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UNITED STATES

PaTENT OFFICE.

JOHN WILLIAM GRANGER, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR
TO RICHARDSON & DE LONG BROTHERS, OF SAME PLACE.

MACHINE FOR MANUFACTURING HOOKS AND EYES.

SPECIFICATION forming part of Letters Patent No. 491,282, dated February 7, 1898,
Application filed July 20, 1892, Serial No. 440,576, (No model.)

To oll whom it may conceri:

Be it known that I, JOHN WILLIAM GRAN-
GER, a cilizen of the United States, residing
inTPhiladelphia, Pennsylvania, haveinvented
certain new and useful improvements in ma-
chines for manufacturing such hooks as, in
connection with eyes, are used as garment-
fastenings, of which the following is a speci-
fication.

My improvements are based upon and ap-
plicable to a machine for manufacturing a
garment hook of the charvacter set forth in
United States Letters Patent No. 411,857,
granted October1,1889,to Frank B.DeLong,—
invented by Robert C. Manville, of Water-
bury, Connecticut, and which forms the sub-
Jeet matter of an application for patent exe-
cated and filed by the said Manville contem-
poraneously with this application, and desig-
nated by the Patent Office with the Serial No.
440,574, ‘

It is unnecessary for the purposes of this
specification to describe in its entirefy the
Manville machine, aud for its thorough com-
prehension reference must be made tothe ap-
plieation of the said Manville referred to. 1t
18 necessary, however, in order that my im-
provements may be understood, to referin a
general way tothe Manville machine, and also
1o describe the De Long hook to the manu-

facture of which Loth Manville’s invention

and mine relate.

The DeLonghookof the Patent No. 411,857,
is made of a single piece of wire, and emnbod-
ies in its construction the usual thread eyes
by which it is attached to a garment, and also
a shank or-shank portion composed of paral-
lel side bars, which are bent or returned npon
themseives to: form the eye-engaging bends
of the hook as an entirety, and thence con-
tinced on, or, 80 to speak, merged, into two
bars, termed the bill bars or side bars of the
bill, whieh merge into each other to formn the
apex of the bill,and which together with said
apex constitute the bill, the beak, or the hook
proper, a8 it is variously termed,—and also
embodies between the side bars of the shank
a spring fongue which emaunates from the
thread eyes and eontinues within and between
the confines of the shank side bars outwardly
to the region where said shank bars are bent

upward into the bill, and which tongue is at
such region bent to form a loop which is gen-
erally correspondent with the eye-engaging
bends of the hook, and which is of any de-
sired length, but conveniently of that repre-
sented in Figs. 2 and 11 of the drawings. In
the De Long hook, moreover, the spring tongue
is swelled, or bellied, or bent aupwardly, to-
ward the bill toform what is termed a “hump,”
which is in effect a crest or swelling formed
of the wireof the tongue which partially closes
the eye-space between the upper face of the
shank and the under face of the bill, and

slightly obstructs both the engagement and’

the disengagement of the eye.

The operation of manufacturing the De
Long hook as practiced in the use of the Man-
ville machinereferred to,is an operation which
may be generally described as one of progress-
ive-bending, in the practice of which a con-
tinuous length of wire is fed iuto the ma-
chine, and in the machine is, by a series of
successive and quickly recurring operations,
bent as to given portions to different forms,
the aggregate of which is the ultimate form
of the hook as an entivety,

