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- UNITED STATES PaTENT (

JFFICE.,

FRANCIS H. RICHARDS, OF HARTFORD, CONNECTICUT. -

SEWING-MACHINE.

SPECIFICA’I_'ION fo;rming- part of Letters Patent No. 574,573, dated January 5, 1897.
| Application filed December 15, 189_4. Serial No. 531,031, (No model.)

To «ll whom it mau concern: |

Beitknown thatI, FrRaxcis H. RICHARDS, a.
citizen of the United States, residing at Hart-
ford, in the county of IHartford and State of

Connecticut, have invented certain new and

useful Improvements in Sewing-Machin es, of
which the following is a specifieation.

T'his invention relates to sewing-m achines,
and has special reference to that class of sow-

mg-machines in which a revoluble shuttle or

loop-taker is employed formaking the stitch,
and in which the loop of the needle-thread is
engaged by the loop-taker and is carried en-
tirely around the same to inclose a second or
lower thread and form a lock - stitch, or in
which one loop of the needle-thread iscarried
by the loop-taker through a preceding loopto
form a chain-stiteh. | |

The object of my presentinvention 18, pri-
marily, to provide a sewing-machine of the
class specified having an improved organi-
zation of needle-bar mechanism, presser-bar
mechanism, loop-taking cdevices, feed mech-
anism, and actuating mechanism, and to
bring these elements into such relation as to

secure a greater efficiency and accuracy in

operation as compared with machines of this
class of usual construction; also, to facilitate

- the assembling and disassembline of the

parts of the machine and at the same time
secure compactness, durability, and low cost
of construction. |

Another object of my invention is to pro-

- vide, in connection with the needle-bar and

40

o

loop-taker of a sewing-machine of the class
specified, actuating mechanism therefor of
an improved and simplified construetion and
organization adapted for simultaneously im-
parting relatively varying movements to said
needle-bar and loop-taker of a predetermined

ratio, whereby, for instance, the needle-bar
~Mmay havethree complete reciprocations while

the loop-taker makes two complete revolu-
tions, to thereby complete one stitch and
Start another stitch at each complete révolu-

tion of the loop-taker.

Another object of my invention is to fur-

nish a sewing-machine having a needle-bar
and presser-bar in substantially axial coin-.

cidence one with the other and in which the
needle-bar is carried within bearings formed
In the presser-bar to thereby concentrate the

applied force of thepresser-foot at a pointin
direct axial alinement with the needle-bar
and at the same time economize in the space

required for assembling the needle-bar and

presser-bar within the head of the sewing-
machine. | | |

In the drawings accompanyin gandforming
part of this specification, Figure 1 is a front
elevation of a sewing-machine embodying my
present invention. Tig. 2 is an end view of
the sewing-machine as seen from the lef:
hand in Fig. 1. Fig. 3 is a plan view of the
sewing - machine, portions thereof being
broken away to more clearly illustrate cer-
tain of the details. Fig. 4 is a sectional

front elevation of the sewing-machine, show-

ing the needle-bar in its lowest position and
also showing, in connection with iis presser-
bar-lifting shaft, an auxiliary lifting device

located below the bed-plate of the machine

and adapted for operating said lifting-shaft.
T'his figure also shows in full and dotted lines
two oppositely-disposed driven gears in con-
nection with each other and carried upon the
shuttle-actunating shaft and adapted for recip-
rocatly meshing with opposite faces, respec-
tively, of a driving-gear to facilitate changes
in the direction of movement of the shuttle-
actuating shaft of the machine, as seen from
the right hand in Fig. 1. = Fig. 6 is a eross-sec-
tional view of a portion of the arm of the ma-
chine, on an enlarged secale, showing the
presser-bar-lifting shaft, a portion of its oper-

ating-rod, and the tension device controlled

by said presser-bar-lifting shaft, said figure
showing said parts in theiroperative position,
the lifting-shaft being depressed and the ten-
sion device being in position to exerta tension
upon theneedle-thread. Fig. 7isa view simi-
larto Fig. 6, showing said partsin their normal
or Inoperative position. Figs. 8,9, and 10 are
enlarged sectional views of the feed-lever-ac-
tuating device and theregulator therefor, said
figures, respectively, showing three different
positions of the regulator and illustratin g the
operation of thesedevices. Iigs.11and12are

sectional end views of portions of the sewing-

machine head on an enlarged scale, as seen
from the left hand in Fig. 1, said figures shov-
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and presser-bar and their actuating devices.

Fig. 13 is a sectional rear elevation of a por-
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tion of the head of the machine as seen from
the left hand in Fig. 11. TFig. 14 1s a cross-
sectional view of a portion of the arm of the
machine, showing the depressing-arm for the
presser-bar-operating shafft. Ifig. 1518 a sec-
tional plan view of the bed-plate of the sew-
ing-machine,showingthe feed-dog,feed-lever,
and the actuating mechanism therefor, a por-
tion of the bed-plate being broken away and
two positions of said parts being shown 1n
fall and dotted lines, respectively. Ifig. 10
is a vertical longitudinal section of a portion
of the bed of the machine, showing a portion
of the feed mechanism in front elevation.
Fig. 17 is a cross-sectional view of a portion
of the bed of the machine, showing a portion
of the feed mechanism in end elevation, as
ceen from the left hand in Fig. 15. Fig. 1s
io a cross-sectional view taken in line ¢ ¢,
Fig. 15, looking toward the right hand in said
ficure and showinga portion of the feed mech-
anisim, said figure being drawn on an enlarged
scale. Tig. 19 is a longitudinal section of a
portion of one end of the feed-lever, showing
the feed-dog in connection therewith. IFig.
20 is a detailed view of the loop-taker or shut-
tle as seen from the right hand in Fig. 21,
the end of the driving-shaft and the driver
for rotating said shuttle being shown in dot-
ted lines. Iig. 211is a cross-sectional view of
the shuttle, taken in dotted line d d, Fig. 20,
looking toward the right hand 1n sald figure
and showing a portion of the actuating m ech-
anism in connection therewith. Figs. 22 1o
30, inclusively, are detached views of the
loop-taker, the needle, and a portion of the
needle-actuating devicesin operative relation
to a piece of fabric to be stitched, said figures

illustrating, respectively, certain sueeessive |

positions of the aforesald parts during the
operation of forming a stiteh. Irigs. 31, o2,

and 33 are front, side, and cross-sectional”

views, respectively, of the lower portion of
the needle-bar, showing the resistance de-
vice for holding the upper thread against re-
fractive movement. Iig. 34 is a side view
of a portion of the shuttle or loop-taker and
cap, showing the bearing or seat for the ten-
sion device for the lower-thread; and Fig. 55
is a similar view showing the tension device
cecured thereto. Tig. 36 is a front view of
the tension device detached. Fig. 87 18 a
cross-secetional view of a portion of the shut-
1le and its tension device, taken in dotted
line b b, Fig. 35. Figs. 38 and 39 arc dia-
orammatic views showing the principal rela-
tive positions of the needle and shuttle dur-

“ing one cycle of movements of the needle-

bar, said Fig. 88 showing a multiplicity of
snecessive and relative positionsof theneedle,
needle - bar, and the needle - bar-actuating
crank and of the shuttle or loop-taker, and
IFig. 39 showing by oraphical diagram the

relative paths of movement of the needle ;

and shuttle and also illustrating their rela-
tive velocities. TFig. 40 is a diagrammatic
view similar to Fig. 39, but upon a reduced

scale, for illustrating a series of cycles of
movement of the needle and shuttle, and par-
ticularly for illustrating the suceessive posl-
tions of the needle during the operations ol
inaugurating and completing a stiteh in the
peculiarmannerand by them echanism herein
described. |

The framework of the machine, which

framework is designated in a general way by’

F and which may be of any suitable confor-
mation, comprises the horizontal bhed-plate 2,
having the bracket 2° and the removable
throat-plate 3 at one end thereof, the hollow
upright 4 at the opposite end of the bed-plate,

the lhollow horizontal arm & above and in hori-

sontal alinement with the bed-plate, and the

vertical needle -bar-receiving head 6 at the
outer end of the arm 5 and in vertical aline-
ment with the throat-plate o. |

In the organization thereof herein shown
and deseribed the stiteh-forming mechanism
comprises, in part, a reciprocatory needle-bar
supported at opposite ends for longitudinal
movement in shiftable bearings in the head
of the machine, a loop-taker or shuttle, sup-
ported for continuous rotary movement in a
plane oblique to the path of movement of and
below the needle-bar, and having a series of
cquidistantly-disposed loop-receiving spaces

70
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in the periphery thereof, the walls of which

loop-receiving spaces constitute hooks adapt-
ed for engaging the loop of then eedle-thread,
means in operative connection with and
adapted for simultaneously imparting com-
parative butrelatively varying movements of
a predetermined ratio to the needle-bar and
loop-taker, and fabric-feeding mechanism 1n
operative connection with and controlled by
the needle-bar-actuating means, all of which
will be hereinafter more fully deseribed.

In the preferred embodiment of my inven-
tion herein shown and described the needle-
bar or needle-carrier (designated by N) and
the presser-bar or fabric-clamp (designated
by P) are axially coincident and practically
constitute a unitary device, and therefore
when referring to these parts as a unitary
structure they will be hereinafter termed the
¢ aombined fabrie-clamp and needle-carrier.”

Theshuttle orloop-taker, which owing to 1is
peculiar construction will be herein termed
the “three-hook” shuttle or loop-taker, and

which is designated In a general way by S,

i« in the form thereof herein shown some-
what similar in a general way to the shuttle
or loop-takershown and described in my Pat-
ent No. 558,662, dated April 21,1896, In the
present instance the loop-taker is shown pe-
ripherally supported on rolls below the bed-
plate 2 and needle-bar N for rotary move-
mentin a plane obliquely to the path of move-
ment of the needle-bar in a manner herein-
after described, and as clearly shown in Kigs.
1, 2, and 4 of the drawings, said rolls frie-
tionally engaging the edge or track 8 of the
shuttle. Said loop-taker or shuttle S, which

will usually be of the same general confor-

100

[05

110

115

I30




IO

5

20

574,578 g

mation as the shuttle described in my said

patent, comprises, when the same is assem-
bled, the annularly - recessed or cup-shaped

member 9,which member constitutes the shut-
tle proper and has an inwardly - projecting
stem or hub 9, the lower-thread guide 10,
which guide constitutes the cap for the COP-
case formed within the shuttle and has a
cylindrical hub 10" and is revolubly carried
upon the hub of the member 9, and the de-
tent 12, extending into the hub 9’ and remov-
ably holding the parts assembled. This de-
tent or cop-holding device is in the nature of
a headed pin split longitudinally, as at 12" at

the head thereof, to form resilient holding-

arms adapted for impinging the interior of
the hub 9’ of the member 9, as will be readily

understood by reference to Fig. 21 of the

drawings. Thelower thread-carrying bobbin
I5, sometimes called the “‘cop” or “spool,” is
revolubly and removably supported u pon the
hub 10" of the said removable cap. The shut-
tle or loop-taker S is provided at one side
thereof with a tension device T3, adapted for
regulating the tension of the lower thread, as

will be hereinafter more fully described.
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‘needle-bar.

