnecessary to further describe it, except

toadd that this coupling is of that kind which,
when the foot is removed from the treadle,au-
tomatically stops the revolution of the shaft
always at the same position in its rotation,
and never permits the shaft to make less than
one complete revolution. | -
Any other kind of coupling device which
will act similarly may be used without affect-
ing the form or action of the parts essential to
my invention, | g .
The heads B and B"are held firmly to the bed
A by any of the usual methods employed to
hold lathe-heads or the heads of analogous ma-
chipe-tools, and I have indicated one method
of effecting this object in the drawings, which
may be varied without affecting in any man-
ner the nature of my invention, and I do not
therefore deem if necessary to describe in de-
tail this part of the machine. | |
Both parts of the shaft- E B have their bear-
ings at D and D' formed with shoulders, for re-
celving the end-thrust which the side aection
of some of the cams carried by the shaft im-
part to it, and as the sole function of the rota-

tion of this shaft is to actuate sundry cams

keyed to the same for actuating other parts of
the mechanism yetto be described, I will here-
Inatter designate this shaft by the term ‘‘cam-
shaft,’”” as more convenient for purposes of de-
scription. ~

I come now to the more essential and char-
acteristic features of my invention, which are
comprised in the heads B and B’ and their at-
tachments, and in the cams carried and actu-
ated by the cam-shaft B F .

The heads are in all their general features
counterparts of each other, with the exception

that the head B’ has the hand-screw device for
adjusting 1t toward or away from the head B,

as hereinbefore specified, and therefore like

parts in each of the heads will be similarly
lettered in the drawings for reference.

The head-frames F have the general form of
rectanguiar boxes with open bottoms,a portion
of the mechanism being arranged in the inte-
riors of said frames and other portions on the
tops of the frames. The top of each frame I
18 cast with a facing strip, e, planed to a bear-
ing, for the support of mechanism bolted
thereto,and the bottom with shouldered flan oes
b, Figs. 1, 6, 7, 8, and 9, planed to fit and em-
brace the planed upper margins of the side
pleces, ¢, of the {frame A.

Upon the facing-strips ¢ of the head-frames

¥ are bolted brackets or supports e, Figs. 1,

5, 7, 8, which support boxes f at their upper
extremities for rock-shafts ¢, which are placed

- with their axes in planes at right angles with
the axis of the cam-shaft E, and extend across
over the upper faces of the head-frames I, as
shown in Figs. b, 7, and 8. Tach of the rock-
shaits ¢ 18 provided with a crank or rocker
arm, h, Kigs. 1, 5, 7, and 8, keyed to the end

€5

shaft 1n such manner that said arms extend

1n opposite directions, each toward the end of
the machine nearest the shaft which earries it. 70
The outer end of each rock-shaft 2 is pivoted

| to a short link, ¢, which in its turn is pivoted

to a slide, £, fitted to work in avertical guide,

[, which 1s bolted to the upper surface of its
supporting head-frame ¥. This construction v
and arrangement are ¢learly shown in Figs. 1,

b, and 7. | |

At the bottom of each of the slidesk is-piv-
oted a {rietion-roller, m,which bears nupon the
periphery of a cam keyed to the cam-shaft ¥ go
E’, as shown in Figs. 1, 5, and 7. Similarly
arranged with reference to the opposite bear-
‘Ing of the rock-shaft g is also keyed to said
rock-shaft another rocker-arm, o. Saldrock-
er arms o, 1F1gs. 1, 5, 7, and §, are also arranged gz
to project downward in rectangular or nearly
rectangular relation with the rocker-arms 7,

Y to 1mpart motion to sliding mechanism (soon
to be described) in a plane at right angles
with the faces of the guides . go

To the lower extremity of each rocker-arm
0 18 fastened, by set-serews or other suitable
device, a toe, p, Iigs. 1 and 7, preferably of
steel or of case-hardened iron, which toe pro-
Jects into a rectangular notch, ¢/, in a horizon- 4¢

tal sliding plate, », Figs. 1, 5, 7, 8, 10, and 11,
which slides on the upper surface of a later-
ally-sliding carriage, yet to be described.

It will be perceived that the rocker-arms o
impart a rectilinear component of motion to (co
the plates » in a direction away from the mid-
dle and toward the end of the machine when-
ever the slides & are raised by the rotation of
the cams » on the cam-shaft. It will also be
evident that if the cams n, which are alike in 105
peripneral contour, are set symmetrically in
radial relation with the axis of the cam-shaft
the motions of the plate », derived from the
cams, will be equal and simultaneous. The
sald cams are so set as to produce the speci- 110
fied equality and simultaneity of motion toward
each other and toward the middle of the ma-
chine., :

The notches ¢ in the sliding plates » arecut
entirely across the upper faces of said plates, rrg
and the toes p at the lower extremities of the
rocker-arms ¢ are made broader than the faces
of the sliding platess», which permits a lateral
motion In said sliding plates without disen-
gagement of said toes p from the notches ¢, 120
which 18 necessary, in order that said sliding
plates may receive another component of mo-
tion at right angles with the longitudinal mo-
tion 1mparted to them by the rocker-arms o
first above described, this second component 123
of motion being derived from laterally-slid-
ing carriages §, Figs. 1, 5, 6,7, 10, and 11, upon
which the sliding plates » rest and are guided,
and which I will now describe. .

The carriages s are counstructed to slide 130
laterally over the upper surfaces of the box-

\ like head-frames F. There are two of these
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carriages for each head- -frame, and each is
gmded in its sliding motion by a dovetailed
slide, ¢, Fig. 1, provided with a gib for takine
up wear in the ordinary manner employed for
such slides,-or such slide may be gnided in any

other suitable manner to regulate its motion

rectilinearly and laterally over the top of the

frame I. The carriages s are made to move

alternate]y toward and away from each other,
as above Spec,lﬁed in the following manner.

