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 struet anovel form of rotating hook and spool- |

UNITED STATES PATENT OFFICE.

DANIEL WILLIAMSON, OF SUNBURY, PENNSYLVANIA.

SHUTTLE AND SHUTTLE-ACTUATING MECHANISM FOR SEWING-MACHINES,

SPECIFIC‘ATION formmg part of Letters Patent No. 507,192, dated October 24, 1893.
Apphca,twn ﬁled December 2, 1892, Serial No, 453, 375. (No model.)

To all whom it may concerw:

Be 1t known that I, DANIEL WILLIAMSON,
a citizen of the United States, residing at Sun-
bury, in the county of Northumberland and
State of Pennsylvania,have invented certain
new and useful Improvements in Sewing-Ma-
chines; and I do hereby declare the followmg
to be a,full clear, and exact description of the
invention, such as will enable others skilled
in the art to which it appertalns to ma,ke and
use the same.

My invention relates to improvements in
sewing machines of that class which employ
a rotary hook in connection with a vertically
reciprocating needle-bar; and the prime ob-

ject that I have in viewis to so construct and |

arrange the coacting devices as to obviate the
employment of a take-up mechanism for the
stiteh and to dispense mth the usnal bobbin
winding mechanism.

A further object of the invention is to con-

carrier in which an entire spool of cotton or
thread can be held and properly fed to the
work. I am thus enabled to produce a ma-
chine which sews the fabric with threads

- taken from twospools, one of which is placed

30
35

40

on the stationary spool holder, stud or post
in the usunal way, and the other in the spool
carrier of which the rotary hook forms a part,

. whereby I dispense with a separate bobbin

and the mechanism for winding the threads
thereon usually supplied w1th sewing ma-
chines. The spool carrier is eonbtructed in
two parts, which are removably locked or
held together so that the parts can be sepa-
rated to enable ready access to be had to the
inside of the carrier for adjusting or remov-
ing the spool; and the rotating spool carrier
and hook are confined in an annular support

~ which is plvoted to the under side of the bed

plate and has its free end normally locked

- 1n position so that the tubular needle throat
- is in the vertical plane of movement of the

45

reciprocating needle, to enable the latter to

- pass through the needle throat and permit
~ the rotating huok to take into the loop of the

50

‘needle- thre&d |
The invention further consists in the novel

combination of devices and consfruction and

,and the lever that moves the feed-foot.

after fully desenbed and pomted out in the
claims.

I have illustrated my improved sewing ma-
chine inthe accompanyingdrawings, formmﬂ*
a part of this specification, and in which—

Figure 1 is a side elevation of the machine.

Fig. P IS a bottom plan view looking at the

under side of the bed plate and bhowmn* the
various devices for interlocking the th1 eads
and feeding the work. Figs. 3 a,nd 4 are de-
tall views, in elevation and edge view, re-
spectively, of the single duvmw wheel tha,t
actuates the needle bar lever, the drive-pit-
man for the rotating hook and spool carrier,
Flﬂ'
5 is a longitudinal detail section on the lme
r—x of FI'D‘ 2, showing the rotating hook and

spool carrier and its a,nnula,l support in side

view. Kig. 6 is a transverse section on the

line y—y of Fig. 2 Fig.7is an enlarged per-
spective view of the hook and spool carrier,

detached, and Fig. 8 is a like view of the

annular suppmt for the hook and spool car-
rier.

Like numerals of reference denote corre-
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sponding parts in all the figures of the draw-

ings. -
1 designates the usual bed plate, 2 the hori-
zontal arm united or rigid at the rear end
with the bed plate, and 3 18 the depending
vertical guide rigid with the front end of the
arm 2 and hewmﬂ' vertical ways for the ver-
tically- reciproeatinu needle bar 4.

