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ATION forming part of Letters Patent No, 695,915, dated March 25, 1902,
Application filed April 27, 1900, |

Serial No. 14,639, (No model.)

To all whom it may corncerm:

Be it known that we, WILBUR I. DIAL and
GEORGE H. DimoND, citizens of the United
States, residing at Bridgeport, county of Kalr-
field, State of Connecticut, have invented an
Improvement in Sewing-Machines, of which
the following description, in connection with
the accompanying drawings, is a specifica-
tion, like characters on the drawings repre-
Sentmﬂ* like parts.

Thm invention has for its object the pro-
duction of a sewing-machine capable of being
run at a very high rate of speed, high-speed-
ed machines being necessary owing to the
sharp competition in manufacture, and the
faster the speed the more valuable the ma-
chine. ‘

In the class of machines upon which this
invention is an improvement the loop-taker
has Dbeen rotated commonly at a variable
speed; but a loop-taker having a variable
movementcannot be runat a very high speed,
and with such loop-taker the take-up has
been moved from a groove cutin the face of
a rotating hub or cam or by a form of take-
up S0 constructed as to be inher entlyincapa-
ble of highspeed. + Attempts have been made
to increase the speed of this class of machine
by imparting to the loop-taker a plurality ot
movements at high speed for each reciproca-
tion of the needle; but in such attempts the

take-upwasactuated aspreviously described,

which precluded the production of a 111011- |

speed machine.

We have found in the development of a

high-speed machine that each of the three
agenciesformanipulating the thread for forms-
ing the stitch~-to wit, the needle mechanism,
the take-up mechanism, and the loop-taking
mechanism — required improvement.
abolishing the variable or oscillating move-
ments Of_ the loop-taker, neither of which

movements is capable of use at a high speed.
from its very nature, and by substituting a
loop-taker having a plurality of rotations at
a uniform speed for each reciprocation of the
needle a looping mechanism has been pro-
duced capable of the very highest rate of
‘The mneedle - operating mechanism

speed.

| chine embodying our improvements.

By

tating the same.

—_———— e —

dle-bar, and the momentum of this part,

| must necessarily involve a 1@011)100313111@' nee- 50

which increases with every inerease in the

rate of speed, can only be redunced by either

decreasing the length of the throw or weight
of the pmt and, as we shall subsequennly

show by this 1nvenmon we have materially
reduced the length of the throw of the nee--

55

dle-bar, and consequently the momentum of '

the part, thus enabling a proportionally

higher rate of Sneed Wlth respect to the nee-
dle bar.

The prior vibrating tmke-uP arms we have:

found incapable of bemﬂ' operated at the rate

60

of speed attainable by the,_ needle and loop-

ing mechanisms by reason of the fact that it
is impossible to prevent the wear of the cam
mechanism and properly to lubricate the
same and by reason of the fact that hitherto
the parts have been incapable of securing the
timing requnired and of being constructed so
as to be mechanically capable of high speed.

By this invention we have produced an or-
canized sewing-machine in which each of the
instrumentalities referred to is capable of a
high and uniform rate of speed, and this end
we have secured by combining with a recip-
rocating needle-bar and a loop-taker rotating

at a continuous uniform rate of speed and-

having a plurality of rotations to each com-
plete reciprocation of the needle-bar a vibrat-
ing take-up arm operated by mechanism such
as descubed whereby it is capable of a speed
equal to that of the loop-taking mechanism.
Figure 1 is a view 1In perspectwe of a ma-
Fig. 2
is an end elevation of the arm of the machine,
showing the face-plate partially broken away
and disclosing our improved take-up mech-
anism. Fig. 3 1s a detall in cross-section,
showing the actuator and engaging device of
the take-up and connected parts. Ifig. 4isa
plan view of the cap-plate. Iig. 51s an en-
larged view, partly in cross- Seetlon of the
loop -taker mechanism and the means for ro-
IFig. 6 18 a development of
the paths of movement of the needle-point
and talke-up eye of ourimproved mechanism.

i, 7 is a development of the paths of move-
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ment of the needle-point and take-up eye of
a take-up mechanism wherein the pivot of the
actuator is located directly upon ‘the crank-

pin. Fig. 8is a diagramimatic view illustrat-
ing the movementsof a take-up, the paths of

movementof which are shownin Fig.7. Fig. 9

18 a diagrammatic view 111L1stratmcr the move-

ments of ourimproved take-up.

