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“of the shuttle-race and feed mechamsm Fig,

30

35

- 40

1ing, near Vienna, Austria-Hangary, have in-

-Fig. 2, a longitudinal section on line X X, I‘lg

curved bar for Wlthdra,wmg the pins driving
TFig. 1. I‘igs 10 to0 53 show detached details

its gear, and pins driving the shuttle all of

- ate wheel, K3 whose shaft drives a bevel-pin-
lon, R’*‘ on the shaft R/ ot the shuttle - driver |

- Unrrep Stares

PATENT . OFFICE.

LOUIS BOLLMANN or PE\TZI‘\TG

NhAR VIE\TNA AUS’I‘RIA HUNGARY, AS-
SIGNOR TO GEOR(:E wWOOD RICHARDSON AND ALEXANDER STORER'

’

BOTH OF LINWOOD, N EAR PAISLEY, GREAT BRITAIN.

SEWING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 260,645, dated July 4, 1882,

Application filed March 11, 1881,

(No model.) Patented in Germany Auﬂ'ust 13, 1879 ; in TFrance August 13, 1879 in Belgium

Aungust 19, 1879; in England December 14, 1880, No. 5232 in Austria April g, 1881 and in India August ‘?‘6 1881,

To all whom @t may concern: | '
“Be it known that I, Louis DBOLLMANN, a
citizen of the United Stmtes., residing at Penz-

vented an; Imprm ed Construction of Sewing-
Machines, {for which Letters Patent of Great
Britain havebeen granted to Alexander Storer,
bearing date 14th December, 1880, No. 5,252, a
communication to him by L()ulb Bollmann Jr.,
and Josef Bollmann,) 01 Wthll the followmg is-

My invention ‘relates fo an improv ed con-
struction of that desgrlptmn of sewing - ma-
chines for overhead sewin g for which Tetters
Patent of the United States were issued to J.
Bollmann and L. Bollmann on the 18th day of
October, 1881, No. 248,562, wherein such over-
head sewing was effected by the combined ac-
tion of a revolving shuttie, a reciprocating
needle, and a reclprocatm g hook. According
to my present invention, 1 construct such ma-
chines as shown on the accompau)‘ilw draw-
ings, in which—

‘Figure 1 shows a plan partly in section ;

1; Flg 3, an under side plan; I'ig. 4, a plan

D, & cross-section on line Y Y, Fig. 1, showmg
the feed mechanism; I'ig. 6, a,detall of the feed-
regulator; Iig. 7, 8 plan of the shuttle-race,
with mechanism ior regulating the stitch and
taking up slack; Fig. 8, an elevation of the

the shuttle; Fig. 9, a cross-section on line Z Z,
of the needle-plate, shuttle, needle, hook aund !

which detail hgures wﬂl be heremqfter ex-
plained. |

The framing A A’ carries two parallel cam-
shafts, H K, the cams on which actuate the
various mechamsms to be presently described.
Either shaft is driven from any convenient
motor or by treadle, and drives the other
through the spur- .wheels K7 K? and intermedi-

| R3. -~ As the

through a bevel-wheel, W The shuttle Y is
driven by vertical p'ns ¢, carried by the shuttle-

driver R, and entering holes in the under side to
~of the shui’tle 1n a manner similar to that de- '

scribed in the before-mentioned previous ap-.
plication. The pins ¢ have, however, in this
case downward extensions workin o in guides
pins in their revolution with the
shuttle-driver are brought to the part beneath
theneedletheirnotches engage with the curved
bar A%, thedownwardcurvature of which causes
the pins to be consecuatively drawn downward
out of gear with the shuttle, so as to allow the 6o
loop of thread to pass over it at that point.
These parts are more clearly shown in IFigs.