518 the main shaft of the machine jour-

| naled in a bearing in the rear part of thearm

2 and in a standa,rd 6 attached to the bed
plate, and this shaft carries the single driv-
ing wheel 7 which 1is rigidly secmed to the
shaft o 1n any suitable way. This driving
wheel is formed with a plumhty of cams or
eccentric faces; one of which consists of 1
groove or way 8, cut into the innerface of the

~disk or wheel and comprising the concentric

part 8’ and theirregular side 8’/ which curves

inward toward the shaft 5 and joins the ends

of the concentric part 8" of the groove; the
second cam being formed on the pemphery of
the wheel or dlsk by extending the edge at 9
beyond the circumference of the wheel or
disk; forming the raised surface concentric

ar r.:mﬂ'ement of parts which will be herein- | with the main shaft 5 and about the middle
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of the concentiric part 8’ of the cam groove 8
in the inner face of the wheel; and the third
eccentrie formed by a stud or pin 10 whichis
rigid with the wheel, on the outer face there-
of and eccentric to the axis of said disk or
wheel. -

In the eccentric groove 8 of the driving
wheel fits a stud 11, having an anti-friction

roller 12 loosely mounted thereon, and this

stud 1s rigidly secured to the heel of the nee-
dle-bar lever 13 which is arranged alongside
of the arm 2 and is fulerumed thereto at an
intermediate point of its length, on a studor

-~ axle14; and the front end of this lever 13 is

20

~of a
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linked at 15 to the vertically reciprocating |

needle bar 4, in order to raise or lower the
latter as the heel of thelever13 is moved ver-

tically by the cam groove 8 of the driving |

wheel 7. The feed foot 15is arranged in a
slot or opening 15" formed in the bed plate 1
below the presser foot 16, said slot 15’ com-
municating with a larger slot or opening 17
in said bed-plate. Thisopening 17 isusually
covered by a face plate 13 held in position in
any suitable way, and provided with a slot 19
which is of sufficient size to allow the feed foot
15 to have the necessary vertical and hori-

zontal movements. This feed foot 15 consists
plate having the usual corrugated or
roughened surface, and one end of this plate
is rigidly attached to one end of a lever 20
that isactuated by the cam 9 on the periphery
of the driving wheel 7. This lever 20 is piv-

oted in a manner to permit the lever to havea

four way motion; 2. e. an up and down move-
ment and a horizontal movement to the right
and left to impart to the feed dog the desired
vertical and horizontal movements inorder to,
first, lift the work with the feed dog against
the presser foot; second, move the work hori-
zontally beneath the presser foot 16 to feed
the work the distance of a stitech; then de-
press the feed foot away from the wmk and
finally move the feed foot horizontally in a
backward direction to restore the feed foot to
its initial position so as to be again ready to
feed the work on the next lift of the needle
and needle-bar., The feed lever 20 is ful-
crumed at an intermediate point of its length
on a bolt or pin 21 which is fixed in a depund-
ing lug 21’ on the bed plate 1,the bolt being
SO held that the lever 20 1s free to turn in a
vertical direction on said bolt and to have a
limited lateral play between the bolt head
and the lug 21°. The cam 9 on the driving

wheel 7 not only projects beyound the periph-

ery of the drive wheel but is also bent or in-

“elined at its middle out of line at 9’ with the

circumferential rib on the periphery of the
drive wheel; the extended edge of the cam 9
serving to depress the heel of the lever 20
while the lateral deflection 9’ in the cam
serves to impart to the lever the horizontal
or lateral play. At its heel, the lever 20 is
provided with two pinsorstuds, 22, 22, (which

may be provided with friction rollers if de-

‘*ﬂ o T T

| the large section 3l.

anism for imparting rotary motion to

507,192

circumferential rib of the driving wheel in
such a manner that the lateral deflection 9’
in the cam serves to move the lever horizon-

‘tally while the extended edge of the ecam rides

on the heel of the lever to depress the latter

when the cam is brought, on the rotation of

the wheel 7, into position to bear against the
lever. To assistin returning the lever 20 to
1ts normal posilion, I provide a tension spring
20 which is connected to the lever near its
free end and to a depending support on the

bed plate so that the spring will pull the lever

backward and downward after the cam 9
clears the heel of the lever and its studs 22.

To regulate the vertical movement of the
feed lever 20 in order to vary the throw of
thefeed foot 15" and the length of the stitches,
I provide a regulating serew 24 which works
in a threaded opening at the heel of the feed
lever. Thisregulating screw isadjustable in
the heel of the lever so as to furnish a bear-
ing for the projecting edge of the cam 9,and
the serew can be turned toward or from the
drive wheel 1n order to cause the cam on the

latter to vary the movement of the lever and

consequently of the feed foot 15, as will be

readily understood.