The aim of thisinvention is the production
of a high-speed sewing-machine in which the
loop-taker may make between six thousand
and ten thousand revolutions per minute, the

- machine making a stitch during each two ro-

tations of the loop-taker.
In the production of our novel and high-
speed sewing-machine we employ loop-taker

mechanism running continuously at a uni-.

-~ form speed, the 100p taker making a plurality

20
chosen for illustration in our present machine

25

of rotations for each complete 1ee1orooatlon

of the needle-bar and needle, and we have

a loop-taker and loop-taker-actuating mech-
anism substantially such as shown in Umted
States Patent No. 578,136, granted to uas
March 2, 1897. 1In the use of e_maehine run-
ning at excessive high speed it is necessary
that the reciprocating parts shall have the

- least degree of movement possible, and this
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1s especla]lv trueof the needle-bar,which has
heretofore had a degree of movement much

in excess of that necessary.for it to perform

its funection. To cooperate with this high-
speed loop-taker and in order to avail our-
selves of the high speed thereof, we have
found it necessary to provide a novel take-up
and to locate the several parts thereof in cer-
tain positions—positions which experience
and experiments have shown us to be the ones
in whieh it i8 possible to obtain excessive high
speeds without wear and shock. Our teke-
up mechanism in the form in which we have
herein illustrated it is eomposed of
fulerumed behind the plane in which the nee-
dle-bar is reciprocated. The lever has ex-
tended from 1t an arm vibrating in a plane
between and closely adjacent the plane of

movement of the needle-bar and the plane of

movement of the usual needle-bar-actuating
link. . This arm forms an engaging portlon
which cooperates with an aetuator compris-

- 1ng a sleeve moving upon said arm and con-

55

60

nected with and deri\i’iog its movement from
The arrange-
-ment of the take-up, the needle-bar, and the
means for actuating them is such tha,t the ac-

a projection on the said link.

tuating forces are e*-;erted as directly as pos-
sible, and there is little tendency to produce
toreion or binding of the parts, either of

-which results would be prohibitive of a high

rate of speed.

In order to avoid the shock whiceh occurs
by reciprocating the needle-bar at a very high
speed, we have so constructed and arranged

~our take-up mechanism that we may make
‘use of a comparatively small throw in the

a_ lever

695,915

needle-bartoaboutone and one-eighth inches,
whereas hitherto such throwhasbeen usually
aboutoneandone-half inches. Wehavealso
demonstrated the fact that it is of great ad-
vantage to obtain the necessary thlow of the
take-up arm with as short a take-up arm as
possible, since & long take-up arm is in the
way and is objectionable. Thelength of the
throw of the take-up arm, as is known, is
fixed by the requirement of the parts of the
sewing mechanism and the work to be done

and cannot be altered without disarranging

the entire relation of the parts of the sewing
mechanism which long experience and ex-

| periments have established. One reason for

this is that it is desirable and, in fact, neces-
sary in a machine running at high Speed to
maintain a large lower-thread supply, which
renders necessary a large bobbin, and hence
a definite throw of the teuke -up for 001113101111]“‘
the needle-thread which must pass around
the bobbin.

We have found that the conditions which
exist in a high-speed machine of the charac-
ter described and the functions which it is
demanded shall be performed by the take-up

require the placing of the parts of the take-

up mechanism in the position shown in the
drawings and hereinafter described.

We have found that to secure the best re-
sults in the relative timing of the various
parts of the take-up mechanism they should
be related to each other, as shown chiefly in
the three features—that the pivot of the take-

.up arm be located a certain distance in the

rear of the plane of the needle-bar, that the
pivot of the actuator be located on the pro-
jection of the needle-bar-actuating link ex-
tending rearwardly, and that the sald pro-
;]eetwn be located at a certain angle with the
sald link. FEach of these dlsta,nees and the

angle referred to we have found by experi-
meut to be about as shown in.the drawings.