The Manville machine embodies the fol-
lowing generic instrumentalities, which per-
form particular work, namely:—First: A wire-
straightening mechanism;—Second: A .wire-
feeding mechanism;—Third: A wire-clamp-
ing mechanism, which clamps the wire as fed
and impartstoittheinitial bending;—Fourth ;
A wire-shearing or dividing mechanism, which
cuts off a length or a blank of wire sufficient
to form one hook;—Fifth: A wire-bending
mechanism which forms the left thread eye,
which may be termed the left-thread-eye bend-
ing mechanism;—Sixth: A wire-bending mech-
anism which formsthe right thread eye, which
may be termed the right-thread-eye-bending
mechanism;—Seventh: A wire-bending mech-
anism which forms the “ hump” in the spring
tongue and imparts the initial bend to the
end portion of said spring tongue, which may
be termed the tongue-conforming mechan-
ism;—RKighth: A wire-bending mechanism
which parallels thespring tongue with the left
shank bar, which may be termed the tongue-
paralleling mechanism;~-Ninth: A wire-bend-
ing mechanism which bends the wire blank

55

60

65

70

75

8c

85

go

00



10

15

20

23

30

35

40

45

50

55

50

65

mid-way of the thread eyes to form the apex
or point of the bill, hereinafter termed the
bill-forming mechanism; Tenth: An advanc-
ing mechanism which carries the blank as
formed by the operation of the bending mech-
anism already mentioned to a rotary carrier,
or carrying-off mechanism, which feeds the
blank first to a bill-swaging mechanism, sec-
ond, to a bill-bending mechanism, and, third,
to its point of final discharge from the ma-
chine;—Eleventh: The rotary ecarrying - off
mechanism referred to;—Twelfth: The bill-
swaging mechanism which flattens the bill;—
Thirteenth: A bill-bending mechanism which
bends over the bill as formed by the bill-form-
ing mechanism and as flattened by the bill-
swaging mechanism, to form the ultimate
hook;—Ifourteenth: Ahook-discharging mech-
anism for delivering the finished hook from
the machine.

My invention comprehends certain im-
provements operative in connection with the
advancing mechanism of the Manville ma-
chine, Which carries the blank as formed by
the operation of the bending or bill-forming
mechanism which forms the apex or point of
the bill of the hook, to a rotary carrier or ear-
rying-off mechanism which feeds the blank to
the bill-bending mechanism and to its point

.of final discharge fromn the machine, and which

relates to the accurate application of the
blanks to their sockets,—and also compre-
hends certain improvements in the bill-bend-
ing mechanism which bends over the bill as
formed by the bill-forming mechanism te form
the ultimate hook.

Somuch of a machine of the general organi-
zation of the Manville, as is necessary to a
comprehension of my improvements, is repre-
sented in the accompanying drawings and
hereinafter deseribed, the particular subject
matter claimed as novel being recited in the
claiming clauses.

In the accompanying drawings, I‘wule 1is
aview in perspective of a portion of a mdchme
for making spring tongue garment hooks of
the character set forth in the De Long Letters
Patent No. 411,557, referred to,—which em-
bodies my improvements. Iig. 2 is a view in
perspective of the completed De Long hook,
for the manufacture of which my improve-
ments are adapted. Fig. 3 is a fragmentary
perspective view of a portion of the rotary
carrier and of my improved bill-bending ma-
trix in the position which the latter devme
occupies before action. Iig. 4 is a fragmen-
tary perspective detail of my improved bill-
bending matrix, with the partly bent blank
represented in Fig. 3 in place. Fig.b is a
similar view of said matrix with my improved
bill-depressing pin in action. Fig. 0 isa view
similarto Fig. 5, illustrating also the bill-bend-

ing pin in its advanced position. IFig. 7 is a
view generally similar to Fig. 6, lullbtldflll"
the operation of the bill- upLummo former.
Tig. 8 is a view similar to Fig. 7, illustrating
the operation of the blll-OlO.SIn”‘ former, Fi ig.
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9 is a fragmentary and partly sectional per-
spective view of the bill-bending matrix, illus-
trating the “hump ”-supporting rib upon its
floor. TFig. 10 is a view in perspective of the
blank as bent by the action of the bill-up-
turning former. Fig. 11 is a similar view
of the ultimate hook as finally completed
by the operation of the bill-closing former.
Fig. 12 is a top plan view of the mechanisms
which are associated for the operation of bend-
ing the bill into parallelism with the shank,
and which embody my improvements. Fig.
13 is a rear elevational view of the devices
represented in Tig. 12. Fig. 14 is a view in
perspective sighted from the north east cor-
ner of the sheet upon which appears Fig. 1,
of certain of the devices which are associated
in the advancing of the partly-bent blank to
the rotary carrier, and in the seating of the
same in the socket of said carrier. Fig.151is
a fragmentary perspective view illustrative
of the tappet and of the guide-way for di-
recting the thread eyes of the partly bent
blank to a socket in the carrier, the device
being turned over for clearer illustration.

