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To all whom it may concern:
Be it known that I, Curisrian H. T.
HageLSTEIN; a citizen of the United States,

Suffolk, State of Massachusetts, have in-
vented an Improvement in Sewing-Ma-
chines, of which the following description,
in_connection with the accompanying draw-
Ing, is a specification, like characters on the
drawing representing like parts.

This invention relates to sewing machines
of the type wherein the work is bent inter-
mittingly for penetration by the e e-pointed
needle of the stitch-forming mechanism to
produce a blind stitch, machines of this char-
acler being extensively used for finishing
buttenhole picces for boots and shoes. In
stich machines the needle is not only recip-

drawn from the bend formed in the work
but said needle is also vibrated laterally on
alternate thrusts to effect the formation of
the desired stitching.

My present invention has for its object
the production of an improved sewing ma-
chine of the type referred to, so constructed
and arranged that. the machine can be run at
high speed without any disarrangement of
the cycle of operations performed by the
several cemponent mechanisms, and without
interfering with the certainty and accuracy
of the operations and to this end T have
provided for a very easy and smooth mo-
tion of the different parts of the machine,
and T have reduced to a minimum the ob.
jectionable vibrutions which the momentiimn
of rapidly moving parts tends to set up.

The bender-carrier is rapidly recipro-
eatid when the machine is in operation, and
inasmuch as it is at rest more than one-half
et each complete eycle of the machine it is
heeessary to move the hender-carrier at a
high speed during the remainder of the
eveleg and s such speed tends of itself to
produce improper vibrations T have devised
actpating wechanisin to counteract or sub-
stantially prevent such vibrations. This ac-
tuating mechanism is so constructed that the
maximam action. exerted thereby upon the
bender ocenrs when the latter is in engage-
ment with the work, which is the proper
time for the application of the greatest
force, the force increasing as the speed - of

the bender on its active stroke - decreases,

)

and conversely, as the force diminishes on
the return stroke the speed is increased.

. I have also provided novel means for con-
trolling the feed-motion directly and posi-
tively, from the bender-operating mecha-
nism, so that the feed-block rises as the
bender is rettacted from the work and de-
scends as the bender is moved into engage-
ment with the work, so thgt a very accurate
and positive relationship between such parts
is effected. »

An oscillating shuttle cobperates with the
reciprocating needle, the oscillation of the
one and the reciprocation of the other of
such parts being effected in a novel and im-
proved manner, as will be pointed out here-
nafter.

These and other novel features of my in-
vention will be fully described in the sub-
joined specification and particularly pointed
out in the following claims.

Figure 1 is a front elevation of a sewing-
machine embodying my present invention
certain of the mechanisim within the base of
the machine being indicated by dotted lines
to locate the same with relation to _other
parts shown in full lines, the machine-being
shown at rest; Fig. 2 is a left-hand end ele-
vation and part vertical section, on a Iarger
scale, of the machine shown in Fig. 1, the
section being taken on the irregular line
2—2, Fig. 3; Fig. 3 is a top plan view, en-
larged, of the left-hand end of the base
with the cover-plate removed from the bed-
plate and with the throat-plate almost en-
tirely omitted ; kig. 4 is a detail in plan and
harizontal section on the irregular line 4—4,
Fig. 2; of the connection between the needle-
reciprocating mechanisin and the shuttle to
oscillate the latter; Fig. 5 is a vertical sec-
tional detail on the line 5—5, Fig. 2, look-
ing toward the left, of a portion of the
means for effecting lateral vibration of the
needle; Fig. 6 is a vertical section taken on
the irregular lime 6—6, Figs. 1 and 7, to
show the conmection between the main or
driving and suxiliary shafts, and parts ad-
jacent thereto, looking toward the right,
Fig. 1, and on an enlarged scale; Fig. Tis a
horizontal sectional detail of snch parts on

the line: 7—7, Fig. 8, looking down: Fig. 8
is a top
tached: Fig. 9°is a vertical sectional 'detail
on the line 9—9, Fig. 2, looking toward the

plan view of the throat-plate,
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right, of the needle-guide -and adjacent

parts; Fig. 10 is a sectional detail, enlarged,

on the line 10—10, Fig. 1, looking toward
the right, to be referred to; Fig. 11 is a sec-
s tional detail of some of the parts shown in

Fig. 10, but taken on the line 1111, Fig.

1, and looking toward the left; Fig. 12 1s

a perspeetive detail of the actuating rocker-

shaft for the bender, omitting the bearings
10 therefor; Fig. 13 is a right-hand end cleva-

tion of said rocker-shaft and a portion of
the operating pitman connected therewith;

Fif;. 14 is an enlarged detail view, princi-

pally in elevation of the feed mechanizm
15 shown in Figs. 2 and 3, in the position as-

sumed at the end of the feed of the work.
Herein the longitudinally reciprocated
eye-pointed needle enters transversely the
bend formed intermittingly in the work,
20 and as the feed of the work is parallel to
the needle path, the needle is moved later-
ally in one direction for one thrust and in
the opposite direction for the next thrust,
in general as in United States Patent No.
25 404,863 granted June 11, 1889 to John
Reece.