To opposite 51des of each head-frame F are
pivoted at v and %’ levers K and K/, Figs. 1,
5, 8, and 10, in proper relation with the car-
riages s and one of the cams yet to be de-
scribed, which imparts motion to said levers
for moving said carriages. The pivotu, which
is the fulcrum of the lever K, is lower than
the pivot «', which acts as the fulerum of K,

and the two levers K XK’ are connected w1th

20

10

50

55

30

each other bY a link, I, (shown only in Fig. 8,)
pivoted at o to the lever K and abt " to the
lever K'. The link L extends laterally across
the interior space of the box-like head-frame
I', and obllque]y upward from the pivot v” to
the pivot v, as shown clearly in Fig. 8, its

ends passing into openings formed in the mdes

of said head-frame to connect
levers K K. | | |

The pivots v"and 9" have a specific position
relative to each other and the pivots « and .
The pivot v’ is placed above the pivot or ful-
crum #, and the pivot »” is placed below the

with the

pivot orfulerum’, each at such distance from

1ts corelated fuleram « or «’, that when said
pivots v" and ¢” are connected by the link L
(which also has a %peciﬁc length between the
centers of the pivots »" and @”) the chord of
the arc described by the upper extremity of
either of the levers K or K’ shall equal the
chord of the are described by the upper ex-
tremity of the other.  This insures that the
lateral sliding motion toward each other of thé
carriages s s, Whl(,h 1t 1s the function of the
levers K K’ 10 effect, shall be equal and simul-
taneous.

Through the upper extremity of eaeh of the
levers K K’ is fitted a set- -screw, w0, Figs. 1, 5,
8, and 10, which abuts against lhe outer face
of the carriage s, next to it, by the adjustment
of which set-screws the distance to which the
carriages ¢ s shall approach each other, when
actuated as hereinafter desceribed, is limited
and regulated for differentsizes and diameters
of ear-wires. Iachofthe carriages sis formed
with an L-shaped vertical cross - section, as

clearly shownin Fig. 8, ]emmﬂ‘ar]ohtauﬂ*]e a, |

Fig. 8, to which a gib, ¥, of rectang alar cross.

'Seetlon 18 fitted, and constl ucted to be set up to

take up wear md for purposes of adjustment,
by set-screws ¢’ passing horizontally through
the part of said carriage which projects above
the angle ¢, these partq being shown in Figs. 1,
5, 8, ]O and 11. The outertaces of the slldmu
pla,tes » abut and slide against the inner faces of
the gibs b, and also rest and slide upon the
upper faces of the carriages ss,which lie below

wamll

Taees of gl‘lppers vet to be desmlbed

¥

2

the angle «'.-
moreover, a notch, d', cut or formed 1n its in-
ner face, for the 1eceptlon of one end of a tog-
gle- b'E:Ll ¢, Figs. 5, 8, 10, and 11. The toa‘gle-
bars e a,le 1ect‘mﬂuhr 1 cross-section, and
their under sides bear and slide upon the up-
per surfaces of the carriages s s. DBoth ends
of each toggle bar are rounded, as shown, to
enable them to work easily in the 110tches by
whieh they engage the sliding plates r and the
- T'hese
ogrippers are shown at f*; Iigs. 5, 8,10, 11,and-
16. Each of them is pwotud to 1ts carriage §

Each of said sliding plates has,

70

75

at ¢, and has formed in its outer face a noteh 8o

for the engagement of the inner end of one
of the toggle-bars €.
a lever-like action io gripping the ear-wire
upon which the bail-ears are to be formed, the

These grippers " have

pivots ¢ acting as fulerums, and the power 8-

being applied 10 the longer arms through the
mediam of the toggle bftrs e, whenever said
toggle-barsare slid by the 3ct10n of the rocker-
arms o, as hereinbefore described, in a direc-
tion toward the end and away from the middle
of the machine.

On the shorter arms of the grippers are
formed facing toward each other and toward
the centml lonﬂ*itudirml axisof each head, jaws
}i,"? Pi
tion w 1th Other jaws, 3et to be deseribed, to
orip the ear-wire in the oper ration ot formmﬂ

‘bail-ears thereon.

To hold in their phceq the gibs b’. shdmo-
plates 7, toggle-bars ¢, and grippers f7, and
to @ 111de them in then motions, plates [ are
fastened by bolts @/ to the m.nmfres s 8, said
plates ¥ fitting flush upon the upper surfaces
of said gibs, sliding plates, toggie-bars, and
grippers, the bolts i’ passing not only through
sald plates, but also through slots in the gibs
', which arrangement holds the gibs in fixed

-lonnltudltml mldtmn with said earriages, while

permlttlnp lateral adjustment, by the ‘10‘&101} of
the set-screws ¢/, as shown.in Figs. 1 and 5.
The longer arms of the grippers f” are en-
gaged near their extremities on their Inner
faces hy the ends of a furcated spring, %/,
Figs. 1, 5, §, 10, 11, 15, and 16, which wmks
in notches ,(11013 show n,) but w hich are formed
in the inner margins of the plates I', as a con-
venient method of supporting the spring in
vertical relation with the plate?; but this par-
ticular construction i1s unimportant, as many
other waysofapplying and holding said spring
can be emploved.
The fanction of the spring »’ is to ]_JIE‘QS the
extremities of the longer arms of the grippers

f"out'toward the Sliding bars or plates #, each

of which, as hereinafter explained, derives a
lateral component of motion from the lateral
movement of the carriage s, upon which they
rest, and also a longitudinal component from
'wtlou of the rock- levels 0, the moverment of
said carriage being effected as follows: Ina

recess formed in the longer ar m of each lever
K is pivoted a friction- 1"0]181" o, Fig. 8, which

QC

, 10, 11, and 16, which act in rela- gg

100
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- IO

beals against the perimeter of a cam, p’,Figs.1, ] shown in Figs. 1, b, and 10,

,and §, keyed to the cam-shaft If I, and whlch

-111 its rotafion presses the upper e?tremlty of
sald lever 1uward toward the head-frame T,

