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UNTTED STATES

PATENT OFFICE.

- PHILIP DIEHL OF ELIZABETH NEW JERSEY, ASSIGNOR TO THE SINGER
MANUFACTURING COMPANY, OF NEW J ERSEY

NEEDLE-BAR MECHANISM FOR SEWING-MACHINES.

SPRCIFICATION forming part of Letters Patent No. 641,279, dated January 16, 1900.
Application filed September 20, 1898, Serial No. 691,452, (No model.)

To all whom t may concerr:

be 1t known that I, PHILIP DIEHL, a citizen
of the United States, residing at Elizabeth, in
the countyof Union and State of New Jersey,
have invented certain new and useful Im-
provements in Needle-Bar Mechanisms for
Sewing-Machines, of which the following is a
specification, reference being had ther em to
the accompanyling dl&WlHD‘S

This invention has for 1ts object to provide
& simple mechanism by means of which a
sewing-machine needle-bar can be operated
from a *‘reguiar-motion ” crank in such a man-
ner that the needle will perform the first part
of its upward movement so slowly that suffi-
cientneedle-thread may bedrawn down by the
shuttle for the passage of the latter through
the needle-thread loop before the eye of the

needle in ascending reaches the level of the.

upper side of the throat-plate Thus the in-

vention is especially adapted for use in ma-

chines for sewing leather and other hard
goodsin working on which it is objectionable,
owling to liability of breaking thread, todraw
down needle-thread when the eye of the nee-
dle 1s in the work. In onestyle of lock-stitch
machine heretofore in use the objection of
drawing down needle-thread when the eye of
the needle was in the goods was avoided by

providing the shuttle with a long beak, as set/

forth in Umted States Patent No. 208 838,
dated October 8, 137S. A long-beaked shutf
tle of this kind is, however, not adapted for
use in connection with a stationary bobbin-

case and bobbin adapted to hold a relatively

large quantity of shuttle-thread and cen-
trally located with relation to the axis of mo-
tion of an oscillating or rotating shuttle, for
the reason that too much time would be re-
quired to pass the shuttle through the loops
of needle-thread to allow sufficient time in
the rotation of the driving-shaft forthe proper
operation of thefeed and take-np. Tosecure
a proper timing of the needle for leather-work
in the ‘‘central-bobbin” style of machines
just referred to, the needle-bars have been
provided with cam cross-heads, in which the
regular-motion crank - pins or roller-studs
worked; but this cam construction is objec-

5o tionable for the reason that it is not adapted

| for high-speed machines, owing to the great

friction and wearincidental to the nse thereof.

The purpose of this invention is to secure .

from aregular-motion crank the same timing
of the needle-bar heretofore secured by the
needle-bar cams just referred to, and this re-
sult is effected by indirectly eonnectmﬂ' the
needle - bar pitman to the regular- motlon
crank-pin of the driving-shaft throuﬂ'h a bell-
crank orelbow lever or rockmﬂ* dewce jointed
to the said crank-pin and to the needle-bar
pitman and having its fulerum or axis at the
free end of a swinging link or arm pivoted at
its other end to a stationary part of the ma-
chine, and thus adapted to have a bodily up-
and -down movement. The sald swinging
link is preferably of such length and is so ar-
ranged that when the said crank-pin is in its
lowest position the fulerum or axis of the said
elbow-lever or rocking device or rocker will
be brought down nearly, but not quite, to the
line of the axis of the said driving-shaft, and
the pivotal connection of the said needle-bar
pitman with the said elbow-lever or rocker is
located comparatively close to the axis or ful-
crum of the latter, so that the said pivotal con-
nection may be moved partly around said ful-
crum or axisduring the time when the slow up-
ward movement of the needle-bar is to occur

and during which time the fulerum or axis of

sald lever or rocker is practically stationary

and while sald lever or rocker has little or
no movement excepting a turning or rocking

movement on its axis. The pivotal connec-
tion of the elbow-lever or rocker with the ro-

tating crank-pin is preferably at a greater

distance from the fulcrum or axis of the said
lever or rocker than the said pivotal connec-
tion of the latter with the needle-bar pitman
is, and to secure this result the arms of the
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elbow-lever preferably employed are of dif-

ferent lengths, the longer arin of said lever
being connected to the crank-pin and the
shorter arm being connected to the needle-
bar pitman. In this preferred construction,