We have also found that the needle-bar and
the take-up lever-arm, herein termed the
‘““engaging device,” should be operated from
the same link, and that to secure as direct
an application of the actuating force as pos-
sible and to minimize torsional strains and
the binding of the parts the engaging device
should be located between the link and the
needle-bar. In obtaining these positions for
the timing of the parts we have been gov-

-erned by the conditions before referred toand

by the conditions that it is necessary, first,
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that the take-up should not act to pull on the

needle-thread before the needle-thread has

slipped past the center line of the bobbin, so

as to be free to pass off from around thesame;
secondly, that the take-up action shall occur
during a minor portion of one rotation of the
main shaft,that it shall be gradnal atits com-
meneement quick during the greater portion
of its e*ctent and n'xaduel in its 11111811 that the
giving-down action of the take-u p shall oceur

- needle-bar, thus reducing the throw of the i during the major portion of the revolution of
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bhé main shaft and shall bé steady and slow
throughout its extent, and, thirdly, that the
take-up shall cease to act and commence to

- give down slack thread before the needle has |

reached the fabric. It isneedless toenlarge
upon these three requirements, for it is ob-
vious that unless they be fulfilled the ma-
chine would be practically inoperative or at |
least inoperative as a high-speed machine,
If the take-up shonld commence to act so as
to pull on the needle-thread before it had
passed the center of the bobbin and was
ready to cast off therefrom, not only would
there be a strain upon the thread at that
point, but there would be a consequent draw-
ing of the thread from the spool; but as the
take-up has previously drawn the supply for
the next stitch from the spool there would be
an excess of thread afforded for the next
stitech, which would resultinimperfeet work.
The advantaoes of a take-up acting in the
times referred to—that i 1s, quickly duunn' 1ts
take-up action and slowly and pr cwtwally
uniformly during the letting down of the
thread—are well 16000'1:11?6(1

It isnecessary that the take-u p should have
completed its take-up action and commence
to furnish slack thread before the needle
reaches the fabrie in its downward move-
ment; otherwise the thread would be cut or
broken by reason of the fact that as soon as
the eye reaches the fabric the demand for
thread is doubled. Itis alsoto benoted that
both at the commencement and at the finish
of the take-up action the movement of the
take-up is comparatively slight, and in order
to fulfil the requirements at this point 16 18
necessary not that the theoretical but that
the practical commencement and finish of
the take-up action Should occur at about the
points referred to.

It will be noted that a counterbalance is
provided upon the main shaft to counteract
the effect of the oppositely-situated crank-

arm and connected parts, thus insuring a

steady and even movement of the shaft and
connected parts.

Referring to the drawings, A represents
the bed- plate A*, the ovelhanﬁmﬂ arm; CX,
the mam under Sh‘tfb c®, the undel 10t&t1ﬂﬂ
Shatt «*, a oear ther eou meshnw with a gear

fasb on 2 shaft a*, provided with a bevel-
ﬂ'eal a’, which engages a bovel-gear «®at the
lower end of the shaft ', carrying the hook
¢/, the hook eontmnmn‘ within its open snnce
a bobbm-emum g, havmﬂ* a pmgeetmn 73,
which enters a notch in a projection €2, ex-
tended downwardly from the throat- plme e,
sald notch preventing the rotation of the lmb-
bin with the hook, the bobbin ¢ inserted in
the bobbin -ecase in practice and retained
therein by a projection ¢% the plate b* sus-
talning the sleeve a!, through which the
shaft ' is extende, said plate being held in
position by a sef-serew % and the teed bar
I, having usual feed-points marked 2%, The

|

E

parts so far referred to are and may be all as
fully deseribed in said United States Patent
No. 578,136, dated March 2, 1897, so need not
be herein more fully described. 'The patent

referred to shows, however, two loop-takers,

each cooperating withitsown eye-pointed nee-
dle, but herein we have illustrated but one
loop-taker and one eye-pointed needle.

