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Usimen Sratis PaTeNt Ossicr

J OSEPH ARNOLD GROEBLI OF NEW YORK N. Y ASSIGNOR TO I‘HE
' KURSHEEDT MANUFACTURING COMPANY OF SAME PLACE.

"\

FABRIC MOVING MECHANISM FOR EMBROIDERING MACHINES

SPECIFICATION formmg part of Letters Pafoent 'No 528 682 da.ted November 6, 1894

= Apphcm’ﬁmn filed June 27, 1893 Serlal No 473 982 (No Iﬂndel ;

To all whom it may concern g
- Beit known, that I, JOSEPH ARNOLD GROE-.
- BLI, residing in the clty, county, and State of |
New York, have invented an Improved Fab-
rlc-Movmo' Mechanism for Embmldermw-Ma "
chines, of “which the following is a speclﬁea-j

tion, referenee being had to the accompany-
ing drawmgs formm part hereof, inwhich—

qure 1, Sheet 1, is a side elevatlon of my.
'mechambm Fig. 2, Sheet 2, is a plan view.
of the same, showmn' a portmn of the frame
of the embroidery machme to which itis at-
tached and the inclined slides which move.
- the fabric frame.
elevation of the mechanism ha,vinﬂ' a portion.
of housing broken away for clear representa-
Fw 4, Sheet 4, 1s a front elevation of:
the same  with the housmﬂ' ‘broken away asil'
|'in direction indicated by arrow.
‘a detached elevation of one of the slides.

Fig. 8, Sheet 3, 1s a rear

fion.

before, and showing a portmn of the frame

of the embroidery machme to which it is. at-
tached and a corner of the fabric frame. ¥
f? elevation on the 11ne 19-—--19 Fig. 23, Sheet

- Fig. 5, Sheet 5,1s a vertical diagrammatic
section on the line 5—5 (Fig. 6 Sheet 6)

drawn to a larger scale, of the rear upper

part of my mechamsm Fig. 5% is a detached
sectional view on the line 5&——53 Fig, 5, the

direction of observation being indicated by

39

35

40

45

- arrows.

arrow. Fig. 6, Sheet 6, shows a broken plan
View eXhlbltmﬂ‘ the same portion of device

as Fig. 5, and dmwn to same scale, with a

number of parts omitted for clearer repre-
sentation. Fig. 7,Sheet 7,1s a detached sec-
tional elevatlon drawn to a still larger scale
than the three preceding figures, and taken
on the lines 7—7, Kig. 9, Sheet 9, and K1g. 8,
Sheet 8, direction of view being shown by
Fig. 8, Sheet 8, is a detached sec-
tional elevation of . the same portion of my
mechanism, drawn to same scale as the pre-

ceding ﬁﬂ'ure, and all the following figures

(with a few noticed exceptions) and upon a
plane perpendicular to that of Fig. 7, indi-
cated by the-line 8—38 of that ﬁo'nre Flb 9,
Sheet 9, is a sectional plan view on line 9— 9
of Fig. 8. Fig. 10, Sheet 10, is a detached
Seetlonal plan view on line 10—10, Kig. 12,
showing ‘train of gears and loekmﬂ' dewce

-heremafter descrlbed Fig. 11, Sheet 10, 18 a

detail plan view of the upper portlon of the

so device illustrated further in Fig. 12. Fig.
12, Sheet 10, is a fragmental elevatmn of a | tionary dewce fastened to some convenient

‘the two slides.
view of the above inclined shdes, and Fig.
17 is a séction on line 17—17, K1g. 15, viewed

011;1011 of the hand operatmﬂ‘ mecha,msm on
a Vertlcal plane: parallel to the line 12—12,
‘Fig. 11. Fig. 13, Sheet 10, is a fragment&l

plan of_same_ shown again with its
Fig. 142
is a detail of one of the parts shown in Fig.

14. TFig. 15, Sheet 11,is a front elevation, on.

same scale as Fig. 1, Sheet 1, of the mchned
slides, the dlreetlon of the movement of

‘whose point of intersection is the resultant

of any. horlzontal movements imparted to
Fig. 16, Sheet 11, is a plan
Flg 18 is
Fig. 19, Sheet 12, is a fragmental sectional

14, viewed from the front, drawn to Same

?seale as Fig. 7,Sheet 7, and Wthh is full size.
FRig. 20, Sheet 13 i8S full size side elevation of
the same portlon of my mechanism shown

in Fig. 19, and also seen on asmaller scale in
the r10ht hand upper corner of Sheet 1. Fig.

| 21 is a fragmental vertical section throuﬂ*h
‘the cam Q, Fig. 20, and directly in front of the-
_ Fig.221sa eylindrieal
‘section developed through the working part
of ecam Q. TFig. 23, Sheet 14, is a plan view

reciprocating bar O,

of that part of any 'mechanism illustrated in
Figs. 19 and 20. Figs. 24 to 32, inclusive,

Sheet 15, are full size detached views of parts
'shown collectwely in Kigs. 19 to 23

sive. Figs. 33 and 34, Sheet 16, are front
and side elevatwn respectwely of the shems
shown in Fig. 19. Fig. 35, Sheet'17, is

elevation of the rack—meshmfr device, on a 53
vertical plane parallel to line 13—-13 Fig. 9,

‘Sheet 9. Another elevation of this device is
‘| shown in Fig. 8, Sheet 8. Fig. 14 is a de-
tached
‘connection in plan, Fig. 9; Shest 9.
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plan view of the lower part of my meehan-k |

ism seen in front elevation, Fig. 4. Sheet 4.
Fig. 36 is a fragmental sectlona,l elevatlon
on: lme 86-—-——36 of the: preceding figure. FIig.

37, Sheet 18, is .an- elevation of the pmtlon

95

last mentmned and Fig. 38 is a fragmental

section throucrh line 38—-38 of Fig. 35 Sheef
17. - ¥ig. 39, Sheet 18, is a detail of the lateh
shown 1in Fw 37 on same sheet. Iig. 40,
Sheet 19, is a perspective view of a precau-
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part of the embroidery frame and connecte.l |

to my mechanism by a rod as hereinafter de-
seribed. Fig. 41 is an orthographic vertical
section through the axis of pointer shown in
the preceeding view. Iig. 42 is a diagram-
matic vertical section through the card-drum
on a plane perpendicular to the axis of drum,
showing the manner of suspending and tak-
ing up the “slack” of the card. Fig. 43,
Sheet 20, is a diagram illustrating the ar-
rangement of Jacquard pins and slides and
their eonnecting wires. Fig, 44, Sheet 16, is
an end view of the card-drum, showing rela-
tive positions of Jacquard pins and drum.
Fig. 45, Sheet 16, is a fragmental rear eleva-
tion of a partofthecard-drum and its hanger,
showing perforated card in position. Figs.
46 and 47, Sheet 16, are elevation and plan
respectively of stationary block G° to be ex-
plained more fully hereinafter.

This invention relates to a new mechanism
for automatically controlling the position and
moving the fabric frame of embroidering ma-
chines, and consists of the new combinations
and arrangements of parts that are hereinaf-
ter more fully described and pointed out in

the claims. -

The main object of my invention is to pro-

duce the various motions of the fabrie-frame

of an embroidering machine by the use of

fewer pins than have hitherto been employed
for this purpose. In the prior art, so far as
I am aware, there has been used a separate
Jacquard pin for obtaining each motion, that
is tosay, one pin would give, say, unit motion
in & given direction; another pin two units
of motion in the same direction; a third pin
three units of motion in the same direction,
and soonuptothedesired number of motions:
so therefore, if we wished to give the fabric-
frame three units of motion in a certain di-
rection, we would pick out by means of the
Jacquard card the third pin. This necessi-
tated a great number of pins, as, if it were
desired to give the fabric-frame a range of
one hundred units of motion in both direec-
tions, it would be necessary to have a set of

one hundred pins forimparting the one hun- |

dred increments of motion in one direction,
and a set of one hundred pins for giving one
hundred increments of motion in the other
direction. It will thus be seen that in the
mechanisms of this class heretofore used a
oreat number of pins were necessarily em-
ployed in orderthat many different ranges of
movementmightbe given to the fabric-frame.

