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JOSEPH L. FOLLETT, OF NEW YORK, N. Y.

SEWING-MACHINE.

SPECIFICATION forming part of Letters Patent No, 512,105, dated January 2, 1894,
Application filed April 4, 1893, Serial No, 468,968, (No model.)

To all whom it may concerm.:

Be it known that I, JoserH L, FOLLETT, of
New York, in the county of New York and
State of New York, have invented certain
new and useful Improvements in Sewing-Ma-
chines, of which the following is a specifica-
tion. '

The machine in which my improvements
are embodied is what is known as an oscillat-
ing hook lock-stiteh sewing machine—thatis
to say, a sewing machine in which the nnder
device which co-operates with the needle to
form the lock stitch is a hook to which osecil-
latory movement is imparited by appropriate
means. The hook is one which moves very
much more than ahalf revolution in each di-
rection for each rise and fall of the needle
bar, or in other words for one full revolution
of the needle-bar driving shaft; consequently
the shaft on whieh the hook is secured oscil-
lates nearly a full revolution in each direc-
tion during every complete revolution of the
needle bardrivingshaft. Toso connectthese
two shafts as to obtain easy and noiseless op-
eration of the two under these conditions,
and to adapt for use in this connection the
other devices such as the take-up and the
feed mechanisms, which co-operate with the
needle and hook in the sewing operation, are
the main objects of my improvements. -

The invention can best be explained and
understood by reference to the accompany-
ing drawings in which I have represented a
lock-stitch sewing machine of the oscillating
hook type embodying my improvements in
their preferred form.

In the drawings—Figure 1 is a sectional
side elevation of a sewing machine—the line
of section of the base beingon line 1—1, Fig.
2, TFig. 2 is a bottom plan of the under side
of the machine. Fig. 3is a face view of the
head of the machine with the front plate re-
moved. Fig. 4 is a longitudinal vertical cen-
tral section of the complete machine with the
front plate of the head detached and placed
at a distance to the left of the head, in order
to avoid obscuring the parts; and also with
the bobbin ejected and occupying a position
below the machine. ¥ig. 5 is a sectional de-
tail on enlarged scale of the bobbin ejector.
Figs. 6, 7,8 and 9 are front viewsof the stitch
forming devices showing the take up and

hook in the different positions which they
assume during the operation of forming a
stitch. Fig. 10 is an enlarged sectional de-
tail of the thread retainer which operates in
connection with the take up arm or lever.
Fig.11 is a section on line 11—11 Fig. 1. Fig.
12 is an enlarged sectional detail of one of
the driving straps for the under shaftt, and
the parts to which it is secured. Fig. 13is
a top plan on enlarged scale of the feed
actuating and adjusting devices. Fig. 14
is a transverse vertical section on enlarged
scale through the cloth plate and centrally
of the feed bar and its adjuncts. Tigs.
15,16, 17, and 18 are enlarged perspective
views of the several portions of the feed
proper. Figs. 19 and 20 are views of the
wheel and the device for securing it to the
upper shaft. Fig. 21 is an enlarged perspec-
tive view of the hook looking at it from the
front. Fig. 22 is a like view looking at it
from the rear; in this figure the plate which

closes the rear of the hook is removed. Fig.

23 is a front elevation of the hook. Fig. 24
represents a front elevation, a rear elevation
and an axial section of the bobbin case and
bobbin on enlarged seale. Tig. 25 is an axial
section on still more enlarged scale, of the
bobhin case and cover, and bobbin detached
from each other. TFig. 26 is a side elevation
on enlarged scale of the hook, a portion of its
shaft and the needle with which the hook co-
operates.

A is the bed plate.

B is the bracket arm or goose-neck.

C is the upper or driving shaft provided
with a flyand pulley wheel C%; from this shaft
the needle bar and take up are-actuated.

D is the under or counter-shaft, from which
the feed and the hook derive their move-
ments.