The loop-taker orshuttle S, in the preferred

form thereof herein shown, has a substan-

tially annular needle-receiving groove 13,
formed in the periphery thereof atone side of
the track 8, adapted for receiving the point
of the needle during the reciprocation of the
Sald loop-taker also has formed
in the periphery thereof three equidistantly-
disposed loop-receiving openings or spaces,
(designated bye, f, and ¢, respectively,) which
openings or spaces extend transversely
through the periphery or track 8 of the loop-
takerand formloop-en gaging hooks 14,15, and

16, respectively, said hooks being adanted for |

engaging the loops of the needle-thread W as

these are formed, and for carrying the same
entirely around the loop-taker to inclose the-

lower thread W', carried by the loop-takeror

shuttle S, to thereby form a lock-stitch, as will |

be hereinafter more fully described. Formed
in one side of the shuttle or shuttle member
Y, near the periphery thereof, are a series of
driver-sockets 27, herein shown as sixin num-
ber, arranged in three pairs, said pairs be-

ing preferably concentric to the axis of the

loop-taker and equidistantly disposed rela-
tively to each other, as clearly shown in Fi gs.
20 and 21 of the drawings, which sockets are

adapted for receiving the corresponding driv-
Ing-pins 28 upon the driving-arms 29 of ashut- |

tle-driver, (designatedin a general way by I,)
as will be hereinafter more fully deseribed.
As a means for revolubly and peripherally

supporting the shuttle or loop-taker S in a

plane at an ineclination to the path of move-

ment of the reciprocating needle-bar N and

obliquely to the axial line of the shuttle-ac-
tuating shaft, and also as a means for main-
taining a fixed relation in the movement of
the shuttle relative to the needle-bar, I have

provided an antifrictional shuttle-carrier

- which in the form thereof herein shown com-

prises a series of circumferentially-disposed
track-rolls 7, herein shown as four in num-

ber, revolubly carried upon laterally-adjust-

able track-roll carriers 7.  These carriers are
herein shown in the nature of studs having
crank-pins ov eccentrically-disposed shanks
7", which extend through transverse recesses

in the bracket 2" and are provided with nuts

rril
{

at the ends thereof, by means of which
sald studs are adjustably secured to said
bracket and by means of which the positions
of the track-rolls may be changed relatively
to the periphery of theshuttle which they sup-
port, as will be understood by reference to
Figs. 2 and 4 of the drawings. These track-
rolls are or may be of duplicate construction
and interchangeable with one another, and
will in practice be so disposed relatively to
the periphery of the shuttle that at no time
in the rotation of said shuttle will more than

oneot the loop-receiving spaces be contiguous

toatrack-roll. Thesetrack-rolls willin prac-
tice be peripherally grooved to receive and en-
gage the peripheral track 8 of the shuttle,
which track is preferably wedge-shaped in

cross-section, as most clearly shownin Fig. 21

of the drawings.

In order to provide a clear space unob-

structed by supporting means at the upper
edge of the shuttle contiguous to the throat-
plate, the track-rolls are so disposed relati vely
to the periphery of said shuttle that two of
sald track-rolls engage the periphery of said
shuttle at points each side of and below the
axis of said shuttle, and the other two track-
rolls engage the periphery of said shuttle at
points slightly above the axis of the shuttle

and considerably remote from a vertical line

drawn through said axis, thereby leaving at
the upper portion of the shuttle a clear space

75
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105

of considerable magnitude immediately ad-

jacent to the throat-plate and path of move-

IIO

ment of the needle through which the loop of

the needle-thread, after being carried around
the shuttle to inclose the lower thread, may
readily pass without interference from the
supporting means during the operation of
forming the stitch. This organization leaves
& considerable portion of the upper face of
the shuttle accessible from above, which is ad-
vantageous in sewing-machines of this class.
It will also be seen by reference to Figs. 3

and 4 of the drawings that the bed-plate 2 of
the machine terminates, at the free end there-

of, at a point between the upright 4 and the
axlalline of the needle-bar, and that the shut-
tle, the shuttle-carrier, and shuttle-driver are
all located forward of this end of the bed-
plate and arereadily accessible from the work-
ing end of the machine. |

As a convenient means for facilitating the
inspection and cleaning of the shuttle the
throat-plate 3, which is most clearly shown in
g, 2 of the drawings, is made to extend
from the front to the rear side of the bed-plate
of the machine and practically constitutes an

115

120

130
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oxtension of the bed-plate or the working ta- "

ble of said machine and is removably fixed to
the bed-plate of the machine by means ol

serews 8, the throat 3" thereof being in ver-

tical alinement with the needle-bar N. It
will beseen that by the removal of said throat-
plate the shuttle, shuttle-carrier, and driver
are fully exposed to view and are accessible,
practically, at all sides thereof.

The means for adjusting the track-rolls
relatively to the shuttle is or may be substan-
tially the same as the track-bearing mechan-
ism described and claimed in United States
Patent No. 551,196, granted to me December
10, 1895, to which reference may be had for
a more detailed description of these parts,
the novelty thereof in the present instance
residing in the particular organization rela-
tively to and in combination with certain
other features of the sewing-machine, as will
be pointed out in the claims.

The driving oractuating apparatusorn ech-
anism for the needle-bar, loop-taker, and feed
device of the sewing-machine is practically a
unitary mechanismcomprising a train of three
codperatively-connected actuating mechan-

_isms, one of which mechanisms directly con-

30
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stitutes an actuating mechanism for the nee-
dle-bar, another for the loop-taker, and an-
other for the feed device, and all of which
mechanisms coact to effect a predetermined
comparative relation of movement hetween
said needle-bar, loop-taker, and feed device.

The combined needle-bar, loop-taker, and

feed-actuating mechanism, in the preferred

organization thereof herein shown and de-
seribed, comprises two remotely - disposed
shafts D and D’, located horizontally one
above the other in parallelism, the shaft D
being in direct operative relation with the nee-
dle-bar N and the shaft D' being in direct op-
orative relation with the loop-taker or shut-
tleS: anintermediate vertical shaft D?; aone-
to-one train of gears E, operatively connect-
ing the needle-bar-actuating shaft D and the
infermediateshaft D% and a two-to-three train
of gears I, operatively connecting the inter-
mediate shaft D? and the loop-taker-actuat-
ing shaft D' .

‘As a convenient means for accelerating the
upward stroke of the needle-bar or for effect-
ing a relatively slow downward stroke and a
relatively rapid upward stroke of the needle-
bar, whereby the loop of the necdle-thread

may be drawn entirely off from the preceding

hoolt of the loop-taker and out of the path of
movement of the succeeding hoolk, as herein-
after more fully described, the upper horizon-
tal shaft D, which will hereinafter be termed

the ‘“needle-bar-actuating shaft” and which

is journaled at or near its opposite ends in
snitable bearings 30 in the arm 5 of the ma-
chine, is operatively connected with the nee-
dle-bar by means of a linkage connection com-

prising a erank 31, carried at the forward end

of the needle-bar-actuating shaft, and a con-
necting-link 32, pivotally connected at its up-

A 574,573

per end with the crank and pivotally connect-
od at its lower end to the necdle-bar at one
side the longitudinal axis of the needle-bar.
This linkage connection is so disposed rela-
tively to the needle-bar and actuating-shaft
that its neutral or dead-center position will
he inclined relatively to the longitudinal axis
of tiie needle-bar, as illustrated most clearly
in Fie. 11 of the drawings. 1t 1s desired 1n
this connection, however, that other means
than that herein shown and described for ei-
fecting a relatively slow dowm rard move-
ment and a relatively rapid upward move-
mentof the needle-bar may be employed with-
in the scope and limits of my invention.

The erank 31, whichis preferably secured to
the outer end of the shaft D,is shown provided
with a weighted extension 31" at the free end
thereof and is provided at its opposite end
with a transverse elongated bearing 317, in
which is journaled the stud or pin 32" on the
upper end of the connecting-link 52, which
link is pivotally secured by another stud or
pin at the lower end thereof, and at one side
the axis of the needle-bar to a strap 33, ad-
justably clamped or secured to the needle-
bar, as most ¢clearly shown in Figs. 11, 12, and
13 of the drawings. |

As a means for directly actuating the loop-
taker or shuttle from the horizontal shaft D'
and as a means for holding said shuttle in a
fixed peripheral relation with the peripher-
ally-disposed track-rolls and concentrie to a
fixed axis of rotation and thereby prevent ra-
dial movement of the shuttle when a loop-re-
ceiving space or opening comes opposite or
contiguous to a supporting - periphery of a
track-roll during the rotation of said shuttle
I have provided, in connection with the shatt
D’ ashuttle-supportingdriver H,which driver
in the form thereof herein shown has a series
of radially-disposed arms 29, each having al
the free end thereof two outwardly-project-
ing shuttle driving and supporting pins 23,
the pins of the successive arms of the driver
being adapted for successively engaging in
the corresponding driving-sockets 27 of the
shuttle for rotating the same and also for
maintaining said shuttle against radial move-
ment or vibratory movementf, during the ro-
tation thereof.