The base 1, of suitable shape and size
to sustain the operating parts of the ma-
chine, has an elongated opening 2, Fig. 3,
in the bed-plate 3, for the reception of a
cover-plate 4, Figs. 1-and 2, and a throat-
glate, to be referred to, and the main or

riving shaft 5 extended longitudinally be-
neath the bed-plate is supported in bearings
6, 7, said shaft having a clutch device of
any suitable character, including a band-
pulley 8 which runs loose on the shaft ex-
cept when the clutch is set in.operation by
elevation of an arm 9, Fig. 1, attached to a
rock-shaft 10 mounted in the base., The
clutch device is substantially the same as
that forming the subject matter of United
States Patent to Reece No. 367,063 dated
July 26, 1887. A bent lever 11 fast on said
rock-shaft has an attached returning spring
12, Fig. 6, the rear end of the lever carrying
two upturned and adjustable screw-studs
13, 14, the former acting as a stop to limit
spring-induced rotation of the rock-shaft.
A hub 15 loose on the rock-shaft has a rear-
wardly extended starting arm 16 engaging
the stud 14, so that when said arm is pulled
down, as by a link 17, the rock-shaft 10 will
be turned to elevate the controlling arm 9
and set the clutch in operation to start the
machine. Said hub 15 has a frontwardly
extended arm 18 which sustains the lower
end of a longitudinally rigid link 19 passed
up through a hole 20 in the bed-plate and
at its upper end entering a socket 1n a lever
921 fulerumed at 22, Fig. 1, in the overhang-
ing arm 23 secured to or forming part of
the base 1. Strong springs 24 fixedly held

- at their lower ends are attached at their
85 upper ends to the lever 21 adjacent the link
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19, and serve to clevate the outer end of said
lever, which latter constitutes a presser-foot
controller.

The presser-foot 25 is attached to a
presser-bar 26, Fig. 2, vertically movable in
bearings 27, 28 shown as forming u part of
the outer end of the overhanging arin 23, a
depressing spring 29 being coiled about the
presser-bar between the bearing 28 and =«
collar 30 clamped on said bar and having a
pivotally connected, uplurned link 31,
slotted ‘at its upper end at 32, ¥Fig. 1, to
loosely receive a lateral stud 33 on the outer
end of the presser-foot controller 21.  When
the starting arm 16 is depressed and the arm
18 is lifted the Hnk 19 rocks the controller
21 against the springs 24, and as the stud
33 is thereby lowered the spring 29 is free
to expand and depress the presser-bar, so
that the presser-foot 25 will engage the
work. When the rock-shaft 10 is turned to
effect stoppage of the machine the springs
24, which are more powerful than spring
29, act through the intervening parts to ele-
vate the presser-bar and release the work.
It will be understood that the overhanging
arm supporis the presser-foot at such a_peoint
as will enable the work to be properly en-
gaged when the machine is in operation.
The depression of the presser-foot is limited
by an adjustable nut 34 on the threaded

upper end of the presser-bar, a leather or:

other suitable washer 35 surrounding said
bar below the nut and engagmg the {op of
the bearing 28 when the presser-bar descends
under the action of the spring 29. While
the latter enables the presser-foot to accom-
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modate itself to slight variations in the .

thickness of a piece of work, and to the
movements of the feed-block or bar the ad-
justment for a material change in the thick-
ness of the work to be acted upon is pro-
vided by the nut 34.

Herein I have shown the bender-carrier
as a bar 36 vertically reciprocated in the
bearings 27, 28 and having aitached to its
lower end the bender 37, which latter has a
blade-like tip of usual character, tise width
of the bender being in an upright plane at
right angles to the needle path and line of
feed of the work, the presser-foot 25 being
cut away to clear the bender and prevent
interference therewith. Collars 38, 39 are
clamped upon the bender-carrier between
the bearings 27, 28 and a sleeve 40 is loosely
mounted on said carrier between the collars,
said sleeve being held against the upper
collar by a strong spring 41 which seats
on the lower collar 39, the sleeve having a
lateral stud 42 extended therefrom to the
right, Fig. 1. The extreme descent of the
bender is positively limited by an adjust-
able nut 43 on the upper end of the be nder-
carrier, and a suitable wa lier 44, the Jatter
engaging the top of th pearing 28 when the
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hender is in its lowest position, as will be
apparent. ]
'Phe throat-plate 45, shown separately in
Fig. 8, fits into the cover-plate 4 and is
slotted at 46 for the feed-bar 47, Figs. 1
and 14, & deep groove 48 in the throst-plate
crossing the sﬁ'ot at right angles thereto, the
work being bent or pressed intermittingly
into the ‘g-ove by the bender 37 in a well-
known_ manber, and a le-passage 49 is

formed in bne wall of said groove opposite

the opening 50 ix the opposite wall. 8aid
throat-plate is eut away at its under side ad-
jacent and communieating with the opening
30, as at 51, to accommodate the needle-
guide, 30 be referred to hereinafter,