The presser foot 16 is carried by a verti-
cally movable presser bar 26 which is suit-
ably connected to the apright guide 3 on the
arm 2; and this presser-bar can be raised or
lowered by a cam-lever 27 pivoted to the
presser-bar and bearing on the upper end of
the guide 3, the presser- bar being held by the

_Spl‘iﬂg 97’ when lowered into position for use.
I will now proceed to describe my improved

rotating hook and spool carrier, and the mech-
sald
parts in synchronism with the needle bar and
the feed foot.

The spool carrier consists of .a sectional
elongated shell 30 of oval form in cross sec-
tion, and a segmental divided rib 35 which is
arranged centrally around the two ends and
one side of the shell 30; and this rib extends
beyond the shell 30 for a suitable distance to
adapt the same to ride against the race on

the inner surface of the annular support

which will be presently described. The shell
consists of the large and small sec¢tions 31, 32,
each of which has a partof the segmental rib
35 rigid therewith; and the small section 32
of the shell is provided with a flange 33 which
is adapted to fit snugly into the open end of

the shell sections are flush with each other as

shown, and the parts of the rib coincide with

each other when the shell sections are fitted
together, and the flange 33 has a notch in
which fits a key-lip 34 that serves to prevent
the sections of the shell from turning on each
other and thus holds the sections in proper
position. Kither section of the shell, prefer-
ably the small section 32, is provided with a
spool holding stewn 36 having an outer thread-
ed end on which is serewed anut 37; and the

sired) and these studs loosely embrace the 'spool containing the thread is slipped over
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this stem, with one end of the spool bearing
agalnst the head of the shell, after which a

f[‘thlOll disk 38 may be applled against the
other end ot the spool, and finally the nut 37

18 screwed onto the end of the stem and bears
against the friction disk, whereby the spool
is prevented from turnmfr freely on the stem
36 but its rotations are held In check by the
nut so that the thread is only unwound from
the spool by the pullof the needle thread on

the spool thread. As heretofore stated, the

~ segmental rib does notextend entirely ar ound

20

the shell, but the ends of said rib terminate
on one side of the-shell, one end of the rib
forming an abrupt shoulder 38’ which may
however be inclined, but the other end of the
rib is tapered and extenc‘ed into the pointed
hook 40, the face of the hook being curved

_baekwerd and inward, at 39, to the point
_Where the hook joins w1th the shell:

The spool carrier and hook are fitted with-
in and supported by an annular support 41

- which is arranged in a vertical position, with

25

30

its face presented to the bed plate; and this
support isarranged immediately beneath the

presser foot and the vertically reciprocating

needle bar.. This annular support is pro-
vided with a horizontal plate 42 which ex-

tends across the top of the annular support,

and one end of this plate is pivoted to the bed

- plate at 43 while the other end of the plate

35

is provided with a transverse aperture 44

through which passes the threaded ‘shank of |

a set screw 45 whichisserewed into a threaded
socket in the bed plete and servestoholdthe

~annularsupport in proper position. Through

40

this horizontal plate 42" is formed a needle-
aperture 46 and from the lower side of this
plate depends a needle-throat 47 which is in
vertical alignment with the needle aperture,

~ and this tubular throat depends into the an-

nular support at one side of the path of ‘the
hook 40 and rib on the rotating spool carrier.
The annular support 1sfurbher provided with
the interior race 48 which is formed by an
annular rim49 and a part of the internal cir-
cumference of the annular support, and on
this annular race 48 bears the segmental rib

. of the spool-carrier, while against the face of

50

“rib on the spool carrier.

the rim 49 bears one side of said segmental
This spool carrier

~ and the hook are free to rotate orturn within

55

6o

the fixed annular support, and the rims 49
serve to prevent displacement of the spool
carrier in one direction while a retainer 50

‘holds the spool carrier from displacement in

the opposite direction. This retainer 50 pref-
erably consists of a yielding arm which ex-
tends alongside of the rim 49 for a suitable
distance, one end of the retainer being fas-
tened tothe annular support by a bolt or other
suitable fastening.