The hook which is so construeted that in
itself it takes, spreads and sheds the loop of
needle thread, has a rotary movement of
nearly a full cirele in each direction, for each
up and down movement of the needle, and
as the needle moves upand down once during
each revolution of the driving shaft, it fol-
lows that the under orcounter-shaft on which
the hook is mounted must rotate nearly a full
revolution in each direction for every com-
plete revolution of the driving shaft. The
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means which I prefer to employ for this pur-

pose areas follows: The under ordriven shaft
D is connected at its rear to the rotating driv-
ing shaft by means of two straps or belts a, o’
attached at one end to shaft D and extending
from opposite sides of the same to connec-
tions which in this instance are in the shape
of studs or pins b’, D? extending from oppo-
site sides of a reciprocatory connecting rod b
connected atits upper end to a crank c or its
equivalent on the driving shaft C, and sup-
ported and passing at its lower end through
a rocking bearing d, in which-it can slide
back and forth. The rod extends crosswise
of the driven shaft, and the pins or laterally
projecting studs b’, 0* (which may be armed
with loose friction sleevesif desired)to which
the belts or straps a,a’ are secured, are located
on the rod respectively above and below the
shaft D. A balance weight ¢’ on the driv-
ing shaft steadies the revolution of the latter.
‘When the driving shaft is rotated oscillatory
movement will beimparted to the under shaft
by the pull on the straps due to the reciproca-
tionsof the rod b, the straps being for this pur-
posewoundin oppositedirectionson the under
shaft,and the arrangement being such that as
the one strap winds upon, the other nnwinds
from the under shaft. Thelength of that part
ofeachstrapwhichwindsuponthedrivenshaft
must of course at least equal the throw of the
crank c¢; and the extent of oscillatory move-
ment imparted to the counter or hook shafi
D depends upon the length of throw of the
eccentric, and the diameter of that portion of
the shaft D upon which the straps wind. I
prefer that each strap should consist (as
shown in Fig. 12) of an endless belt or band
(preferably oiled linen tape) which at one end
passes around the wrist pin or stud on the
rod b and at the other end passes around the
shaft D, to which latter it is held by a sleeve
e encireling the shaft so as to draw the band
closely around the latter and longitudinally
slotted at e’ for the passage of the two plies
of the band. Each sleeveis held to the shaft
by a set serew e?; and the interior opposite
ends of the two sleeves fit upon and are sup-
ported by a cylindrical hub or thimble &3
placed on the shaft between the two sleeves.
Byloosening the set screws ¢* the sleeves ean
be turned and adjusted on the shaft so as to
take up slack and secure any desired tension
on the beltsor straps. In this way for every
revolution of the driving shaft there is im-
parted to the hook shaft a rotary movement
of mearly a complete revolution in each di-
rection, and at all times absolutely positive,
smooth and uniform and without shock or jar,

The hook ‘which is fast upon the front end
of the shaft D of eourse partakes of the move-
ment of the shaft. The feed also takes its
movement from the same shaft. Manifestly
however, inasmuch as the shaft moves con-
siderably more than a half revolution in each
direction, an eccentrle or crank connection
for actuating the feed would be impractica-
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ble. To overcome this difficulty and to im-
part a regular and positive to and fro move-
ment to the feed bar, without cam or spring,
and irrespective of the degree or extent of
oscillation of the shaft from which the move-
ment is derived, I proceed as follows: Upon
the under shaft D, near its forward end and
just back of the hook is a screw thread f;
and encireling the shaft at this point and en-
gaging the thread is a correspondinglyinter-
nally screw threaded runner sleeve or nut f”,
which is held so that it shall not rotate with
the nnder shaft D. Consequently when the
shaft is in motion the sleeve will move back
and forth on the shaft as the latter oscillates.
And the movement will at all times be per-
fectly regular, uniform and positive, although
the extent of that movement will of course be
determined by the extent of oscillation of the
shaft as well as by the pitch of the serew. To
this sleeve the feed bar is to be connected by
intermediaries the construction of which may
be widely varied by theskilled mechanie. The
means which I now prefer and in practice use
are as follows: The vibratory lever which is
connected to and reciprocates the feed bar, is
shown at g (Figs. 2 and 13) pivoted at g’ to
the under side of the bed plate. ‘It is con-
nected to the sleeve f” by a connecting rod 7
pinned to thelever at 2’, and having its other
end in the shape of a yoke the two ends of
which are pinned at 2*to diametrically oppo-
site sides of thesleeve /. Inthisway, when