29, 26, 27, 28, 29, and 30, Fig. 25 showing a

fmnt and’ mde view and plzm of the pin; I‘m :
26, an nuder side view of the shuttle I‘ln. 7 65
a sectlon through the shuttle-race and sh uttle
showing a side view of the guides R; Fig. 98

a perspective view of the guides; I‘lg 29, a
section on the line # x of Fig. 27; Fig. 30 a

section of the shuttle-rack, w1th the shuttle in 70 |

elevation, driving-pius, and curved bar A4, the
middle dnvmg -pin being drawn downward Ly
the curvature of said bar toallow of the passa ge -
of the loop of thread over the shuttle.

The shuttle Y bas an oblong g cavity, 2, closed v

by a pivoted cover, 3, in whlch cavity is placed

the thread in the form of a cop. The end of
the thread is led from the interior of the cop
throongh a hole in the end of the cavity, whence =
it passes to outer flanges, 16 and 17, on the 8o

inner face of the shuttle, throun‘h holes inwhich
1t is threaded, as 1ndlcated at I‘rgs 11 and 12.

On its passage to these holes the thread is

pressed upon by a lever, 7, acted upon by a

spring, 11, of sufficient force to prevent the 85
| delivery of the thread from the cop. |

The lever 7 has a tail which is acted npon h-_};

a finger, S, on a spindle carried by the shuttle-
driver, as more clearly shown in Fig, 31, which

shows a plan of the shuttle with the lever 7 90
pressed upon by the finger S to release the
thread from its nip, said finger having at its
lower end an arm provided witha roller that
bears against a fixed cam, 82, Fig. 1 on the
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bottom of the shuttle -race. This cam 1s so
formed that when at a certain point of the
revolution of the shuttle it is required to de-
liver the thread from its cop the arm 1s moved
by the cam, so as to cause the finger S to press
upon the tall of lever 7, against the action
of spring 11, and so release the thread more
or less from its nip, allowing it to pass
out freely, or with only as much friction as
is necessary to maintain the requisite tension,

The portion of thread exposed between the

flanges 16 and 17 is laid hold of and drawn
out into a loop when the slack requires to be
taken up and the stitch tightened, this opera-
tion being performed by a hook, Z/, as follows:
The hook is pivoted to an arm, Q, mounted
loosely with its boss on the spindle R’ of the
shuttle-driver, and having teeth which gear
with a segment, 20. This segment is on an
axis carried by the shuttle-driver, and has an
arm, 21, at its lower end acted on by a spring,
212, and whose roller 21° runs in a fixed cam-
groove, Q% in the bottom of the shuttle-race.
This cam-groove is so forined that as thedriver
rotates, the segment 20 18 caused at oue time
to turn the arm Q somewhat in one direction
and then in the contrary direction. The hook
Z' has a tail, against the end of which bears
the curved end of a lever, Z, carried by the
shuftle-driver, and acted on by a spring, as
shown, so as to maintain frictional contact be-
tween it and the tail of the hook. The effect
of this arrangement will be that when by the
one motion of the arm Q the hook Z’is ad-
vanced toward the part of the thread between
16 and 17, in order to seize it and draw it out
into a loop, the friction between the hook’s
tail and the lever Z at the same time causes
the hook to be turned torward on its pivot, so
as to pass behind and seize the thread, while
when the arm Q is moved in the contrary di-
rection,1n order torelease the thread from the
hook, the latter is by the above means caused
to turn backwardon its pivot,and thus topass
out of theloopof thread and recede sufficiently
so as not to interfere with the loop through
which the shuttle passes to form the stitch.
Fig. 1 shows the position of the hook Z’ just
in the act of seizing the thread beftween 16
and 17 when the arm Q and hook are moving
relatively to the shuttle in the direction of the
arrow, and Ifig. 7 shows the hook in the back-
ward position. The tail of the hook plays be-
tweentwostopson the arm Q,as shown, where-
by the extent of its motion is limited.