Bender actuating mechanism—I¥ will now
describe the novefq and peculiar mechanism
for actuating the bender, the prime mover
for said mechanism being the main shaft 5,
which has a gear 52 fast thereon meshing
with a like gear 63 fast on an suxiliary
shaft 54 extended beneath the bed-plate to
a point below and near the needle path, see
Figs. 1 and 3, said shaft being supported in
bearings 55, 56 forming a part of the base
casting, and also in the bearing portion 6
before referred to. A short crank-arm 57 on
the right hand end of the shaft 54 has piv-
otally connected therewith at 57 the lower
end of a strong and rigid pitman 58 ex-
tended upward through the bed-plate hole
20 and pivoted at its upper end on a stud
59 on a rocker arm 60 fast on a short rocker-
shaft 61, Figs. 1, 12, and 13, horizontally
journaled in a bearing 62 on the overhang-
ing arm 23, Fig. 1. %n practice the radius
of the path of movement of the stud 59 is
greater than the radius of the path of move-
ment of the stud 57%, so that the rotary
movement of the shaft 54 is always convert-
ed by the pitman 58 inte escillatory move-
ment of the rocker shaft 61, and thereby any
tendency of the pitman to berd or twist and
thereby revolve the shaft 61, when the ma-
chine is running at high speed, is effectually
obviated. Such tendeney is also diminished
by making the pitman as strong and rigid
as is compatible with weight, for in a high-
speed machine the weight of rapidly recip-
rocating parts must be kept as low as possi-
ble. The pitman conteetion between the
auxiliary and rocker shafts gives s very
smooth and easy motion, however, and one
well adapted to secnre the best results in op-
eration. A ‘sevond, } rocker chaft 63

.15 motinted at s thmerend in a bearing 64

on the overhanging afm and at its outer
end in the bearing 28 forming a part of the
arm, the shafts 61 and 63 being laterally off-
set and in parallelism and separated from
each other axially, as shown in Fig. 1. For
convenience ¥ shall designste the shaft 61
as the transmitter shaft ard the shaft 63 as

the down stroke and the

end having a rocker arm G5 to which is
pivotally connected a short link 66, the lower
end of the link being pivotally eonnected
with the sleeve 40 on the bender-carrier 36
by the stud 42, so that a direct connection
is provided between the said carrier and the
roeker shaft 63. Between the nearer ends of
the two racker shafts I have interposed a
differential cohnection so construeted that
the regular oscillation of the transmitter
shaft 61 imparts a differential oscillation
to the shaft 63, whereby the latter causes the
bender to descend with a gradually decreas-
ing speed and to rise with a gradwally in-
creasing speed. To this end the differentinl
connection comprises & short depending arm
67 fast on shaft 61 and pivotally connected
by & short link 68, Figs. 10 and 11, with a
depending and longer arm 69 fast on the
shaft 63, the Hnk piveting on studs 67, 69~
projecting from the arms. o
Referring to Fig. 10, when the pitman 58
moves downward the rocker shaft 61 is
turned in the direction of arrow 70 and as
the arm 67 is swang to the left and wpward
the arm 69 is swung in the same direction
by the link 68, s6 that the rocker shaft 63 is
turfied in the direction of the arrow 70,
tending to straighten the toggle 65, 66 and
deptress the sleeve 40 against the spring 41,
to thereby eanse the bender 37 to move to-
ward the work. While the arms €7, 69 are
thus operating the pivot 69 is moving to-
ward the center of the shaft 61, diminishing
the length of the effective lever arm, and
consequiently the power exerted upon the
shaft 63 aets with increased force, and the
speed with which satd shatt 63 turns grad-
ually decreases. Henee the sleeve 40 is de-
pressed with a gradually decreasing speed
but with gradually increasing force, until
the fnll angular movement of the rocker
arm 67 is completed, and as the rise of the
pitman reverses the retative movement of
the transmitter shaft 61 the rocker arm 67
swings back to the position shown in Fig.
10, but in so doing the arm 69 is moved with
a gradually increasing speed and the inter-
vening connections elevate the slecve 40 with
gradnally increased speed and diminishing
force. The spring 41 normally holds the
slecve against the collar 38 on the bender-
carrier, snd when the sleeve is depressed as
described the spring tratsmits the move-
ment to the Tower collar 39 and to the car-
rier 36, moving the bender 37 into engage-
ment with the work (indicated by dotted
lines W, Fig. 1) and bending it into the
groove 48 in the throat-plate, and when fur-
ther descent of the bender is stopped by the
nut 43 the spring 41 vields while the angular
movement of the shaft 63 is cor pleted in
the direction of the arrow 70, ‘Fig.q‘)()h Thus
the bender is at regt durin the Iatter part of .
vst part of the up.
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siroke of the sleeve 40, when the circular
nmovement of the differential connection and
the shafts 61, 68 is completed, reversed, and
started in the opposite irection, the maxi-

¢ mum force heing exerted upon. the bender
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while it is at rest and maintaining the work
hent for penetration by the needle. By this
application of maximum force the work is
firmly held in proper ‘pdsition for the action
of the stiteh-forming mechanism thereupon,
and it will be nianifist thit were it not for
the spring 41 and nut 43 the bender 37
would not at any time be wholly at rest
when in engagement with the work, the
spring also performing the usual function
of accommodating slight variations in thick-
ness of the work.

The interposition of a spring between a
fixed collar on a reciprocating bender-car-
rier and a slidable depressing member there-
on is not of itself new, but this structure in
combination with the differential connection
hetween the transmitter and bender shafts
61, 63 and the variabl® action exerted by the
same upon the bender, is new, so far as I
Al aware. ‘

As all of the movements of the differen-
tial connection are in circular and relatively
short aves the motion is smooth and quiet,
even at high speed, and the regular oscilla-
tion of the transmitter shaft 61 is trans-
formed into a definitely variable oscillation
of the bender shaft 63. .

The bender 87 is stationary during more
than half of the complete cycle of opera-
tions, equivalent to one complete revolution
of the anxiliary shaft 54, so that the speed-
ing up of the bender-carrier in the remain-
ing period ¢ ects the proper reciprocation of
sald carrier.