the sleeve moves back and forth, the lever g,

through the connecting rod %, will be vibrated.
To vary the stroke of the lever g and conse-
quently the length of movement of the recip-
rocatory feed bar, the connecting rod 7 in-
stead of being pinned directly to the feed le-
ver g is pinned to aslide A% mounted and ca-
pable of movement in a slot 2 formed in and
lengthwise of the feed lever. This slide on
its upper side or the side opposite to that on
which the connecting rod is pinned, carries a
roller stud A5 which is received and held be-
tween the parallel jaws ¢’ of an adjuster ¢
(Fig. 13) which is longitudinally slotted at 42
to fit upon and be held by a guide block j
fixed to the under side of the cloth plate.
The adjuster can move back and forthon the
stationary guide block, and in 8o moving will
carry with it the slide 7% thus moving the
point of attachment %’ of the connecting rod
nearer to or farther from the fulerum of the
feed lever. The nearer it is to the fulerum
the greater will be the throw of the feed le-
ver, and consequently the more extensive
will be the reciprocations of the feed bar con-
nected to it. In this way the feed can be
easily regulated. »
To provide for the ready adjustment of the
adjuster 4 the fixed bloek j has swiveled to it
a screw threaded rod or shaft % which passes
through and engages the adjuster and thence
extends back to a point on the under side of
the bed plate, where its rearend is supported
in bearings %', and is provided with a milled
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wheel %? which projects partly up through a
slot formed for this purpose in the bed plate.
By turning this wheel thefeed canbe readily
and conveniently adjusted toa nicety by the
operator while the machine is in full opera-
tion.

I proceed now to a description of the feed-
device-proper, which is shown in detail in
Figs. 14 to 18 inclusive. It consists of four
parts—the feed bar [, a second bar m which
I will term the tension bar, the feed block n,
and the supporting frame o. The frame o
which when in place is secured to the under
side of the cloth plate, is properly formed
and recessed to receive and accommodate the
moving parts of thefeed. In itisfirst placed
the sliding feed bar [, and over the latter is
placed the tension bar m with the feed block
7. The feed bar has on its under face ribs ’
forming a guide way in which fits and plays
the slide ¢*, to which is pinned the vibrating
feed lever ¢ as indicated in Figs. 14 and 2.
On its upper face it has a projection & (pref-
erably of some sound -deadening material)
which lies between and is intended to inter-
mittently engage one or the otherof two ribs
or projections m’ on the under side of ten-
sion bar m for the purpose of imparting to the
latter an intermittent movement of recipro-
cation; and it is further provided on its up-
per face with a wedge shaped or inclined pro-
jeetion ? through the instrumentality of which
the feed block n is given its up and down
movement. The tension bar is provided, as
already stated, with the two under ribs or
shoulders m/, and it is formed in addition
with a central opening m? for reception of the

- feed block. The feed ‘block n fits loosely in
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this opening resting by gravity upon the feed
bar {; and when it is in place in the machine
and the usual presser foot is down, the latter
of course bears upon the feed block in the
customary way. The block has its upper sur-
face armed with ordinary or suitable feed
teeth, and to prevent it from-accidentally tip-
ping out of the machine, I prefer to provide
its ends with dowel pins »’ which fit in verti-
cally elongated recesses orslots m?® formed in
the tension bar. The block can thus move
up and down freely and to the required ex-
tent, but is prevented from accidentally get-
ting out of place when the presser foot is up.
The under surface of the feed block is in-
clined af 7* to match the incline or wedge °
of the feed bar. There is sufficient space
between the ribs m’ to allow the projection I
of the feed bar a certain freedom of motion
between them. During this portion of its
movement the wedge on the feed bar acts on
the feed block to bring about the up ordown
motion and then the engagement of the feed
bar projection * with one or the otherof the
ribs m’ will produce the longitudinal move-
ment of the tension bar and consequently of
the feed block.

In order to retain the {ension bar in posi-
tion during the up and down movements of

the feed, I provide the frame o at its farther
end, with asocket o’ containing a pad 0® which
by a spring o® is pressed against the adjoin-
ing under faces of the tension bar n as shown
more plainly in Fig. 14, The pressure of this
spring is controlled by a regulating screw o,
by means of which the spring ean be caused
to bear with more or less force as desired
against the friction pad. By removing the
tension to a great extent if not entirely, the
feed when properly adjusted will move the
lightest fabries without raising the presser
foot and forcing the teeth into the goods to
their injury.