By reference to Figs. 20and 21 of the draw-
ings, which clearly illustrate the relations of
the shuttle § and driver, it will be seen that
cach pair of driving-sockets 27 18 located
in close proximity to and but slightly one
side of a peripheral loop-receiving opening.
Furthermore, it will be seen, owing to the
vertical inelination of the shuttle, that dur-
ing the rotation of said shuttle the driving-
pins of the arms of the driver successively
engage the shuttle when said arms have ad-
vanced to a position slightly below a hori-
sontal line drawn through the axis of the
driver, and that when one or two arms of the

-
(5

75

S0

QO

95

TOO

105

110

115

125

driver is in or approximately in a vertical

position both driving-pins of said arm or




Crt

I1C

I5

20

25

30

35

40

45

50

95

6o

574,573 | . “ >

arms are extended into their respective re- | ings, it will be seen that the organization of

ceiving or driving sockets in said shuttle,
thereby so taking hold of said shuttle as to
control the same against lateral or swinging
movementas the loop-receiving openings im-
mediately adjacent to said pins pass over the
periphery of the supporting-rolls, notwith-
standing only four such rolls are cmployed.
This construction and organization of shuttle
and driver therefor, as will be readily seen,
materially reduces peripheral frietional wear
to which the shuttle would be subjected if it
were entirely dependent upon the track-rolls
for support, and consequentl y 18 eonducive
to accuracy in operation. |

- The ““one-to-one ” train of gears K, which
operatively connect the needle-bar-actuatin o
shaft D and the intermediate or vertical shaft
D)? consists, in the form thereof herein shown :
of two substantially duplicate bevel-cears d
and d', respectively, in intermeshing engage-
ment and fixed one to the needle-bar-actuat.-
Ing shaft and the other to the intermediate
Shﬂft. o .

The ““two-to-three” train of gears opera-
tively connecting the intermediate shaft 12
and shuttle-actuating shaft D’ consists of a
relatively small bevel-gear d?, secured to the
Intermediate shaft, and a relatively large
bevel-gear d?, secured to the shuttle-actuat-
ing shaft, the difference in size of these two
last-mentioned bevel-gears being such as to
secure a comparative velocity to the shuttle-

actuating shaft and intermediate shaft, the
ratio of which will be as two to three, the

shuttle-actuating shaft making but two com-
plete revolutions during three com plete revo-
lutions of the intermediate shaft. This par-
ticular organization of driving mechanism

hereinbefore described, referring more par-

ticularly to the arrangement of the one-to-

one train of gears and the two-to-three train

of gears relatively to the needle-bar-getuaf-
ing shaft and intermediate shaft and to the
intermediate shaft and shuttle - actuating
shatt, respectively, secures to theneedle-bar.
actuating shaft and intermediate shaft si-
multaneous movements of coinciding veloci-
ties which, for the purpose hereinafter de-
scribed, is of material importance in the ef-
ficient operation of the machine and also se-
cures simultaneous movements to the shut-
tle-actuating shaft and intermediate shaft of
relatively varying velocities of a predeter-
mined ratio, as is requisite for
operation of the shuttle relatively to the nee-
dle-bar. The intermediate shaft D2?in the
organization of the sewing-machine mechan-
ism herein shown and described not only con-
stitutes. a convenient operative connection
between the needle-bar-actuating shaft and
shuttleractuating shaft, but also constitutes
an actuator for the feed mechanism of the

sewing-machine, as will be hereinafter de-

scribed.
From the foregoing desecription, and by a
comparison of the several figures of the dra-

the proper

the driving mechanism is such that while the

three shaftis—viz., the needle-bar-actuating

shaft D, the shuttle-actuating shaft D', and
the intermediate shaft D%—are practically de-
pendent upon each other for effective opera-

tion, each shaft has a special and independ-

ent function, to wit, the shaft D is in opera-
tive connection with and reci procates the nee-
dle-bar, the shaft D’ is in operative connec-
tion with and rotates theshuttle, and the shaft

D®is in operative connection with and actu-

ates the feed mechanism, and it will further-
more be seen that each of said. shafts and

the bearings for the same performs a certain

and approximately equal proportion of the
entire work, thereby securing a more perfect
balancing of the working parts and also se-
curing a greater accuracy and durability in

the operation of the machine than would be
~the case if one shaft carried a much larger

proportion of the load than another.
Thecombined needle-barand fabric-clam D,
in the preferred form thereof herein shown,
consists, as before stated, of the needle-bar
N and presser-bar P, supported for independ-
ent reciprocatory movement one within the
other.  T'he needle-har is preferably in the
nature of a round rod, symimetrical from end
to end and axially bored at the lower end
thereof to receive the needle, which needle is

held in place in said needle-bar in the usual

manner by a set-screw 35. The presser-bar,
which is preferably of eylindrieal form and
constitutes a guide for the needle-bar, is sup-
ported for sliding movement at its lower end
In a vertical bearing formed in the lower end

of the head 6 of the machine-frame, and is

similarly supported at its upperend in a bear-

ing 36, preferably adjustably secured to the

upper end of the head of the machine and

adapted for adjustment longitudinally of the
presser-bar. This bearing 36 at the upper
end of the presser-bar will usually be exter-
nally serew-threaded and serewed into the up-
per end of the head of the machine, and (in

this organization) constitutes the adjusting

member of the pressure-regulating device for
said presser-bar, the other member of said
pressure-regulating device consisting of aspi-
ral spring 387, surrounding the needle-bar N
and interposed between the upper end of the
presser-barand the outer end wall of the jour-
nal-bearing, as clearly illustrated in Figs. 11
and 12 of the drawings.

Removably secured to the lower end of the
presser-bar by means of ascrew 38 isa presser-
foot 39, which may be of any usual or suitable
construction. Theadjustable bearin g36 and
resistance-spring 37in the organization there-
of herein shown and described constitutes &
simple and effective pressure-regulating de-
vice for the presser-bar, and, in operation,
when it is desired to increase or decrease the
effective pressure of the presser-foot u pon the
fabric being operated upon it is only neces-
sary to screw the bearing 36 inward or out-
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er-bar P, and also as means

ive resistance of the spring 37 with relation
to the presser-bar, as will be readily under-
stood by a reference to said I4igs. 11 and 12
of the drawings. |

As will be seen by reference to Figs. 11, 12,
and 13 of the drawings, the presser-bar, at
the middle portion thereof, is tor a consider-
able length cut away at one side thereof, as
shown at 39, to form a slideway for the strap
33, which forms the connection between the
needle-bar and its actuating mechanism, said
slideway 39 being of sufficient length to per-
mit a free unobstructed reciprocation of the
needle-bar,irrespective of is position relative
to the presser-bar or when the presser-bar is
in a depressed or elevated position.

As a convenient, simple, and elfective
means for elevating and depressing the press-
for preventing
the accidental rotation of said presser-bar, 1
have provided in connection therewith &
presser - bar-lifting shaft or rock -shaft 40,

Wwhicl carries at its forward end, adjacent to

said presser-bar, the crank-arm 41. The
outer end 41’ of this erank engages In a can-
groove 42 between the fingers 12" at the outer
end of a laterally-projecting arm 43, which 1s
fixed at its inner end, asshown at 44 in IFigs.
11,12, and 13, to the presser-bar. Said erank-
arm 41 has bearing-faces 41" in engagement
with opposite sides, respectively, of the armn
13, which faces are adapted for preventing
aecidental rotative movement of said presser-
bar. As a means for operating or rocking
said presser-bar-lifting shaft 40 to raise or
lower the presser-Dbar, this shaft is shown
provided at opposite ends thereof with two
oppositely-disposed late rally-projecting rock-
ing arms 45 and 40, respectively, the one 45
of which extends through a transverse opell-
ing 47 in and is operable from the outside of
the horizontal arm 5 of the machine and will
be herein termed the ¢ presser-bar-depress-
ing arim.” The other arm 406 1s in the nature
of a cam and is adapted not only for elevat-
ing the presser-bar through the medium of
the presser-bar-actuating shaft, but is also

adapted for simultaneously operating a ten- ;

sion device, (designated in a general way by
T,)aswillbe hereinafter more fullydesecribed,
it constituting a presser-bar-lifting arm and
‘tension-deviece operator,” it may properly
be so termed. The presser-bar-depressing
arm 45 is designed to be operated by hantl
somewhat after the manner of the presser-
bar-lifting arms or leversin sewing-m achines
of ordinary construction, whereas the presser-
bar-lifting arm 46 is designed to be oper-
ated by the knee of the operator from below
the bed of the machine, and for this purpose
I have provided in connection with said 11ft-
ing-arm 406 a vertically-disposed lifting-rod
48, which is usually pivotally connected at
its upper end with said arm 46, and may be
supported for sliding movement in a vertical

bearing 49 in the framework of the machine.

l
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The lower end of the lifting-rod 48 projectls
somewhat below the bed of the machine and
may be operated by a lifting -lever 18, ful-
cromed upon a stud 19, secured to a bracket

20, which bracket may be fixed to the table

21, (shown in dotted lines in Ifig. 4,) upon
which the machineis supported. This oper-
ating-lever 18 is shown of the so-called ¢ bell-
crank” type, one arm of which is 1n hearing-
engagement with the lower en d of thelifting-
rod 48 and the other arm of which depends
into a position to be engaged and shifted by
the knee of the operator.

As will be seen by reference to Fig. 4 of the
drawings, force applied to the depending arm
of the lifting-lever 18 in the direction of the
arrow in said ficure will push the lifting-rod
upward and will, through the medinm of the
presser - bar-lifting arm 16, partially rotate
{he presser-bar-lifting shatt 40 and lift the
presser-bar from the position shown in Ifigs. 4
and 11 to the position shown in Ifig. 12. This
operation also causes the arm 46 to actuate a
tonsion device, (designated in a general way
by T,) which is connected with the arm of the
machine at points in vertical alinement with
the path of movement of sald lifting-arm 40,
as will be hereinafter more fully described.
The operation of the presser-bar-operating
mechanism will be readily understood by a
comparison of Figs. 3, 4,5, 6,7, 11,12, and 15
of the drawings with each other and with the
preceding description of the same.