Now, by my invention, I dispense with the

- use of a great number of pins by arranging
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the fabric-frame in combination with mech-
anism, which enables different pins to each
give different extents of motion to the fabrie-
frame on one and the same line, and by act-
vating a plurality of pins and causing these
pins to add or subtract their motions, as will
be more fully hereinafter set forth. For in-
stance, suppose we have a pin that is capable,

528,632

seven units of motion on a certain line in the
plane of the fabrie-frame, and another pin
which 1s capable, when actuated, of giving
to the fabric-frame eight units of motion on
the same line as the first mentioned pin.
Now, if we wish to give to the fabric-frame
seven units of motion or eight units of mo-
tion on the given line, we actuate the corre-

{0

75

sponding one of these two pins, and if we |

wish to give fifteen units of motion, we actu-
ate both of these pins, at the same time actu-
ating other mechanism which will cause these
two pins to add their respective movements
in order to produce the fifteen units of mo-
tion on one line. Similarly, if we desire to
give the fabric-frame one unit of motion on
the given line, we actuate the same two pins,
at the same time actuating other mechanism
which will cause the said two pins to sub-

tract their motions, giving instead of thesum

as in the former case, the difference of the
two motions, that is to say,one unit of motion.

Therefore, broadly speaking, the essence
of my invention consists in providing a lim-
ited number of pins which will each serve to
impart to the fabrie-frame different degrees
of motion onone and the same line, and select-
ing two of these pins and combining their
respective movements in order to obtain a
movement of the fabrie-frame on the given
line, which will be the resultant of the move-
ments which would ordinarily be imparted
to the fabric-frame by either of the two se-
lected pins acting singly. It will of course
be understood that I alsocombine with these
pins mechanism for determmining whether the
movements shall be the sum of the respective
movements imparted to the fabric-frame by
the two selected pins or the difference thereof,
thus farther simplifying the machine.

To some extent the mechanism which I
shall proceed to describe may be employed in

| connection with the c¢ross-guides that are de-

seribed in my Patent No. 283,707, of August

21, 1883, as will more fully appear in the later

part of this specification; but my present
improvement can also be employed in com-
bination with means other than those speci-
fied in my aforesaid Letters Patent fortrans-
mitting the desired movement to the sus-
pended embroidery-frame. |
With reference to Fig. 4, Sheet 4, of the
drawings, the letter A represents the fabric-
frame, This frame A is intended so far as
this specification 1s concerned, to be under-
stood as the same structure as the frame A
shown in Fig.1of mysaid Patent No. 283,707,
namely, a fabric-frame properly suspended,
as shown in Fig. 1 of that patent, so as to be
fairly balanced and easily movable up or
down, or in the direction of its length, in the
plane of its suspension, and is, as is likewise
shown in Fig. 1 of said patent, and as is in-
dicated in Kigs. 15 to 18 inclusive, Sheet 11,
of this present application, provided with an
extending arm ¢, which has friction rollers

when actuated, of giving to the fabric-frame | or blocks b that enter grooves in two guides
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B and C, which are represented as crossing
one another atright angles. These guides b
and C, shown in Figs, 15 to 18,are the guides
a® and 6% of Figs.1 and 1* of my aforesaid
Patent No. 283,707. The guide B is rigidly

‘connected to a rack d, and the guide C in

like manner is rigidly connected to a rack e,
as clearly shown in FKig. 16, Sheet 11. The
rack d engages with a pinion fon a vertical
shaft D, and the rack e engages a pinion g on
a vertical shaft D? (Fig. '7 Sheet 7). -

The reader of this spemﬁcatwn will have
to understand that it is the object of this in-
vention to so revolve the shafts D and D? by
mechanism controlled by a Jacquard eard E
(see Fig. 1) that the suspended fabric-frame
A, after each stitch shall be moved in the

'deswed direction up or down or lengthwise
in the plane of its suspension, so as to pre-.

sent a particular new spot in the fabrie to the
needles for the obtainment of the requisite
design.

1o deserlbe the machinery for operating the

needles. The needle-carrying frame, or, as
we may call it, the needle-bar,1sgiven a trans

- VOrse movement after every a,d,]ustmenl‘, of

30

the fabric-frame A, 80 a8 Lo cause the needles

to pierce the fabric at the desired place;- but

this invention does not concérn itself with
any particular mechanism for controlling the
needles or actunating them, as long as it is
understood by the reader that the needie-

frame moves, without any longitudinal or ver-
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tical ad] ustment on a certain track, whereas
the fabric-frame is to be adjusted according
to the Jacquard card in such manner that
every new stitch shall be placed exactly where
needed for the production of the design; and
it is likewise of Interest to understand that
the invention relates mainly to machinery
in which a large number of needles are used
simultaneously in the same fabric that is car-
ried by the fabric-frame for the production
of Hamburg edgings or analogous multlphed
embroidery of like design. |

By reference to my former patent No

'283 707, it will be understood that when the

mchned cuides or crossing guides B and C,
which are shown in Figs. 15 to 18 of this ap-
plication, are ploperly moved, the required
adjustment of the. fa,brlu-fra,me is obtained.

- They may be moved one at a time, or both

55

together, as was described in my above men-
tioned patent, and consequently, with refer-
ence to the present -invention, it is needful
to so construet the mechanism intervening
between the Jacquard card K and the shafts

- D, D? (see Fig. 1, Sheet 1), that at the proper

60

time each shaft shall be turned in the pre-
cise direction required to the specific extent
required, and that after having been moved
for thus adjusting

able while the stitch is being produced. In-

asmuch, therefore, as it will. be necessary to

“revolve each of the shafts D D% or turn it

once in one direction and at other times in

It is, of course, not necessary here

the fabric-frame, each.
gshaft shall be locked and rendered immov-

another direction, it follows that four meé,ns.-
of turning said two shafts must be used,

namely, one for turning one shaft to the
right, another for turnlnw the same shaft to
the left, a third for turning the other shaft

to the right, and a fourth for turning this

other shaft to the left. These four devices,
in accordance with the present invention, are:
two double racks, which, in manner herein-

| after described, enter into engagement with

the shafts D, D? and turn each of them in the
desired direction from time to time; but, as
will hereinafter more fully appear, it is also
necessary to turn the shafts D, D? with vary-
ing speeds from time to time, and for the ob-
tainment of these different speeds I have, in
connection with certain differential gearing,
which Ishall also hereinafter describe, added
two further double racks, one for each of said

shafts D, D2 so that with the aid of one of

these racks the shaft to which it pertains

may be turned less far than when brought in.

oear with the other of said racks, as wﬂl be

more clearly deseribed. It follows that we:
havefour racks with the aid of which to move
The Jacquard card .

the two shafts D and D=
is punched with reference to the existence of
these four racks. Now, it also follows that
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if any one of these four racks, which isthrown

into action, is moved farther, it will turn its
shaft D or D? farther than if the same rack
is moved less far. Kor the purposes of this
specification, and as a matter of convenience,

I bave found a division of stroke into seven

parts to answer the purpose; but, of course,
any other division into less or more than
seven parts for the lengths of strokes might
be adopted. - These four double racks which
are indicated in Figs. 7 aud 8 of the drawings
are 80 arranged that two of said racks, being
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the lower two shown in these figures and

being those marked J J? will affect the shaft
D and pinion 7, while the other two of said

racks, being those marked J/, J3, are intended

to affect the motion of the c:‘.ha,’f I; D? and of its
piniong. In other words, by horizontally re-
ciprocating either one of said racks, a corre-

sponding degree of motion in the desired

direction is imparted to the proper pinion,
the arrangement being such, as will be here-
inafter described, that the.two double racks
pertaining to the same pinion, f or g, may be
moved to turn them in opposite directions,
if necessary, at the same time, so as to ob-
tain for the said plﬂlOIl the difference result-
ing from such motion in opposite directions.