Similar letters of reference indicate corre-
sponding parts.

Before describing my improved devices, it
is proper to explam that the De Long hook
represented in its completed form in Tigs. 2
and 11, is, before being subjected tothe actiou
of my improvements, for the purposes of this
description, assumed to have been bent to the
form represented in Fig. 3, and that in said
form it is assumed to be fed oradvanced to a
rotary carrier, or carrying-off mechanism,
preferably by the operation of a longitudi-
nally reciprocating carrier die D, Fig. 14, in
the recess d*,in the front face of which it is
as to its apex entered. So far, however, as
my invention is concerned, this carrier die D),
represented, is but a type of any device by
which the partly-bent blank formed either by
the operation of the Manville machine re-
ferred to or otherwise as may be preferred, is
advanced to the rotary carrier N, Figs. 12 and
13,1in a peripheral socket of which said blank
is as to its thread eyes, by the operation of
certain of my improvements, deposited, As-
gsuming, however, thatthe carrier die D is em-
ployed,—it is to be understood that said die is
caused to advance and retreat at predeter-
mined intervals correspondent with the pre-
determined intermittent movements of the
rotary carvier, by the action of any preferred
means, a description of which would be for-
eign to the purposes of this specification. It
is likewise unnecessary herein to specifically
describe the rotary carrier N or the means by
which it is caused to operate, it being suffi-
cient to explain that said carrier is a disk the
periphery of which is provided with a series
of equi-distant thread eye sockets »n'’, Fig. 3,
preferably formed in socket disksn which are
adapted to seats in the periphery of the car-
rier,—and to further explain that said earrier
is caused by any preferred mechanism, to
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take on a motion of intermittent predeter-
mined rotary advance which occasions the
successive presentation of each of its thread
eye sockets to.the action of the devices which
deposit in them in turn a partly bent blank,
and of the devices which complete the bend-
ing of the hook. “

Considering, first, thosse of my improve:

ments which are connected with the deposit-
ing of the partly-bent blank with respect to
its thread eyes within a peripheral socket of
the rotary carrier,—it is to be asstumed that
the blank as advanced is astoits.thread eyes
superimposed over a thread eyesocketinthe
rotary carrier which, for the time being, pre-
sents itself for the reception of the thread
eves. :
In order to depress the thread-eye-provided
extremities of the blank into the socket so
thatthey will oecupy the position therein rep-
resented in Tig. 3, and effect the engagement
of the blank within the socket, in order that
when the rotary carvier advances the blank
may be advanced with it in the grasp of the
socket, I resort to a tappet contrivance which
may be appropriately made in the following
manner: O is the tappet proper, a vertically-
moving hammer die of any preferred con-
struction, housed in a boxing o/, conveniently
supported upon a bracket of, mounted from
the bed plate A or other point of fixed sup-
port in such manner as to stand immediately
over the position in which the thread eye
sockets successively come to rest, as shown in
Figs.1 and 14. Normally thetappet is main-
tained in the position represented in said Fig.
14 by the action of a tappet spring o® extend-
ing between a stud o' projecting from the tap-
pei and a hook ¢® connected with the boxing
of. Iun its normal position the striking lower
extremity of the {appet comes to rest above
the guide way ¢ Figs. 14 and 15, conven-
iently formed by two cheek pieces of formed
as a part of or fixed to the bottom of the box-
ing o/, and serving to guide the thread eyes
of the partly bent blank beneath the tappet
and over their socket in the carrier, as will be
understood by reference tothe figures referred
to. Obviously, when the thread eyes have
heen guided into, and have come to rest in,
the forggoing position, a depression of the
tappet will foree them into their socket, the
immediately following retreat of the elamping
carrier:-die heretofore referred to, leaving the
blank engaged within the socket. n*is an
annular guard flange supported in any pre-
ferred manner relatively to the top fave of the
rotary carrier, and serving to closely cover,
g0 to speak, the thread eye sockets in said
carrier.  This flange which is the invention
of Manville is, of course, cut away to permit
of the descent of thetappetat the point where
the latter aets, and also at the point where
the bill-bending mechanism operates.