Tt will be manifest that by the adjustable
stop-nut 43 the descent of the bender can be
stopped positively at any desired point, and
the spring 41 will yield more or less, when
the sleeve 40 is depressed, according to the
predetermined powmnt of stoppage of the
bender.

The hub of the rocker arm 69 has a sec-
ond, frontwardly extended and downwardly
inclined rocker arm 71 to which is pivotally
connected the upper end of a link 72 jointed
at its lower end to a crank arm 73 on one
end of a short rock shaft 74 mounted in the
lower portions of the bearings 6 and 56,
see dotted lines Fig. 1, said rock-shaft being
operatively connected with, the feed-bar
47, as will be explained later. Said link 72
passes through the hole 20 in the bed-plate
of the machine and for the greater part of
its length is within the upright part of the
hollow overhanging arm 28, as shown.

The part 75 of the shuttle-case 76 has a
vertical hole drilled therein to form a bear-
ing for the cylindrical shank 77 of the bevel-
faced needle-guide 78, Figs. 2 and 9, raised

1,009,408

and lowered at suitable intervals in the re-
cess 31 of the throat-plate just behind the
néedle opening 30, see Iig. 2, said guide
Deing raised on the forward thrust of the
needle to penetrate the bend in the work, to
prevent any downward deflection of the
needle as its point is about to enter the
work. A retracting spring 79 for said giide
snrrounds. its shank between the bottom of
the shuttle-case extension 75 and the foot of
a bracket 80 clamped upon the shank, said
bracket having an out-turned head 81 which
carries an adjustable screw-stud 82 resting
upon a rocking follower 83 fulecrumed at 84
and cobperating with the cam periphery 85
of a erank-disk 86, In practice said disk is
rigifily connected by a crank-pin 87 with a
similar disk 88 fast on the outer end of the
shaft 54, said disks and the crank-pin being
niade as a solid forging ot in any other man-
ner whereby the requisite’strength and rigid-
ity are secured.

No claim is herein made to the particular
construction of the needle-gnide, its mount-
ing, or the manner in which it is actuated,
as it is substantially the same as shown and
described in United States Pateht No.
987,066 granted to me and another the 28th
day of March, 1911, :

The hub 89 of. a link 90 embraces: the
crank-pin 87 and fits snugly between the
inner faces of the disks, the other end of
said link having a transverse and elongated
sleeve-like hub 91 which is pivoted on a stud
99 horizontally extended from a block 93.
Said block is pivotally mounted on a stud
94 carried by an arm 95 depending from
and fixedly secured to the horizontal and
longitudinally-reciprocated needle-bar 96 to
which is secured the eye-pointed needle 97,
the studs 92 and 94 being at right angles to
each other. The needle-bar is slidably
mounted in a yoke 98 having bearings 99,
100 which loosely embrace and rock upon a
horizontal guide-rod 101 fixed in the base 1
of the machine at right angles to the shaft
54, and by a switch-cam 102 on the auxiliary
shaft 54, see dotted lines Fig. 1, rocker 103
and link 104 said yoke and needle-bar are
vibrated laterally, substantially as in Patent
No. 404,863 previously referred to. The
link 104 is pivotally connected to an arm
105 depending from the bottom of the yoke
98, as shown in FiF. i
movement of said yoke

on the guide-rod 101

is C%)revented by a collar 106 pinned to said
ro

and fitting into a slot 107 in the bearing
99. The stud 92 is reduced and threaded at
its outer end to receive a retaining nut 108,
which prevents any lateral motion of the
link-hnb' 91, said nut having an annular
head 109 which slides in a guide-groove 110,
Fig: 5, in the under side of a fixed bar 11
is)ecured to or forming a part of the machine

ase.
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By means of the double pivot connection
between the link 90 and the' yoke 98 the
slight. lateral rocking or vibration of the
latter to shift the needle laterally on alter-
nate thrusts is permitted -without any bind-
ing of the parts, the guide-bar 111 cobp-
erating with the head 109, to maintain the
stud 92 in a horizontal posjtion as it is
moved back and forth to reciprocate the
aeedle-bar longitudinally. That is, when
the yoke is vibrated laterally the arm 95
swiggs about the stud 94 as a fulreum, and
as sald arm is fixedly mounted on the needle-
bar 96 the latter will turn dightly, but as
the length of the lateral arc through which
the needle-bar is vibrated is in actual prac-
tice about #, of an inch the turning move-
ment of the needle-bar is almost inappreci-
able. The fices of the crank-disks $6 and
88 codperating with the adjacent ends of the
large hub $9 of the link, in conjunction with
the guide-bar 111, cffectually prevent any

. tendency of the Hnk 90 to twist er turm,
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and a smooth, even motion is attained.