Thismovement, through the ageney of the link
L, presses the lower end of the lever K’ out-
ward aud 1ts upper end inward toward the

head-frame T, its movement being in an oppo-
site direction to that of the uppel end of the
lever K, and as the set secrews o' in said le-

vers abut against the outer faces of the oppo-

- site carriages, s s, these carriages are caused to

- move toward each other by the rotation of the

cam p’. -In doing thissaid carriages force the
sliding plates » equally and simultaneously' to-

ward each other,' and through the medium of

the toggle-bars ¢’ press toward each other also

 the extremities of the longer arm of the grip-

20

pers f/, thereby also compressing the furcated
spring n'. which antagonizes the inward mo-
‘tions of the longer arms of the grippers ' with

- sufficient force to reverse all these motions

25

. of the cam-shaft E K.
30

when the proper part of the periphery of the
cam p’ 18 brought into the relation with the

roller o’ (Shown in Fig. 8.) The alternate action
of the cam p" and the spring »
- repeat the motions of the carriages and the co-

"is therefore to

acting parts just described at each revolution

that said motions of the carriages s s at each

- revolution of said shaft occur simultaneously

&% T
Lt

11, 12, 14, 15, 16.

40

for both heads of the machine.

In 1ts action opposed. to the action of the
. oripper ' is rigidly but adjllSt‘lb]Y attached

to each carriage a gripping-jaw, ¢, Figs. 5, 10,
Said gripper is pwoted at

" to the e&rriage by a screw-pin, ', Figs. 5

-and 10, 1inserted through the outer extremity

of sald gripper-jaw, and near the gripping
end of said jaw Is aslotf, through which passes
a stout binding-screw bolt, 8. This arrange-
ment permits a radial adjustment of the jaw

- on thescrew-pin ¢, which is necessary to adapt

45

50

|
i

o

the machine to use for different sizes and di-
ameters of ear-wires.

To the upper face of each of the heads B-
and B"are bolted two brackets or supports, ¢/,
Figs. 1, 5, 6, 7, 8, and 10, in the upper parts
of which are formed IECt&HU‘Lﬂal bearings
for a sliding bar, "/, Figs, 1, 5, 6, 7, 8; 10, and
11.. The bar " Shdes ’thern‘ltely toward and
from the middle of the machine at specific
periods relatively to the motions of other
parts of the mechanism, when actuated as
hereinafter described, its motion away from
the middle of the machlne being effected by
a spring, w"”’, Iigs. 1, 5, and 10 sald spring
being 1)refemb1y a coiled Splll]ﬂ' attached at
one end to one of the brackets or supports ¢,
and h'wmo* 1ts other end engaged by a hook-
level ¢, projecting from the body of a lever,

whleh fever 1s pivoted between said hook
a’ and. sapport 7' to a stud-bracket, b”, which
projects upward from the body of the bar V",

from a position near the middle thereof, as | bears upon the penmeter of the cam g”

The cams p’are so set
and keyed to the composite cam-shaft I8 B

lever ¢

355,261

The hook-lever
«”, rigidly attached to the lever ¢, projects

a considerable distance down from said lever

H!

to 1ts point of attachment with the spring w
and s hmd hook bemﬁ* rigidly attached to the
lever ¢’, the lever ¢” and hook-lever a” may
be said to form a single lever having for its
fulerum the pivot in Lhe stud-bracket Z)” The
action of the spring w" is therefore not only
to draw the sliding bar v away from the mid-

dle of the machine, but also to press down-

ward the extremity of the lever ¢”, which lies
toward the middle of the machine—an im-
portant function, the application of which will
be hereinafter explained.

-3(5 L

- The reverse motions of the lever ¢’ and the

sliding carrier or bar v”"—that is to say, the
simultaneous motion of the carrier or bar 2"

and the lever ¢” toward the middle of the ma-

ehine, and the lifting of that end of the lever
" which lies towmd the middle of the ma-

_chme-—me effected as follows.

To the outer face of each head fmme, at or
near the angle of the same which lies nearest

QC

the cam-shaft, or to a bracket formed thereon -

or bolted to said frame, is pivoted a lever, d”, =

Figs. 1, b, and 6, which works in nearly a hori-

zontal relation with the sliding bar or carrier

v"”’.. Through the end of the lever d” farthest

from the cam-shaft is fitted a set-screw, e,

Figs. 1 and 5, which bears against the outer
end of the carrier-bar v/, and which is used
to regulate and limnit the distance toward the
middle of the machine, asis necessary in work-
ing different sizes of ear-wires. At the other
end of the lever d” is pivoted a friction-roller,

", which bears against the outer side face of

a cam, g, keyed to the cam- -shaft, said outer

face of said cam hzwmg a contour whlch will,
| at a,specific period in its rotation relatively to

the motions of other parts of the mechanism,

force the outer end of the lever d” in a duee

tion away from the middle of the machine, im-

parting a motion in a contrary direction to the
iner end of the lever, which then presses the
carrier-bar v toward the middle of the ma-

chine. During the further rotation of the cam.
g” other pmtmns of the contour of its outer
face permit the spring w"” to perform one of
1ts functions, which 1s to reverse this motion,
so that during a singie rotation of the cam-
shaft the carrier-bar »" and its attachments
are made to move together toward the middle
of the machine and back again at proper peri-
ods, to act in proper order and in conjunction
w1th other parts of the mechanism, as w111 be
hereinafter more fully ﬂxplamed

To a bracket, A", Figs. 1, 5, and 6, attached

to or formed with each head-frame, at 18 up-
per part and at or near its outer angle nexbt
the cam-shaft, is pivoted a lever, k7, the inner
end of which bears upon the upper side of the
", near the end of the latter which lies

toward the lever d”. To the other end of the

lever k" is pivoted a friction-roller, 7”, which
The
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contour of this perimeter is indicated in Fig. | equal to the diameter of the wire to be worked