The hook E is fast to the front end of and
moves with the oscillating shaft D. 1t is pro-
vided as usual with a ¢ireular recess for hold-
ing the bobbin which latter with its case is
represented more clearly and in detail in
Figs. 24 and 25. |

F' is the bobbin, :

F’1is the case; and F?is the cover or shield.

The bobbin has a hollow barrel which fits
upon a hollow stem projecting from the rear
end of tke case F’; and the cover or shield F?
has also a hollow central stem which fits into
the hollow stem of the case F’. In this way
when the parts are fitted together there is pro-
vided a tubular passage axially through the
bobbin and bobbin case from front to rear.
Through this passage the bobbin thread leads
fromthebobbintothework. Theobjectof this
central or axial thread delivery is to always
have the bobbin thread the samelength from
the delivery end of the bobbin or bobbin case
to the goods without slack, thus giving uni-
form length of thread and correct and perfect
tension and preventing the under thread from
catching on the point of the hook, which it
would do if at any time slack. The shield or
cover also assists the bobbin case in entirely
surrounding the bobbin, which is thus re-
moved from any influence that might other-
wise be exerted upon it by the hook or by the
upper thread, and is left to play inside the
case perfectly free, the case and shield being
so proportioned that when fitted together
around thebobbin,thelatteris pressed against
neither of them.

. The rear face of the bobbin case has a shal-
low circular external recess in it to receive
the slotted spring tension plate or disk T¥,
which is secured to the case by a serew F*that
also serves as an adjusting screw by which
the tension may be regulated. The form of
the tension disk F? is shown in the rear ele-
vation of the bobbin case in Fig. 24. It is
slotted and cut away from the periphery to
the center to form a spring tongue under
which the thread can be drawn, the slot ter-

minating at a point where it leaves open the .

axial thread passage through the bobbin case.
The course of the thread from the bobbin to
the outside is shown in Fig. 25. From the
bobbin it passes through the three holes 1, 2,
3, in the bobbin case, thence under the spring
tension tongue and thence through the axial
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thread passage from rear to front of the bob-
bin case. ‘When thus threaded the under
thread.is in position for use without further
adjustment.

The. bobbin case and inclosed bobbin are
kept in place in the receptacle in the hook by
aholder G (Figs.1and 4) attached to a brack-
et G’ adjustably secured to the under side of
a sliding cover G? in the cloth ot bed plate.
For the purpose of readily removing the bob-
bin (which of eourse can only be done when
the holder Gis drawn back as in Fig. 4) Ipro-
vide an ejecting mechanism substantially like
that employed for the same purpose in my
Patent No. 300,458 of June 17, 1884-—consist-
ing of an -ejector rod H, arranged - to slide
within the front portion of the shaft D (which
is tubular) and to project through an axial
holein the rear end of thehook. The rod is
secured at its rear end to a eylindrical guide
block H’ whieh fits and can slidein the shaft
D, and is held retracted: by a spring H%. A
pin on the block -H’ projects through a lon-
gitudinal slot in the shaft (see ¥ig. 5)-so0 as
to be in:the path of asleeve H® loosely encir-
cling the shaft and having a vertical portion
H* extending up through a slot-in the bed
plate, in a position fo be easily manipulated.

‘By pushing forward the handle H% the ejec-

tor will be.advanced and caused to eject the

~ bobbin.
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-over one hundred. and eighty degrees.

Of the.sewing devices which are located be-
low the eloth plate it remains only to deseribe
the oscillating hook E. TIts range of oscilla-
tion will -be seen and appreciated by refer-
ence to Fig.23,in which xrepresents the line
from which it starts in moving forward or to
the left, and y is the line which it reaches on
the completion of that forward movement—
nearly a full revolution in fact; and of course
it moves back in the same path, thus making
nearly two complete revolutions, one in each
direction, for each up and .down movement of
the needle.