All of this will be more minutely hereinafter.

described. I have stated introduectorily the

general plan of mechanism forimparting mo-
‘tion to the fabric frame A, but I shall now

proceed to describe, starting from the Jaec-

quard cards, how the parts are arranged,

which, when affected by said Jaequard card
wili ultlmately result in imparting .to the

| pinions f, g, the precise extent and direction

of movement prescribed by the said eard.
Referring now to Kig. 5, Sheet 5, which is

.....
iy

I1O

I15

120

130




10

I5

20

23

30

the bars e” of the drum E-.
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a vertical section on the line 5—5, seen on
Sheet 6, we notice that the Jacquard card E

moving in a step-by-step motion to be ex-
plained hereinafter, passes around a portion

of a guiding cylinder K’ and then around
the card drum E-=
in IMigs. 44 and 45, Sheet 16. It consists of
a number of straight bars, ¢*, arranged in
such a manner as to form a cylinder or drum.
(See Fig. 3, Sheet 3.) These bars e* are set
in notches in the periphery of two disks, €/,
at equal distances apart and parallel to the
axis of the cylinder.
ranged so as to divide the drum into three
parts, the central being much the longer and
the two extremes equal and much shorter.
These dividing disks e’ carry projecting spurs

¢ which mesh with certain corresponding

holes in the guiding cylinder KE’, as also seen
in Fig. 38, Sheet 3. I have shown the cylin-
der E’ and drum E? of about the same di-
ameter and having the same number of holes
and spurs, respectively, but the relative di-
ameters of these two parts may beé in any
ratio, the former merely acting as a guide
to the card E, and may have any number of
holes, provided their distance apart may be
such as to cause them to mesh properly with
the spurs €. The office of the spurs ¢* is to
properly mesh with holes in the Jacquard
card E so that the perforations in the card
may always coincide with the space between
The disks ¢" are
secured to an axle ¢ (Fig. 44), which is ro-
tatively hung in oscillating hangers E* and

I3, which are rigidly fastened to a rock-shatt

ES best seen in the rear view, Fig. 3, Sheet 3.
This shaft E° moves in bearings in the hous-
ings of the machine and is rocked in its said
bearings by suitable mechanism. For this
purpose it may carry (Fig. 6, Sheet 6) a crank
E7, which is connected by a link E® (Fig. 6)
to a suitably formed rotating cam on main
driving shaft I, Ifig. 3. This cam imparts an
up and down movement to the link E° which
in turn imparts a rocking movement to shatt
ES, which in turn gives a swinging motion to
the hangers E! and E°, thus giving a similar
swinging movement to the card drum E=.
Referring again to Sheet 16, in Fig. 44, 1t

will be seen that the regular radial arrange-

ment of the bars or slats e* of the drum E?
produces longitudinal slots or spaces 1nto

which the Jacquard pins 2z can enter with-

out friction, provided no intervening obsta-
cle is interposed between the ends of pins
and the openings in the drum. The card E
is punctured with reference to these slots in
the drum and to the position of the Jacquard
pins %, so that pins which are to remain sta-
tionary will, on every forward stroke of the
swinging drum, be freely permitted to enter

- the holes in the card and the slots in the

drum, whereas those pins 2 which are to be
moved will encounter an unperforated por-
tion of the card. The inner or front ends of

This drum 1S best seen

The disks ¢" are ar-
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ing number of slides ¢ which are confined in
stationary guides 4/, 2%, 2%, #%, which allow of
a free horizontal movement -in a direction
perpendicular to the axis of the drum E< In

the upper part of each slide ¢ is a recess +°

which engages the downwardly bent end of
one of a series of wires % Xach wire 2° is
thus enabled to connect with one of theslides
7, and is partly guided in the guide ¢*. The

wires 2% connect by hooks or otherwise flexi-
bly the slides 2 with an equal number of

slides 7, which slide in ways cut. in sta-
tionary rods 45, 9°, but so.as to admit of two
movements of 9, one the horizontal back-

ward and forward movement corresponding.
to that of the slide ¢, to which it is connected,
and the other a vertical rotary movement of

the front end of 7 around a movable point in

its rear end, which in the present case is the

center of a cirele of which the two ares 3% and

41 form a part. The front ends of the slides
7 are loosely

held betwoen pins /£° which
serve as guides for the front ends of these
slides. These pins k° are fastened in pairs,
one above and the other below each slide 5 to

slides %, which are made in the shape of an
L, and are confined in stationary guides &/,
k2 k3, k%, in which are cut ways that admit of «
a vertical movementonly. Onthe horizontal

portion of these slides k& are hung by means

of jaws which loosely clasp them (see Fig. 5*)

sliding hangers %% to which are fastened ver-

| tical rods/?, which in theirturnare fastened to.
Twenty-
| eight of these bars /4% slide vertically in ways
g% which are formed integrally with the ver-
tical sliding frames G’, G, G3, GY, &°, G5 G,

Fig. 6, Sheet 6, and which serve the double
purpose of acting as ways for the sliding bars

and supportsliding locking bars £°.

® and as guides for the horizontal rods m, m/,
m? and ms Theremaining fourlocking-bars
18 connect with a fixed block G hereinafter
described. Referring to Sheet 7, Fig. 7, we
see these same rods m, m/, m? m® again fas-
tened to horizontal sliding frames [, I/, [?, [°,
shown in vertical section in this figure. A
plan view of one of these horizontal sliding
frames [ is seen in Kig. 9, Sheet 9, this figure
showing said frame (® as fastened to eight
rods m?, which latter form the connecting

links between a corresponding number of

locking-bars k% and said frame {°. The other
sliding frames [, {’ and [* connect also each
with a set of eight such rods, m, m’, m?® re-
spectively., Hence there are shown four
frames or slides {, I, {%, [°, connected to thirty-
two rods m, m’,m*, m? and by them tothirty-
two locking bars %8, slides % and slides 3. Of
these thirty-two slides 3, twenty-eight con-
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nect with twenty-eight Jacquard pins A, the

remaining four slides 7 being otherwise con-

nected as hereinafter stated. ..