6, and is such that, at a specific period 1n 1ts
rotation relatively tothe motions of other parts
of the mechanism, it actuates the lever k" to'

press down the outer extremity of the lever ¢’
against the actmn of the spring w", the action
of the cam g’y lever k", and spring w” thus

causing the inner end of the lever ¢’ to be de

pr essed once and raised once during each ro

tation of the cam-shaft..
The function of the lever ¢” is to bring into

proper relation with the grippers and grip-

ping-jaws f’ and ¢ a former pin or mandrel,
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aronnd which the ear-wire is bentin for mmﬂ

an ear thereon, as will be fully explained in bhe
description of the operation of the machine
farther on; but I will here describe the nature
of this mmldrel and its attachment to the lever
¢’. Theendofthelever ¢’ nearest the middle of
the machine, the motions of which have been
described, is furcated, and betwqen its furea-
tions 18 plvoted Q, (*hucl'.., m”, Figs. 1, 5, 8, 10,
12, and 13, which carries the 11‘.121,11(11‘61 above
referred to. This mandrel is shown at »n”,
Figs. 1, 5, 10, 11, 12, 13, 14, and 15. It passes
thrmwh a hole in the chuck m”’, to whiceh it is
fitted and in which it is ﬁrm];y secured by a
set-screw, ¢, Figs. 1, 12, and 13. The general

shape of the body of this mandrel is cvlindri- |

cal, and 113 is held in the chuck m” by the set-
seresy o In such rufl]ustnlent that when the
end of the lever ¢’ which carries the mandrel
is in its highest position the lower extremity

-0of the 111"11:1(11 el passes nearly through a hole,
¢’, Figs, 12, 13, and 14, 1n or near the end Of'

the Slldll]ﬂ‘ bat v’ dlreebly andersaid mandrel,
and also 1n sm,h adjustment that when the
same end of the lever is depressed the mandrel

is caused to move downward and project some.

distance below the under side of the sliding
bar " in the position shewn 1n Iig. 12. The
mandrel #” is tapered or shaped off into an

“obtuse point at the lower end, which permits

a freer action in the hole ¢” than it could oth-

erwise have, and prevents its catching upon
the ear-wire in its descent when the m&chme

is in operation, as hereinalter more fully ex-
plained, and ab its upper end it is provided
with a similarlv-shaped point, but of smaller
size, so that the mandrel may be used for mak-
ing two sizes of ears by turning 1t end for end.

Upon the under side of the s iding bar "

44

is adjustably attached a detaclmble dw P,

- bhaving a form indicated 1n Iigs. 1, 11, 12 13

6o

14, 15, and 16. This die has a fdcu, Flns.
12 13, and 14,. which 18 curved veltlmlly “to
meftgumbly conform to the. circumference of
the cross section of the wire to be worked, and
horizontally to measurably conform to the
shape of the outer part of the ear to be formed
on the wire. The die #” is by means of a slot
and clamping -screw, or any other suitable
Imeans, adymted in relation with and rigidly
clamped in such manner that the face §” of
said die which lies toward the mandrel is at

in the machine whenever the mandrel is foread
downward info the position shown in Fig. 12,
and the vertical curvature of the face extends
up over the wire to a distance about one-fourth

70

the circumference of the cross-section of the

wire, as shown distinectly in Figs. 12 and 13.

The function of the die »” is to prevent any
bending of the ear upward during the process
ol its formation and to assist in perfecting the

shape of the ear, as here inafter more fully ex-

Dlamed

Between the bodies of the 6‘1*1pper jaws ¢ is
a sliding carriage, t/, Figs. 1,5, §, 9, 10, 11,
12, and 14,which has a lougitudinal motion in
line with the sliding bar 2, but not coinei-
dent therewith. This carriage 1s guided 1n 1ts
longitudinal motion by gibs and ways in the
head- frame, after the manner of gniding simi-

lar carriag'es in machine-tools generally; or it

may be guided in any other suitable manner.
To a projection, ¢”, Figs. 1 and 9, on said
carriage 18 pivoted one end of a link, 4", the
other end of which is pivotfed to the end of a

horizontal rock-lever, ¢"’, Figs. 1, 7, 8, and 9,

“which rock-lever has 1ts ther end pwoted to
one end of a link, d”, the other end of which
link is pivoted to an mwardly -projecting lug

formed on or attached to a horizontal shde,
¢?, Figs. 7 and 9. To the opposite side of the
slide ¢ i

1, 5, 7, and 9, sdid face of said cam. havlng a
contour su(,h that when the cam 18 set prop-
erly on the cam-shaft the carriage is moved
by the cam, through the mechanism of the le-
ver ¢ and the links conneeting said lever with
sald carriage, at the proper pemod in relation
to the motions of other parts of the mechanism,
in a direction from the middle of the machine
toward the end thereof.

To the bracket C is attached one extremity

of a coiled spring, m"”’, Figs. 1 and 9, the other

end being attached to th(, slide /™, the tension
of said spring opposing the motion of the slide
caused by the cam ¢, the combined action of
said cam and spring causing said slide and its

connected mechanism to move reciprocally

once during each rotation of the cam-shait.
The function of the carriage t” 1s to bring cer-

tain dies into position for bending the ear into

a proper angle with the body of the ear-wire
after the ear has been formed and shaped- by
other parts of the mechanism, as will be here-
inafter more fully described. One of the dies
alluded to is shown at A" in Figs. 1, 5, 10, 11,

12, 14, 15, and 16. It has an upper face iz

is pivoted a friction-roller, 7, which
bears against the side face of a cam, J’” Figs.
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inclined downwardly toward the end of the

machine, which face is terminated below by
an angnlar former, s, as shown in Figs. 12,
13, and 14, the funetion of which 1s to control
the angle towhich the ears are bent after they
are formed as hereinafter explained. The

sliding car 11&0‘6 t’ also carries another die, ¢,

Figs. 1 8, 9, 12 13, and 14, the fanction of"

its lower part a distance from the mandrel | Which die 1S 1:0 act in relatmu with the die 72"
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in bending bhe ear to the proper angle after | anism which it compmses the general comn-

sald ear has been formed on the ear-wire by
other mechanisms, the construction and mo-
tions of which have been described, and the
operation of which will be heremafter speci-
ied. The die¢” isnot, like the die 2", rigidly
attached to the carrlage ¢’.  On the contr ary,
1t slides in a vertical way, ', Figs. 1, 9, 12,
13, and 14, formed in the body of sald car-
rlage and has a vertical upward motion
therein derived from the cam 5" on the cam-
shatt, as follows:

A compogite rock-lever, ¢ Ifigs. 1, §,
and 9, is pivoted in 2 box or beqrmg, ””

rHrr UH
(

Figs. S and J, sald box or bearing being at-

tached to the inside of the head-frame F,at or
near its upper part, and near that end of sald
frame which faces toward the middle of the
machine, said lever extending through an
opening in the side of the head- fmme to reach
the cam 0", by the perimeter of which it is op-

~erated In one direction, the part d"” of said

25
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lever being provided with a friction - roller
which bears on said perimeter. The compos-
1te lever ¢”” d”” does not reverse the motion of
the vertically-sliding die ¢”. ~ This is done by
a colled spring, /", attached tothe lower part
of said die at one end and to a bracket, g””,

projecting from the innerside of theinner end
of the head-frame ¥, and placed in prover re-
lation with said 5pr1nﬂ and die, as shown in
the section of the head-frame B’ in Fig. 1.

The combined action of the composite rock-

lever ¢"” d” and the spring 7 causes the

die ¢ to make one reciprocating movement

during each rotation of the cam-shaft. The

- -1nner end of the lever ¢ d’ is'provided on
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1fs upper side with a g1b, upon which the die
¢"" rests, ‘and which is of dimensions to per-
mit the Shdmcr of the carriage which carries
said die Wlthout ceasing to bearagainst the low-
er end of the die. Thisarr ann*ement is shown
in Fig. 8. | |

‘I have styled the rock-lever ¢ @ ¢ com-

posite,’’ because it consists of a part, ¢””. and
another part, d"”, pivoted together at 2", as
shown in Flgs S and 9, the end of the pa.rt ¢’
projecting over the 1:)211"5 d" as shown, and
the end of ¢””, which projects over @', bemu
bound to the latter by a serew-bolt, k"”" Flgs
Sand 9, which passes freely throuoh the part
ZHH
lies over d”’. By means of thisserew-bolt the
distance through which the composite lever
" d"" will be moved by the cam »"”, and con-
sequently the distance to which the die ¢ will
be moved upward from its lowest position,can
be limited and regulated, which is necessary

for working different sizes of wire in the ma-

chine. The die ¢ may be used, not acting in
conjunction with a die 2", for bendm-:r up The

loops of the ears of an ear-wire; but a neater

and more uniform bend 18 attamed by the use
of both dies.
Before proceeding to describe the operation

and screws into the extension of ¢, which

struction of which T have sufficient] y setb forth,

excepting only a few minor details,which will
be better described in connection with their
special functions, I wish to state, broadly,that

wiile I have herein deseribed as the general

mechanism for actuating the sliding carriages,
grippers, and dies used To form the ears of an

~ear-wire,various combinations of cams, levers,
Springs, ‘and cognate devices, I do not limit
myself to these precise mechanisms for effect-
1ng the successive and harmonious movements

of the grippers, dies, carriages, mandrel, &e.,
as” these combinations could be 11’1(1@11111L013,
varied to effect the movements of the essen-
tial parts of the machine.

The nature of the work which the machine
performs will be understood by reference to
Figs. 3, 4, and 17, in which {"” represents the
body of the ear-wire, (otherwise called body-
wire, ) upon which the earsm’”” areto be fo rmed,

and after their formation bent upward into an

angle with the body of the ear-wire, as shown
ab %” in Fig. 17. The wire is Ihsb cut into
proper lenﬂths and bent into hoops, as shown
at """ in B I‘]f:- b, of such diameter that whenthe

ears are formed and finished thereon the fin-

ished ear-wirewill thereafter assumethe proper

diameter and cireumference to fit the upper

margin of the pail or vessel for which it is de-

signed. To the margin of that one of the car-

riages s which pertains to the head B which
lies farthest from the cam-shaft is attached by
screws p a guide-plate, 0", which extends en-
tirely across the space between the heads B
and B’ to a short distance over the margin of
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the opposite carriage, s, which is C‘u"ued by~

the head B
which faces away from the middle of the ma-
chine, is made of circular contour to fit the
body of the ear-wire ", so that when thesaid
ear-wire 18 laid on the machine, as hereinafter-
described,
curved side of the guide-plate 0", at which

The edﬂ'e of this guide- 1}1%’(9 |

its inside will abut against the

105
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time the wire hoop is in proper position to be

acted upon by other parts of the machine.
As a further guide for putting the wire hoop

or body of the ear-wire into proper relation

with the grippers and dies which are to act
upon 1t, the grippers ' have formed on the
outer and upper angles of their jaws a small
groove or recess, Q’”" Figs. 12 and 13, in which

,the wire, when blouﬂh[} flush up wmnst the

18
ne

outside of the guide- plate o, will fall by
own gravity when the parts of the machi
are in the position shown inFig. 5. Ttwill
seen that in this position the wire lies between
the grippers f” and the gripping-jaws ¢’. The
foot being now placed upon the treadle J, the
fly-wheel pulley H is thereby coupled to the
cam-shaft upon which 1t was before idly run-
ning. The cam-shaft then beging to revolve

and through the action of the cams 7, which
first beﬂm to act, and the mtelvemlw mech-
anism between said cams and the shdmn' bars

of the machine and the various sets of mech- | r, causethese slidesto move ina dnectmn from

be
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13.) The action of the springs w

“ing it around the mandlel n'’
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the nitddle of the machine toward the ends | posite lever """ thmst up the die ¢ into

thereof. This causes the toggles ¢ to press
the ends of the longer arms of the grippers f*

toward the central axis of the machine, there-

by gripping the wire between theirjaws k', and
the wrlppm -jaws ¢ also compressmﬂ the
spring #’. The cams ¢’ next come into action
to thrust toward the middle of the machine
the sliding bars v and the levers ¢”, attached
to said sliding bars, until the'mandrels n'
ried in the ends of the levers ¢”, are brought
into relation with the wire. (Shown in Fig.
" upon the

levers ¢’ during the advance of the sliding

bars v toward the middle of the machme de- ?