In order to adapt the machineto sew heavier

or lighter material, the cam-path Q2 which im.

parts the above- descmbed motion to the hook
Z', is at that point where it has to effect the
ﬁnal tightening of the thread partly cut out,
and a piece, Q% Fig. 1, inserted, which plece
18 conunected to an arm, Q“ Figs. 1 and 3,acted
upon by a helical 8pr1ng, Q’ the tension of
which can be regulated by a screw, QF, as
shown, said parts being more clearly illus-

|
|

260,645

regulating-screw QF said screw being sup-
ported in a suitable eye or bearing on the ma-
chine-framing. Thus when, during its rota-
tion, the roller of the arm 21 comes in contact
with Q?, thig, and consequently the arm, can
vield more or less, according to thie quantity
of thread required for thick or thin material.

Access is gained to the shuttle for infroducing

it into and removing it from its race by ar-
ranging part of the circular wall V of such
race to open on a hinge, V2, as a door, it be-
ing secured by a catch or bolt at V/ when
closed. The ring or circular wall V 1s cut
away, as shown at Ifigs. 4 and 7, to form the
points 2 2, for a purpose hereinafter explained.

The construction and action of the hook D,
by means of which the thread is carried from
the one side of the fabric to the other over its
edge,are the same as in the Patent No. 248,552,
hereinbefore referred to; but the arrangement
of mechanism for imparting to it its several
movements is modified as follows, for the pur-
pose of working at greater speed: The hook
D is secured to a prismatic bar, D/, as shown
detached in side view, end view, and plan at
Figs. 17, 18, and 19, which bar slides to and
fro in a carrier, m, (shown detached in side
view, end view, and plan at Figs. 20, 21, and
22,)in whichitisinclosed by acover,m’. (Shown
In edge view and plan at Ifig, 15.) The requi-
site in-and-out motion is imparted to the hook-
bar as the hook moves from above the needle-
plate to below it, and conversely, as described
below, by means of lever 2, connected by rod ¢
to a stud on the bar projecting through a slot
in the cover m/. Lever ¢ 1s fixed on an axis
having at its lower end a second lever, ¢/, hav-
ing a roller gearing with the cam K° on shaft
H, whereby the requisite to-and-fro motion is
imparted to <. 'The carrier m has a pivot, m?
fitting into a socket, #/, on a bar, %, (shown 1n
front view and sectionat Ifigs. 23 and 24,) which
is mounted with its ends on lathe-centers, and
has an arm, %%, extending downward and car-
rying a roller that takes in the groove of a
caim, K2, on shaft K, this cam being so formed
as to rock the bar » on its centers, and thus
impart an up-and-down iotion to the carrier
m and hook-bar D/, a lateral to-and-fro motion
being also imparted to the carrier m upon its
pivot m® by means of a lever, M, IFigs. 1 and 2,

connected thereto by a rod, O, the axis of the

lever M having at its lower end a second lever,
M/, Fig. 3, gearing with a roller in the groove
of cam K°® on shaft H. These parts are more
fully shown in Figs. 33 and 34, Fig. 33 being
a perspective view of the hook- bar D/, with its
operating-levers ¢ i’ and K5 as also ‘the arm
n* and cam K?* for 1mpart1ng the rising-and-
falling motion to the hook, and Kig. 34 being
a perspective view of the levers M M’ and cam
K¢ forimparting the lateral motion tothe hook.
By the above-described means the hook D
has imparted to it its compound motion, con-
sisting ofanin-and-out,backward-and forward

trated in Fig. 32, which shows a perspective | and an up-and-down movement as descrlbed
view of the plece Q? with its spring Q° and | in the before-mentioned prevmus patent.
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- fixed stops it is mounted on a separate lever |
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" The hooked needle L, Fig. 13, with its slide |
L/, Fig.

14, for closing: the hooL 'while passing
through the fabric, operates in the same man-
ner as described in the patent before referred

to; but instead of the slide being pivoted on

the needle- arm and actuated by a spring and

actuated by a Sep‘trete cam.

C, Figs. 2 and 3,is the lever arm of the

needle, pivoted on shafb C’ and gearing with

its roller ¢in the groove of the cam K’ on shaft

K, and C? is the lever-arin of the slide L/, also

| ])ivoted on shaft C’and gearing with its roller

¢’ in the grooveof eam K*onthe shaft H, which
cam is so formed as to impart the requisite
1otion to the slide relatively to the needle as-

to open and close its hook at the proper times.