In the preferred form thereof herein shown
and described (see Figs. 15 to 19, inclu sively)
the feed mechanism for the sewing-machine
comprises a feed-dog 50, which may be of any

suitable conformation, which feed-dog is ser-.

rated at its upper edge and extends through
he recess or throat 8’ in the throat-plate 3;

a feed-dog carrier or feed-lever 61, pivotally

carried for vertical and horizontal oscillation
by a bracket or feed-lever carrier 52; a link
53, connecting the feed-lever carrier and feed-
dog and adapted for maintaining the feed-
dog in substantial parallelism with the line
of its longitudinal movement; a feed-lever-
actuating cam 54 in adjustable rotative con-
nection with the intermediate shaft D* of the
machine and adapted (through the medium
of said shaft and connections hereinafter de-
scribed) for imparting alternating vertical
and horizontal oscillations to the feed-lever,
and a regulating device, herecinafter de-
seribed, in connection with and adapted for
adjusting the cam 54 laterally relatively toits
rotating means to increase or decrease the ef-
fective throw of the feed-lever and thereby
regulate the feed. Asillust ated most elearly
in Figs. 15 and 19, the feed-dog 50 is pivotally
connected at 50" to the forward end of the feed-
lever 51, and is pivotally connected at 50" to
the forward end of the parallel link 59, said
pivotal points being 1n alinement and 1n par-

allelism with the path of movement of the fab-

ric-engaging portion 50" of the feed-dog 50.
The opposite end of the link 53 is pivotally
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connected with the outer end of the feed-lever

carrier 52, said link being so connected to said.

teed-dog and feed-lever carrier as to have at
all times a parallel movement with relation
to the forward end of the feed-lever or that

end of the feed-lever intermediate to the feed- -

dog and feed-lever carrier, as will be readily
understood by reference to FFig. 15 of the d raw-
ings, in which two positions of said parts are
shown by full and dotted lines, respectively.
Thefeed-levercarrierisshown havin g apivot-
pin 55 at the inner end thereof journaled at
one end in a bearing 55,
integral with the bed-plate of the machine at

the underside thereof, said feed-lever carrier |

being held against longitudinal displacement
by means of a shouldered screw 56, serewed
into the inner end of the pivot-pin 55 and
bearing against the inner face of the bearing
95’ as illustrated most clearly in Fig. 18 of the
drawings. | -

In the usual form thereof herein shown the

feed-lever 51 is bifurcated at that end adja-

cent to the intermediate shaft D? to form
cam-engaging arms 60 and 60, adapted for
engaging the feed-lever-actuating cam 54 at

‘opposite sides of the axis thereof, as will be

readily understood by reference to Fig. 15 of

the drawings. Thisfeed-lever-actuatin geam .
o4, which will herein be termed the ““feed-

cam,” i, in the form thereof herein shown, in
the nature of a collar having a longitudinal
opening or bore 61 therethrough adapted for
receiving a sliding cam-shifting wedge 62,
carried upon and adapted for longitudinal
movement with relation to the intermediate
shaft D said bore being obliquely disposed
relatively to and preferably intersecting the

longitudinal axis of the collar orfeed-cam 54.

This wedge constitutes the regulator for de-
termining the effective movement of the feed-
lever, said wedge being of eylindrical form
and being provided at its upper end with a
circumferentially-grooved collar or head 63
and being adjusted longitudinally of the shaf
D? by means of an adjusting device, (desig-
nated 1n a general way by (,) carried in the
frame of the machine and in operative con-
nection with the sliding wedge or ad justing

member 62, as will be hereinafter more fally

described.

As a means for fixedly securing the feed-
cam as against longitudinal movement upon
the shaft D? said feed-cam is preferabl ¥ sup-
ported between the relatively small gear ¢
at the lower end of said shaft and the lower
Journal-bearing 64 of said shaft, as clearly
shown in Figs. 4, 5, 8, 9, and 10 of the draw-
Ings, and as a means for so securin g sald feed-
cam that it shall rotate with said shaft and at
the same time be shiftable laterally thereof,
sald cam has atits under face a slide 66, which
18 fitted for sliding movement in a slideway
formed in the upper face of the hub of the
bevel-gear d°, which gear is fixedly secured
to the shaft D as will be understood by ref-
erence to Iig. 4 of the drawings.

preferably formed

The adjusting device G for the wedge 62,
in the form thereof herein shown, is in the
nature of a stud journaled for rotary move-
ment in a bearing 67, formed in the side wall
of the upright or column of the frame, and
said stud has a crank-pin 68 the inner end of
which engages in the peripheral groove 69
in the collar or head 63 of the sliding wedge
62, as will be seen by reference to Fig. 4 of
the drawings. This adjusting device is re-
movably secured in the bearing 67 by means
of a detent-catch 70, seated in a transverse
opening 71, formed in the stud or adjusting
device G and engaging in an annular groove
72, formed in the inner face of said bearing
b7, the detent-catch being normally held in
1ts interlocked engagement with the faces of
the said groove 72 by means of a spring 73,
seated in the transverse opening 71 and bear-
Ing against the inner end of said detent-
catch, as clearly shown in said Fig. 4. For
convenience in rotating the adjusting device
and for determining the extent-of said rota-
tion with accuracy, said adjusting device is
provided at its outer end with a knurled head
7o, and is also provided at a point contiguous
to the outer face of the bearine 67 or outer
face of the end wall of the u pright 4 with a
graduated indicator plate or dial 76, adapted
to be read in connection with a pointer 77,
secured to said end wall with its point in close
proximity to the graduated periphery of said
dial.  (See Figs. 1 and 4.)

By means of the construction and organiza-
tion of feed mechanism, and of regulating
means therefor, as hereinbefore described, it
will be seen that the throw or effective hori-
zontal movement of the feed-lever mayv be in-
creased or decreased to a limited extent by

simply turning the adjusting device G to the

right or left, as the case may be, which oper-
ation will raise or lower the cam - shifting
wedge 62 relatively to the feed-cam 54 and
shift said feed-cam laterally relatively to the
axis of the shaft D? causing the same to de-
seribe a larger or smaller cirele durin g 1tS ro-
tation, and thereby increasing or decreasing
the throw of the feed-lever, as will be readily
understood by a comparison of Figs. 8, 9, and
10 of the drawings.

- As a means for securing the proper tension

to the upper and lower threads W and W/,

respectively, I have provided two tension de-
vices, (designated in a general way by T and
17, respectively.) The tension device T is
supported, preferably, in close proximity to
the source of supply of the upper thread W,
and is adapted for regulating the tension
thereof, whereas the tension device T2 is car-
ried by the cap or thread-guiding member 10
of the shuttle, as clearlv shown in Figs. 21 to
30, inclusive, and is adapted for regulating
the tension of the lower thread W'. As a
means for preventing the accidental retrac-

tion or premature taking up of the needle-

thread W (after the loop L has been formed

by the descent of the needle and prior to its
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engagement by oneof theloop-engaging hooks |

of the shuttle and during the earlier part of

the upward stroke of the ncedle-bar) I have !

provided an automatic resistance device 17,
which is shown carried by the necedle-bar,
preferably in close proximity to the extreme
lower end thereof, which resistance device 18
of a construction and organization adapted
for exerting a resistance upon the upper
thread or needle-thread W suflicient to pre-
vent a retracting movement or backward
slipping of said needle-thread d uring the very
earliest part of the upward stroke of the nee-
dle-bar, and for maintaining sald resistance
until the proper hook of the shuttle engages
the loop of the needle-thread, and as a means
for exerting an upward or drawing stress
upon the needle-thread in excess of the nor-
mal resistance of said thread during the lat-

ter part of the ascending movement of the

needle-bar, so as to guickly take up the loop
ond of the needle-thread after it has passed
completely around anda is released from the
shuttle, and to draw said loop into close prox-
imity with the fabric and out of the path of
movement of the hook from which said loop

was released, so as to prevent said hook from

accidentally reéngaging this loop, 1 have pro-
vided, in connection with the upper end of
the needle-bar, a retracting device 1", which
engages the needle-thread at a point inter-
mediate to the tension device T and the re-
sistance device T? and acts during the latter
stages of the upward stroke of then ecdle-bar
to draw said loop end above the path of move-
ment of the loop-engaging hooks, as will be
hereinafter more particularly deseribed In

connection with the description of the oper-

ation of the machine in forming the stitches.
Briefly stated, the tension device T, in the
form therveof herein shown, consists of the

axially-recessed carrying member 22, remov-

ably secured to the upper wall of the arm 5 of
the machine withits axisin vertical alinement
with the cam-face of the arm 406 of the presser-
bar-lifting shaft 40; a thread-carrying disk
23, carried upon said member 22, near the up-
per end thereof; a friction-plate or tension-
spring stop 24 in normal bearing contact with
the thread-carrying disk 23; a lifting-pin 25
for said friction-plate; a tension-spring 20,
carried upon said member 22 and bearing
acainst said friction-plate, and an adjusting-
nut serewed upon the upper end of said men-
ber 22 and adapted for regulating the ten sion
of said spring. The carrying member 29 pret-
erably has its lower end extended into the
interior of the arm 5 of the machine and has
its upper end diametrically red uced to form
abearing or spindle 57 for the thread-carrying
disk, as more clearly shown 1in Figs. 4, 5, 0,
and 7 of the drawings.

spindle 57 of the carrying member 22 1s slot-
ted longitudinally, as shown at 53, to form a
ocuideway for the central portion or bridge
94’ of the friction-plate 24, which plate ex-
tends through said slot, as shown 1n Figs. 0 |

—_— . am e — —— ——— T
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and 7. Theaxial recess through the carrying
member 22 is diametrically enlarged at the
upper end thereof to form a stop-face atl 22/
for the head of the lifting-pin 25 to limit the
Jownward movement thercof. This lifting-
pin 25, as shown in Figs. G and 7, projects at
its lower end beyond the extreme lower end
of the carrying member 22 and bears upon
and isadapted to be operated by the cam-tface
46" of the arm 40.

As will be understood by reference to Ifigs.
3, 4, 5, 6, and 7 of the drawings, the tension
deviee T is controlled, in so far as its effective
or ineffective operation is concerned, by the
operation of the presser-bar-lifting shaft 10.
It will be observed that when the presser-bar
is depressed thelifting-pin of the tension de-
vice T is in its lowest position and thespring
of said tension device presses the friction-
plate in close contact with the thread-carrying
disk 23, increasing the resistance 10 rotation
of said disk and consequently rendering the
tension device operative for the purpose in-
tended, whereas when the presser-bar of the
machine is elevated the lifting-pin 25 of the
tension deviee T is lifted by the arm 40 upon
the presser-bar-lifting shaft, which, asshown
in Fig. 7, carries the friction-plate 24 away
from and leaves the thread-carrying disk 23
free to rotate without resistance. T'his con-
struction and organization of the tension de-
vice, whereby itis controlled by the operation
of the presser-bar, is of considerable 1mpor-
tance, as it enables the operatorto withdraw
the worlk after lifting the presser-bar without
regard to the tension of the thread and with-
out the necessity of drawingoffa considerable
length of the upper thread W from the spool
by hand, as is customary with sewing-ma-
chines of ordinary construction, to prevent
breaking of the thread in the vieinity of the
need!le.