- In Fig. 6, Sheet 6, which is a broken plan
view of that part of my machine shown in
vertical section in Fig. 5, Sheet 5, it will be

seen that there are seven vertical sliding

the pins & (Fig. 5) abut against a correspond- 1 frames G/, G*, G°, G‘_‘, G5, G% G". These cor-

30
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respond to the seven. divisions of stroke to |-oneseen 1nfull (it being the uppermost) we see
which I have previously alluded. Tach of | inwarlly prejacting brackets %, upon which

ished ways placed above and below it asin

Fig. 5. The upper of these ways ave fou:ned-_

on a plate X which has- seven slots ¢* (Fig.

in each slot. - The seven slots g are of vary-
ing lengths, as indieated in Fig. 6, to provide
for the seven progressive movements that are
to be given to the seven slides G/, G G3, G,
G° G5 G7. In Fig. 3, Sheet 3, we see a rear

. view on a smaller seale of t_hese vertical slides

20

G/, &e. These slides are respectively con-
nected by links ¢’, % ¢ ¢% ¢°% ¢g®and ¢ to a

triangualar shaped bell-crank lever H, the
lower arm H’ of which holds a frietion roller,.
~which works in a rotating cam, H*, which is:

mounted upon the main shaftI. The upper

arm forms a right trnnﬂ‘le, upoun the hypote- |

“nuse of which we see a series of seven steps,

. tation.of H are in arithmetical prou'ressmn'
from 1 to 7, the “1” representing the unit
stroke before mentioned, and the other terms_
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~.cam to the position shown by dotted linesin

upon which are formed seven bearings for |

the rear ends of the seven before menti(med
links.
mounted in bearings I? H° which are hung
to the main frame. The .distances of the
bearings upon the steps from the axis of ro-

of the promessmn repreﬂentmn‘ the other six
strokes. |
‘Now, retarning to Fig. 5, Sheet 5, we see a,
side view of the upper pant of the lever H
showing the seven bearmﬁfs on the steps and
the seven links ¢/, 9%, g% g% ¢° ¢° and g°, which
connect the l_ever H With the vertical fra,mes
G’ to G inclusive, only one of which, G/, is
seen in this ﬁfrure, because I have here shown
these frames in their forward position in
which their ends all lie in a vertical plane
parallel to the rotating axis of the lever H.
When the lever H is moved by means of a

I'ig. o 1t will draw after it the seven vertical
Slides but each slide will move through a

distance equal to the chord of the arec de-

-scribed by its point of connection with the
. lever H, and will thus be brought into their
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respectwe pron'resswe p031t10ns shown by
dotted lines.

In Fig. 6, Sheet 6 it will be seen that there
are eight _rods marked m3.
5, only one of these rods m3 is shown; bnt it
must be remembered that in this figure m?
represents a horizontal group of eight such
rods all connected to one horlzontal sliding
rack frame. In like manner m, m’ and m?
represent horizontal groupsof eight rods each,
each group being fastened to a mmﬂar hori-
zontal frame. ThuS we have four groups of
eight rods each connected to four horlzontal
qlldmn* rack frames, and each of these frames
eontrols the 10n0'1tudma,l motion of one of the
four double racks before mentioned. Refer-

ring to Fig. 9, in which are shown these rack

This. crank lever H is Trotatively |

In Fig. 5, Sheet |

|
|

H

are finished ways or crmdes [, At the rear end

“of the frame, and opposwe to %, are two other
 finished n*mdes [° formed on said frame.
 ing in these ways is a double rack J?, the two
6), through which the rods k7 pass, four being |

Slid-

81des of which are joined rigidly by a counect

ing barJ*underneath their rearends, whichin
| the present case is cast integ mlly with the
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racks, and is shown in eleva,tlon in Fig. 7,

Sheet 7.

Therack frame 23 has finished edges {" which
fit and slide in finished waysin the. stationary
frame only, as shown by cross-section in Fig.
8, Sheet 8. ThlS desecription of the rack frame
s will substantially fit the other rack frames/,

" and I3, which control respectively the move-

ments of three other double racks J, J’ and J=.

‘The lower of these racks J and J? hswe their
connectingbarsJ4in front as in Fig. 7, and the

brackets I for these lower racks f&ce forward
instead of backward. The two upper racks
J’ and J® control the movements of the pinion
g on shaft D% The two lower racks J and

S0

Q0

J? control the movement of the pinion JSon

shaft D.
- The pmmns fand g, Fig. 7, Sheet 7, are
made integrally with the shafts D and D2 re-

spectively, though they may be made sepa-

rately and fastened to their respective shafts.

I have broken aw ay the housmﬂ'q of the shaft

D?, exposing its pinion g.

In Fw' 38 we see a stationary bracket, d’, on
which is cast an upwardly projecting hub d?,
and a downwardly projecting hub, D®. In
these hubs or tubualar housings the shaft D>
is by preference held. T also prefer to use a
bushing, d® driven into hub D" and held in
place by a screw, d’, orotherwise. On the up-
per end of the hub d? s a shoulder, d? which

forms a support forarotating frame, Dﬁ, which

contains in its lower part, w1th1n a yoke B
12

formed integrally therewith, a train of differ-
ential gears, d*, d°, d°, d', to be explained here-
inafter, The wheel ‘* is fastened rigidly to
the upper end of the shaft D°. The wheel d’
is fastened to the lower end of a shaft, D,

which is aligned with the shaft D°as shown,

and which is supported in a stationary hub,
D', which is carried by a eross-bar, D*, of the
main frame. The shafts D*® and D* are con-
nected only by the train of gears d*, d° df, d7, in
which train d° and df are made 1nteo'mlly of
one piéece of material, or otherwise fastened
rigidly together. The office of this train of
gears will be more fully explained i in another
part of this specification.

Upon the upper part of the rotating sleeve
DS, Kig. 8, is a spur wheel D7 and upon the
shaft D*is fastened spur wheel D% and far-
ther up on the same shaft another spur wheel
D? all as shown in Figs. 7 and 8.

The above deqcuptmn of the shafts D* and
D% with their bearings and mountings, ap-

phes similarly to the shaft D and its fellow
D3
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The spur wheels D" and D® are made to
framesl Z’ 22 [°, the latter of which i the only mesh with the racks J’, J° respectwely, while
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on the other shaft D?, the spur w;l:lﬂ_eel's D! and | hand by one skilled in embroidery. There

D are made to mesh with the racks J and J | must be a starting point in the figure to be
respectively. The sleeve D? corresponds to | worked, and in order to set the fabrie frame 7o
the sleeve DS, the wheel D! to the wheel D% | at any desired point of the pattern a hand-

s The sleeve D® has also a yoke containing a operating device is necessary. This device
train of gears in every particular like the | is shown near the front of my mechanism in
sleeve and yoke DS, with its train of cears d*, | Fig. 2, Sheet 2, and in detail in Figs. 7, 3, 10
45, d® and d%. Hence the shafts D?and D* | on Sheets 7, 8, 10 respectively and Fig.1lon 75
will, when revolved, communicate motion by i Sheet 10. |

10 these gears to theshafts D and D? and there- Theshafts D3and D¢, it will be remembered,
by to the racks d and e. | indirectly operate the racks d and e (Figs. 15

Referring to Fig. 9 again, we notice below | to 18, Sheet 11), which in their turn operate
the rack frame 12 a narrower transverse frame | the inclined guides B and C, which in their 8o
1.8, whose office is to mesh, to shift and toun- | turn move the fabric frame A in a direction
13 mesh therack J3 with and from itsspur wheel | which will be the resultant of the fwo mo-
D8, This frame, which we will call a meshing | tions imparted to A -by B and C working sep-
bar, slides on finished edges 1.*in grooves cut | arately or together. When my mechanism 18
in the housings. Two projecting brackets L%, | driven by power applied to the main driving 8y
at right angles to the length of the bar, form | shaft I these two guides B and C move at the

20 guides and supports for the rack J5, as clearly | same time with any desired speed unless only
shown in Figs. 7, 8 and 9. Three meshing | one is required, in which case the mechanism
bars, I, I”, 1.2, which guide and support the | which operates the idle guide 183 locked and
racks J, J’, J?, respectively, are like the mesh- | immovable; but when the fabric frame 1s to go
ing bar L® just described, except that bars L. | be moved by hand through the agency of

25 and 1.2 have the supporting brackets nearer | these guides it is found best to move the two
the front, while the bars I’ and L? have their | gnides together with the same speed, either
brackets nearer the rear. | in the same or in opposite directions. W hen

By reference to Tigs. 7 and 9, we see be- | movedin thesamedirection at same speed the 95
tween the two shafts D% and D% extending | fabric frame is moved horizontally., When