. These parts are more clearly illastrated in Fig.

20

'3{3

- 35

4, 5, and 6.

35, which shows a perspective view of the
needle-arm Cand slide-arm C?and theirrespect-

ive cams, the cam K'of the slide L/ being so

through the cloth with the loop of thread the
slide moves upward relatively to the needle,

80 as to close the hook or open eye thereof, as
shown in this figure and at Fig. 40, while when
the needle-bar has passed down through the

cloth the siide moves downward relatively to

.the needle, so as to open its eye, after which
the slide moves, together with the needle, leav-
ing the eye open, as shown at Figs. 56 to 39,

until the needle again passes down through
the cloth at the next stitch.

The feed mechanism is shown at Figs. 1 3,
Two vertical rocking levers, 7" f’

| pivoted to the_fmmmﬂ' A, have rollers at their

40

~ cloth, thelr motion being such that they both
move together to feed the cloth along; buf |

45
50

55

lower ends, which, by means of springs, are
kept in contfact mth cams G G’ on the shafts

H K.

On the opper ends of the levers are piv oted
arms I I, which act on the upper face of the

while one recedes the other holds the cloth
fast to the needle-plate. E. To produce this

‘motion the arms F I have extensions con-
~ nected by rods f% /3 to bell-crank levers f* /2,

pivoted to the framing- A’, and having rollers
on their other arms kept in contact w ith cams
I I/ by means of a spring, f°.
so formed that while the feeders F' E/ are per-

forming their feeding motion the rods /2 f?are

pressed upward by levers f* /%, so as ‘to press

the feeders upon the cloth, while during the
backward motion of the feeders their tails are

drawun down by the action of the spring f°,so

as toraise them off the cloth. The levers /4 f°

"~ .are ‘connected by links f7 % and rod f° fo a

60

treadle, 28, (see -Fig. 41,) by means of which
they may be depressed, so as to raise the feed-

ers F F/ off the needle- plate when it is desired
to insert or remove the cloth. The feeder F/

has a projection or nose, % near the needle-

B hole, as shown at Hig. 4 and detached at Fig.

16, over which the thread lies as it passes from
-the one side of the cloth to the other while the .

shuttle 18 passing through the loop and while

These cams are

P

the feeder I’ being
‘with the cloth while feeding, the loop of thread

the looi) is being closed again.
such that 1t will travel

The motion of

0

will keep on its nose so long as it 18 being
pulled backward and forward by the formation

of the stitch, and by being thus kept away

from the edge of the seam during this.opera-
| tion friction is greatly reduced, and conse-

quently the machine can work at a much
higher speed than with the construction shown

in the patent referred to. At the momentwhen

the thread i1s being fully tlghtened (by the mo-

tion of the shuttle and action of the take- -up,

g

30

as-before explained) in ﬂmshmg the stitch the -
feeder makes a quick motion backward, so as -

to cause its nose to slide out of the loop. This”
will be more clearly understood by reference

to Figs. 36 to.48, inclusive. Figs. 36 to 40 show

diagrams 1lluetmtm0' the various motions of

feed-arms I |/ durm o the feed operation, the

“arrow X, Fig. 306, indicating the direction of
formed that when the needle L is passing down |

the feed, while the horizontal arrows in Figs.
31 to 40 show the direction of motion of the
arm, and the vertical arrows show the pressing

Qo

and releasmg actionthereof. Fig.36 showsthe

feeders F F’/ both pressing upon the c¢loth and =

remaining stationary while the needle is out of

‘the cloth, and in descending pulling the thread

throngh the cloth.
F F/ both pressing upon the cloth and perform-
ing their feeding motion. Fig. 38 shows the

feeders in their respective positions just after

one feeding motion has been performed.