The tension device 1® for the lower thread
W'is in the nature of a disk slit from the pe-
riphery thereof inwardly, as shown most
clearly in Fig. 36 of the drawings, 10 form a
thread - receiving groove 80 and a resilient
thread-impinging arm 81. 'I'his tension de-
vice, as before stated, is carried by the cap
or thread-guiding member 10 of the shuttle,
it being removably secured to the outer face
thereof by means of a set-screw 82, as shown
most elearlyin Fig. 35, Thelower thread W',
which is earried by the bobbin of the shuttie
in the usual manner, is threaded through the
transverse opening 83 in the cap 10 of the
<huttle and is carried over and under the re-
silient arm S1 of the tension device 1® in the
manner shown in Figs. 22 to 30, inclusively.
This tension disk or deviece T2 will preferably
he somewhat ‘¢ dished” or be convexed rela-
tively to the face of the cap 10, npon which
it bears, so that for the purposes of increas-
ing or decreasing the tension of the lower
thread W' it is only necessary to adjust the
set-serew 82 inward or outward, so thab the
resilient arm 81 of said disk will bear with
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A greater or less pressure upon the lower
thread, as will be seen by reference to Figs.

22 to 30, inclusively, and to the detail views
of said devices shown in Figs. 34 to 37, in-
clusively. This tension device, however, is
“automatic” in its action within certain lim-
1ts, since the larger size of thread bends out-
ward the said arm to a greater extent, thereby
producing a greater friction on the thread.
Henee when properly constructed the device
seldom needs to be adjusted. |
Theresistance device T2 which isconnected
with the needle-bar at the lower end thereof,
as before described, and which 1s adapted for
holding the upper thread against premature

retractive movement, is somewhat similar in

general construction to the tension device TV,
1t consisting of a thread-carrying disk or pe-
ripherally-erooved roller 89, carried for ro-
tary movement upon a stud 86 at the outer
end of a Dbracket or arm 87, secured to the
lower end of the needle-bar, as illustrated
most clearly in Figs. 31, 02, and 33; an ad-
Justing-nut 88. screwed upon the outer end of

sald stud, and a spiral Spring 39, carried upon
said stud between the thread-carrying disk

and adjusting-nut. This spring 89, as will
be seen by a comparison of Figs. 6, 7, 31, 32,
and 53 of the drawings, is relatively small as
compared to the spring 26 of the tension de-
vice T, and will consequently have no ma-
terial effect upon the normal tension of the
upper thread W, which is wholly governed
by the main holdback or tension device T.
T'he function of the resistance device, as be-
fore stated, is to prevent accidental retrac-
tion of the needle-thread or upper thread dur-
Ing the very first part of the upward stroke

of the needle-bar and ata point below the eye

of the needle and to prevent aceidental dra -
ing up of the loop L before the same is en-
gaged Dby the hook of the loop-taker, which
drawing up of the loop might be occasioned
by the extreme tautness of the upper thread,
which is always more or less elastic, this elas-
ticity of the needle-thread having a tendency
to retract or draw back the slack created by
the descent of the needle in forming the loop
L to be engaged by a hook of the loop-taker
or shuttle. In practice the resistance device
1% will be so regulated in its effective opera-

tion relatively to the main tension deviee T

as to hold the upper thread against retractive
movement caused by its own elasticity, but
will not have sufficient power to interfere
with the feed or forward movement of said
thread. This will be readily understood by
reterence to Fig. 4 of the drawings.

The retracting device T’, which, as before

stated, isadapted for taking up the inerement:
- of the loop

cnd immediately preceding the

final drawing up of the same to form the
stiteh and for drawing said loop end out of
the path of movementof and preventing the
reengagement thereof by the hook of the loop-
takerorshuttle, is, in the form thereof herein
shown, in the nature of a projecting arm car-

' ried by the needle-barat the ﬁpper end thereof

and provided with an eye 90 at the outer end
thereof for engaging the upper thread W, as

shown in Figs. 1 and 2 of the drawings. This

retracting deviece is so disposed and operative
relatively to the tension device T that the
thread-engaging end of said retracting device
will, when the needle-bar is in its depressed
position, be located somewhat below the hori-
zontal path of the upper thread W or below
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a horizontal line drawn throu ghthe periphery .

of the thread-carrying disk of the tension
device T, and in consequence thereof the re-
tracting device will, during the first part of
the upward stroke of the needtie-bar, have no
retracting effect upon the needle-thread and
will only be effecrive for this purpose during
the latter part of its upward stroke, at which
partof its upward stroke it will, owing to the

increased distance of the thread-en gaging eye

from the tension device T, draw upon the up-
per thread, and owing to the effective resist-
ance of the tension device T the entire re-

tractive movement of the upper thread must’

necessarily take place at a point Lelow the
retracting device and adiacent to the needle,
the resultant effect being to reduce the size
of the loop released from the shuttle and draw
the same into close proximity with the fabrie
and out of the path of movement of the hooks
of the loop-taker or shuttle. This peculiar

taking up or in-drawing of the loop end of

the needle-thread is accomplished with great
‘apldity owing to the peculiar connection of
the needle-bar-actuating shaft with the nee-

-dle-bar, to wit, at one side of the longitudinal
~axis thereof, as before stated and as shown

most clearlyin Figs. 11,12, and 13 of the draw-
ings, which connection secures to the needle-

bar an upward and downward movement of

relatively varying velocities, the upward
movement thereof being accelerated, as will
be understood by reference to Kig. 39 of the
drawings, which is a graphical diagram illus-
trating certain successive and relative Posi-
tions of the needle and shuttle and also illus-
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trating the ratio of variation in the velocity -

of the needle during its apward and down-
ward stroke.

Referring to Figs.22 to 60,inclusively,which
figures illustrate nine successive positions as-
sumed by the shuttle; needle, needle-bar, and
a portion of the needle-bar-actuating mech-
anism in the operation of forming a stitch, it
1s desired to state that while the successive
positions of the end portion of the needle-
thread loop are substantially correct tle
configuration of the intermediate portion is
slightly modified to more clearly show Oppo-
site portions of said loop. |

The machine herein shown and deseribed is
especially designed for forming whatis knewn
as a “‘lock-stitch;” but it will be understood
that by reversing the movementof the shuttle

or feed mechanism a chain-stiteh might beé

formed. For this purpose the shuttle S iS
shown having the loop-receiving openings ¢,
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£, and g of such conformation that the oppos-
ing walls of each opening will constitute oppo-
site loop-engaging hooks adapted one for en-
gacement with the loop of the needle-thread
when the shuttle is driven in one direction,
and the other is adapted for engagement with
said loop when the shuttle is driven in the
opposite dirvection, and as a means for re-
versing the movement of the shuttle I have
shown, partially in dotted and partially in

full lines in Fig. 4 of the drawings, a pair ol ;

oppositely-disposed reversing-gears, wlhich in
practice will be connected together and sup-
ported for a shifting movement upon and lon-
oitudinally of the shuttle-actuating shaft D’
and adapted foralternately meshing with the
bevel-gear d? at the lower end of the inter-
mediate shaft D2 Suitable shifting means
(not shown) will be provided 1n connection
with said shiftable gears forthrowing one or
the other of them into or out from working
mesh with the cearof the intermediate shatt,
as will be readily understood by reference to
said Fig. 4. It will be understood, however,
that my present invention is not limited to
the particnlar organization of mechanism
above described for reversing the shuttle to
form the chain-stitel, as other means might
he employed in connection with the shuttle-
actuating mechanism for accomplishing this
end. It is also desired to state, in this con-

nection, that the form of loop-engaging hooks |

of the loop-taker might also be variously
modified (especially where the machine ig de-
signed only for forming a lock-stitch) with-
out departure from my present invention.
As a preamble to the description of the op-
eration of the machine in forming a lock-
stiteh it is deemed desirable to state that
with the organization of shuttle and needle
actuating mechanism herein shown and de-
seribed the shuttle and needle - bar are 8o
timed in their movements relatively to one
another that the ratio of movement thereof
is as two to three, the shuttle making two
complete revolutions to three complete recip-
rocations of the needle-bar. Thus it will be
seen that at each complete upward or down-
ward strolke of the needle-bar the peripheral
travel of the shuttle is substantially equal to
one-third of the length of the circumference

of said shuttle, and in consequence cof the

cquidistant peripheraldisposition of the three
loop-receiving openings or spaces ¢, f, and g

| one of the loop-receiving spaces of the shut-

]

- —_—_——— -t —m

relatively to each otherand their peculiarop--

erative arrangement relatively to the recip-

rocations of the needle, as represented 1n
Figs. 22 to 30 of the drawings, then cedle will
at cach descent or complete downward stroke
of the needle-bar come in ¢lose proximity to,
but slightly in advance of, a needle-thread-
loop-engaging space or opening and in DOSI-

tion to insure the engagement of the loop

formed by said downward stroke of the nee-
dle by the hook of said adjacent loop-receiv-

‘ . . : |
ing space, and it will be further observed that

at each complete reciprocation of the needle

|

tle will be carried past the loop-engaging po-
sition, and the successive loops formed by
the needle will be successively engaged Dy
the several hooks in the alternating order ol
their rotation.