The needle-bar C, having an eye-pointed

70

75

needle ¢,and the presser-bar D, provided with

a presser-foot d*, which may be lifted when-
ever desired by turning thelifting-handle D?,
it contacting with the Drojeetion d, ¢
by said bar, are and may be as usual In sew-
ing-m &ehmeb

The rotating needle-bar-actuating &,haft B,
extended thrml gh the overhanging arm of the
machine and h&ving at 1ts rear -end & suit-
able driving-pulley B® has at its end within
the head of the machine a crank or plate B’,
provided with a erank-pin b, which receives
a link ', the lower end of which is fitted over
a smtable stud extending backwardly from
the collar 6%, connected with‘ the needle-bar
by a suitable screw b3,
moving the needle-bar is of the well-known
type employed in the Wheeler & Wilson sew-
ing-machines, and it may be of any usual or
equivalent construction. -

The needle-bar-operatinglink b'is p1 OV1ded

car 1led -

30

L
This mechanism for

95

at 1ts upper end upon therearsideorthe side

away from the operator with a projection I,

the said projection forming an obtuse angle

with the main portion of the link, and upon

this projection, at the end thereof, is pivotally
mounted the part which we have termed the-

‘““take-up actnator” M. The actuator M com-
“prises a sleeve m, provided with suitable oil-
holes o7 and fitted to slide upon the rod s,
which we term the ‘‘take-up-engaging de-
vice” and which is connected w1th or made
an integral part of the take-up arm €% the
sleeve m having extended from oné side there-—
of and at right angles therewith a second
sleeve p, which fits over a pin r, fastened to
the end of the aforesaid projection /, whereby
the said actuator M may turn about the pin
1+ and slide upon the rod s.
1s shown as fulerumed above the main shaft
and at the rear of a vertical plane passmﬂ
through the said shaft.

The take- -up arm € has an eye at the end
thereof for the thread, the said arm -being
Journaled upon a pin s in a hub fX, de-—

The take-uparm
115

10O

105

II0

120

pending from the cap-plate 7, suitably sup-

ported on the overhanging arm back of the

vertical path in whicl t_he needle-bar C is

adapted to bereciprocated, said ecap-plate be-

ing 1epleaented as pmwded with slots

7' to
receive Serews f-

and having,as herein shown,

at 1ts under side a rib 73, which enters a lon-
gitudinal groove ¢ in- the top of the arm Aj;

bust it will be understood that the hub f* may
be sustained or carried at the head of the
~overhanging arm in any way.

The slack-thread controller /%, bearing on

128
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~ the needle-thread between the thread-tension | B, 6? b, and r represent, respéctively, the ful-
| devwe 1 and thread-receiving eye of the take-

up, may be and is substantially such as rep-
resented in United States Patent No. 599,894,

dated March 1, 1898, and the tension devwe

~itself may be of any usua,l construction, the

10

device herein- reptesented presenting two
disks, one of which is acted upon by a suit-

able sprmﬂ' adapted to be adjusted by a set-

nut v'.
The thread o, taken from a suitable SpOO]

may be led through or over a thread-guide o'
- between the tension device U, thence under

the looped end of the slack-thread controller

ht, through the eye of the take-up e? and down

_'_through sultable thread-guides o0° 0® to and

‘through the usual eye at the lower end of the

needle.”
The operation of the parts during the ro-
tation of the shaft B occurs in the tlme and

* order hereinafter described.

The stud », which forms the pivot of the
actuator M, as previously stated, is plaeed on

- the pro;lectlon extending rea,rwardly from the

needle-bar-operating lmk and thereby it be-

comes possible to time the movement of the

-~ take-up arm so that it will have a different

phase of movement from the movements of

" the needle-bar and also of the looping mech-

30

anism which has a'definite relation to that of
the needle-bar. The take-up thus attainsits

- maxima and minima of movement after those
. of the needle-bar, and by reason of the par-
ticular arranﬂement of parts shown has a

35

movement w1th relation to the movement of |

~ the needle-bar which is illustrated by Fig.

6, the difference between the movements of

| the I'GSpectwe parts being apparent upon a

- comparison with FHig.
movements of the same parts when the take-

40

| movement of the needle-bar and ¢ that of the
take-up, one complete cycle of movements
. being shown in each instance, the abscissas

7, whleh shows the

up actuator is pivoted upon the crank-pin.
In Figs. 6 and 7 the curve n represents the

representing time of rotatlon and the ordi-

,' nates length of throw.