30 downward through bearings cast to cross bar | moved in opposite directions at same speed
D%, two smaller shafts, K% K% of unequal | the fabric frame is moved vertically. Thus
lengths. Upon shaft K3 which is the longer | by these two motions successively applied,
of the two, are two pawls K, arranged to en- | the fabric frame may be brought to any de- 100
ogage the two spur wheels D' and D™, Upon | sired position. For this purpose we Pro-

35 the shaft K¢ are two pawls K?, which are ar- | vide the shafts D?, D4, with spur wheels D,
ranged to engage the spur wheels D"and D5 | D?, respectively, both of same size. An idle
The upper ends of these shafts, K%, K* see | spur, D, in the present case of the same S1Ze
Fig. 10, Sheet 10, are provided with eranks X5 | as D' and D? is permanently in mesh with 1o5
K¢, respectively, which at their ends farthest | DS, A smallerspur, D', isrotatively mounted

40 from their respective shafts engage an actu- | in a bracket bearing D", which in itsturnis
ating link K?. This link K? has its rear end | rotatively mounted upon the upper end of
connected to a lever, which carries a friction | the shaft D% (see Fig. 12, Sheet 10.) This
roller playing in a rotatory cam, as indicated | bracket is so arranged that it may slide up 17o
in Fig. 1. This cam is mounted upon the | and down on D*between certain limits. Two

45 main shaft I, in such relation to the cam that | pins, D2 driven into shaft D* confinea small
operates the meshing bars L, L’, L2 L? (here- | crank, D*, which carries at its smaller end a
inafter described), that whenever the racks | dowel pin D*, which passesthrough a bosson
are unmeshed the pawls engage, and vice | D%, and is held therein by a set screw. This r15
versa. | dowel may rotate about the shaft D* within

to It will be explained farther on that the | certain limits, but may not move vertically,
racksareeither all engaged or all disengaged. | since it is held by pins D*.

One or more cannot be engaged while theoth-{ The spur D is fastened to the lower end
ers are free. This is also true of the pawls, | of a small shaft or arbor which passes verti- 120
~ whoseoffice isto immediately engage the spur | cally through the bearing DY, and is held |
ss wheels as they are disengaged from the racks, | from falling by a collar D, which 183 either
so as to hold them in proper position to be | driven on the arbor or fastened by means of
‘engaged without interference when neces- | a set screw. The upper end of this arbor or
gary. | | . - | shaft is faced off in the form of some regular t2;
A certain train of gears, D% D, D', D | prism to accommodate one end of a remov-

60 which I will now refer to, is to be used when | able crank-handle D¥. Fig.11is a plan view
the machine is at rest, and it is desired to ar- | of this bracket-bearing D' The collar D%,

- range my mechanism to begin work. which rotates with the spur D! carries a

- It must be remembered that the object of | pointer D%, which movesaround a dial which 130
my invention is to so move the fabric frame | is divided into ten (more or less) equal parts.

65 back and forth before the embroidery needles | In the present case the spur D' is provided
that the latter will make successive stitches | with ten teeth, while the other three, D”, D,

upon the fabric such as would be made by'l D%, have each sixteen teeth. The axis of D®
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is always parallel to that of D? and the dis-

tance between these axes is such-' that the
piteh cylinders of the two spurs are always
tangent whether they are in or out of mesh.

The hand-driven pinion D when meshed
with DY and D? as shown in Fig. 10, and
then turned in the direction indicated by the
arrow, will drive the shafts D® and D* in op-

posite directions and with them the shafts D

and D? thus moving the racks d and e in the

- same direction and away from the embroid-
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ery machine atthe same rate of speed, which
combined movements will cause the fabrie-
frame to move horizotally in the same direc-
tion and to the same extent. By turningthe
crank D% in the other direction we will get
a reverse movement of the fabric-frame.
When the hand-driven pinion D*®isin mesh
with D? and D, the two latter will be driven
in the same direction and consequently move
the racks d and e in opposite directions at
the same rate of speed, thus causing the fab-
ric-frame to move up or down vertically, ac-

cording as the crank D*®is turned to theright | ther
- | 1 a normal position (which is that shown .
figure) before the double racks can be agaln

or left. -
The pinion D8 before being lowered so as
to mesh with D? and either of the other two
pinions D! or D! should be so located that
its teeth will slide uninterruptedly between
the teeth of the other two. To accomplish
this easily and surely it is necessary that in

moving the bearing DY about D*it must only

move just far enough either way to bringthe
piteh cylinder of D' to a position tangent to
that of the other pinion with which it is de-
sired to mesh it. It must be remembered

that the piteh cylinders of D*® and D? are al- |

ways tangent. Hence by moving D till its
pitch eylinder becomes tangent to either of
the other pitch cylinders, it makes its pitch
cylinder tangent to the piteh cylinders of the
two spurs with which it is to be meshed.

- In order to prevent D® from being moved
too far in its are, an arm D< cast integrally

with D and having a hook-shaped extremity,
which in the drawings, Fig. 11,1is in the form

of a sector whose mean radius 1s the distance

‘between the centers of D?and D4, has secured

to its upper surface a piece of metal d" bent
downward at its two ends far enough to form

~ two stops d* and d* for the horizontal rotary

55
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movement of D¥ In Figs. 11 and 12 the
stop d*® is seen to be in contact with D% In
this position a pin d* projecting downwardly
from D?* is in such a position that it will slip
snugly into a hole bored in the top of the
shaft D3 when D¥ is lowered for operating.
Again when D* is moved so as to be in posi-

tion for meshing with D and D® the stop d**
will reach contact with shaft D°>and a down--

wardly projecting pin d® will then be above
the same hole in the top of shaft. D>
is a third pin d'° larger in diameter than, and
situated midway between d'* and *, which
serves as a stop to prevent the spur D*® from
falling into any position save those two de-

There

arrives above said shaft.

proper position to

D and D (which are equal).

d®® and %3, because the pin d'° will be above

the shaft D®® and prevent the descent of the

bearing DY, unless one of said pins d'* or aL
The office of the
dowel pin D* is to prevent the lifting of the
pinion D and bracket DY except when the
gears D% D8, D!, D® (Fig. 7, Sheet 7) are 1n
be engaged by their re-
spective double racks. Thisis shown by bhe
pointer D% gnd dial upon D¥. When the
pointer rests upon one of the radial marks
which are the same in number as the teeth
of D%, it is an indication that the dowel
D is in position to pass between two of the
teeth of D, allowing D to be raised after

-}
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it has performed the desired adjustment. -

It is evident from the description of this
hand-operating device that the shafts D? and
D? can only be turned through arcs which

are multiples of the arcs on the pitch circles

from one tooth to another of the spur-wheels
k is also evil-
dent that (referring to Fig. 9, Sheet 9), since
the rack frames [, I/, [}, I3, all must return to

meshed to their respective spu r-wheels, these
spur-wheels must always stop in position G0
be meshed by the racks in the
tion. Thiscan only be accomplished by mak-
ing all the rotary movementsimparted to the

in the

normal posi-.

spurs by the racks multiples of the arcs on

the piteh circles representing the distance
from one tooth to another. The pattern to
be embroidered, however, in nearly all cases,
requires that the movements of the fabric
frame shall not be restricted to multiples of
any one unit of distance, bat, on the contrary,
requires the greatest variety ot movements

| in any direction and to any distance. This
led to the introduction of the differential.”

searing before mentioned so that the move-

ments of the shafts D and D?in multiplesofa
certain unit might be divided and subdivided

so that any desired distance In any desired

direction might be accomplished by the fabric

frame. ‘Before describing this differential
gearing, however, I will return to the rack-
frames and show how they are connected to

‘that part of the machine that is operated by

the perforated card E.