In my Letters Patent of April 30,1889, No.
402,429, I have shown and described an os-
cillating hook having a range of movement of
But
in that mechanism I employed, for the pur-
pose of spreading the loop and carrying it
over the back of the bobbin or spool, an os-
cillating spreader pointed and moving in a
direction opposite to that in which the hook
was pointed and moved. ButInow dispense
with the spreader, my object being to pro-
vide a hook which shall in and of itself and
without the assistance of extraneous devices
be capable of taking, spreading and shed-
ding the loop of needle. thread without frie-
tion or drag and with that uniformity and
certainty which is absolutely essential in a
high speed sewing machine. To attain this
result I form the hook as follows: The hook
and the receptacle for the bobbin case are
formed in one for convenience’ sake. From
the loop taking point of the hook, diagonally
back to the rear plate there is a slot 5 which

512,105

after it reaches the rear plate extends cireu-
larly around the hook as at 6 for more than a
half circle. The exterior or periphery of the
hook back of the point is beveled from front
to-rear,thus providing a continuous incline
whereby as the hook, after having taken- the
loop, proceeds on its way, the loop is spread,
and the leg of the loop farthest removed from
the needle is cast easily and surely over the
back of the hook, following the diagonalslot
5,until it reaches and passes into thecircular
slot 6, and is ecarried over and around the un-
der thread. In Fig. 6 the hook isrepresented
as jnst taking the loop, and in Fig. 8 as just
shedding or casting it off. To attain this re-
sult it is essential that the hook should: have
in substance the-shape specified and that it
also should have the extended range of oscil-
lation ~hereinbefore indicated. The hook E
isprovided also—as in my Patent No..402;429
of April 30, 1889—with a loop retainer B’ be-
tween which and the hook is a.space for the
bight of the loop taken by the hook. There-
tainer operates, after the hook passes below
the bobbin and beyond ‘its center, to retain
the loop until the latter is brought past the
center-and to & position where it is ready to
be cast off as in Fig. 8.

The needle which I in practice use is a very
short needle recessed just above the eye on
the side next to the hook as indicated in:Fig.
26, and the. point of . the hook in taking the
loop passes close to the needle and in this re-
cess.  The part of the hook next to the nee-
dle is thus really within-the vertical line of
the body of the. needle, so that the swell of
the needle, or rather the unrecessed portion
of the needle below its eye, in moving up.and
down would rub against the hook, and . thus
press the thread between the hook and the
needle, creating friction and possibly break-
ing the thread, unless some means were taken
to prevent this from occurring. Iobviate all
difficulty on this secore by recessing the front
face of the hook at the points where the nee-
dle passes it in its ascentand descent—these
peints being just back of the point, and at
or near the heel—say at the points » and +’ as
indicated in Figs. 21, 23, and 26—so0.as to pro-
vide sufficient clearance to preventinjurious
friction between the needle and hook.

There are surface grooves. represented at
one or more points in the hook; but they are
simply occasioned by the removal of surplus
metal, with a view to make the hook as light
as consistent with strength and durability.

I passnow to a deseription of that portion of
the sewing mechanism above the cloth plate—
best seen in Figs1,3,4,6 to9 inclusive of the
drawings. On the forward end of the upper
or driving shaft C is a balanced crank ¢/ con-
nected by a pitman C? to the needle bar C¥,
which latter reciprocates vertically in a guide
way in the head of the bracket arm in the
usual way. Rigidly secured to the crank ¢
isa disk or plate C* on which is swiveled at 8
thebearing 9 through which passes the take up
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leverI whichat 10is pivoted to the head of the
machine. Asthe crank revolves, the bearing
9 will move with it, and this will impart to the
take up lever I a vibrating movement on its
pivot 10 as an axis—thelever in thus moving
sliding back and forth through the swiveled
bearing 9. The parts thus far deseribed are
the same in a broad way as the like parts in
my Letters Patent No. 800,458, of June 17,
1884, where I impart vibratory movement by
the same means to a take up lever. But in
their organization and mode of operation the
two are substantially different in the respects
about fo be noted—the former take-up being
intended to be used with a rotating hook or
shuttle revolving in unison with the needle
driving shaft, while the present one is adapt-
ed to the needs of an oscillating hook which
travels nearly twice as fastas the needle driv-

-ing shaft.
The oscillating hook action hereinbefore.