As best shown in Fig. 2 the erank-disk
S6 has at its onter face a wrist-pin 112
connected by a link 113 with a sleeve-like
cross-head 114 longitudinally slidable on the
guide-rod 101 hetween thie bearvings of the
yoke 98, rotation of the disk reciprocating
said  eross-head - in parallelism  with the
necelle path. X stud 115 depends from the
cross-licad nnd dxtends freely through a slet
o in the hottomwm of the yoke, the vear end-of
a link 116 being pivoted on the stud, while
the front end of the link embraces a pivot-
st 17, Figs. 2 and 4, eccentrically mount-
ed on and depending from a hovizontally
swinging fork 118 fulerumed on a fixed stud
119 the bottom of the shuttle-cise 76 at
vne side of its center. "The oscillating shut-
tle 120, Fig. 3, of the well known “ Singer ”
type, vests in the shuttle-case and its central
spindle 121 extends déwnward through the
bottom of the ease apd to the lower end
of the spindle is fixed a radial arm 122, Fig.
4. carrying u roller or other;stud 123 which
eaters the slotted fork 118, Said shuttle,

forlk, and the conneetiens between the said

parts are of 'well known construetion.
While the wrist or erank-pins 87, 112 are

not exaetly opposite each other, owing to the

aiflerent horizontal pathis in which the other
ends cof the respeetive links 118 and 90
maove, the said erank-ping are so nearly in
opposition that, with the opposite maove-
ments of (he connected parts, vibration is
reduced 1o w0 mitnimum, the momentun of
parts moving in onesdirection heing sub-
stuntindly counterbalanced by the momen-
fin of other purts moving in the opposite

direction,

Cdehe oseitlating shattle shown in Fig, 3 has
aenrved shell-like support 124 adjacent the

hook 125 to sufiport the point of the needle

after iﬁi‘iiﬁip_ﬂfﬁfgsédfthrdu%h the bend in the
work and while the shuttle hook enters the
loop of thread, the support preventing any

- accidental displacement of the needle which
might interfere with the proper function of

the hook. The work is fed in the direction
of the longitudinal reciprocation of the
needle, each descent of the bender 37 form-
ing a bend in the work, while the lateral
vibration of the needle causes the latter to
pass through the bend first at ane and then
at the other side of a fixed line, in a well
known manner. .

The auxiliary shaft 54 is in practice the,

common getuator or prime mover for the

bender, the needle and the shuttle, said shaft
being positively connected with each of said
parts m swch manner that they will always
be properly timed in their movenrents rela-
tive to each other, cams and gearing having
been completely eliminated, in all of the
connections, so that the movements. of the
parts are smooth and free from improper
vibration. .

I have not herein shown the needle-thread
nor the usnal tensien and take-up devices for
controlling it as such devices may be of any
usnal or suitable character and form no part
of my invention.

The feed-motion for the work.—The feed: -

motion is most clenrly shown in Fig. 14, the
feed-bar 47 fm'ming part of a block 126
fixedly attached to one end of a link 127

having at its front end-a lateral pin’128 on

which is piveted a toggte member 129, joint-
ed at 130, to a second member 131 made as
an armm Tast on the rock shaft 74 hercinbe-
fore referred to. 'As the toggle is alter-
nately straightened and bent by the oscilla.,
tion of the shaft T4 the feed-bar will be
raised and lowered, respectively, mto and
out of feeding engagement with the under
side of the work, the turning of the rock
shaft 63 in the direction of 'the arrow 70,
Fig. 10, first effecting a_very slight lifting
and then a material lowering of the feed-
bar from the pesition shewn in Figs. 2 and
14, wherein it is iHustrated at the termina-

tion of the feed and just gs the rock-shaft.

T4 is about to be rocked from left to right,
Figs. 2 and 14. In order thut the feed-bar
thay properly perform its funetions it must
remain free from any substantial vertieel
moevement long cnongh to be moved from
the heginning ‘to the emd of the feed stroke,
ns otherwise the engagement with the work
wonld be of too short duration to effect
{éed thereof positively and. definitely. The

tegale members 129, 131 are so set as to-be .

moved from one side of dead center to dead

cenler, sand then past it, and referring to

Tig. 14 it will be-scon-that the middle joint
130 of said -toggle s Vizhtly at the left of
a line joining the centers of the parts 128
and 74, the feed-stroke having been com,
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pleted. Now when the shaft 63 is rocked,
as has been described, to depress the link
72 the rock-shaft is turned to Erst straighten
the toggle and then to bend it, but to a
greater extent to the right of its straight po-
sition, such latter bending lowering the feed-
bar as the bender descends, and while ac-
tnally the pivot 128 moves in an arc during
the initial straightening and first part of the
bending of the toggle such arc is so flat as
to be practically a straight line, and the said
pivot noves reversely through this flat are
when the toggle returns to the position
shown. Consequently during the first part
of the downward movement of the link 72,
and during the latter part of its upward
movement, the feed-bar 1s practically at rest
so far as concerns vertical movement, and
during these rest periods, as they may be
termed, the fore and aft movement of the
feed-bar is effected. The rear end of the
link 127 is pivotally connected at 132 with
the upper end of a lever 133 fulcrumed at
its lower end on a fixed stud 134 carried by
the hase, said lever being arranged toswin

in a vertical plane parallel to the line o

feed of the work. An clongated slot 135 in
the lever receives an adjustable stud 136 on’
which i~ pivoted the vear end of an arm 137
having at its front end an open head 138,
IFig. 14, which surrounds am} constitutes a
follower for a feed cam 139 fast on the aux-
iliary shaft 54. The said cam acts through
its follower, the lever 133, and link 127 to
effect the fore and aft motion of the feed-
bar, as will be manifest, there being no cam-
induced movement of said feed-bar until
the cam has made about one-quarter of a

revolntion from the position shown, during .