Referring to Fig. 9, Sheet'Q, we see that the |

rack-frame 2 and likewise the other three
rack-frames below it, have extending hori-
zontally from the under rear surface eight
bars m®. In Fig. 5 these four groups of eight

QO
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bars each are shown in elevation, m3, m/, m?
123

m, as passing between the lugs or ways ¢’
which serve as guides and which are cast
upon the vertical sliding frames G’ to G".
Each of these bars has near its rear end a
hole marked in their respective groupsn®, n’,
n? n. These holes in the normal positions
shown in Fig. 5 stand immediately over pins

Let it be borne in mind that below each

termined by the pins d and d% and the stops | group of these eight bars and below each bar.

130.

k° extending upward from the locking bars

: kﬁ._
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of the group is to be found one of these lock-
ing bars £% When one of the vertical hang-
ing rods.-A7 is lifted carrying with it its-lock-
ing bar, the pin %’ will enter the hole imme-
diately above it, locking its particular rack-
frame to the vertical sliding frame intended.

I have spoken of groups of eight bars m,
m’, m?% m?, while there are only seven verti-
cal sliding frames, G’ to G, to givetheseven
grades of motion before mentioned. Itis as

" necessary to provide for holding the double
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racks stationary as to give them movement.,
IHence the first bar in each group of eight is
for locking its particular rack to a locking
bar which is horizontally stationary, moving
vertically in ways cast npon a stationary
block seen partly dotted in Fig. 6, marked
G On the outer side of G will be noticed,
dotted in, another group of fourhanging rods
with their locking bars. This group is for
regulating the meshing of the racks to be ex-
plained hereinafter. It will now be evident
why these vertical hanging rods k&7 are ar-
ranged in groups of four, since each rod in
each group is to govern some funection of, or
pertaining to, one of four double racks. In
addition to those nine groups of four each
there will be noticed two isolated hanging
rods, one at each end of the phalanx. These
rods £ kY, Fig. 6, have no locking bars at-
tached, but extend downward through holes
in the housings to certain mechanismswhich
will be explained hereinafter, and which are
partly shown ip Fig. 1, and more fullyin Fig.
35, Sheet 17. The rod k¥regulates ashuttle-
moving device in the embroidery machine,
and %' operates to stop the embroidery ma-
chine and with it my fabric moving devices.

Since the hanging rods &7, Fig. 5, are con-
nected throughthesliding hangers /2° with the

slides k& and 7, it follows, that since the hang-

ing rods are arranged in groups of four, the
slides & and 7 will be arranged also in groups
of four, and, since there are four double
racks to be operated by the pins 2, it follows
that a division of those pins 2 and theirslides<
into four groups will be the most convenient,
Thisscheme of grouping these pins and slides
is ¢learly illustrated in Diagram 43, Sheet 20.
The slides 7 are here shown divided into four
groups of eight each with two extreme slides
1solated from the restand marked “Stop” and
“Shuttle” because they operate the stop and
shuttle mechanisms respectively before men-
tioned, whose actuating bars are vertical,
marked /" and £'° I have placed near these
four groups of eight (see right hand end Fig.
43), the letters J, J’, J%, J3, which are the same
as appertain to the four double racks. Thus
by analogy we see that the first group of slides
1controls the movements of rack J, the second
controls rack J% the third controlsrack J’,and
the fourth controls rack J°.
the individual slides in each group 1*, 1, 2, 3,
4,95, 06, 7. The four marked 1* control the
meshmg of the four racks, and those marked
1 to 7 determine whether the racks shall be

I have marked |

e
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moved one, two, three, four, five,sixg, or seven

units respectively. This unit of movement

1s the distance between the centers of any 7o

two teeth on the rack, so that in speaking
of moving a rack t]uee or more units 13
equivalent to saying three or more teeth (or
multiples thereof).
slides 2, marked 1%, are connected with a
group of four slides 7, alsomarked 1%, shown
in the lower left hand corner; also that the
four slides ¢, marked 1, are connected with
four slides 7, marked Gr’ that the four slides 1,
marked 2, are conneeted with the four slides 7,
marked G2 and so on up to slides 2 marked 7,
and slides 7 marked G". |

The group of four slides 7, marked 1°, see

We alsosee that the four

3¢

IFig. 6,1s immediatelyover four hanging rods |

L’", that control the meshing of the mcks The
group marked G% Fig. 6, is immediately over
four hanging rods £7that lock the racks. It
will be noticed from the diagram, Fig. 43, that
these four slides 7, forming the group marked
G%, are not connected to slides 7 like all the
other slides 4, but are connected by wires ¢/
(see Figs. 5 and 6) to the upper arms of four
levers ¢’, which are rotatively mounted on a
horizontal axle, 2, whichisheld at its extremi-
tiesin the ends of two cranks !, which are se-
cured firmly to a rock shaft +!*, which is
mounted in bearingsin the housings or main
frame, and carries on 1ts outer end a crank
1'%, which imparts to the rock shaft 2'* an os-
cillating movement through a small are by
means of a link 2" (see Fig. 1), which is aet-
uated by a bell crank 2%, which plays in a
rotary cam on the main shaft I. The group
of four slides j, marked in the diagram, Fig.
43, 7’,is immediately over the vertical sliding
frame G’, which has a reciprocating horizon-
tal movement of one unit, and may be con-
nected to any one of the four double racks.

e

95
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Similarly the group of four sides j, marked /3,
is immediately over the vertical frame G2

which has a reciprocating horizontal move-
ment of two units, and may be connected to
any one of the four double racks, and so on,
throughout the other groups of four slides 3,
it will be seen that each group is immediately
over its respective vertical slide, thus provid-

ing a means of connecting any one of the four

double racks with any oneof the vertical slid-
ing frames whose horizontal movements are
in arithmetical progression from 1to 7. "T'he
slides j pertaining to group G%, connect with
locking bars %% whieh have no horizontal
movement. This last-mentioned locking of
the racks I have preferred not to leave to the
action of the perforated card, and have not,
therefore, connected those bars with the slides
v and pins i, but have connected them, as ex-
plained before, to levers +°, whose action I
will explain later.on in the specification.
Two notches, %%, 1'% Fig. 5, Sheet 5, will be
noticed in the slide 5. Over the notch 713 is
a bar M, which extends over all the slides
4, and is held ator near its ends by two cranks
M’ secured to arock shaft M* Justtouching

'
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‘another place. For the present it is best to
consider the semi-circular lever P? (Fig. 20,
Sheet 13) as fastened to the housings and 7o
kept from rotating by a pin P (see Fig. 19,

the under surface of y near its front end, and
hence all the other slides 4, is seen another
~ bar, M? which is held at or near its ends by
two cranks, M4 secured to a rock shaft M-,

These rock shafts, M= M5 are mounted in
bearings in the housingsor main frame (Fig.
2, Sheet 2);, and have secured to their outer

| Sheet 12) which passes through a boss P on
| the lower part of P" and into the housings.
| Thus, it will be seen that the rear end of the

ends cranks M° MY, respectively (Fig. 1,| bar O* (Fig. 20, Sheet 13) is kept from falling 7s
Sheet 1), which are actuated by-a T-shaped | and also from being lifted by a pin P

10 link M® which receives a reciprocating move- | A eam Q which rocks with a shaft Q’, upon

- ment in the direction of its length by a bell | which itis mounted, plays in a suitable notch
crank M*, which plays in a rotary cam upon | O in the bar O* (Figs. 21 and 22), and, by
the main shaftI. The cranks M5 M", extend- | reason of its deflected form and oscillating 8o

ing in .opposite directions, and .actuated by

the same link M?® will impart to the shafts

- M? M5 a rocking motion in opposite direc-

20

tions. Referring again to Fig. 5, this rocking

motion will move toward and from each other
the bars M, M3, The extent of this move- *
| pivoted at the rearends inthe swinging arms -
| K° (Figs. 5 and 6) are two stout wires 7132,

ment is indicated by dotted lines.
In the upright part of & and in the rear

edge will be seen two notches %2, 3. These

P, which 18 rotatively mounted in the hous-
ings. 1 willexplain the office of this shaftat

movement, imparts to the bar O! a recipro-
cating horizontal movement. This move-
ment rocks the shaft O¢ (Fig. 5, Sheet 5,) there-
by depressing and raising the locking bar O

when required. The manner of rocking the 8¢

shaft Q' is hereinafter deseribed. Loosely

which slide through holes in and are held

drum E?is shown in its backward position

are in all theslides £. Into these notches fits | from falling by the bar %% which is mounted 9o
a locking bar M’ which is held at or near its | in thehousings. These wires carry a bari4e, =

25 ends by two cranks M, which are secured to | which is secured to them. This bar is seen
a rock shaft M", which is rotatively mounted | to be nearly tangent to the upright limb of
in .bearings in the housings or main frame | the slides 7,and being linked to the swinging .