described requires a quick delivery of the
needle thread to the hook, and a compara-
tively slow take up movement at first, fol-
lowed by very speedy take up action. The
quick deliveryis required because of the rapid
movement of the hook; the initial compara-
tively slow take up movement is made neces-
sary because the hook at this time is still
within theloopand the movement necessarily
must be gradual until it withdraws; the final
speedy take up action is required because all
of the slack, of which considerable remains
after the hook withdraws, must be taken up
during the short remaining part of the driv-
ing erank’s movement which can be availed
of for that purpose, particularly if it be de-
sired to set the stitch before the needle again
enters the work. It is my object to thus aet-
nate the takeuplever from the driving erank,
without requiring irregularity in the move-
ment of the driving mechanism or the inter-
position of special appliances for imparting
the varied movements required. The crank
C’and the part attached to itarerevolved by
the driving shaft C in the direction of the ar-
rows, on the part C*in Fig. 3—a direction it
may be noted the reverse of that in which the
Same parts move in my Patent No. 300,458,
In this way I obtain the quick delivery, and
comparatively slow initial take up movement.
The extreme upward movement of the take
up lever is when the swiveled bearing 9 is
vertically over the axisof motion of the crank
C’; as the latter proceeds onits way the bear-
ing 9 moves nearer-to the axis or fulerum of
the take up lever, thus imparting to the take
up lever a very rapid downward or delivery
movement, in contradistinetion to the slow
delivery movement of the take up of my Pat-
ent No. 300,458. The rate of movement will

be appreciated by inspection of Figs. 9 and
6. In Fig. 9 the take up is at its highest
point, the hook is about to oscillate backward
and the needle has nearly entered the cloth.
By the time the needle has completed its de-
scent, and the hook has returned and has

just entered another loop, as in Fig. 6, :nhe
take up will have moved from the posmop
shown in Fig. 9, to that shown in Fig. 6; it
will indeed have completed the whole of its
down movement, save the slight distance in-
dicated as existing between the take up’s po-
sition in Fig. 6, and that in Fig. 7, where the
take up is at the end of its down stroke.
From that point the take up movement be-
gins; but that movement is gradual at ﬁr§t
for the reasons hereinbefore explained. This
gradual and comparatively slow movement is
obtained because the swiveled bearing 9 is
traveling at this time through that portion of
its course where it is more distant from the
fulerum of the takeuplever. Itrecedesfrom
the fulerum until it rises above the horizon-
tal diameter of the circle in which it trav_els;
and consequently its movement at this time
and indeed for some time following is slow,
as will be understood by a comparison of
Figs. 7 and 8." Fig. 7 represents the partsas
they stand-when the take up is at the ex-
treme of its down movement and Fig. 8 rep-
resents them in the position which the take
up assumes when the hook has traveled feyr
enough to about cast off the loop. In this

-‘way I obtain two of the movementsIhave in

view. Toobtain the third, viz:the quick final
take-upaction,Iproceed as follows: Thetake
up lever at its outer end has two eyes 12,12,
through which thethreadis threaded. These
eyes project out from the front plate of the
head of the machine through slots 13, 13,
therein, curved to the path of movement of
the eyes. On the part of the plate between
these slots, and at the proper point in theup
stroke of thetake-uplever,isa pin14. When
the take upisatthat point of itsstrokerequir-

-ing quick take-up action, the thread which

is stretehed across between the two eyes 12,
will bring up against the pin 14. Further
upward movement of the take up will have
the effect, as indicated in Fig. 9, of taking up
very much more thread than would be possi-
ble during the same movement in the absence
of the pin; the fact is that the parts can be
so adjusted, and they are so adjusted by me
in practice, that by this quick action, not
only is the loop completely taken up and the
switch set, but at the same time sufficient

‘thread is pulled from thespool for the next

stitch and to form a loop longenough to pass
over the under thread without straining. The
pin 14 is engaged by a metallic guard strip 15
fastened at one end to the face plateand pro-
vided with a hole to receive the pin-as shown
in Fig.’10. This is a mere retaining device
to prevent the thread (which passes between
the face plate and the strip) from ever escap-
ing the pin 14. The thread passes from the
spool through the open bearing 16 on top of
the head, then through the tension 17,around
the spring yielding hook 18, thence through

-the eyes 12 of the take upleverand thence to

the needle. Yo
The construction of the tension 17 is shown
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clearly in Figs. 4 and 6; but it does not re-

quire particular description,inasmuch as any

known suitable tension device can be used.
Thé spring hook 18 projects through and

plays back and forth in a slot in the face
plate. TItsshankterminatesinacoiled spring

which is secured to the innerside of the face
plate as seen in Fig. 4.