While the feeder F remains stationary, press-

ing upon the cloth, the feeder F' loosens its
hold and makes a qmok motion backward to
take a new hold on the cloth. At this moment

the thread is being fully tightened and the

stiteh finished. Iig. 39 shows the position of

the feeders ready fora new stitch. Both feed-

95

Fig. 37 shows the feeders ™

ICO

10§

ers pressupon the cloth and remain stationary

while the needle passes up through the cloth.
Fig. 40, the needle D moves downward, carry-
ing the loop of thread through the feeder FY,

presses upon the cloth,and remains statlonary

while now the feeder I¥ becomes loose and
makes a quick backward motion, so as to take
a new hold on the cloth. Figs. 42 {o 48 show
dlaﬂrammatwally the action of the apparatus

in forming the stitches, and Ifigs. 49 to 52
show the character of the stitching produced

In Fig. 42 the shuttle is indicated in three
different positions, a’a’«’, thehook being shown
in its attitude correepondm g to the position a?
of the shuttle. Assuming that stitches have

been already formed, and that the needle has
brought down throu gh the fabric a loop, which
is entered by the point of the shuttle in its po-
gition a’, the shattle moves outward toa’, the
loop bemg drawn tight by its motion and by
the -action of the take -up, and at the-same
time-the fabric is fed forw ard so that the last
stitch-hole is removed from above the needle.
The shuttle-thread lylng now as indicated at
Fi

plate. It then moves sidewise at Fig. 44 and

I10

115

120

125

130

g. 43, the hook D, baving descended, moves,
as indicated by the arrow, under the needle-
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~ catches the thread below the fabrie. It then ] ble stops, 24 25, of which the former limits

retreats, as at Fig. 45, and as the shuttle has

moved on meanwhile to the position a® the pre-

- vious stitch 1s drawn tight, and the drag on

10

. of 1t the thread-loop, which is now caught by

~the barb of the hook, so that the ncedle enters
~ the loop. This hook now performsa small ¢ir-
. cular movement round the needle, as indicated
by Fig. 47, causing the loop to engage in the |
- eye of the needle whiceh is at this timme open.
The book then moves, asindicated by thearrow,

- '1.5

20

the threcad by the lever 7 being relieved, a
length of thread is drawn out for the next
- stiteh,
tion, and also advances, as shown at Figs. 2
and 406, and the needle, rising through the fab-

The bhook now rises to its highest posi-

ric, enters the hollow of the hook, throwing out

Fig. 48, and begius its descent. The needle
also descends, drawing the loop which it holds
down through the stitch-hole. The needle-eye

now opens again and the shuttle enfers the

: loop, which is held by a point of the ring V,

Y

where 1t 1s cat at the side of the needle. The
hook now returns to the position indicated in

Fig. 42 and the cycle of operations is repeated,

-~ producing a series of overhead stitches, as

shown at IFigs. 49 to 52, of which Figs.49and

- 50 show the two sides of the stiich, while IMig.
- 51 shows the loop brought down by the needle

30

and partly tightened after the shuttle has

passed through, and Fig. 52 shows the stitch
tightened. As the hook D moves under the

-~ needle-plate, so as to seize the thread coming

35

4.0

45

§O

55

60

- from the shuttle,itis necessary that this thread
should be pulled downward for the hook to

enter the loop. This was effected in the pat-
ent referred to by means of the feeder, which
was there situated below the needle- plate.
In the present arrangement, the feeder being
above, a special device 1s provided for this op-
eration, consisting of a finger, IfY, IFigs. 2 and
3, pivoted at F° to the framing, and bhaving an
arm, with a roller gearing with the groove of
cam K3 on shaft K, so formed as topull down
the finger and with it the thread at the proper
moment. When the hook D requires to seize
the thread the finger I'* is moved down from
the position shown in IFig. 2 into that shown
in Iig. 53, and consequently draws down the
thread, which passes underneath it from the
shuttle to the stitch, as shown. The hook hav-
ing seized the thread, the finger rises to its
original position again.