By supportmn‘ the take- up independently

" of the crank and shaft for actuating the nee-

dle-bar the strains due to the momentum of
" the parts are reduced to a minimum, and the

- speed of the machine may be 1110reased and
the power required for driving the parts be re-
- duced and the movément is made easy. The

55D

OSItlonmn' of the engaging device between

- the link an_d the needle bm and the direct

connection between the link and each of these
parts causes the actuating force applied

- through the link to be exerted with great di-
6o

rectness to the needle-bar and also to the
take-up, and the tendenc¢y to torsion in the
parts and the tendency to binding is as slight

as possible.

- The operation of the take- -up may best be
understood by reference to Figs. 8and 9 of the
drawings. In the former ﬁgure the points s,

crum of the take-up, the main shaft, the pivot

connecting the link to the needle-bar, the
crank-pin, and the stud r, forming the axis of
the take-up actuator, while C represents the
needle-bar. |

In operation the take- up commences to rise
and take up the slack in the needle-thread
substantially as the loop of needle-thread is
in position to begin to be cast off the bobbin,
the needle at such time ascending, and as the

needle-bar continues to rise the take-up isac-

tuated quickly, completing its operation of
taking up and tightening the stitch and draw-
ing thread from the needle-thread supply for
a new stitch, the usual feeding device (shown
in Fig. 5) acting while the needleis out of the
material to engage and move the material be-
ing stitched, sz—md materiallying in usual man-
ner on the wmk-suppmt of usual form.

It will be seen that by the positioning of
the parts described a comparatively long
horizontal movement and a comparatively
short vertical movement of the actuator is
obtained, and it will be noticed that during
any movement in line with or substantially
in line with the tangents to the path of the
stud r from the fulecrum s’ the take-up is
practically inoperative, since during such
movement the actuator is sliding along the
engaging device, while during any horizon-
tal or .substantmlly hormontal movement the
take-up is acting either to take up or give
down the thread, because during such move-

ment the actuator is swinging the engaging

device. It will thus be seen that the take-
up commences practically at the pointd and
acts from that point to the point 6 to take up
the thread gradually, from the point 6 to the
point 7 rapidly, from the point 7 to the point

1 8 still more rapidly, and from the point 8 to

the point 9 very gradually. From the point 9
to the point 10 the take-up while giving down
the thread is acting very slowly by reason of

the practical coincidence of the path with

the tangent, from the point s’ the actuator
sliding through the engaging device Irom
the point 10 around to the point 4 the take-
up acts slowly and practically uniformly, al-
though with slightly increasing and decreas-
ing speed to and from aboutthe middle of such
movement. From the point 4 to the point 6
by reason of the practical coincidence of the
path with the tangent from the point s'it has
slight motion. Durmﬂ* the take-up action
the actuator is much nearer to the take-up
fulerum than it is during the letting-down
action, the change of leverage thus providing
to some extent for the dlﬁ:'erence in speed of
the two movements.

It will be seen that by our constr nction of

75
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95

100
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I10O

115

120

125

fulerumed take-upprovided with anengaging -

i device sliding upon an actuator having both

a rotary and reciprocating movement we have
obviated the use of cams or other similar de-

130

| vices which it is impossible to make nse of
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ments of spiral curves.
ated by a point of ‘this character we have
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suceessfully in a machine which is run at |

anywhere near the high rate of speed now de-
manded.

This device is capable of perfect lubrica-
tion and runs smoothly at a great speed.

2

the timing referred tois secured and by pass-

ing the thread through an eye at the end of

the take-up arm the thread is under com-
plete and constant positive control of the

take-up during its entire movement.

A reference to Figs. S and 9 of the drawings
will show to some extent the reasons for the
particular construction of the take-up mech-
anism which we have found necessary.

represent the path of movement of the take-
up eye, or, more properly, of an imaginary

take-up eye located, for convenience, in line
with the engaging device of the take-up.
previously stated, the length of throw of the

As

take-up is fixed by the requirements of the
machine, and for the relative size of theparts