The spool carrier and hook are seper&te,

~ and easily removed, from the annular sup-

port, and theyare also disconnected from the
mechanism which imparts rotary motion to
the carrier and hook; and to enable the car-

to said arm 53.

| rier to be easily removed from the aninular
support, I pivot the latterin the manner.de-

scribed so that the support and its contained

carrier and hook can be swung horizontally

a limited distance in order to clea.r the car-

rier and hook from the driving mechanism,

prowded for 1mpa,rt1ng rotary motlon to said
carrier and hook. This driving mechanism
for the spool carrier and hook "consists of a
contact plate 51 adapted to fit in the space
between the hook 40 and the other end. 38’ of

‘the segmental rib and below or within the
point of the hook, a shaft 52 to which the
contact plate is fastened, a slotted erank arm

53 rigid with one end of the shaft 52, a driv-

ing lever 54 having a loose conneemon atone

end with a slotted crank arm 53 of the shaft
62 and pivotally connected at its other end

with the eccentrie stud orpin 10 of the driv-

ing wheel 7,and a guide bar 55 to which the

driving lever 54 is pivotally connected at an

mtermedla,te pointofitslength. Theshaft52

is journaled in suitable bearmgs 56 which are

rigid with and depend fromthebed plateatone

_81de thereof,and the contact plate 51 is secured

to the inner end of the shaft by means of a
curved or bent arm 57 whereby the contaet
plateis projected beyondand to oneside of the
shaft so as to be held by thearm in proper po-
sition to contact with the shuttle carrier with-
out interfering with the proper action of the
hook 40 and the needle on the vertically reci-
procating needle bar. The cerank arm 53 is

rigidly secured to the outer end of the shaft

51 and provided with a longitudinal slot 58
through which passes the pwot pin59that con-
nects the forward end of the driving lever 54
The guide 85 isin the form of
a long bar whiech is rlgldly secured atits ends

to the under side of the bed-plate, and this

guide bar 55 has a longltudmal slot 59’
through which passes a guide and fulerum
pin 60 which is secured to the lever so that

the lever is free to have a longitudinal move-
pin 60 inthe slotted ocuide bar

ment with the

and also to turn or rock on the pin 60 in or-

der to move vertically at its free end. The
forward end of the driving lever is bent or
curved la,terally from its eenneetlon with the
‘guide-bar in order to permit its forward end

to be properly conuected to the slotted arm,

-and the heel of the lever is curved upward

through a slot in the bed plate, in order to

-properly connect with the wrist pin on the
~dr1vmg wheel.

‘As the main shaft and driv-
ing wheel are turned, the wrist or eccentric
pin serves to raise and lower: the heel of the
lever which turns on its pivot-bolt, and as
this bolt is limited by the slotted guide bar

the lever plays or reciprocates back end forth,

the slotted connection between the forward
end of the drive lever and the crank arm on

the shaft 52 permitting the lever to havesuch

movements. The lever thus serves to turn

the crank arm 53 and the shaft 52 continu-
ously in one direction, and thus the contact
plate 51 impinges en'a,lnst and turns the spool
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I am aware that changes in the form and j0
proportion of parts and details of consfrue-
tion of the deviees herein shown and de-
scribed as an embodiment of my invention -
can be made without departing from the

SR T | . timed that the hook will engage with the |
......... . .. needle-thread-loop when the needle and nee-

o 5. dle bar are depressed. As is usual, the arm

T 2s provided with a fixed stem 61 on which
| . aspool of thread is fitted, and the spool: is

land I therefore reserve the right to make
- 10 on the threaded end of the stem and bears | such ehanges and alterations as fairly fall
________ . down on the disk and thespool. Thisthread |-
18 passed through an eye 64 on the needle- |
... - barlever, thence through eyes 65, 66, on a | what I ¢laim as new, and desire to secure by 8o
yielding tension plate 67 fixed to the guide | Letters Patent, is—
~arm 3 in a manner to bind or hold the thread | 1. In a sewing machine, the combination
oo between the tension plate and the guidearm | with a bed plate, the driving