which period the feed-bar has been retracted
from engagement with the work by the ac-
tion of the toggle 129, 131. The continued
revelution of l‘Txe cam 139 brings its high
part into cobperation with the right-hand

omdd of the head 138 thereby swinging. the

lever 133 to the right, Ifig. 14, uncf return-
ing the feed-bar to a position ready to be
again elevated Mto engagement with the
work pricr to the beginning of the feed-
stroke. After the toggle 129,131 is operated
to raise the feed-bar into engagement with
the work the cam operates upon the fol-
lower to effect the feed-stroke of the feed-
bar and the work is fed to the left, viewing
Figs. 2 and 14, this feed-stroke being ac-
complished during the latter part of the
upward movement of the link 72 and con-
sequently when the feed-bar has practically
no vertical niovement, as has been explained.
The evele is now completed and, generall

speaking, is of the four-motion type well
known in the art. The length of the feed-
«troke is regulated by adjustment of the stond
136 toward or from the fulermn 134 of the

5 rocking lever 133, and to effect such adjust-
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ment conveniently the stud 136 and the

clamping nut 136 thereon are extended -

through a slot 140 in the side of the base, see
Fig. 3. As every movement of the feed-bar
is effected positively and-it is always under
the controP of either the feed-cam 139 or
the mechanism, including the toggle: 129,
131 for raising and lowering it, there is no
lost-motion and the feed-motion will operate
with accuracy and precision irrespective of
the speed at which the machine as a whole
is operated. .
No further description of the operation
of the machine is necessary in view of the
foregoing explanation of the different in-
strumentalities, their functions, and th
manner in which they operate, :
Various changes or modifitations in de-
tails of construction and arrangement may
be made by those skilled in the art without
departing from the spirit and scope of my
invention as set forth in the annexed claims.

70
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80
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Having fully described my invention, ‘

what I claim as new and desire to secure
by Letters Patent is:

1. In a machine of the class described, a
horizontally-reciprocating needle-bar, hav-
ing an attached eye-pointed needle, and a
shuttle to ecoiiperate with the needle, com-
bined with a rotating shaft having two
crank-pins at opposite sides of its center,
a link operatively connecting one of the
crank-pins and the needle-bar, a reciprocat-
ing cruss-head, a link connecting it with the
other crank-pin, the needle-bar and cross-
head being moved in opposite directions,
and operating connections Eetween the cross-
head and shuttle to oscillate the latter.

2. In a machine of the class described, a
horizontally-reciprocating needle-bar hav-
ing an attached eye-puinted needle, and a
shuttle to coSperate with the needle, com-
bined with a rotating shaft, two concentric
disks rigidly connected by a crank-pin, one
disk Leing rigidly and centrally mounted
on the end of the shaft, and a second crank-
pin on the other disk, said crank-pins being
at opposite sides of the center of the shaft,
and separate operating connections between
the needle-bar and the shuttle, to reciprocate
the former and oscillate the latter, the oper-
ating connections being moved in opposite
dirvections to equalize strains and overcome

vibration due to momentum of the moving

parts.

3. Tn a machine of the class described,
a horizontally reciprocating needle-bar hav-
ing an attached eye-pointed needle, a lat-
erally rocking yoke in which the needle-bar
reciprocates, and a shuttle to cotperate with
the needle, combined with a rotating shaft
having substantially opposite crank-pins, a
depending arm on’ the needle-bar, & block
pivoted on said arm and having a lateral

stud, a link pivotally connecting said stud
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and one of the cranrk-pins, a cross-head mov-
able in parallelism with the needle-bar, con-
necfions between the cross-head and shuttle

to oscillate the latter, a link connecting
g said cross-head and the second crank-pin, to

reciprocate the former, the ,croSs~head and
needle-bar being moved oppositely, and
means actuatecd %y the crank-shaft to rock
the yolke and effect lateral vibration of the
necdle-bar.

4. In a sewing machine, means to form
bends in the work, stitch-forming mecha-
nism, including a horizontallv-reciprocatin
neeile-bar having ﬂ{l attached .eye-pointec
15 -needle to penetrate :the bends forme

wark .on .ench forward stroke, a laterally-

vibrated suppart for the needle-bar, and »

-shuttle fo .coipernte with the needle, .com-

10

20
.ed stnd fulcrumed on said arm parallel to

the needle:bar, a .rotating shaft having
crank-disks rigidly .conne¢ted by a crank-.
pin, a link :having at one end a hyb em-:

‘bracing :the crapk-pin and fitting snuglv
between said disks,the other end. of said link
having .a transverse, elongated hub to em-
brace:the said lateral stud, said.link effect-

25

' ing reciprocation of the necdle-bar, guid-.
ing means for the outer end of  the stud,”

30.
.and. connections, betaveen one of said crank-
‘disks and:the shuttle to. oscillate the latter,

-the . connection : between  said .link and the.

needle-bar . permitting lateral vibrational
movement. thereof.
5.:In a sewing-machine, means to form
“'bends in:the work, stitch-forming mecha-
nism, including a; horizontally-reciprocating
-needle-bar;having .an attached . eye-pointed
40 needle to penctrate the bends, formed in, the
work, o Jaterally-vibrated yoke in which the
needle-bar , reciprecates, and an oscillating
shuitle combined with a fixed guide-vod par-
allel: to: the. needle path, and on which' said