The operation of the tappet to oceasion the
seating of the blank within the thread eye
socket is, as shown in Figs. 1.and 14, con-

veniently accomplished by a tappet hammer
oSaffixed tothe free extremityef a horizontal
hammer. arm o, keyed upon the upper ex-
tremity of a tappet stem n, which passes ver-
tically through the center of the rotary car-
rier, and to which a predetermined lift and
drop is imparted by any preferred mechan-
ism, a description of which is unnecessary for
the comprehension of my improvements. The
timing of the movements of the stem is, how-
ever, such as to ocecasion the lift of the stem
and the-tappet hammer as the rotary carrier
takeson eachof its movements of intermittent
advance. .

Considering, next, those of my improve-
ments which are connected with the bill-
bending mechanism, which bends over the
bill of the partly-bent blank shown in Fig. 3,

into the formof the completed hook shown in .

Fig. 2,—it is to be understood that these im-
provements are directly applicable in connec-
tion with the machine invented by Manville
and reference to the application for patent for
which has already been made, and that in
order that they may be understood it will be
necessary to describe a portion of the Man-
ville machine. After the partly-bent blank
has been deposited in its thread eye socket,
the next operation to be performed upon it is
the bending over of its bill into parallelisin
with its shank, and in connection therewith
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the completion of the bending over of the end

portion of the tongue, (previously partly bent
to the form shown in Fig.3,) to form the loop
of said tongue and complete the hook into its
ultimate form represented in Fig. 2.

In the Manville machine it is preferred to
employ mechanism which bends over both the
bill ‘and the loop simultaneously, in which
mechanism my improvements are emhbodied.

‘While I make no claim upon the bill-bend-
ing mechanism of the Manville machine
generically as such, but only upon certain im-
provements in connection therewith,—par-
ticularly in the construection of the matrix
proper, in the construction and operation of
the bill-bending pin, and in the applieation
of the depressing pin,—it is necessary in or-
der that my improvements may be under-
stood to deseribe at length the bill-bending
mechanism of the said Manville machine,
upon which my improvements are engraft-
ad:—At each predetermined rotary advance
of the rotary carrier, one of its thread-eye
sockets is presented in radial registry with
what Manville terms a bill-bending matrix

bar R, represented in Figs.1,3,4,5,6,7,8,9,

and 13, and conveniently formed as a verti-
cally reciprocating bar housed in a suitable
housing # formed .in or applied to the bed
plate of the machine, the upper extremity of
which is formed into a matrix proper #%,
above the floor #* of which the shank portion
of the partly bent and swaged blank of Fig,
3 as advanced by the rotary carrier comes to
rest or dwells. I form this matrix proper 7%
by forming the upper portion of the matrix