presses the inner ends ot the levers ¢’ and
forces down the mandrel »” into the position
shown in Fig. 12, the wire being then held in
the groove Q"”" at the upper andinner angle of
the jaws &' of the grippers /' by the mandrel
»n” on the inside and the jaws s of the die »”
on the outside. The continued rotation of
the cam -shaft brings ecams p’ into action,
which, through the medium of the levers
K and K’, connected by the link lLi, cause

the carriages s on each head to move toward

each cther and toward the central axis of
the machine. When this movement 1S ef-

fected, the grippers f' and gripping-jaws ¢’

take the position shown in Figs. 15 and 16,
carrying with them the wire, which is firmly
oripped between them, as m a vise, and loop-
, a8 shown 1n the
Ilcrure referred to, thus foumug the eyes.
The- still  further- contlnued rotation of the
cam-shaft brings the cams g’ into aclion,
and through the medinm of the slides¢” and
their connectmw links causes the carriage t”

to move in a direction from the middle of

the machine toward the ends thereof, bring-
ing the dies 27, which up to this perlod have

occupwd the position shown in Fig. 15, into
the position shown m Fig. 16, so that their
angular forming parts s heleinbefore de-
Scrlbed are brought up to and. over the 1n-
ner pdl"t of the eye at what may be called its
‘““neck’’ or junction with the body of the wire

This ‘JOSltIO’ﬂ is also shown 1n I‘lgs 13 and 14
The cams ¢, which up to this time have only
actuated the slide-bar v o bring the mandrels

#” into position to engage the wire for forming

“the eye, now act with their perimeters upon

55
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which hitherto pressed the slide-bars v

the levers £, to depress the outer ends of the

levers ¢ and lift the mandrel upward again.

into the position shown in Figs. 13 and 14.
When this is done, that part of the cams ¢”
" and
their connected levers ¢” toward the middle of
the machine cease to act, and the Spr'mg,s ",

assuming control of the slide-bars o pull
them outward toward the extremities of the
machine, thus giving opportunity for the ac-
tion of the vertical]y-sliding dies t”. The po-
sition of the sliding bar v at this mowment is
shown in Fig. 14. The cams 5"’ now come

, Cal-

‘the position shown in ¥ig. 14. The die i, as

well shown in Figs. 12, 13 and 14, has a con-

tour wnich gives, in eonueetlon W 1th the an-

nular forming p‘mt s of the die %, the re-
quired bendm to form the angle n""” of the eye
m'”, as shown in Fie. 17 and in Figs. 3 and 4.

The action of the p’uts is now reversed 1 a
reverse order to that in which they began to
act untilall the parts have resumed their or 101-
nal positions and the cam-shatt has made one
com plete revolution. By this action the ear-
wire is released from its engagement w ith all
of the gripping and formnm devlces and may
be lifted off by the opemtm and 1epheed by

another wire to be similarly operated upon,

and so on continuously, the ears being formed
upon a single car-wire at each 1evolut10n of
the cam- Shmt the "action of the parts being
such that the form of the ears and the mnle
to which they are bent relatively to the body
of the wire are uniform and perfect, this per-
feetion and uniformity being of very great ad-

vantage in the Subs“qnenb operations of in--
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Selllﬂﬂ‘ the wire into the body of the pail or .

vessel for which it is designed. The work 18

accurately done with great rapidity, and re

sults in a large economy over that attained by
the methods hitherto used.

Having thus described my lmentmn what
I claim, and desire to secure by Lettels Pat-
ent, 18 23 follows: -

1. The combination of the heads B and B
and the bed A of an automatic machine for
forming ears upon ear-wires, said heads each
eompmsmf:TSpecmc 111@011,;11]15111 for forming one
of the ears of such ear-wire, substmtlallv as

100

herein described, and the composﬁe shaft com-

posed of the parts I8 and X/, connected to-

105

‘_,ethet' by sleeve, spline, and feather coupling

G in ‘such mmmet that the sections of said
shaft 1 and E, respectively, act when coupled
as one shaft md permit the removal of either

of said heads without disturbine the other

head or changing the relation and arrange-
ment of thewor L.nm parts in either head, sub
stantially as and for the purpose herein speci-

fied.
2. Thecombination ofthehefbds Band BB fmd

IIO

Il

{he bed A of an antomatic machine for form-

ing ears upon ear-wires, said heads each com-

prising specific mechanism for forming one of

the ears of such ear-wire, substant lfﬂly as here-
in described, the eomposite shatt composed of
the parts E and K, connected together by
sleeve, spline, and feather coupling. G in such
manner that the sections of said shaft Ii and
I, respectively, act when coupled as one shaft
and perit the removal of either of said heads
without disturbing the other head or changing
the relation and arrangement of the working
parts in either head, a,nd the aljusting- serew
K, arranged in relation with said bed and the
head B, whet eby the head B’ can be adjusted
toward or away from the head B, substantmlly

into play, and through the medlum of the com- l as and for the purpose herein described.
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o4, Ina he'1d of an: automatm ear-oending
o _machme thg combination of the car riages s,ar-
ranged to:slide laterally upon the head frame
.y =t0wnd and away from the eentral longitudi-
. mnal axis of the machine, grippers 7/, plvoted to
- said carriages; sliding: Dbars. Py mlauged toslide
o lonnltudmdlly on qmd carriages, toggle-bars ¢',:
.. 25
. gllpperyms q antfwonu ing the grippers an
~for clamping the ear-wire, and the specific:
“mechanism herein: descrlbed for actuating said
- carriages, Slldlnﬂ bars, toggle-bars, and: gr:p—%
pers i1 proper relatmn Wlth each other at the
. proper periods for clampingsaid ear-wire and
. pressing the clamped parts toward each other
- to form: the loop of the- ear, said mechanism.

- consisting of a cam, p/, levels K K, respect-
Wely bemmﬂ* agmnsb the outer margins of the
earriages s, lmk L, connecting said love rs K K’

connecting the sliding bars 7 and ﬁ*mppersf

in snch manner that their motlous are in op-

posite directions, the ecam m, rock-shaft and

rocL levers g h 0, for aebuatmcr the sliding bars

", toge 1es ¢, and grippersf’, ‘and the furcated
Spl"ll]ﬂ w, engaging the inner faces of the longer
arms of the grlppersf and antagonizing the
action of the levers K K’, and rock- 16VBIS 0,
for reversing the motion of this entire System
of mechamsm substantially as and for the
purposes herein specified.