36

45
guide-rod, . connections: between  the  cross-
Lhead and shuttle. to, oscillate: the latter, a
rotating shaft having two crank-pins at.op-
- posite sides of its center, a link ‘connecting
50 one of snid crank-pins and:the cross-head
. to reciprocate the: latter, and, independent
connections between the other erank-pin and
i the. needle-bar; to, reciprocate. the same. in
+‘the yoke while permitting Interal vibration
58 ‘thereof, ‘ _
~6.: In n sewipng machine, means. to. form

bends: in .the. work, .including, a vertically-

movable hender-carvier and ,an attached
bender, and . a rock shaft operatively con:
nected withithe benderteasrier, stitch-form-
‘ing mechanism, including .o horizontally-
reciprocating needle-bar having an attached
eye-poitited. - needle to. penetrate. the bends
formed.in the wm'k,-m&(] an.oseillating shnt-
65 ile, combined with n rotating shaft ving

60

in the:

ttle ito coipet . the transmitter shaft, and p
‘bined with p rigidly attached azm depend-
ing drom ithe needle-bar, a laterally ektend-. , ;
able specd, to' depress t

yoke rocks; a cross-head reciprocated on said |
ANg:

shafts arr lgl%"gﬂ 1n parallelism, a connection

| Jucent énds, of, , mit
shadts, and.a;link connecting sajd arins, the
(ditferential. connechion, Yy

shaft, to, act with, maximiini, f

Tendér. yhen the ia% ¢r;25; orining a bend
i the ywork, 7T T TR e

i

Y 4

& crank-arm at one end and double crank-
pins at its opposite end, a pitman connectin
said crank-arm and the rock-shaft, to roc
it and effect reciprocation of 'the bender-
carrier, and separate conpections béetweeén .70
the crank-pins and the needle-bar and shut-
le, respectively, to reciprocate thé former
and oscillate the latter. | ’
7. In a sewing-machine, a throat - plate
having a bending groove, a bendér cosperat-
ing therewith ihtermittingly fo form bends
in the work, a vertiéally movable bender-

®

| carrier to which said bender 'is rigidly at-
| tached, horizontal bender and transmitter

shafts arranged in parallelisi; o connéction go
betwesn the bender shatt and bander carrior
to reciprocate the latter, menps to oscillato
: ui erential.con-

nection between it and'’the bender shaft to
uscillate the latter from q].he former at vari-
ess ‘the .bender with 'a

graduslly decreasing speed and to elevate it

with a gradually incréasing speed.

8. In"a sewing machine, a throat - plate .
having a bending groove, a bender codper- 90
ating therewith Intermittingly to form bends
in the work, a vertically movable bender-

carrier to which said bender is rigidly at-

8.

tached,-. h01'i2()nt:;[ ‘bender and transmitter

shafts arranged in parallelism, a connection 95

‘between  the bender shaft and bender-car-
.rier to reciprocate the latter,arotating shafi

having a crank-arm, a crank-arm of greater

-radis, on, the, transmitter shaft, and a pit-
.man connecting said arms, to oscillate the -

+

said, transmitfer shaft, combined with a dif-

ferential connection between the transmitter

and bender'shafts, Lo, turn the latter with de-
creasing nge,d and -incrensing force on the
K

down stréke of}_thefberfx_"dér‘iind,'t‘d. turn said 10:

-bender shaft in the;%i?posité direction with

increasing speed” and' decreasing force on.

. the up stroke of said bender.

.9..In a sewing. machine, a_throat - plate
having a bending groov¢, a bender codperat-
. therewith intermittingly to form bends
in. the work, a vertically, movable bender-
carrier. to which said bepder is rigidly at-
tached,; horizontal: bender and, transmitter

110

, 118

S AITY ] G
between the bender shaft and bender-carrier
to reciprocpte, the Intter, megns {8 oscillate

the transmitter shaft, and a differential con-
nection between. it ;J)ct the bendet shaft t
| oscillate, the. latter  at, variable speed, said 130

the bendet shaft to

connectipn comprising, rocker arms of ‘un-
equal length nﬁ»ﬁh‘?d Jrespectively to the ad-
the, bender, and. transmitter

A

sing. the bender 12%

ximjini, force on’the

.10, In"u _sewing machine, a ,tilr_ont-plu‘fe‘ <
having- & ;_‘be,ndx'ng"__ gi-que." a codperating A3
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bender to form bends intermittingly in the
work, a bender-carrier to which the bender
is fixedly attached, separated collars fixed
on the carrier, a sleeve slidable thereon be-
tween the collars, a spring between thesleeve
and the lower collar, a shaft having an at-
tached rocker arm, a link connecting said
arm and the sleeve, and means to oscillate
the bender shaft with decreasing speed and
increasing force as the sleeve 1s depressed
and with increasing speed and decreasing
force as the sleeve is elevated, to therebyap-
ply through the spring the maximum force
at minimum speed to the bender when it is
forming a bend in the work, the spring yield-
ing during the period when said bender is
at rest in engagement with the work.

11. In a sewing machine, a bed-plate pro-
vided with a throat-plate having a bending
groove, an overhanging arm on the bed-
plate, horizontal transmitter and bender
chafts mounted in ‘parallelism on the over-
hanging arm, a hender-carrier having an at-

“tached hender and vertically movable in said

arm, the Lender codperating intermittingly
with the throat-plate to form bends in the
work, fueans to impart a regula¥ oscillating
motion to the transmitter shaft, a differen-
Gial connection between it and the bender
chaft to oscillate the latter at a speed de-
creasing on the down stroke and increasing
on the np stroke of the bender-carrier, amd
cperating conneclions between the bender
shaft and bender-cavrier, to reciprocate the
latter and the attached bender.