100

105

i10

IL5

120

125

13e



(843

10

15

20

25

30

35

40

45

50

55

6o

03

bar R with two parallel lateral vertically-
erected walls 7/, which, as a workshop expe-
dient, are most conveniently formed by lon-
gitudinally slotting the upper end of the
matrix bar to form the matrix proper »*,and
at the same time the aforesaid walls. 1In its
normal position the bill-bending matrix bar
is sunk to a position in which the uppersur-
faces or top levels of its wallsoccupy a plane
below the plane of the floor of the thread-
eye sockets in the rotary carrier, in order
that in the rotation of said carrier the radi-
ally projecting shank portion of the partly
bent blank may be swept over the top of the
inner wall and, without interfering with it,
come to rest over the matrix proper and be-
tween the two walls. Immediately thereaf-
ter the matrix bar is caused to rise so as to
oceupy the position represented in Figs. 1,4,
and 13,in which position the shank portion
of the blank rests upon the floor of the
matrix proper.

Extending longitudinally and centrally of
the floor of the matrix proper, I form a curved
erest or rib 73, which I term the “hump”-sup-
porting rib, and which, as shown in Fig. 9,
possesses the lateral outline of the “hump?”
of the spring tongue of the hook, and serves
to maintain said “hump?” which in the rise of
the matrix bar comes over it, against any pos-
sible flattening or drawing out in the subse-
quent bending over of the end of the tongue
to form the loop. A lug, stud, pin, or bossof
any preferred character, would be an equiv-
alent of the rib represented. When the ro-
tary carrier comes to rest and presents the
partly bent blank with respect to the matrix
bar, as explained, the said bar is, as stated,
caused to rise, and subsequently,after the op-
eration of the other deviees which co-operate
with it to effect the bending under discussion,
is caused to descend to its normal position.
This rising and lowering of the matrix bar is,
as shown in Figs. 1, 12, and 15, conveniently
accomplished in the Manville machine by the
operation of a matrix movingslide 7%, thesame
being a longitudinally extending bar of metal
housed for reciprocatory movementin a suit-
able housing #°, formed in or applied to the
bed plate. The inner extremity of this slide
is provided with an ineclined slot #¢ within
which is entered a slot roller 27 latorally pro-
jecting from the basal portion of the matrix
bar, and also provided with a lifting incline
73 adapted to bear beneath said roller and the
operation of which in the inward movenient
of the slide is to occasion the lifting of the
matrix bar, while the operation of theinclined
slot 7¢ in the outward movement of the slide
is to occasion the depression of said matrix.
The appropriate longitudinal movements are
in the Manville machine imparted to the ma-
trix moving slides* by equipping its outer ex-
tremity with a laterally projecting camroller
7, which is entered within a suitably con-
formed lateral cam way ¢! formed in an ap-
propriately-timed cam, termed the matrix cam

491,282

R*, mounted on a shaft B? termed the third
shaft, to which the required rotation is impart-
ed by means which it is unnecessary to herein
describe. When therotary carrier hascometo
its dwell, and has presented the partly bent
blank with respeet tothematrix as explained,
Manvilleinsuresthetemporaryretentionof the
blank within the thread-eye socket and rela-
tively to the floor of the matrix by the em-
ployment, as shown in Figs. 1,12, and 13, of a
vertically moving blank-retaining device, or
so-called blank gripper S, which is disposed
g0 as to overhang the thread-eye sockets as
they sucecessively present to the matrix, and
which descends upon the thread-eyes of the

_particular blank within the socket for the
time presenting, and remainsin tread thereon

until the completion of the performance of the
bill-bending action under discussion. This
gripper is composed of a vertical slide, to
which the letter S is applied, which is housed
in a gripper bearing s supported upon a suit-
able standard s* springing from the housing
75 or other point of fixed support, and which
is"disposed to engage the blank by the oper-
ation of a gripper levers’ theinner extremity
of which bears upon the head of the gripper,
which is fulerumed at s* upon a suitable fual-
crum standard %, and the outer extremity of
which is provided with a laterally extending
friction roll s* which, in the organization as
modified by me, treads upon the upper sur-
face of a bill pin slide U™ hereinafter referred
to and invented by me, and which surface is
possessed of two levels connected by a lever-
tilting incline §° which in theadvance of the
slide occasions the elevation of the outerend
of the gripper lever and the consequent de-
pression of the gripper. The elevation of the
gripper S is conveniently effected by a grip-
per spring $® hung betweena fixed pin s” upon
the gripper bearing or housing s, and a grip-
per spring pin s% on the gripper itself, as
shown in Figs. 1, 12, and 13.