(see Iig. 2) and carries secured to its outer | arms which carry the card-drum E? must gz
ends (see Fig. 1) a crank M*, which is pivoted | move with said drum. Passing through the

30 to a link M®, which receives a reciprocating | bar ¢™* and fastened to it at its rear end by
movement in the direction of its length by | a set screw is seen a wire ¢® (Figs. 5 and 6),

 means of a bell crank M, which plays in a | which near its front portion slides through a
-rotary cam on the main shaft I. = ~ | hole in a stationary bar 7% The front end of 100

- Referring again to Iig. 5, Sheet 5, we notice | this wire +° carries a winged pawl %6, which

35 on the upper edge of the front limb of slide ¢ | engages the four slides j of the series G% in

- two V-shaped notches o, o', and another V- | recesses jinsaidslides. Theseare theslides

shaped notch which has its front incline, 0% | which operate thelocking bars %8, which slide
longer and extending higher than the others. | in the fixed block G°% . 105

This forms an incline near the upper part of Referring to Fig. 45, Sheet 16, we see se-

40 which is seen to be nearly touching it the | cured by a set screw to the outer end of the
lower edge of the lever ¢! before mentioned. | drum shaft ¢® a crank e?, which has at one end
This lever is made long enough to engage all | a handle €% which is arranged to slide in the
but one of the slides 2 of each of the four | direction of the axis of drum in bearings in 110

- groups of eight shown in the diagram. The { the crank. This handle carries a spur ¢® on

45 fourslidesofthesegroupsthatare notengage- | itsinner end, which engages radial slots ¢ in
able by these levers are marked 1* (in Figs. | astepping wheel K’ which is loosely hung on
6 and 43). The reason for omitting these | the drum shaft ¢ This stepping wheel is
four slides from engagement with the levers | held from rotating and is also given a step- 113
o’ will be understood later. Directly over the | by-step rotation by means of a lever E¥, Fig.

5o notch o’ will be seen the cross section of a | 1, which carries a flat pawl E on its rear end,
rod O, which extends over all the slides 7, and | which engages radial slots'in the wheel E?

Is shaped to fit in the notches 0"and 0. This | This semicircular lever EU is rotatively

rod O is for holding the slides firmly in their | mounted on a pivot E*rigidly fastened to'the 120

~ proper places. The rod O is held at a point | housings, and is given an oscillating move- )
‘55 near its ends by arms O’, which are secured | ment by a link E, which is pivoted to a lever |

to a rock shaft O® which is rotatively mounted | E', whose lower end playsin a rotary cam on

in bearings in the housings or main frames | the shaft I. Thereis to the front of the step-
(Fig. 6), and earries, secured to its outer end, | ping wheel E° another flat pawl E which is 2 g
a crank O° (see Fig. 20, Sheet 13), which ex- | secured to the housings. It will be noticed

6o tends in an upward direction and is pivoted | by reference to Fig. 45, Sheet 16, that this
to a horizontal bar O* whose rear end is pro- | stepping wheel has as many radial slots (say
vided with a slot O° which slides over a pin | thirty-two) as the number of radial slots in
P® This pin P° is seen to be secured in the | the card-drum, but that only half this num- 130
end of a semi-circular lever P7. This lever | ber extend entirely through the thickness of

65 is secured (see Fig. 23, Sheet 14) to a shaft | the wheel. ' _ .

‘Referring to Fig. 1 it will be seen that the
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with the stepping wheel engaged by the rear |
pawl E, Inswingingforward it will be seen .
that the stepping wheel will be engaged by
the pawl E® before E' has released it. The

¢ former pawl EF being fastened to the hous-
ings, prevents any possible rotation of the
drum while in the forward position. The

~ step-by-step movementisimparted as follows:
As shown in Fig. 1, the stepping wheel is free

ro from the stationary pawl E* and engaged by
the movable one E. This latter by means

of thelink E® and the rotary ecam before men-
tioned receives an upward movement about

632

and clearly understood by reference to Iig.
6), the pin % will pass through the card and
into the drum, or rather the card will pass
over the pin without moving it, while all the
other pins, with their slides ¢ and j will be
pushed forward. It must be remembered,
however, that there are four slides j (see dia-
oram, Fig. 43) thathave no corresponding pins 73
h andslides 7. Ilence, these four slides j,in
addition to the slide operated by the card,

will be left behind. Thus we have all but

five of the slides 7 pushed forward assuming

' the positions indicated by dotted lines M, 8o
The slide ¢ shown in Fig. 5 is the same that

/0O

the pivot E% carrying with it about its own
15 center the stepping wheel E? a distance equal
to that between one radial slot and the next.
This will bring another slot opposite the pawl
E15, which will engage it when it swings for-
ward releasing B!, X! then returns to its
former position, the drum swings back, en-
oaging the stepping wheel again with EY,
which isthus in position to repeatthe former
upward rotary movement. The *“slack”™ in
the card is cared for by another roller 2! of
the same size as K/, though it may be smaller
or larger, suspended above, and over which
the card is passed. This is clearly shown in
Fig. 42, Sheet 19,

Above the shaft ES and near to it is a par-
allel one considerably smaller, carrying near
its ends two sprocket wheels €% which engage
two sprocket chains ¢’, which in their turn
engage two other sprocket wheels €™, secured
in some convenient position to the celling
above in such a manner that the chains may
remain always taut. Somewhereinthelength
of these chainsareinserted twobearingswhich
carry a light axle on which is fastened the
roller e!l. In Figs. 1l and 3, on Sheets 1 and
3, respectively, it will be seen that the shaft
F16 carries near its out end a toothed wheel
which engages a gravity pawl ¢*, operated by
hand, which preventsrotation of the shaft E™,
and consequently its sprocket wheels with
their chains. Thus the roller €', Fig. 42,
Sheet 19, may be raised or lowered to any po-
sition and held there by this pawl. This, it
will be readily seen, providesa simple method
of taking up the slack of the card.

We now understand enough of the princi-
pal parts of my mechanism to be able to fol-
low their various actions in succession as con-
trolled by the perforations in the Jacquard
card.

The explanations of various precautionary
devices which have been found desirable in
connection with the proper working of my
machine, and which form a partof myinven-
tion, will be reserved for another part of this
6o specification.