‘1llustrated in these figuresit-should be of the

length shown in Fig. 9. It will thus be seen
that a take-up arm of a length sn

Fig. 8, by an actuatorpivoted directly upon
the crank - pin, would have a throw much
less than is requisite, and that in order to
obtain the necessary throw the take-up arm

would have to be lengthened to the point '

to the extent shown in Fig. 8, which is ob-

Jectionable for the reasons previously noted;

but this is not the most serious objection to

placing the pivot of the actuator upon the |

crank-pin. Areference to the respective fig-
ures will show the vast differencein the tim-
ing of the parts. It will be seen that owing
to the fact that one end of the needle-bar
link movesin arightline, while the other end

moves in a cirele, that any point upon the

link, or rigidly connected thereto, will move

In a path the segments of which form seg-
The curve gener-

herein termed an ‘“‘ovoidal” curve. It will
be found that by placing the pivot of the ac-

tuator on a projection at an angle to the nee- |

dle-barlink and rearwardly therefrom, which
projection forms a part of or is rigidly con-
nected tothelink, that the pivot will be found
to move in an ovoidal path, the what may be
termed ** major” axis of which will be found
to beinclined to the horizontal. In each con-
struction the take-up action will commence
and finish at points on the respective paths
at which lines drawn from the pivot of the
take-up arm are tangent thereto. It will be
seen that in the construction shown in Fig.
J the take-up action will commence at about
the point 5 and finish at about the point 9,
while in Fig. § it will commence a little after
the point 4 and finish a Iittle before the point
J. The difference between the two construc-

By the arrangement of the parts whereby |

In
each of these figures the circular ares Z 7'

. icient to
secure the throw of Fig. 9, operated, as in

large on the diagrammatic views, are yet of
just the extent required by the aforesaid con-
ditions and are the very ones that are neces-
sary to give a successfully - operating high-
speed machine. The same result could not
be obtained, asmight be suggested, by placing
the pivoy of the take-up arm of the construc-
tion, I'ig. §, centrally above the main shaft,
for the reason that while this would cause
the take-up to commence at the proper time
it would fail to secure the proper relative
movements of the take-up, the proper timing
of the same, and would cause it to finish at
a point too near the point 10 or at a point
when the needle is about to enter the goods,

1t being remembered that the motion of the

take-up in the vicinity of this point is very
slight. | |
Having fully deseribed ourinvention, what
we claim, and desire to secure by Letters I’at-
ent, 1s— | | - S
1. A sewing-machine comprising a needle-
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bar, an eye-pointed needle, arevoluble erank-

pin operatively eonnected with the said nee-
dle-bar, a loop-taker rotating continuously at
a uniform speed, and means for giving the

same a plurality of rotations for each com-

plete reciprocation of the needle-bar, and a
vibrating take-up arm deriving its movement
from the movement of the crank-pin which
actuates the needle-bar and needle whereby
the machine is capable of a high rate of speed.

2. A sewing-machine comprising a needle-
bar, an eye-pointed needle, a revoluble crank-
pin operatively connected with the said nee-
dle-bar, a loop-taker rotating continuously at
a uniform speed, and means for giving the
same a plarality of rotations for each com-
plete reciprocation of the needle-bar, a vi-
brating take-up arm fulcrumed at a point
above and to one side of the center of motion
of the sald crank-pin and deriving its move-

ment from the movement of said erank-pin

whereby the machine is capable of a high rate
of speed. | | |

3. A sewing-machine comprising a needle-
bar, an eye-pointed needle, a revolublecrank-
pin, a link connecting the crank-pin and the
needle-bar and provided with a lateral pro-
jection, a take-up arm having its fulerum
above and to one side of the center of motion
of said erank-pin, an actuator connected with
the take-up arm and pivoted on the said lat-

eral projection, a loop-taker rotating continu-

ously at a uniform speed, and means for im-
parting to the said loop-taker a plurality of
rotations for each complete reciprocation of
the needle-bar whereby the machine is capa-
ble of a high rate of speced. .
4, A sewing-machine comprising a needle-
bar, an eye-pointed needle, a revoluble ecrank-

and to one side of the center of motion of said

tions in these respects, while not appearing | ecrank-pin and provided with an engaging de-
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pin, a link connecting the crank-pin and the
needle-bar and provided with a lateral pro-
jection, a take-up having its fulerum above
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vice,"an actuator codperating with said en-
gaging device and pivoted on the said lateral
projection, the actuator and engaging device
operating in a plane between the needle-bar
and the crank-pin, a loop-taker rotating con-
‘rmuously at a uniform speed, and means for
imparting to the said loop-taker a plurality
of rotations for each complete reciprocation
of the needle-bar, whereby the machine is ca-
pable of a high rate of speed.