Referring to the diagram Iig. 33, the dotted
circle R represents the circuit or path of
movement of the needle-bar-actuating crank.
The parallel vertical lines R" and R~ respec-
tively, represent the paths of movement of
the needle and its connection, and the large
dotted circle R3 represents the circuit or path
of movement of the loop-engaging hooks of
the loop-taker or shuttle. 'T'he dotted cirele
R, which represents the circuit of the crank,
is shown divided by dots &, ¢, J. £, {, m, n, 0,
D, g, 1y S, t,u, vy and w, respeetively, into six-
teen aliquot parts, which represent sixteen
successive positions of the crank during one
complete rotation thereof, and upon the ver-

tical line R’ is a series of indicating-marks

which coincide in number with the dots of the
circle R, which marks are designated /', ¢, 7',
LU mn, o, p, o, ', s, o, v, and w',
respectively, and representsixteen su CCessIve
positions of the needle, corresponding to the
aforesaid sixteen successive positions of the
crank, and the large circle R* which repre-
sents the periphery of the shuttle, is divided
by radial lines 72, 42, j°, k% I?, m?* 02, 0% 17,
2, 1%, s, 2 u?, vR and w?, and I3, 43, 95, k5 1P,
ne, 08, and of, respectively, into twenty-touar
aliquot parts, representing twenty-four suc-
cessive positions of a loop-engaging hook of
the shuttle during one and one-half recipro-
cations of the needle, the sum of the spaces
between the lines designated by /* to w7, al-
phabetically and inclusively, expressing the
distance traversed by one of the loop-engag-
ing hooks of the shuttle at each complete re-
ciprocation of the needle, and the sum of the
spaces between the Jines designated by I’ 1o
0%, alphabetically and inclusively, expressing
the distance traversed by one of the hooks of
said shuttle during one-half of a complete re-
ciprocation of the needle, that is, d aring one
complete upward or downward stroke thereof.

Referrine to the graphical diagram, I'ig. 54,
the full horizontal line O and the full carvi-
linear line O’ represent, respectively, the or-
dinntes or the respective paths of movement
of the shuttle and needle-bar, said diagram
representing therelative positions of the shut-
tle and needle-bar during one complete recip-
roeation of the latter. The vertical division-
lines (designated by O? in said figure) repre-
sent sixteen successive positions of the shut-
tle and needle-bar, corresponding with the
sixteen successive positions thereof repre-
sented in Fig. 38. The points of intersection

of the vertical division-lines O* with the curvi-
linear line O’ are designated by ', 7', 7, &,
I'om, n', o, p, g, ', s, v, v, and ), re-
spectively, and the distances of these points
of intersection above or below the horizontal
dotted line O? represent the sueccessive posi-
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tions of the eye of the needle above and below
the throat-plate of the machine, which throat-
plate is represented by said dotted horizontal
line O°. By a comparison of these two dis-
grams, Kigs. 38 and 39, the relative move-
ments of the shuttle and needle during one
complete reciprocation of the needle-bar can
be readily understood. In Fig. 39 the differ-
ence in the velocity between the upward and
the downward strokes of the needle is defined
by the dotted curvilinear line O%

In Fig. 40, which is a graphical diagram
uapon a relatively reduced but somewhat ex-

tended scale as compared with Fig. 3%, I have

shown the successive relative positions of the
shuttle and needle during a plurality of cy-
clesof movements thereof, ora sufficient num-
ber to denote the entire series of movements
necessary for inaugurating and completing
one stitch. This figure is intended as & com-
panion figure to and it is intended to be read
In connection with Figs. 22 to 50, Inclusively,
which latter figures illustrate in a different
manner from Fig. 40 a series of cycles of
movements of said shuttle and needle and a
portion of the actuating mechanism Necessary
In the operation of inaugu ating and com-
pleting one stitch, each figure representing
one step In the operation of forming the
stitch. For convenience the suceessive po-
sitions of the stitch-forming mechanisms will
be referred to in the chronological order
shown in said Figs. 22 to 30, respectively and
ineclusively, and as also represented in g,
40 as first, second, third, fourth, fifth, sixth,
seventh, eighth, and ninth positions, respec-
tively. |

In the series of cycles of movements in the
operation of inaugurating and completing a
stitchillustrated in Figs. 22 to o0, iriclusively,
the shuttle and needle are shown in several
of the figures in coinciding positions, certain
successive cycles of movements being practi-
cally repetitions of certain preceding cycles

of movements, although each figure, 7. e.,

Figs. 22 to 30, inclusive,.illustrates a sepa-
rate and distinet step in the process of form-
ing the stitch, and for the purpose of desig-
nating without confusion the relative POSi-
tions assumed by the needle and shuttle at
each step in the operation of forming a stiteh
I have shown in the graphical diagram Hig.
20 the successive positions of the needle and
shuttle in their progressive order, said posi-
tions being represented by the vertical lines
marked *‘Ist,” ““2d,” 33,7 ““4th,” < 5th,”
““6th,” ““7th,” ““Sth,” and ¢ Ith,” respectively,
which will be readily understood by a com-
parison of the graphical diagram Fig. 40 with
Ifigs. 22 to 30, inclusive.

In the operation of forming a stitch, as-
suming the shuttle and needle to be in the
first position, (illustrated in Figs. 22 and 40,)
with the needle and needle-bar in their ex-
treme retracted or upper ‘‘dead-center” Po-

sitions (designated by p’, Figs. 38, 39, and
and the hooks of the loop-receiving open-

40)

ings e, f,and g of the shuttle in the positions
designated by h? p? and AS, respectively, and
the upper and lower thread in the positions
they occupy preparatory to the formation of

a loop, a movement imparted to the needle-

bar-actuating crank in the direction of the

arrow in Fig. 22 and a simultaneous rotative

movement imparted to the shuttle in the di-
rection of the arrow in said figure will carry
the needle downward with a variable descend-
ing movement to the second or lower dead-
center position (designated by &/, Figs. 88 and
40) and the shuttle will be rotated one-third of
a complete rotation, the needle during this
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operation forming the loop, and a hook, as 15, -

(see Tig.
eration to engage the loop. During the lower
stages of this downward movement of the nee-
dle, or in its travel from v’ to w"and thence to
I, (see Iig. 88) the velocity of said needle is,

23,) coming into position at this op-

owing to the peculiar disposition of the crank-

and-link connector. greatly decreased, as com-
pared with the middle portion of the descend-
Ing movement thereof. This results in the
holding of the loop

for a considerable length of time in position
to be engaged by the hook of the loop-taker,
thus avoiding the aceidental non-en gagement
of the hook with the loop, as might oceur if

the needle were not materially retarded

throughout the lower stages of its downward
movement. This practically constitutes the
first ef

stitch. After the loop has been formed, as
Hlustrated in Fig. 23, by the descent of the
needie from the position shown in IFig. 22 to
that shown in Fig. 23 the resistance device
T7at the lower end of the needle-bar becomes
elfective for holding the looped end of the
needle-thread against accidental drawing up,
relatively to the needle, during the first stages

of the ascending movement of the needle-bar.

A continued movement of the shuttle and
needle next brings said parts to the third PO-
sition (shown in Figs. 24 and 40) with the eye
of the needle slightly below the throat-plate
and the hook 15 of the shuttle in its “*loop-
taking” position. After the loop I of the
needle has been engaged by the hook of the
shuttle, which occurs immediately after the
needle-bar has reached its lower dead- center
position and is on the ascendancy, the veloc-
ity of the needle, owing to the peculiar dis-
position of the crank-and-link conneétor
(hereinbefore described) of the needle-bar, is
greatly increased during the lower part of the
ascending movement of the needle as coms-
pared with the decrease in the veloeity of the

| needle during the corresponding lower part

of the descending movement of said needle.
This results in & comparatively sudden tight-

ening of the loop on the hook of the shuttle,

thereby holding the loop against accidental

- displacement relatively to, and after the same
has been engaged by, the loop-taker, and also
quickly carries the hook of the needle-bar

formed by the descent
~of the needle practically without movement

ective step in the inanguration of the
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pastits lower dead-center position. The nee-
dle and shuttle are next carried by the con-
tinned movement thereof to the fourth posi-
tion, (shown in Figs. 25 and 40,) the first loop

T, of the needle-thread having at this time

been carried approximately one-third way
around the shuttle and the needle-bar at this
point in the cycle of movement being again
at its upper dead-center position. In the
next or fifth position (illustrated in Iigs. 2b
and 40) the first loop L is shown in full lines
carried by the hook of the shuttle approxi-
mately one-half way around said shuttle, at
which point said loop has its greatest slack,
and said loop being also shown in dotted lines
in said figure in its ¢ fully-drawn-out” posi-
tion or midway between the positions thereof
shown in Figs. 25 and 260.

In the sixth position of the parts (illustrated
in Fig. 27) the first loop L is shown carried
approximately two-thirds way around the
shuttle, the slack of said loop having been
taken up and the loop retightened by the
downward stroke of the needle-point through
and below the fabric in the formation of the
second loop L/, which second loop at this stage
of operation in forming the stiteh is ia sub-
stantially the same position as that of the first
loop, (shown in Fig. 23,) another hook, as 14,
having arrived approximately at the loop-
taking position.

In the seventh position of the parts (shown
in Fig. 28) the first loop L is shown advanced
but a short distance from the position shown
in Fig. 27, and the second loop L' is shown
engaged Ly the hook 14 of the shuttle. In
this position the needleis on the ascendancy,
and after the shuttle in its continued rotation
carries the hook 14 past this loop-taking po-
sition the second loop L/, as it is carried
around by the shuttle, takes up the first loop
L, the resistance device T* holding the needle
side of the thread against slippage until the
first loop L is fully drawn up, the resist-
ance of this resistance device upon the needle
side of the thread being, in practice, greater
than the resistance of the fabric upon the
drawing end of the first loop L. Thus 1t will
be seen that before a succeeding loop in its
course around the shuttle can exert sufficient
strain upon the ncedle side of the thread to
overcome the resistance of the resistance de-
vice T? the preceding loop must be nearly
drawn fully up.

In the eighth position of the parts (showh
in Fig. 29) the first loop L is shown drawn off
from and out of the path of movement of the
hoolk 15 and is shown in locked engagement
with the lower or shuttle thread, and the sec-
ond loop L' is shown advanced a distance

“equal to one-third of a rotation of the shuttle.