In order to lock the stitchesfully at the com-
mencement and end of the seam, an arrange-
ment (shown at IFigs. 1 and 6) is employed
whereby the feed motion is reduced at those
times, so as to cause a number of short stitches
to be made. IFor this purpose a bar, 22, slid-
ing in guides on the top of the table, is con-
nected by a bell-crank lever, 23, to the rod of
atreadle, by whichitcan bedrawn back against
the action of a spring, (not shown,) so as to
bring a projection, 26, on its end against the
swinging center of feeder Ity so as to limit to
some extent its feed motion. The bar 22 has

!

the before-mentioned backward motion of the

bar, so as to regulate the shortening of the
‘stitches, while thelatter prevents the bar being
advanced beyond a certain point by its spring
-whea released by the treadle, and in thus also
| limiting, by means of projection of 26, the for-
75

ward motion of lever f and feeder F, it serves

70

to regulate the length of the stitches while

sewing,
- Having thus described the nature of my in-

vention and inwhat manner the same is to be
performed, I claim in respect of overhead sew-
ing-machines of the kind herein referred to—

30

1. In the shuttle Y, the combination of the
oblong thread-box 2, with cover 3, spring nip-

ping-lever 7, and flanges 16 17, through which
‘the thread passes, substantially as and for the

purposes described.
2. The combination of the rotary shattle Y,
the lever 7, pivoted to said shuttle, a spring

- acting on the lever to normally hold it in con-
‘tact with a portion of the thread outside the
shuttle-cavity, a finger, S, and means for op-

erating the finger to cause the lever to release

1ts nip on the thread, sabstantially as de-
seribed. o

9. In combination with the shuttle Y, the

regulating-hook Z/, earried by arm Q aud op-
| erated by segment 20, arm 21, cam Q?, and le-

9o

- 4

ver Z, substantially as and for the purposes

berein set forth. -
4. The combination of the cam-path Q?, the
Pplece Q°, the arm Qf, the regulating-spring 7,
‘with the serew QF, the arm Q, the hook Z/, seg-

ment 20, arm 21, and lever Z, substantially as
described.

9. In combination with the hook D, the bar
DY, carrier m, with pivot m? and bar », with arm
n* gearing with cam K2, constituting a device
forimparting to the hook D its compound move-
ment, substantially as herein described.

6. The combination of the needle L, lever-
arm C, and cam K’ with the needle-slide I,
mounted on lever-arm C? and actuated by a
cam, K% substantially as herein deseribed.

7. The feeder-arms I' I, mounted on rock-
ing levers f f/, actuated by cams G G/, in com-

‘bination with levers /4 f3, actuated by cams I

I’y constituting the feed mechanism for the
cloth, substantially as herein deseribed.

S. In combination with the feeder-arms T
K’ rods f* /7, and levers f* f° the links 77 f®
and rod /7, operated by a treadle for raising
the feeding-arms off the cloth, substantially
as herein described.

J. In combination with the feeder-arm F7,
the nose I%, operating as herein described, for
keeping the thread oft the edge of the-seam
while the stitch is being made.

10. Incombination with theshuttle Y, needle
L, and hook D, the finger F* anq operating-
cam K? for drawing down the thread for the
hook to enter, substantially as described.

IQG0
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11. In combination with the feeder-arm F

and lever f, the sliding bar 22, with projection

a second projection, 27, between two adjusta- l 260 tor limiting the amount of feed motion,
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12 In combination w1th the sliding bar 22
‘and its projection 26, the projection 27 and
adjustable stops 24 25 for regulating the ]en oth
of stitch, as herein described.

- 13, The combination of the two cam-shafts
"H X with their cams K’ K2 K3 K¢ K5 K¢, G
G/ LY, driven at the same speed through geal
ing K7 K¢ K? for imparting the various nio-
tions to the needle 1, needle-slide I/, hook D,

1o feeders F F, and ﬁnﬂ'er | &,ubstantlally 'LS

herein descrlbed

In testimony whereof I have signed my name
to this specification, in the presence of two sub-

seribing witnesses, this 29th day of January,
| A. D, 1881,

" LOUIS BOLLMANK.

Witnesses: ~
WILLIAM HUNING-,
V.S, TINGLEY -

|
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