The actuating mechanism of the bill-bend-
ing slide hereinafter described, is timed to
occasion the appropriate advance and retreat
of said slide, and the consequent appropri-
ately timed descent of the gripper. )

Bearing in mind that the rise of the matrix
bar in the timing of the parts in the organi-
zation represented in the drawings, takes
place after the descent of the blank gripper,—
the next device called into play is one in-
vented by me for depressing the bill in the
region of its apex to insure the maintenance
of the shank and spring tongue portions of the
blank upon the floor of the elevated matrix,
in order that the bill pin U hereinafter de-
seribed may unfailingly pass over said shank
and tongue. The depressing device referred
to is what I term a bill-depressing pin T, Figs.
1, 5, 6,12, and 13, This pin is conveniently
constituted by a vertical stud downwardly
projecting from the inner end of a longitudi-
nally extending pin lever ¢, fulcrumed at ¢
to a standard or other fixed support, and at
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its outer extremity equipped witha cam roller
" which treads upon the periphery of the ma-
trix eam R* heretofore deseribed, and which
cam as to its saild periphery is provided wish
a cam erest 777 so formed as to impart to the
lever such appropriate deflection as will occa-
sion the downward movement of the depress-
ing pin to engagement upon the hill in the
manner represented in Kigs. 5 and 6.
elevation of the lever and pin are conven-
ilently secured by an elevating spring #, Iig.
1, connected at its lower extremity with the
inner end of the lever and at its upper ex-
tremity with a retaining stud # upon the
slide bearing ¢% or other point of fixed at-
tachment., The timing of the matrix cam is
such as to insurethe holding down of the bill
of the'blank by the depressing pin during
the period of the insertion of what I term the
bill-bending pin, or the pin-around which as
& former the bill proper and the loop are
finally bent.

The bill-bending pin is designated by the
letter U,and in the organization represented
as modified by me, preferably consists of a
straight eylindric rod of diameter equal to
the internal diameter of the eve-engaging
hends of the completed hook, which is dis-
posed transversely of the machine and hori-
zontally and is adapted to be alternately en-
tered through and withdrawn from a pair of
aligned pin throats « formed trausversely
through both the walls 7/ of the bill-bending
matrix bar. Thethrust and retractionof this
pin can Dbe oceasioned by any preferred de-
vice, but are, as shown in Fig. 12, conven-
iently brought about by mounting the pin
upon the inner end of a hovizontally travel-
ing bill pin slide w*, mounted in the trans-
verse ways u’ inn the framework, and at its
outer extremity linked by a link w2 to the up-
per extremity of a vertical slide rocker v ful-
crumed at its lower extremity.at u* to the
framework, and intermediately of its length
provided with a laterally projecting cam
rolier ©° entered within a suitably conformed
lateral cam way 25 formed in a cam which I
term the bill-bending pin cam U*, mounted
upon a shaft B suitably mounted and rotated,
and timed to oeeasion the advance of the bill
pin slide aud pin for the thrust of the latter
through the pin throats immediately after the
action of the bill depressing pin described.