During this eighth stage in the operation of
forming the stitch the retractive device T is
effective, owing to the accelerated upward
movement of the needle-bar, for drawing the
second loop taut, and through it taking up
theinerement of the first loop to thereby draw

574,573

said first loop off the hook carrying the same
and out of the path of movement of the sue-
ceeding hooks of the shuttle, as will be un-
derstood by veference to Fig. 29 of the draw-
ings. Owing to the relatively apid veloceity
imparted to the needle during the carlier
part of the ascending movement thereof,
which effects a relatively rapid and proper
drawing up of the first loop, the needle 1s
brought to its upper dead-center position at
a relatively early period in the operation ol
drawing out the second loop, and therefore
the needle will begin its downward movement
before the second loop is completely drawn
out, which will materially prolong the latter
portion of the stitch-forming operation and
will draw up the preceding loop of the stitch
with a reduced speed. This avoids a sudden
tension on the thread while said loop is being
cntirely drawn out, and owing to this slower
action subjects the thread to less strain than
would otherwise acerue.

In the ninth and last stage in the operation
of forming a stiteh (illustrated in Fig. 30) the
second loop L' isshown in dotted lines in said
Fig. 30 fully drawn out and in the same po-
sition as the first-loop position,which ig shown
in dotted lines in Tig. 26, and is shown In
full lines as carried one-half way around the
shuttle. In this last operation of forming a
stiteh the second loop L/, when it reaches the
dotted-line position, as shown in Ifig. 30,
draws the first loop taut and in interlocked
engagement with the lower thread and with
the fabrie, and thus completes the formation
of the stitch.

From a comparison of the several operative

" views of the drawings, in connection with the

foregoing deseription of the stitch-forming
operation of the machine, it will be seen that
the combined needle-bar and shuattle-actuat-
ine mechanism is so organized and timed as

| to impart such comparative and relatively-

differential movementsto the needle-bar and
shuttle as will effect a retardation or decreasc
in the normal velocity of the needle-bar at
the lower stages of its descending movement

and just preceding the arrival of the hook of

the loop-taker in position to take the loop,
and will effect an augmented acceleration in
the ascending movementof theneedle-barim-
mediately succeeding the taking up of the
loop by the hool of the loop-taker; or, 1n other
words, the needle-bar and loop-taker will be
so actuated that the hook of the loop-taker
will be brought into position to take theloop
simultaneously with a decrease in the de-
scending velocity of the needle-bar, and said
loop-tuker will be advanced to take and draw
out the loop simultaneously with an increase
in the ascending velocity of the needle-bar.
From the foregoing it will be seen that the
needle-bar has the normal velocity thereotf re-
tarded during the lowerstages of the descend-
ing movement thereof anc angmentatively
accelerated duaring the corresponding stages
of the ascending movement thereof, and that
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the hook of theloop-takerarrivesin position to
and does take the loop, in point of time, prac-
tically between the retarded descending and
accelerated ascending movements of the nee-
dle-bar. |

~ In the organization of mechanism herein
shown'and described for carrying out the op-
eration of forming a stitch after the manner
deseribed in the preceding paragraph the
means forimparting the comparative and rel-

atively-variable movements described to the
needle-bar and shuttle, the retention device

for preventing a retractive movement under
limited stress of the needle-thread after the
formation of the loop and preparatory to the
engagement of said loop by the shuttle or
loop-taker, and the retractive device carried
Ly the needle-bar and adapted for retracting
the needle-thread after release of the loop by
the shuttle or loop-taker, so as to quickly
draw the same out of the path of movement

- of the hooks of the shuttle or loop-taker, are
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important factors in the operation of the ms-
chine, and, in connection with the tension de-
viee T, constitute an operative combination

of elements whose coaction materially con-

tributes to the successful operation of said

machine.

The particular organizations of the several
elements comprising the sewing-machine and
the successive positions of the stitch-forming
devices beingsofullyillustrated in the several
figures of the drawings, it is deemed unnec-
essary to a clear understanding of the opera-
tion of forming a stitech to enter into a de-

‘tailed description of the operation of the minor

parts of the machine, as this will be readily
understood by those conversant with that
branch of the sewing-machine art to which
this invention appertains.

Certain of the elements herein shown and

described, but not herein specifically claimed,

constitute the subject-matter of separate ap-

plications for Letters Patents of the United
States—to wit,the ‘“loop-taker” or ¢ shuttle,”
substantially in the form thereof herein
shown and deseribed, constitutes the su bject-
matter of my patent granted April 21, 1896,

No. 558,662, and the ““reversing driving

mechanism” for the shuttle (shown in full

and dotted lines in Fig. 4 of the drawings)

constitutes the subject-matter of an applica-
tion filed by me January 26, 1895, Serial No.
950,558, and the feed-lever, actuating mech-
anism therefor, the feed-dog, and means for
mailntaining said dog in paralleiism with the
line of itslongitudinal movement are claimed
in my application filed March 21, 1895, Serial
No. 542,632,

IHaving thus described my invention, I
claim— |

1. In a sewing-machine, the combination
with fabric holding and feeding devices, of
stitch-forming mechanism comprising a ver-
tically-reciprocating needle-bar; a revoluble
three-hook loop-taker; a horizontally - dis-
posed needle-bar-actuating shaft;acrank car-

13

ried by said needle-bar-actuating shaft; a
link pivotally connected at one end with said
crank, and pivotally connected at its opposite
end with the needle-bar, in the rear of the
path of movement of said needle-bar; a hori-
zontally-disposed loop-taker-actuatin g shaft;
a driver carried by said loop-taker-actuating
shaft and in operative connection with the
loop-taker; a vertically-disposed feed-actu-
ating shaft; a one-to-one train of gears op-

eratively connecting the needle-bar-actuat- |

Ing shaft and feed-actuating shaft; a two-to-
three train of gears operatively connecting

the loop-taker-actuating shaft and feed-actu-

aling shaft; a driver in connection with one
of said shafts; and suitable tension devices
for the thread, all constructed and organized,
whereby the loop-taker and needle-bar will
have a two-to-three ratio of movem ent, and
whereby- the needle will have a relatively
slight retardation during the lower part of
its downward stroke, and a relatively great
acceleration during the corresponding lower
part of its upward stroke.

2. Inasewing-machine, the combination of

a reciprocatory needle-bar; arevoluble three-
hook loop-taker; a feed-lever; a loop-taker-

‘actuating shaft in operative connection with

the loop-taker; a needle-bar-actuating shatt
in operative connection with the needle-bar;
a feed-lever-actuating shaft, having lever-ac-

tuating means thereon, located intermediate

the loop-taker and needle-bar-actuating
shafts; a two-to-three train of gears opera-
tively connecting the loop - taker-actuating

shatt and intermediate shaft; a one-to-one

train of gears operatively connecting the in-
termediate shaft and needle-bar-actuating
shaft; and means for actuating one of said
shafts, whereby a two-to-three ratio of move-
ment is effected between the loop-taker and
needle-bar. |

5. In a sewing-machine, the combination
with fabric-holding and fabric-feeding de-
vices; of stitch-forming mechanism com pris-
ing a revoluble loop-taker having three equi-
distantly-disposed peripheral loop-engaging
hooks; a reciprocatory needle-bar carrying a
needle; a loop-taker-actuating shaft; a nee-
die - bar-actuating shaft; an actuating-con-
nector between and connecting said loop-

taker-actuating shaft and needle-bar-actuat-

ing shaft, and embodying a shaft and a one-
to-one and a two-to-three train of gears for
effecting a two-to-three ratio of movement be-
tween the loop-taker and needle-bar; and a
connector between the needle-bar-actuating
shatt and needle-bar, for effecting a retarda-

' tion in the velocity of the needle-bar at that
point in the descending movement thereof

which corresponds with the loop-taking posi-
tion of the loop-taker, and foreffecting an ac-
celeration in the velocity of the needle-bar at
that point in the ascending movement which
corresponds with the initial loop-drawing po-
sition of the loop-taker. |

4. In a sewing-machine of the class speci-
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fied, the combination with the frame of the
machine and with the vertically-reciprocat-
ing needle-bar and its actuating-shaft; of a
revoluble loop-taker peripherally supported
at an inclination to the path of movement
of and below the needle-bar, and having three
relatively equidistant peripherally-disposed
loop-engaging hooks, and having three pairs
of relatively equidistantly-disposed driving-
sockets in one side thereof, located, one pair
between each two adjacent hooks; a loop-
taker-actuating shaft; a driver carried by
said shaft with its axis at an inclination to
the axis of the loop-taker, and having equi-
distantly-disposed driving-pins in position
and adapted forsunccessively entering the suc-
cessive pairs of driving-sockets in and for ro-
tating the loop-taker, and also adapted for
holding said loop-taker against movement
relatively to said driving-pins; mechanism
operatively connecting the needle-bar-actu-
ating shaft and loop-taker-actuating shaft
for reducing the speed of the latter; and
means for actuating one of said shafts.

5. In a sewing-machine, the combination
with the sewing-machine head and with suit-
able fabrie-feeding devices, of a longitudi-
nally-recessed presser-bar supported for ver-
tical movement in, and locked as against ro-
tary movement relatively to, said head; a
presser-bar actuator in operative connection
with said presser-bar; a needle-bar supported
for reciprocatory movement in said presser-
bar; a needle-bar-actuating shaft; an actu-
ating-connector extending through the longi-
tudinal recess in the presser-bar, and opera-
tively connecting the needle-bar and needle-
bar-actuating shaft, and providing means for
holding the needle-bar against rotation rela-
tively to the presser-bar; and complemental
stitech-forming mechanism.

6. In a sewing-machine, the combination
with a reciprocatory needle and a revoluble
three-hook loop-taker; of needle-barandshut-
tle actuating mechanism organized and timed

to impart relatively slow and fast, downward

and upward strokes, respectively, to the nee-
dle-bar, and retard the lower part of the slow,
downward stroke, and accelerate the corre-
sponding lower partof the fast, upward stroke
of said needle-bar at predetermined points in
the rotation of the shuttle, substantially as
described, and comprising a needle-bar-actu-
ating shaft having its axis in the plane of,
and at right angles to, the axis of the needle-
bar; a crank carried at the end of said shafit
and having a link connection with the needle-
bar; a loop-taker-actuating shaft located in
the plane of, and parallel to, the needle-bar-
actuating shaft; and an actuating-connector
between and connecting the needle-bar and
loop-taker actuating shafts, and embodying
a one-to-one and a two-to-three train of gears,
for effecting a two-to-three ratio of movement
between the loop-taker and needle-bar actua-
ating shaflts.
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with fabric holding and feeding devices, of
stiteh-forming mechanism comprising a re-
ciprocating needle-bar; a revoluble three-
hook loop-taker; a needle-bar-actuating
shaft; a crank carried by said shaft; a link
pivotally connected with said crank and nee-
dle-bar: aloop-taker-actuating shaft; adriver
carried by said loop-taker-actuating shaft and
in operative connection with the loop-taker;
a feed-actuating shaft; a one-to-one train of
cears connecting the needle - bar-actuating
shaft and feed-actuating shaft; a two-10-
three train of gears conneecting the loop-taker-
actuatingshaftand feed-actuating shaft; and
a driver in connection with one of said shafts;
and the parts beingso organized that the loop-
taker and needle-bar will have a two-to-three
ratio of movement, and the needle will have a
relatively slight retardation during the lower
part of its downward stroke and a relatively
areat acceleration during the corresponding
lower part of its upward stroke.