5. A sewing-machine comprising a needle-

bar pronded with an eye-pointed needle, a

shaft for operating the mneedle-bar, a loop-
taker rotating continuously at a uniform
speed, means for giving the looper a plurality
of rotations for each complete reciprocation
of the needle-bar, a take-up arm, an actuator
therefor pivoted to the moving part of the
machine, .the pivot of the said actuator hav-
Ing a continuous motion in an ovoidal path
the major axis of which is at an oblique an-
ole to the horizontal whereby the machine is

capable of a high rate of speed.

G. A sewmmmachme comprising a needle-
bar promded with an eye-pointed needle, a
shaft for operating the needle-bar, a loop-
taker rotating continuously at a uniform
speed, means t’or giving the loop-taker a plu-
rality of rotations for each complete recipro-
cation of the needle-bar, a take-up arm hav-

ing its fulerum located above and to one side

of the center of the needle-bar-operating
shaft, an actuator connected with the take-
up arm and pivoted upon a moving part of
the machine, the pivot of the said ‘actuator

having a continuous motion in an ovoidal |

path the major axis of which is at an oblique
angle to the horizontal whereby the machine
1s capable of a high rate of speed.

7. A sewing-machine comprising a revolu-
ble crank-pin, a rectilineally-movable needle-
bar, a link connecting the ecrank-pin and the

‘needle-bar and provided with a lateral projec-

tion, a take-up arm fulerumed above the cen-
ter of motion of the crank-pin, an actuator
connected with the take-up arm and pivoted

on said lateral projection.

8. A sewing-machine comprising a revolu-

‘ble crank- pin arectilineally-movable needle-

bar, a link connecting the crank-pin and nee-
dle-bar and prowded with a lateral projec-
tion forming an oblique angle with the link,

a take-up arm fulerumed above the center of
‘motion of sald crank-pin, an actuator con- |
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sald lateral projection.

9. A sewing-machine comprising a revolu-
ble crank-pin, a rectilineally-movableneedle-
bar, a link connecting the erank-pin and nee-
dle-bar and provided with a lateral projec-
tion forming an oblique angle with the link,

a take-up arm fulerumed above and to one .

side of the center of motion of sald crank-
pin, an actuator connected with the take-up
arm and pivoted on said lateral projection.

- 10. In a sewing-machine, a rectilineally-
movable needle- bar a revoluble crank-pin, a
link connecting the crank -pin and needle-bar
and having a pI’OJ@thOll extending laterally
therefrom, a take-up arm fulecrumed above
and at one side of the center of motion of the

erank-pin and provided with an engaging de-

vice rigidly connected therewith, an actuator
pivoted upon thelateral projection of the link

and slidingly connected with the said engag-

ing device.

11. In a sewing-machine a rectilineally-
movable needle-bar, a reveluble crank-pin, a
link connecting the ecrank-pin and needle-bar
and having a projection extending laterally
therefrom, a take-up fulerumed above and at
one side of the center of motion of the crank-
pin and provided with an engaging device
rigidly connected therewith, an actuator piv-
oted upon the lateral projection of the link
and slidingly connected with the said engag-
ing device, the said actuator and engaging

 nected with the take-up arm and pivoted on 55
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device operating in a plane between the nee-

dle-bar and link.

12. In a sewing-machine, a rectilineally-
movable needle-bar, a revoluble crank-pin, a
link connecting the erank-pin and needle-bar
and having a projection extending laterally
therefrom and at an oblique angle thereto, a
take-up arm fulerumed above and at one side
of the center of motion of the crank-pin and

Q0
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provided with anengaging device rigidly con-

nected therewith, an actuator pivoted upon
the lateral projection of the link and slidingly
connected with the said engaging device.

In testimony whereof we have signed our
names to this specification in the presence of
two subscmblno‘ witnesses.

WILBUR F. DIAL. .
GEORGE H. DIMOND.
- Witnesses:
Isaac HOLDEN, |
GEORGE CORNWELL.
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