The pulley and fly wheel C? is on the rear
end of the driving shaft C, which in its end

has acrossslot 19 and a central serew threaded |

hole. In the hub of the wheel also there is a
cross slot 20, to match the slot 19. To secure
the pulley to the shaft I make use of an at-
tachment consisting of a boss 21, with a hole
for passage of a screw 22, and lugs 28 pro-

jecting from the boss and forming a key. |

This key is inserted into the single slot formed
by the registering of slots 19 and 20, and the
wheel and shaft are thus locked together mak-
ing it impossible for the wheel to turnon the
shaft. In practice the shaft does not quite
come to the outerend of the hub of the wheel,
so that thelugs 23 bear on the hub only; and
thus when the serew 22 is driven home into

the end of theshaft it will drive the wheel up

as'far as it can go on the shaft, taking up all
lost motion or end play.

Having described my improvements and
the best way now known to me of carrying
the same into effect, what I claim herein as
new and of my own invention is—

1. The combination with the needle bar,
take up, feed and hook, of the upper or driv-
ing rotary shaft connected to and operating
the needle bar and take up, the under oscil-
lating shaft connected to and operating the
hook and the feed, the reciprocating rod con-
nected to and actuated by a crank on the
driving shaft and extending crosswise of the
under shaft, and straps conneeted to the said
under shaft and extending from opposite
sideés thereof to connections on the recipro-
cating rod located respectively above and be-
low the under shaft, and arranged so that
when the rod reciprocates the one strap will
wind upon as the other unwinds from the
under shaft, imparting to the latter an osecil-
lating movement of nearly a full revolution
in each direction for each complete rotation
of the driving shaft, substantiaily as and for
the purposes hereinbefore set forth.

2. In combination with the osecillating under
shaft,a runnersleeve engaginga screw thread
on said shaft, whereby it is caused to have a
regularmovement of reciprocation during the
oscillating movement of the shaft,; a sliding
feed bar, and connections between said feed
bar and runner sleeve whereby the said bar is
reciprocated by or from said sleeve, substan-
tially as and for the purposes hereinbefore
set forth. .

3. The combination with the oscillating
hook shaft, and therunner sleeve engaging a
screw thread on said shaft, of a feed bar, a
vibratory feed lever connected to and adapted
to move the feed bar, and a connecting rod

512,105

pinned on the one hand to the sleeve-and on
the other hand to the feed lever—substan-
tially as and for the purposes hereinbefore
set forth. : '

4. The combination with the oscillating

70

hook shaft and the runner sleeve engaging a -
screw thread thereon, of a feed bar; a vibra- -~

tory feed lever connected to and adapted to
move the feed bar, a slide or bearing on the
feed lever adjustable to and from the fulerum
of said lever, and a connecting rod jointed on
the one hand to the runner sleeve, and on the
other hand to the adjustable slide or bearing
on the feed lever, substantially as and for the
purposes hereinbefore set forth. o
5. The combination of the oscillating under
shaft; the runner sleéve engaging a Sscrew
thread thereon; a feed bar; a vibratory feed
lever for reciprocating said bar; a connecting

rod jointed on the one hand to the runiner’

sleeve, and on the other hand to a slide or
bearing mounted on and movable lengthwise
of the feed lever, and means for adjusting
said slide provided with an operating handle
which projects up through the bed plate of
the machine, substantially asand for the pur-
poses hereinbefore set forth.

6. In combination with the vibratory feed
lever, the adjustable slide on the same for at-
tachment of the connecting rod by which the
leveris actuated, the adjuster engagingastud
on said slide and longitudinally movable for
the purpose of adjusting said slide, and the
screw threaded adjusting rod supported in
bearings beneath the bed plate, engaging said
adjuster, and provided with a handle extend-
ing up through a slot in the bed plate, sub-
stantially as and for the purposes hereinbe-
fore set forth.

7. The reciprocable tension barand the feed

block contained loosely in ‘said bar so that

while moving lengthwise with the bar it may
be capable of an up and down movement in-
dependently of said bar, in combination with
the reciprocatory feed bar provided with a
projection to intermittently engage projec-
tions on the tension bar for the purpose of
giving the to and fro feed movement, and hav-
ing an incline which inthe intervals betwéen
the to and fro movement of the tension bar,
engages and causes the rise and fall of the
feed block carried by said tension bar, sub-
stantially as and for the purposes hereinbe-
fore set forth.