95

with the parts arranged and proportioned as

described, the pivotal connection of the elbow-
lever or rocker with the needle-bar pitman
will in the operation of the invention always

be above the level of the longitudinal axis of 100
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the driving-shaft. DBy means of this operat-

ing mechanism an irregular or differential

motion is imparted to the needle-bar from the
regular-motion or regularly-rotating crank,
so that the needle-bar will be caused to de-
scend quickly to its lowest point, but will
perform the first part (approximately the first
half) of its upward movement comparatively
slowly, thus permitting the shuttle to enter
the loop of needle-thread and draw down suf-
ficient thread for the passage of the shuttle
before, in the upward movement of the nee-
dle, the eye of the latter reaches the level of
the upper side of the throat-plate or enters
the work, thereby obviating the necessity of
drawing any thread through the needle’s eye
when the latter is in the goods.

The bell-crank or elbow lever or rocker re-
ferred to forming the connection between the
crank-pin and the needle-bar pitman is pref-
erably also utilized as a take-up lever, operat-
ing as set forth in my United States Patent,
No. 462,398, 1ssued November 3, 1891.

In the accompanying drawings, Figure 1 1s
a side view, with the frame partly broken
away, of a Singer oscillating-shuttle central-
bobbinsewing-machineembodying the inven-
tion; and IFigs. 2, 3, 4, and 5 are front views
of the same with the pmts in different posi-
tions in the different figures, the face-plate

partly broken away in all of the side views.
Fig. 6 1s a detail view of the bell-crank or
angular lever forming part of the needle-bar
mechanism provided with a take-up arm, and
Fig. 7 a detall view of the said lever with the
take -up arm omitted.

Referring to the drawings, A denotes the
work-plate, “and B the bracket- arm, of the ma-
chine, said arm having at its front end the
usual head 0, affording bearings for the
presser-bar ¢ and needle-bar d.

C is the driving-shaft, journaled in the up-
per part of the arm B and carrying at its
front end the crank e, having the crank pin
or stud €', to which is ;]omted the lower arm
1 of a bell-crank or elbow lever or rocker, to
an upper and preferably shorter arm [’ of
which the upper end of the needle-bar-oper-
ating pitman ¢ is pivotally attached, the said
bell-crank or elbow lever being preferably
provided with a take-up arm f*. The fulerum

~ or axis of the bell-ecrank or elbow lever f f
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f*is at I at the free end of a swinging link
or arm /', pivotally attached to the frame or
stationary part of the machine, as by a fixed
stud or screw /%, this fulerum or axis being,
as herein shown, at the elbow or apex of said
lever. |

. In the preferred construction of the inven-
tion shown in the accompanying drawings
the needle-bar pitman is connected at its
lower end to the needle-bar, while the upper
part of said pitman is jointed to the shorter
upper arm of the bell-crank or elbow lever,

the said lever comprising the arms f and f"
of unequal lenn*th

641,279

In the preferred form of the invention here-
in shown the needle-bar d is made short for
lightness, and the collar by which the needle-
bar pitman g is connected to said bar is at-
tached to the upper end of the latter.
der to properly steady this comparatively

short needle-bar in its single bearing in the
lower part of the head b, the latter is pr rovided
with the sleeve 6%, tormmn an extended bear-

ing for said bar and Which extended steady-
ing-bearing is not so liable to wear away in
use as a shorter bearing would be. Moreover,
as said sleeve is formed separate from the
head b it is adapted to be removed to be re-
placed by a new sleeve should 1t become worn

so that there i1s any looseness of the needle— +

bar bearing.

In the operation of the machine the needle-
bar descends quickly from its highest posi-
tion (shown in Fig. 2) to its lowest position,

(shown in Fig. 4,) this descent being accom-

plished during about or slightly less than one-
third of a revolutlon of the driving-shaft C
and with but a very slight turning movement
of the bell-crank or elbow lever or rocker on
its fulerum pivot or axis,
begins to r1se the relative positions of the
erank- -pin ¢' and elbow-lever are such that

said lever is now caused to turn rapidly on its
fulerum-pivot without being moved bodily
upward, and consequently only a very slow
upward movement is imparted to the needle-
bar during the next one-third revolution of
the drwmmsha,ft this result being due to the
pivotal conneetlon of the needle- bar pitman
to the short arm of the said lever and to the
fact that the latter during this time is merely
turning on its fulerum or axis substantially
without bodily upward movement. From this
it results that the shuttle s, the point or beak
of which is just approaching the needle when