________________ with a bed plate, the driving disk, and a ro-
oo dyand then the thread is carried toand passed | tary spool carrier, of the short shaft 52 jour- =
. through the eye of the needle suitably se- [ naled at right angles tothe spool carrier and 85

B provided with a driver adapted to impinge = =
{ against said spool ecarrier, the longitudinal - =
| fixed guide on said bed plate, a horizontal

| connected with said fixed guide to slide lon- go
{ gitudinally and rock therein and the rearend

| with said lever 54, substantially as and for S
| ;thepuzr-posessdescerizbed.s:szuun::-: DR

2. In a sewing machine, the rotatable spool
carrier comprising the transversely divided

the stud passes from the irregular part 8"/ of

the cam groove into the long concentric part
8’ the needle bar is lifted slightly, thus open-
ing orspreading theloop of the needle-thread.
In the nmieantime, the feed foot remains at
rest, but the spool carrier continues to turn
so that the hook takes into the spread loop
of the needle thread. The hook continues to
rotate and carry with it the loop of the nee-
dle thread, which is erossed by the thread of
the spool in the spool ecarrier and thus inter-
locked therewith, forming a lock stitch, but
the needle remains at rest while the stud on
the needle bar levertravels in the concentric
part 8’ of the cam groove 8, until the hook ecom-
pletes half a revolution, at which time the
stud on the ueedle bar lever enters the other
half of the irregular part 8/ of the cam
groove, at which time the needle bar and nee-
dle are quickly lifted. On the ascent of the
needle, the feed-foot is lifted by the cam 9
acting on the heel of the lever, and as the
needle completes its upstroke the lateral de-

flection 1n the cam 9 causes the feed lever to |
move the feed foot quickly forward to feed |

the work, and then downward and backward,
by which time the hook is again approach-
ing the position occupied by the needle when

65 lowered, and the needle bar is in position to

again descend. Theoperationsof the several

parts are repeated and the work of sewing |k

oo o one side of the irregular groove 8 serves to | shell 30 and rib 35,sa1d shell fli?laivitlg itssepa- 1oo
. lift the heel of the needle bar:levev,-thus de- | rable sections fitted flush Withﬁ&(}h Otihel‘-, and
35 pressing the needle bar and causing the nee- | said rib 35 arranged in line with the longer =
. dletopass through the needle throat, but as { axis of the shell, nearly around thesame,and -

having its sections rigid with the respective

sections of the shell, substantially as and for
tlie purpose deseribed. |

3. In a sewing machine, the rotatable spool
carrier comprising the hollowstem construct-
ed with detachable sections 30, 32, formed to
fit together flush with each other, the seg-
mental rib 35 having its parts rigid with the
respective sections of said shell, and a spool
holder stem fastened to the end of one shell-
section and adapted to fit into the other shell-
section, substantially as and for the purpose
desecribed.

4, In a sewing machine, the rotatable spool
holder comprising the elongated body con-
structed in detachable sections and the seg-
mental rib arranged centrally of the body
and haviug one end thereof extended into
the pointed hook, one of the sections pro-
vided with a notched flange which fits in the
other section and receives a key-rib to keep
the sections in proper alignment, substan-
tially as and for the purpose described.

9. In a sewing machine, the rotatablespool
carrier comprising the elongated sectional
shell, the external segmental rib having its
parts secured centrally around the respective
sections of said shell, and the spool-holding-
stem fixed at one end to one of the shell sec-
tions and extending into the other section of
the shell when the two sections are coupled

LTO
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together, said stem having means for con fin-

ing the spool thereon, substa,ntlally as de-
scribed.

6. In a sewing machine, the rotatable spool

5 carrier comprising the elongated sectional

shell, the segmental rib extendmw partially
a,round the sections of theshell and projected
at one end into the hook 40, the spool hold-
ing stem extending lon n‘li}ﬂdmally of the shell
10 and fixed at one end to one of the shell-sec-

tions, and a nut fitted on the free end of the

stem to hold a spool thereon, substantially as

described.
In testimony whereof I afﬁx_ my sngnature in
presence of two witnesses.

DANIEL WILLIAMSON

Wltnesses

WN. G. MECKLY,
C. E. RHOADS.
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