8. Thereciprocabletension bar, and the feed
block carried by said bar and movable up and
down independently thereof, in combination
with the reciprocatory feed bar, adapted to
intermittently operate the tension bar and
provided with an inecline or swell to produce
the rise and fall of the feed block, while the
tension bar is at rest, and an adjustable ten-
sion device arranged to act on the tension bar
so as to offer a resistance (variable at pleas-
ure) to the movement of the latter, substan-
tially as and for the purposes hereinbefore
set forth. '
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9. The combination of the feed bar, I, the

tension bar, m, the feed block n, the frame o,
and the spring tension device—these parts
being constructed and arranged together for
joint operation as hereinbefore shown and set
forth.

- 10. The oscillating hook, having a central
receptacle for the bobbin, a loop taking point,
and, bounding the rear edge of said hook, a

-diagonal slot which extends back to the rear

and joins a circular slot extending part way
round the body of the bobbin receptacle, the
hook back ofits point gradually widening and
being beveled or made sloping from its front
to its rear face, so that the loop which it takes
shall be spread and carried over the body of
the hook without friction or strain, substan-
tially as set forth.

11. Thebobbin case having a spring tension
device located in an external recess in its
back, thread holes through which the thread
from the bobbin may be led to said tension,
and a central thread passage through which
the bobbin thread may be led from the ten-
sion on the back, to and out from the front
of the case, substantially as and for the pur-
poses hereinbefore set forth,

12, The bobbin, the bobbin case provided
with a spring tension located in an external
recess on its back, and with thread holes, and
the bobbin cover or shield, all three of said
devices, the bobbin, bobbin case and hobbin
shield, having a central tube, nesting the one
in the other, and forming when the parts are
puttogether a central thread passage through
which the thread can be led from the tension
on the back of the case out to and beyond the
front of the shield or cover, substantially as
set forth.

13. The combination with the reciprocating
needle and needle bar, the oscillating hook
and means for imparting to it movement of
more than one hundred and eighty degrees
in each direction during each up and down
movement of the needle, of take-up mechan-
ism arranged and timed in its movements and
operating substantially in the manner de-
scribed to deliver the needle thread quickly
at the time the hook is taking the loop, to
take up slowly and gradually so long as the
hook is in the loop, and finally during the re-

turn movement of the hook to rapidly take
up the thread and setthe stitch,substantially
as set forth.

14. The combination with the reciprocating
needle and needle bar, the oscillating hook
and means for imparting to it movement of
more than one hundred and eighty degrees
in each direction during each up and down
movewmentof the needle, of the vibrating take-
up lever, the swiveled crank bearing through
which said lever extends and slides, and the
upper or driving shaft from which said crank
bearing is driven, said shaft being rotated in
a direction to cause the swiveled crank bear-

ing to move toward the fulerum of the take

up lever during that portion of its stroke in
which the. thread is delivered to the needle
and hook, thus insuring rapid delivery of
the needle thread, and a comparatively slow
initialtake up movement substantially as and
for the purpose hereinbefore set forth.
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15. In combination with the pivoted take -

up lever, and the swiveled crank bearing
therefor arranged in its revolution to move
toward the fulecrum of the lever at the time
the latter is moving in a direction to deliver
the thread, of a retaining pin arranged in
the path of movement of the thread carried
by the take up lever so as to meet that thread
at the required point in the up, or take-up,
movement of the lever, and to hold back the
thread at this point while the lever completes
its stroke, Substantially as and for the put-
poses hereinbefore set forth.

16. The combination of the swiveled erank
vearing, the pivoted take up lever, provided
with two eyes projecting through slots in the
front plateof the head of the machine curved
to conform to the path of movement of the
take-up eyes, the thread retaining pin placed
between the two slots, and the guard strip or
plate, under which that portion of the thread
between the two eyes passes, substantially as
and for the purposes hereinbefore set forth.

In testimony whereof Iaffix mysignaturein
presence of two witnesses.

JOSEPH L. FOLLETT.

Witnesses:
W. F. PoxND,
LAWRENCE RICHARDS.
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