As the needle-bar
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the latter is in its lowest position, will have

time to fully enter the needle-loop and draw
down all the thread required for the passage
of the shuttle before the eye of the needle
reaches the level of the top of the throat-plate
{, and consequently no thread need be drawn
through the said eye while the latter is pass-
ing upward through the work. Thisslow up-
ward movement of the needle-bar is due to
the indirect connection of the needle-bar pit-
man withits operating-crank through the bell-
crank or elbow lever or rocker carried at the
free end of the swinging arm or link 2/, so
thal said lever or rocker has, asabove stated,
little or no movement excepting the turning
movement on its fulerum during the time the
needle-bar is performing the first part of its
upward stroke. By the time the needle has
risen above the throat-plate to the position
shown in Fig. 5 the shuttle will have fully
passed thr ouwh the loop of needle-thread and
the thread-eye of the take-up arm f*, which,

during the greater part of the downward
movement of the needle, and also during the
first part of the upward movement thereof,

 had been descending and yielding thread to
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theneedle and shuttle, now moves quickly up-
ward, owing to the bodily upward movement
of the bell-crank lever and to the turning of
the latter on its fulerum at the free end of
the arm A/, the upward movement of the take-
up eye to ﬁnally tighten the stitch continuing
until after the needle bar has again com-
menced to descend. This oper .‘ELtIOH of the
take-up is essentially the same as that of my
Patent No. 462,398, before referred to. From
the position shown in Fig. 5 upward to the
position shown in Ifig. 1 and then again down-
ward to the position shown in Fig. 3 the nee-
dle-bar is moving quickly, this entire upward
and downward travel of said bar being accom-
plished during about one-third of a revolution
of the driving-shaft.

In the preferred form of the invention here-
1In shown the parts are so arranged and pro-
portionedthat when the needle-barand needle
are 1n their lowest positions the center of the
pivotal point 2° of the swinging arm or link
I/ and the centers of the pwotal pomtb or
joints of the pitman g with the arm /' of the
bell-crank or elbow lever and with the collar
on the needle-bar are substantially in line
with each other,(see Fig. 4,)and asthe needle-
bar begins to rise the center of the pivotal
point or joint of the pitman g with the arm f*
of the elbow-lever passes to the left, Figs. 2,
3, 4, and 5, of the line referred to and then re-
passesthislinein travelingto the right toward
the position shown in Fig. 5. The swinging
arm or link /i’ is also prefera,blv of such len D'th

7' at the free end thereof may be brought
down near to the line of the center of the
driving-shaft C during the time that the
needle-bar is performing the first or com-
paratively slow part of its upward move-
ment and while the said elbow-lever is turn-
ing on 1ts fulerum without performing much,
1f any, bodily upward movement.

Having thus deseribed my invention, T
claim and desire to secure by Letters Pat-
ent—

1. In a sewmg-maehme, the combmat&onl

with a rotating crank and a needle-bar, of a
needle-bar pitman, a bell-crank or elbow le-
ver one arm of which i1s connected to said
crank and the other arm of which is jointed
to said pitman, and a swinging arm or link
one end of which is pivotally attached to the
frame of the machine and at the free end of
which the said lever is fulerumed at its elbow.

2. In a sewing-machine, the combination
with a rotating crank and a needle-bar, of a
needle-bar pitman, a bell-crank or elbow le-
ver one arm of which is connected to said
crank and the other arm of which is jointed
to sald pitman, and a swinging arm or link
one end of which is pivotally attached to the
frame of the machine and at the free end of
which the said lever is fulecrumed at its ol-

bow, the said bell-crank lever being pro- |

vided with a take-up arm.

5. In a sewing-machine, the combination |

of a needle-bar, a pitman connected at one
end to said needle-bar, a bell-crank or elbow
lever one arm of which is jointed tosaid crank
and the other arm of which is jointed to the
other end of said pitman, and a swinging arm
or link one end of which is pivotally attached
to the frame of the machine and at the free
end of which said bell-crank or elbow lever
is fulecrumed, satd parts being so arranged
and proportioned that when said needle-bar
is ab its lowest point the centers of the piv-
otal points or joints of said pitman and the
fixed pivetal point of said swinging arm or
link are brought into line with each other, o1
approximately so.