Assuming the bill bending pin to have been
thrust thirough the pin throats and over the
blank as represented in Pig. 6,—the next ac-
tion in pointof time is the riseof the bill de-
pressing pin to set free the bill to permit of
it being bent up in the manner depicted in
Tig. 7 into the position which it isrepresented
as oceupying in Fig. 10, This action is eon-
venienily aceomplished by the oneration of
what Manville terms a bill-upturning former
V, Figs. 7 and 13,—the same being a verti-
cally disposed bar of metal, conveniently
honsed for vertical reciproeation in the hous-
ing 7 of the bill-bending matrix bar, against

The-

5

the outer side faee of which it bears and
travels. The sole function of this former be-

ing to strike the bill portionof the partly bent 7

blank to a right angle with respect to the
shank portion, and at the same time to com-
plete a half bend in the end portion of the
tongue,—its sole movementis an up and down
movement, timed to occur at the proper inter-
val between the movement of the other ele-
ments of the bending mechanism generically
considered of which it is an element. This
up and down movement may obviously be ac-
complished by many means. Maunville finds
it convenient to effect it by the aid of a lift-
ing rocker arm v, Higs. 12 and 13, the inner
extremity of which is adapted to a noteh.v™,
in the former and the outer extremity of
which-is keyed upon a rock shaft v’ conven-
iently housed for oscillatory movement trans-
versely in the housing 49 or other fixture of
the frame work, and to which is also affixed
an oppositely projecting cam rocker arm 22
the outer extremity of which is provided with
a lateral eam roller v° entered within a suit-
ably conformed lateral cam way in a cam
termed the bill-completing cam V*, mounted
upon the third shaft B3 and timed to occasion
the appropriate osciliation of the rock shaft
and consequent elevation and depression of
the bill-upturning former,

Assuming the bill to have been bent tothe
form represented in Figs. 10, and 7, and the
bill-upturning former to have sunk to its nor-
mal position as shown in Fig. 1,—the final op-
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eration upon the blank is the overturning, oz

closing of the upturned bill into parallelism
with the shank portion of the hook, and the
completion of the formation of the full bend
or loop in the end portion of.the tongue.
These operations, which Manville prefers to
perform simultaneously, are readily and con-
veniently performed by the operation of a
longitudinally reeiproeating former termed
the bill-closing former W, Figs. 1, 8, 12, and
13,—the same being a bar of metal applied to
the inner oxtremity of a bili-closing former
slide w, adapted for longitudinal reciproca-
tion in ways w” springing from thebed plate,
and conveniently formed inthecasting which
embodies the housing » of the bill-bending
matrix bar and the housing 4° of the matrix
moving slide, and the outer extremity of
which slide is provided with a lateral cam
roller w0’ entered within a suitably conformed
lateral cam way w? formed in the bill-com-
pleting ecam V*, heretofore referred to upon
the opposite face of said cam from that in
which is formed the cam way V*into whieh
is entered the roller +° of the cam rocker
arm ¢, The path of the cam way w?is cal-
culated to oceasion the appropriate advance
and retreat of the bill-closing former, Si-
multaneously with theretreat of the bill-clos-
ing former upon thecompletion of the forma-
tion of the hook, the bill-bending pin is re-
tracted, the bill-bending matrix bar eaused 1o
deseend to its lowest position, and the rotary
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carrier caused to advance to carry away from
the bill-bending mechanism as an entirety
the hook just completed and feed to it a suc-
ceeding partly bent and swaged blank for
completion into a completed hook.

Having thus described my invention, I
claim and desire to secure by Letters Patent:

1. In amachine for making a garment hook,
in combination with mechanism for advanc-
ing a partly bent blank,—a rotary carrier pro-
vided with peripheral thread eye sockets,—
mechanism for occasioning the intermittent
predetermined rotation of said carrier,—the
tappet O,—and mechanism for occasioning
the predetermined stroke of said tappet,—
substantially as and for the purposes set
forth.

2. In a machine for making a garment hook,
a bill-bending mechanism which bends over
thebill to form the eompleted hook,and which
is composed of the following elements in com-
bination, namely:—a bLill-bending matrix bar
provided with a matrix proper and with walls
formed with pin-throats,—a bill-bending pin
adapted to the aforesaid pin-throats,—a Dbill-
upturning former, operating subsequent to,
and angularly with respect to the plane of
movement of, said bill-upturning former,—
a bill-closing former,—and means for operat-
ing said several elements in due order,—sub-
stantially as and for the purposes set forth.