In a head of an automatic ear- bending
mmchme the combination of the carriages s
drranned to slide laterally upon the head
frame to ward and away from the central lon-
gitudinal axisof the machine, grippers 17, piv-
oted to said carriages, shdmﬂ barsr, a,rmnu*ed
to Sllde lonmtudllmlly on said mrrnﬂ'e toggle
bars ¢', connecting the sliding barss, and grip-
persf’, gripper-jaws ¢/, antag onumg the grip-
pers 1, for clamping the ear-wire, mechanism
for aebuatmﬂ sald carriages, shdmn' bars, tog-
gle-bars, and grippers in-proper relation w1th

p

_each other at the proper periods for clamping

sald ear-wire and pressing the clamped parts
toward each other to form the loop of the ear,
and the mandrel 2” for shaping the loop of the
ear, in combination with mechanism, substan-
tially as herein described, for earr ymg said
mandrel to a point between the jaws of said

erippers and depressing it down into the 11-

- 3. In a head of an automatic edr- bendmw |
:nmchme the eombination of the carriages s,
arr anﬂed toslide laterally upon the head- frame
towm d and away from the central longitudinal -
axis of the machine, grippers 17, plvoted to
. said carriages Shduw barsr, ar ra,nged to slide
o 1011mtud1ml]y o1 saad carriages, toggle-barse’,

~ connecting the sliding bars » and ﬂrlppersf,

gripper-jaws ¢, antqwom?mﬂ the grippers 1/,
for elamping the ear-wire, zmd mechanism for
. actuating said carriages,

-+ .bars, aud grippersin pmp&r relatmn Wlth each- |
o .other and at the proper periods for clamping -
- said ear-wire and pressing the clamped parts
toward each other to form the loop:ot the ear,
o substantlaliy as and for the pur poses hmem?

qlldlnﬂ' ‘bars, toggle-

ﬁleve“f

action .of the spring w'
ner end of which: presses against: the end of
theé shding bar v
tion of the spring 0’
one of its side faces formed to actuate bhelever’ o
d"” at the proper period for pressing the slid-
ing bar " toward the center of the machine,
! and. h&vmﬁ' its perimeter formed to actuate the =
leverk” at the proper perwd for depressmo the |

‘terior of the wire hoop in such manuner that =
| when the grippers are pressed toward thecen-:
‘tral longitudinal axis of the machine theloop
1S formed around said mandrel, and that when

-7‘0::

said loop 18 formed said mandrel is raised out

of such loop and drawn toward the end of the =

' macinine to make room for the action of the =

| dies,which subsequeutly bend the ear toanan-

gle with the body of the ear-wire, substan-

;tlaﬂly as hervein d{,sembed, and for the purposes R
.specmed .

6. Ina head of an %utomatlc ear- beudmﬂ*- .

between lts

Hf '

H!

also antagonizing the ac-

T,

poses set forth.

7. In the head of an automatle car-bending
machine, the combination, with the mandrel
' and mechanism for fl,cttntmg the same,
substantially as herein described, of the dle
v, adjustably attached to the under face of
the 1nner end of the sliding bar v, and hav-
g at i1ts end lying next said mandrel a con-
cave circular contour for shaping the outer
extremity of the loop of the ear-wire simulta-
neously with the shaping of the inside of said
loop by said mandrel, substantially as herein
deseribed, and for the purposes set forth.

8. Tn the head of an automatic ear-bending
machine, the combination of carriages s, grip-
pers f7,
ot the D*rlnpersf lonﬂ‘lbudlmlly sliding bars

, toggle-bars ¢, eonnectmo* the sliding b@rs
with thelonger 11 ms of the ﬂllppersf for act-
wating the Jaws of the same toward the orip-
ping-jaws ¢, the mandrel #”, for reg uhtlno the
shape of the inside of the loop of the ear, the
die r”, for regulating and forming the outside
of the outer cﬁtremmv of sald ear, a system of
mechanism for actuating said carriages toward
the central lonnltudmal axis of the machine
for forming said Joop and reversing said mo-
tion, a sy stem of mechanism for a@tu‘ltme; the

. sllde bars » toward theend of the macmne and

o

pwoted !

, and.the cam ¢”, having 5.95: ; o

gripping-jaws ¢, antag 011171nﬂ*theJ£LWS |

'machme the combination of the mandrel fn” o
the . lonmtudmal sliding bar v, through the_i_' .
inner end of which Sclld mmdrel passes, the -
, carrying at its inner end the mandrel
" and pwoted to the upper side of the bar

;*v or to a brmketthereon the hook-lever a”,
| 5ﬂttmehed to the lever ¢
bearing and said mandml the spring w”, at-
tached to the hook-lever a” for depressing the =
mandrel and causing i1t to project below the
lower face of the Shdmﬂ‘ bar v, thelever L7,
the inner extremity of whlch presse‘s upon the RN
upper face of the lever ¢’ to antagonize the =
‘the lever d” the in-
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outer end of the lever ¢” and raising the man- B
drel »” out of the loop of the ear- wire, sub-
stantially as herein deseribed, and for the pur-
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~and gripping-jaws ¢/, mandrel n”,
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reversing said motion, a system of mechanism |

for actuating thesliding bar +"” and its attached
parts toward the center of the machine and
reversing such motion, and a system of mech-
anism for actuating the mandrel in such man-
ner that it projects below the face of the inner
end of the sliding bar " into the interior of
the wire hoop while the loop of the ear is be-

Ing formed, and 1s withdrawn from said loop

after its formation, substantially as herein de-
scribed, and for the purposes set forth.