4. In a sewing-machine, the combination
with a rotating shaft provided with a crank,
of a needle-bar, & pitman connected at one
end to said needle-bar, a bell-crank or elbow
lever one arm of which is jointed to said
crank and the other arm of which is jointed
to the other end of said pitman, and a swing-
1ing arm or link one end of which is pivot-
ally attached to the frame of the machine
and at the iree end of which said bell-crank
or elbow lever is fulerumed, said parts being

s0 arranged and proportioned that when said

needle-bar is at its lowest point the centers
of the pivotal points or joints of said pitman
and the fixed pivotal point of said swinging
arm or link are brought into line with each
other, or apprommately s0, said lever being
p10V1ded with a take-up arm.

5. Tn a sewing-machine, the combination
with a rotating erank and a needle-bar, of a

' with a rotating shaft provided with a erank, -
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needle-bar pitman, a swinging arm or link

one end of which is pivoted to the frame of
the machine, and a rocking device having its
axis or fulerum at the free end of said swing-
ing arm or link and pivotally connected with
sald crank and pitman, said parts being so

arranged and proportioned that when said
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needle-bar is at its lowest point the centers

~of the pivotal points or joints of said pitman

and the fixed pivotal point of said swinging
arm or link are brought into line with eaeh
other, or apprommately SO.

6. In a sewing-machine, the combination

with a rotating crank and a needle-bar, of a
needle-bar pitman, a swinging arm or link
one end of which is pivoted to the frame of
the machine, and a rocking device provided
with a take-up arm and having its axis or ful-
crum at the free end of said swinging arm or
link and pivotally connected with said crank
and pitman, said parts being so arranged and
proportioned that when said needle-bar is at
1ts lowest point the centers of the pivotal

points or joints of said pitman and the fixed.

pivotal pointof said swinging arm orlink are
brought into line with each other, or approxi-
mately so.

7. In a sewing-machine, the combination
with a rotating crank and a needle-bar, of a
needle-bar pitman, a swinging arm or link
one end of which is pivoted to the frame of
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the machine, and a rocking device having its
axis or fulerum at the free end of said swing-
ing arm or link and pivotally connected with
said crank and pitman, the pivotal connection
of the said pitman with the said rocking de-
vice being nearer to the axis or fuleram of
the latter than the pivotal connection of the
said rocking device with the said crank is;
whereby a differential movement will be im-
parted to said needle-bar so that the said bar
will be caused to perform its downward move-
ments quickly and a part ot its upward move-
ments slowly, substantially as set forth.

8. In a sewing-machine, the combination
with a rotating ecrank and a needle-bar, of a
needle-bar pitman, a swinging arm or link
one end of which is pivoted to the frame of
the machine, and a rocking device provided
with a take-up arm and having its axis or ful-
crum at the free end of said swinging arm or
link and pivotally connected with said crank
and pitman, the pivotal connection of the said
pitman with the said rocking device being
nearer to the axis or fulerum of the latter
than the pivotal connection of the said rock-
ing device with the said c¢rank is; wherebya
differential movement wiil be i1mparted to

said needle-bar so that the said bar will be |

caused to perform its downward movements
quickly and a part of itsupward movements
slowly, substantially as set forth.

9. In a sewing-machine, the combination,
with a rotating crank and a needle-bar, of a
needle-bar pitman, a rocking device or rocker
pivotally connected with said crank and
needle - bar pitman and having a fulerum
movable toward and from the axis of rotation
of said crank, and means for controlling the
path of movementof thefulerum of said rock-
ing device or rocker during the rotation of
the said crank, said parts being so propor-
tioned and arranged that said crankis caused
to move the recker bodily downwardly in the
descending portion of its rotation, to then
turn said rocker in one direction upon its ful-
crum while said fulernm issubstantially sta-
tionary, and to finally turn said rocker back-

ward upon its fulerum and simultaneously

move the said rocker-bodily upward into its
initial position.
In testimony whereof I affix my signature
in the presence of two witnesses.
PHILIP? DIEIIL.
Witnesses: |
HENRY CALVER,
JOSEPH F. JAQUITH.
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