3. Ina machine for making a garment hook,
a bill-bending mechanism which bends over
the bill to form the completed hook, and which
is composed of the following elements in com-
bination,namely:—a bill-bending matrix bar,
embodying a matrix proper,—a rotary car-
rier,—a bill-depressing pin,—a bill-bending
pin,—and means for operating said several
elements in due order,—-substantially as and
for the purposes set forth.

4. Ina machine for making a garment hook,
a bill-bending mechanism which bends over
thebillto form the completed hook, and which
is composed of the following elementsin com-
bination, namely:—a bill-bending matrix bar
embodying a matrix proper,—a rotary car-
rier,—a bill-depressing pin,—a bill-bending
pin,—a bill-upturning former,--a bill-closing
former,—and means for operating said sev-
eral elements in due order,—substantially as
and for the purposes set forth.

491,282

5. In a machine for making a garment
hook,—a bill-bending matrix embodying a ma-
trix proper laterally confined by two walls re-
spectively provided with aligned pin throats,
and the floor of which is provided with a
“hump” -supporting rib,—substantially as
and for the purposes set forth. -

6. In amachine for making garment hooks,
in combination with a rotary carrier, a ma-
trix bar embodying a matrix, and a blank
gripper,—mechanism for operating said grip-
per composed of the gripper lever s” and the
transversely reciprocating slide ™ formed
with a tilting incline s%,—substantially asand
for the purposes set forth.

7. In a machine of the classabove recited,—
in combination with a rotary carrier formed
with peripheral thread eye sockets,—and with
mechanism for advancing the partly bent
blank into position before a given socket,—a
guide way of fixed with respect to the periph-
ery of the carrier and which guides the blank
as advanced into position above said socket,—
substantially as and for the purposes set forth.

8. Inamachineof the classabove recited,—
in combination with a rotary carrier formed
with peripheral thread eye sockets,—the tap-
pet o,—tlie guide way o® with respect to which
the tappet o is centered,and which guidesthe
blank beneath the tappet and above a given
socket,—and mechanism for occasioning the
predetermined stroke of said tappet,—sub-
stantially as and for the purposes set forth.

9. Ina maechineof the classaboverecited,—
in combination with a matrix bar, embodying
a matrix laterally inclosed by walls respect-
ively provided with aligned pin throats,—a
straight bill-bending pin adapted to be en-
tered through and.to be withdrawn from out
said throats,—and mechanism for imparting
predetermined rectilinear movements of ad-
vance and retraction to said bill-bending
pin,—substantially as and for the purposes
set forth.

In testimony that I claim the foregoing as
my invention I have hereunto signed my
name this Sth day of July, 1892.

JOIIN WILLIAM GRANGER.

In presence of—
J. BoNsALL TAYLOR,
T. D. RICHARDSON.
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, 491,282,

Correction in Letters Patent Nb

1

- upon the apphc'mon of John William Granger, of Philadelphia, Pennsylvania, f
" an improvement in ¢ Machines for Manufacturing Hooks and Eyes,” an error appears

*in the printed gpecification requiring correction as follows: Page 6, lines 26-28, the

!
'

It is hereby certified that in Letters Patent No. 491,282, granted February 7, 1893,;

clause “operating subsequent to and angularly with respect to the plane of movemenﬁr,
of, said Dill upturning-former,” should be stricken out and inserted after the Word

« former,” line 29 as now numbered, same page; and that the Letters Patent should =

be read with this correction therein that the same may conform to the record of the

case in the Patent Office.
Signed, countersigued, and sealed this 21st day of February, A.D.1893.
[SEAL.] CYRUS BUSSEY,
Assistant Secretary of the Interior.

Countersigned:
W. E. SIMONDS,
Commissioner of Patents.