9. T he mmbmatwn with the grippers f
and gripping-jaws ¢, for ogripping the body of
the wire and pressing the gripped parts of the
same toward each other for forming a loop on
saild wire, of the vertically-sliding die ", for
bending said loop after it is formed fo an an-
ole with the body while the shank or neck of
the said loop 1is still engaged with said grip-
pers, substantially as herem described, and for
the purpose set forth.

10. The Combmatlon, with the orippers f’-'
and die »”,
all constructed and operated substantlally as
herein described, of the vertically-sliding die
", for bending the ear to an angle with the
bod;gr of the wire after the loop of the ear has
been formed and while the wire is still gripped

by the grippers f" and ¢/, substautl*‘my as and

for the purposes specified.
11. In the head of an automatic ear-bendlng
machire, the combination of the carriage {”,

- sliding longitudinally on said head, the verti-

35
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cally-acting die ¢, sliding in said carriage,
and thedie /", rigidly but adjustably attached
to the upper part of said carriage in relation
with the die ¢, having thereon the shaper s,
mechanism for dcmatmo* said carriageto bring
the shaper s of the die i over the neck or
shank of the ear at the proper period to an-
tagonize the upward pressure of the die ¢

- when the same rises to bend the ear, whereby
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. connecting said lever ¢

a regular and uniform angle of bendlnﬂ‘ said

| n_eck or shank is secured, and meehmmsm for

reversing the motion of said carriage, sub-

| stanmal]yas herein desembed and for the pur-

poses set forth.
12. In the head of an automatic ear-bending

machine, the combination of the carriag et

sliding lonﬂlbudmally on sald bead, the vel t1-
cally- actmn* die ¢, sliding in said car riage,
and the die R, rigidlybut adjustab]y attached

to the upper part of said carriage in relation

f!f

with the die?”, having thereon the shaper s
and the Spemﬁc mechanism for actuating the
same toward the end of the machine, and the
reverse for bringing said carriage and ifs
working parts 1n proper relation with the ear-
wire at the proper period for bending the ear
into an angle with the body of the wire, said
mechanism consisting of a cam, g", slide e’

spring m', antagonizing theaction of the cani,

horizontal rock-lever ¢/, and links 4" and b"”

" with said slide e’
and carriage t’, substantially as herein de-
scribed, and for the purposes set forth.

forth.

13. The combination, with the carriage t”,
the vertically-acting die ¢/, and the die A", of
the eam 6", a rock-lever pivoted to the head-
frame, its outer end bearing against the perim-
eter of the cam 4", and 1ts inner. end bearing
against the lower end of the die t'”, and the
spring ", connected with the head-frame and

“the lower end of the die ¢, which antagonizes

the upward motion of said die and the move-
ment of the rock-lever derived from the cam
b"”, substantially as and for the pur poses seb
forth.

14. The combination, with the die ¢, the
spring which antaﬁ'onl/es 1ts upward motlon
and the die A", of bhe composite lever ¢™ Z””
the part 4" of which is pivoted to the parte
and bound thereto by theadjusting screw-bolt
K", for regulating and limiting the upward
motion of the die t”" subst‘mtnl]y as and for
the purposes herein set forth.

- 15. The combination,with thecam p’, levers
K K’, link L, and carriages s, of set-screws w',
inserted in the upper extremities of the levers
K K/, for regulating and limiting the motion
of said carriages toward the central longitudi-
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nal axis of the machine, substantially as and -

for the purposes herein specified.

16. Inthe head of an automatic ear-bending
machine, the combination,with the lateral slid-
ing carriages Sy the longitudinal sliding bars »,
the grippers f, pivoted to said carriage, the
toggle-bars €/, connecting the sliding bCLlS 7

with the 10110e1 arms Of the m]ppelsf, and

the gripping-jaws ¢', for antagonizing the grip-

set-serews ¢, for regulating and limiting the
gripping ¢ mcblon of the grippers f’ afffunst the

eripping-jaws ¢ in working diﬂelenb sizes of
‘wire, as and for the purpose herein set forth.

17. In the head of an automatic ear- -bending
machine, the combination, with thelateral slid-
ing carriages s, the sliding bars r, grippers /7,
and. toggle'bms ¢, of the radially-adjustable
gripping-jaws q, atLached to said eaumne by
pivots #, and having set-screws s passing
through Slides in the same Into the carriages
s, for holding said jaws in radial adjmtment
relatlve]y to the centers of the pivots 7" in
working different sizes of wire, substantiall
as and for the purpose herein set forth.

18. The combination, with the heads B and

B’ of an automatic ear- bendluﬂ* machine, said

heads being constructed and operated substan-
tially as herein described, the head B being
adjustable toward or away 'from the head B’

of the guide-plate 0", attached to the ﬁsz:ed --

head B,but placed in relation with the adjust-

able head B’,whereby a certain adjustment of
the head B’ toward or away from the head B
is permitted without removal of such guide-
plate, substantmlly s :md for the purpose seb

19. In the head of an antomatic ear-bending
machine consfructed substantially as herem
described, the combination,with the carriages
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Pping action of. the grippers f"', of the gibs band
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8, bllppGI'Sf sliding barsa‘ and toggle- balse,
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all constx ucted and 0peratmg as descubed of
the plate 7, bolted to the carriages s in such
manner as to come down flush on the upper
surfaces of the gibs d’ sliding bars +/, grippers

5 1, and toggle- bars e, for holdmﬂ* the same 1n
‘relation with said carmaﬂ'es substantm]ly as
‘and for the purposes set forth.

20. In thehead of an automatic ear bendmﬂ' -

machine, the combination of the sliding bar
10 v, the lever ¢”, pivoted to the lever v, and

havnw the chuck m” attached toits inner e’ld |
- the reversible mandrel #»”, having its mlddle .

|

part adapted to fit the chuck m”, and havmﬂ'
its extremities made of different size to ada,pt

1t to different sizes of ears, and mechanism for 1z

actuating said sliding bar lever, and mandrel
In such manner as to brmg the Tower extrem-

ity of the mandrel into theinterior of theloop
of the ear while the same isbeing formed, sub-

stantially as and for the purpose set f01th

FRANK M. LEAVITT.
Witnesses:

JNO. E. GAVIN,
JOHN BECKER.
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