3. The combination with a sewing-machine
head, of combined presser-bar and needle-bar
mechanism comprising a tubular, longitudi-
nally-recessed presser-barnon-rotati vely sup-
ported for vertical movement in said head; a
needle-bar supported for reciprocatory move-
ment within and concentric to the presser-
bar; a needle-bar-actuating shatt carrying a
crank adjacent to the needle-bar; a strap car-
ried by the needle-bar and extending throu oh
the recess in the presser-bar, and holding the
needle-bar against rotation relatively to the
presser-bar; a link pivotally connected at one
end to the strap and atthe opposite end there-
of to the erank on the needle-bar-actuating
shaft; a presser-regulating deviee in adjust-

 able connection with the presser-bar; means

for actuating the presser-bar independently
of the needle-bar: and complementary stitch-
forming mechanism.

0. The combination with the sewing-ma-

c¢hine head and with the tubular, longitudi-.

nally-recessed presser-barnon-rotatively sup-
norted for vertical movementin the said head;
of a needle-bar supported for reciprocatory
movement within and concentric to the
presser-bar; a rotating needle-bar-actuating
shaft carryinga crank adjacent to the needle-
bar; a strap earried by the needle-barand ex-
tending through the recess in the presser-bar
and adapted for holding the mneedle - bar
against rotation relatively to the presser-bar;
and a link pivotally connected at one end to
said strap and av the opposite end to the crank
of the needle-bar-actuating shaft.

10. The combination with the sewing-ma-
chine head, of a presser-bar supported for
vertical movement in said head; a laterally-
projecting arm fixed to said presser-bar and
having cam-faces on the outer end thereot;
a rock-shaft supported for rocking movement
in bearings in the sewing-machine head; and
q crank carried at the outer end of said rock-
shaft, and having a pin extended between the

7. In a sewing-machine, the combination ! cam-faces of the laterally-projecting arm of
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the presser-bar; and means for actuatin o the
rock-shaft to raise and lower the presser-bar.

11. The combination with the sewing-ma-
chine head, of a presser-bar supported for
vertical movement in bearings in said head;

a pressure device in adjustable engagement

with the upper end of said presser-bar: a lat-
erally-projecting arm secured to said presser-
barand having oppositely-disposed cam-faces
at the outer end thereof; a rock-shaft sup-

ported in bearingsin said head:; a crank car-

ried at the outer end of said rock-shaft and
having a crank-pin in movable engagement
with and between the cam-faces of the later-
ally-projecting arm; and means for actuatin o
the rock-shaft to raise and lower the presser-
bar. | |

12. The combination with the sewing-ma-
chine head, of a presser-bar supported for
vertical movement in said head, and having
a laterally-projecting slotted arm; a crank

engaging in the slot in said arm and having

stop-faces in bearing engagement with the
opposite sides of said arm, and holding the
same against lateral movement; and a rock-
shatt in connection with, and having means
sald crank to raise and
lower the presser-bar. '

13. Inasewing-machine, a vertically-recip-

rocating needle-bar; a revoluble three-hook
shuttle peripherally supported below the nee-
dle-bar; a horizontally-disposed needle-bar-
actuating shaft having means in conneection
with, and adapted for effecting a relatively
slow downward movement and a relatively
rapid upward movement of, the needle-bar at
every two-thirds of a revolution of the shut-
tle; ashuttle-actuating shaftin vertical aline-
ment and in horizontal parallelism with the
needle-bar-actuating shaft: a vertical shaft
intermediate to the two horizontal shafts; a
one-to-one train of gears operatively connect-
ing the needle-bar-actuating and vertical
shafts; a two-to-three train of gears connect-
ing the shuttle-actuating and vertical shafts,
whereby a two-to-three ratio of movement is
maintained between the shuttle - actuating
shaft and needle-bar-actuating shaft; and
feed mechanism in direct operative connec-
tlon with, and actuated by, the vertical shaft.

14. In asewing-machine,cdoperative stitch-
forcing and fabric-feeding mechanism com-
prising a reciprocating needle-bar; a revolu-
ble three-hook loop-taker; auniversally oscil-

55 latory feed-lever carrying a feed-dog; and

60

combined needle-bar, loop-taker, and feed-
actuating mechanism constructed, organized,
and timed to actuate the loop-taker and
needle-bar with a two-to-three ratio of nove-
ment, and effect a slow downward and a rela-

tively rapid upward movement of the needle-
bar at every two-thirds of a rotation of the
loop-taker, and also to impart a feed move-
ment to the feed-lever subsequently to each
downward stroke of the needle-bar, and com-
prising a loop-taker - actuating shaft and
needle - bar - actuating shaft located in the

plane of the axis of the needle-bar and at
richt angles thereto; a feed-lever-actuating
shaft; a one-to-one and a two-to-three train
of gears operatively connecting the feed-le-
ver-actuating shaft with the needle-bar and

loop-takeractuating shafts, respectively:; and
means for actuating one of said shafts.

15. In a sewing-machine of the class speci-
ed having a suitable frame, a vertically-re-
ciprocatory mneedle - bar, a revoluble multi-
hook shuttle, and a feed-dog supported for
reciprocatory movement intermediate to the
needle-bar and shuttle; in combination with
a horizontally-disposed needle-bar-actuating
shaftin operative connection with the needle-
bar; a horizontally-disposed shuttle-actuat-
ing shaft operatively connected with the
shuttle; a vertical shaft having means in
operative connection with the feed-dog and
adapted for directly controlling the move-
ments of said feed-dog; a one-to-one train of
gears directly connecting the needle-bar-ac-
tuating shaft and vertical shaft; and a two-
to-three train of gears directly connecting
the vertical shaft and the shuttle-actuating
shaft. | |

16. In a sewing-machine, the combination

with two horizontally-disposed shafts and a
vertically-disposed shaft, of actuating mech-
anism for synchronously rotating the two
horizontal shafts with a two-to-three ratio of
movement; a reciprocatory needle - bar in
operative connection with one of said hori-
zontal shafts; arevoluble three-hook shuttle
operated by the other horizontal shaft; a feed
mechanism in operative connection with the
vertical shaft between the two horizontal
shafts, and actuated by said vertical shaft;

=

means in directconnection with, and adaptecd

for rotating, one of said shafts, to effect a
simultaneous movement of all of said shafts;
and means in position and adapted for effect-
1Ing a relatively slow downward and a rela-
tively rapid upward movement of the needle-
bar at every two-thirds of a revolution of the
shuttle. | | |

17. In a sewing-machine, a reciprocatory

needle-bar; a revoluble multihook shuttle:

a teed-dog supported for reciprocatory move-

ment intermediate to said needle-bar and
shuttle; and a feed-lever supported for oscil-

latory movementsand carrying said feed-dog; -

in combination with a horizontally-disposed
needle-bar-actuating shaft in operative con-
nection with the needle-bar; a horizontally-
disposed shuttle-actuating shaftin operative
connection with the shuttle; a vertically-dis-
posed feed-lever-actuating shaft: a feed-le-
ver-actuating cam adjustably carried by said
shaft in operative connection with the feed-
lever; aone-to-one train of gears directly con-
necting the feed-lever-actuating shaft and
needle-bar-actuating shaft; a two-to-three

train-of gears directly connecting the feed-

lever-actuating shaft and shuttle-actuating
shaft; means for directly actuating one of
said horizontally-disposed shafts to rotate
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both of said shafts at comparative speeds ol
relatively-varying velocities; and means for
maintaining the feed-dog in parallelism with
the line of its longitudinal movement.

18, In a sewing-machine, the combination
with a reciprocatory needle-bar and its hori-

zontal actuating-shaft, and with the revolu-

bleshuttle and its horizontal actuating-shaft;
of a feed mechanism cowmprising a vertical
shaft intermediate to, and in direct geared
connection with, the two aforesaid horizontal
shafts: a feed-cam shiftably carried by, and
adapted for movement transversely of, the
vertical shaft, and having means for impart-
ing both vertical and horizontal oscillations
to a feed-lever: a feed-lever supported mid-
way of its length for vertical and horizontal
oscillations, and having cam-engaging armns
at one end thereof in engagement with oppo-
site sides of the feed-cam; a regulating de-
vice in sliding connection with, and adapted
for changing the transverse relations of, the
feed-cam and vertical shaft; a feed-dog piv-
otally carried for longitudinal reciprocation
by the feed-lever; and means for actuating
the three shafts in synclironism.

19. In asewing-machine having a suitable
frame and a revoluble shuttle, the combina-
tion therewith of a combined cloth-clamp and
needle-carrier comprising two axially-coinci-

— —m . — —
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dent members locked as against rotation and
supported for longitudinal movement rela-
tively to each other, and the outer member
of which has an outwardly-extended cam-
faced arm: and actuating mechanism for said
members which consist of two horizontally-
disposed shafts, one of which 1s supported
for rotation and has a crank operatively con-
nected by means of a link with the inner
member at one side of and remote from the
axis of said inner member, and is adapted
forimparting arelatively slowad vancing and
a relatively rapid retracting movement to
said inner member, and the other shaft of
which carries acrankin operative connection
with the eam-faced arm, and is adapted to be
operated to lift the outer member independ-
ently, of the inner member; means for con-
tinuously rotating that shaft which 1s oper-
atively connected with the inner member, to
offect o continuous reciprocation of said in-
ner member:; and means for operating that
shaft which is in operative connection with
the outer member, to raise and lower said
outermember relatively to the inner member.
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