12. Tn a sewing tnachine, a bed-plate pro-
vided with a throat-plate having a bending
groove, an overhanging arm on the bed-
plate, horizontal transmitter and  bender
chafts mounted in parallelism on the over-
hanging arm, a bender-carrier having an at-
tached bender and vertically movable in said
arm, the bender coGperating intermittingly
with the throat-plate to form hends in the
work. n continnously rotating shaft, a pit-
man opetatively connecting it with the
{ransmitter shaft to impart to the latter a
regular oscillating motion, a differential
conmection hetween the bender and trans-
mitter shafts, comprising rocker arms and
a conneceling fink, to dwcillate the bender
haft at a virving speed and with inversely
varving foree, and an operating connection
hetweent the bender shaft and bender-car-
rier to reciprocate the latter with variable
speed and force. ‘

13. Tn a sewing inachine, means to form

hends intermittingly in the work, inclniling
a vertically movable hender-carrier having

an attached bepder, two pa allel adid hori-
zonta) rock shafts, each having a, depending

arm, said arms being on the adjaccnt ends
of the shafts and of unequal length, link
pivotally connecting the arms, an operating
connection ' between ong shaft and tho

8 1,009,408

bender-carrier, (o reciprocate the latter, and ’

means connected with the other shaft to
oscillate it with a regular movement, the
connection between said shafts imparting a
variable oscillating’ movement to the shaft
connected with the bender-carrier.

14. In a sewing machine, means to form
Dends intermittingly in the work, including
a vertically movable bender, an oscillating
shaft, and an operating connection between
it and the bender to reciprocate the latter,
combined with a rotating shaft having a
feed-cam thercon, means independent of the
connection between the oscillating shaft and

‘the bender and intermediate the rotating
and oscillating shafts to oscillate the latter

from the former, a feed-bar, connections be-
tween it and the feed-cam to impart posi-
tive fore aunl aft movement to the feed-bar,
and scparate, positively acting connections
between the oscillating shaft and the feed-
par and independent of the connection be-
tween said oscillating shaft and the bender,
{o raise and lower the feed-bar as the bender
is raised and lowered.

15. In a sewing machine, stitch-forming
mechanism, including a horizontally-recip-
rocating and laterally vibrated eye-pointed
needle, intermittingly operating means, in-
cluding a vertically - reciprocating bender,
and a connected, oscillating bender shaft, to
form bends in the work transverse to the
needle path and to” be penetrated by the
needle on cach forward thrust, combined
with a rotating shaft having a feed-cam
thereon, independent connections between
said shaft, the bender shaft, and the needle,
1o oxcillate the bender shaft and reciprocate
the ncedle. a feed-bar movable parallel to

“the needle. path, connections between  the

feed-cam and said feed-bar to impart a fore
and aft stroke to the latter, a toggle con-
nected with the feed-bar to raise and lower
it. and means operatively connected with the
bender shaft to actuate the toggle. L
16. In a sewing machine, stitch-forming
mechanism, ineluding a- horizontally-recip-
rocating and laterally vibrated eye-pointed
needle, intermittingly operating means, in-
cluding a vertically - reciprocating bender,
and a connected, oscillating bender shaft, to
form bends in the work transverse to the
needle path and to be penctrated. by the
needle on each . forward thrust, combined
with a rotating shaft having a feed-cam
thercon, independent connections . between
<aid shaft, the bender shaft, and the needle,
1o oscillate the bender shaft and reciprocate

the needle, a feed-bar movuble parallel to

the needle-path, a link fixedly connected at
one end with the feed-bar, n lever pivotally
conneeted with the other end of the linkand
baving a fixed fuleruin, a follower member
connecting said lever and the feed-cam to
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rack the lever and through said link impart | needle path, a link fixedly comnected at one 29
a fore and aft stroke to the feed-bar, and | end with the feed-bar, a Jever pivotally con-
mean;, operatively connected with and actu- | pected with the other end of the link and
ated by the bender shaft to raise and lower | having a fixed fulcrum, a follower member
the feed-bar. conneeting said lever and the feed-cam, to
17. In a sewing machine, stitch-forming - vock the lever and through said link impart 25
mechanism, including a horizontally-reerp. | & fore and aft stroke to the feed-bar, a tog-
rocating and laterally vibrated eye-pointeqd ?Ie connected with the feed-bar, to raise and
needle, intermittingly operating means, in- | lower it by stmightenin and breakine -
cluding a verticallywr-egiprwating bender, | movements, respectively, of the toggle, ang ,
and a connected, oscillating bender shaft, to toggle-actuating devices counected with and 30
form bends in the wark transverse to the’) operated by the oscillating bender shaft,
needle path, and to be penetrated L i;he[ In testimony whereof, T have; signed my
needle on each forward thrast, combined | name to this specification, in the Presepce of
with a rotating shaft having n feed-cam J two subscribing witnesses,
thereon, independent connections betweeni ’ CHRISTRAN H- T. HAGELSTEIN,
sald shaft, the bender shaft, and the needle, |  Witnesses
to oscillate the bender shaft and reciprocate Joux C, Ebwarps,
the needle, a feed-bar movable parallel to the Freperick S. GreEnLEar,