Referring to Fig. 5, Sheet 5, we will suppose
that there is only one perforation in the card

Tt and that one to be opposite the end of the

sliding pin 7 there shown, so that when the
65 drum E? carrying the card E swings forward
by means of a rocking motion imparted to the
shaft Eé by crank E7(as explained previously,
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isnumbered 1 in group J in the diagram 43,
Sheet 20. The slides ¢ are then all locked
firmly from further movement by the rocking
of shaft 0% thus depressing the locking bar
O into the notches o, o/, according as the
sides are pushed forward or remain behind.
Next the shaft ¢? is rocked, depressing the
' rod ¢!, which carries the wedge-shaped lever
#. Now, since the slide ¢, as seen in the fig-
ure is the only one remaining behind, 1t 1s
the only one that will engage one of the le-
vers 7. The wedge end of thislever will,on
its descent thus be pushed backward by the
| incline 0%, thereby pushing forward the up-

| per end of the lever, the wire ¢ and the slide
4, to which it is joined. Thus we have only
four slides jstanding in the normal position;
all the othersoccupying the forward position
shown by dotted line 7% Next the locking
bar M?is withdrawn from the notches in the
upright limbs of theslides k. Then theshafts
M2 and M5 rocking in opposite directions,
cause the bars M and M?® to approach each
other, carrying upward the four slides 7 that
are left behind, and not disturbing those that
were pushed forward; that is to say, the up-
wardly moving bar M? enters the notch 712,
of the slides 7 that have been moved forward,
and only lifts those slides whose notches j*
are out of line. Theextending bar Msimply
serves as a jaw to receive the thrust of the
ascending slides, and to help M® hold all the
slides in position. The slides 7 that have
been lifted carry with them the slides k%, to
which they are attached, together with the
hangers %°, the rods k7 and their locking bars
78, In the figure the slide k, which 1s shown,
will lift the lowest locking bar £° thereby
locking the vertical sliding frame G’ to the
lowest rack frame, thus connecting it forthe
smallest (unit) movement.

By referring to the diagram, 43, it will be
seen that the four slides 7, &e., that have been
lifted, I have caused to be marked by small
sami-cireles. It must be remembered that
the group of slides G® areintended for lock-
ing the rack frames. These slides are not
operated from the card, but in a more satis-
factory manner, as will now be seen.

In the case when only one perforation oc-
curs opposite the pin marked 1 in oroup J
that one slide remaining behind causes the
first slide in group G* to be pushed forward
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while the other three remain behind. This

18 as it should be, for the card indicated that

10

the lowest rack was to be used, and only the

lowest; therefore, the lowest, and only the

lowest should be free to move, all the others

being locked. Again, suppose the slide
marked 3 in group J’ be left behind. This
will actuate the third wedge-shaped lever,

thus unloeking the rack J’, while all the oth-
ers will be locked. This slide marked 3 in

group J’ indicates that the double rack J’ is

to be moved three units. Therefore thisrack
1S unlocked for the purpose, while all the

- others are locked immovable.

I5

20

Those levers ¢+° which regulate the unlock-
ing of the racks, engage with but seven of
the slides 2 in each group of eight shown in

the diagram. This is because there being

seven positive motions, any one of which may
be connected to one rack-frame, it follows
that any one of the seven slides which econtrol
this connection should also control the neces-
sary unlocking for that particular group.

- Hence each lever 7° submits to the action of
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the meshing slides.

seven slides < and no more. The first slide
1* In each group is to regulate the direction
in which its particular rack is to turn .the
pinion with which it is to be meshed. It is

so arranged that when there occurs no hole
in the card opposite oneof those pins marked

1* the toothed wheels D7, D8, D', D™ will be
turned in a certain direction. . When the

hole does oceur then the rotation will be re-

versed. 'T'his meshing of the double racks
with one side or the other of their respect-
ive pinions is accomplished in the following
manner: o -

Referring to Figs. 8 and 9, Sheets 8 and 9,
respectively, we see pivoted near.the outer
ends of the meshing slides L3, &ec., V-shaped
links, F°. These links have two limbs of un-
equal length set at an angle of about forty-
ive degrees and pivoted at their junction to
Each 1limb forms on its
inner face a jaw, said jaws being adjusted to
fit over pins %, K5, There are four pairs of

these pins, one pair for each meshing slide,

and they are carried in four tiers on opposite
sides of a vertical shaft, F® (see Fig. 13, Sheet

10), and are firmly fastened to four horizontal

brackets at equal distances from said shaft
E% Two of these brackets (Figs. 8 and 13,

Sheets 8 and 10, respectively) are firmly se-

cured to the shaft F° which rests in bearings

in the housings and has secured to its lower

end acrank F’ (Fig.8). The othertwo brack-
ets move with the shaft F°in the same way
as if they were fastened to it. This will be
explained more fully in another part of this
specification. The end of this crank is piv-
oted to a link F® (Figs. 8 and 9), which is
itself connected to a bell crank, £, one end
of whieh plays in a rotary cam on main shaft
I (see I'ig.1),thus securing an oscillating mo-

tion to the shaft F¢ (Fig. 9), and with it and |

about it to the pins F4, I, If the V-shaped
links F° are all connected to the pins F*, as

|

in Fig. 9, they will, when the shaft F¢ is rocked

11

by a pull on F° push the slides L3, &e., and

their racks over against the pinions, meshing
them so as to give a rotation in a direction
contrary to the movement of the hands of a
watch, when the racks
moved rearward. | |

To the rear limb of each of the links F3, F?,
F', F (see Figs. 1, 8, 46 and 47), are attached
horizontal bars, 3, 12, ', 1, respectively,which

bars are pivoted to bell-crank levers /3, whose

bearings are in the stationary castings G be-

fore mentioned (Fig. 6). The lower arms of

these bell cranks are provided with slotted

thus engaged are
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holes in which play horizontally projecting
pins from four bars similar to the locking

bars £°in Fig. 5 and similarly placed. These
bell-cranks having their angles opposite (as
in Fig. 1), do not all move alike. - The two

lower ones when actuated by the lifting bars’

k" will push their meshing links F$ toward
the front. The two upper ones when actu-
ated in the same manner will pull their re-
spective links I? to the rear. The normal

position of these links is that indicated in

Fig. 1. Now, returning to Fig. 9, we will
see that if -a rotation like that of the hands
of a wateh is desired the link ¥ must first be

‘pushed to engage-the pin F? after which the
shaft F° must be rocked to move the pin F?

away from the double rack.
- Thus it will be readily understood how the

‘perforated card may be made to control any

and every movement of the fabric frame
within certain limits preseribed by my mech-
anism.

1 will néw des‘cribé the 'actions of the train '

of differential gears introduced between the

upper and lower parts of the rack-driven and

rack-driving shafts. -
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- Referring to Figs. 7 and 8, we see that there '

are two spur wheels of the same size and gear-
Ing firmly fastened to the vertical shaft D¢
The upper of these spur wheels, D%, is for
operating by hand, as before described. The
lower one, D8 is intended to be meshed with
the double rack, J3. The lower end of this
shaft, D% has attached to it a large toothed
wheel, d’. This wheel has seventy-five teeth,
which engage a pinion, d¢, which has twenty

immediately above another pinion, d?, on the
same shaft, which hasnineteen teeth. In the
present case these two pinions with their
spindles may all be madein one piece of metal.

ITO .

IIS .

teeth. This pinion is rigidly fastened to and

120

The lower pinion, d° engages a larger toothed

wheel, d* which has seventy-six teeth and
which is firmly secured to the upper end of
the shaft, D% If the bearings of the small
pinions, d° and df are held immovable by

125

locking the sleeve, DS one revolution of the .
shaft, D% will produce fifteen-sixteenths of

a revolution in D2 The bearings of these
pinions are carried by the yoke and sleeve,
D 1If, now, we hold D* from moving and
turn the yoke, D° through one complete
revolution in the same direction which we
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previously turned D% the shaft, D will be
turned through one-sixteenth of a revolu-
tion. Thus, if racks J’, J% are meshed with
spur wheels, D7, D8, respectively, on the same
side and at the same time, and are made to
turn these spur wheels to the same extent
(Fig. 7), the pinion g on the shaft, D? will be
turned (fifteen-sixteenths plusone-sixteenth)
to precisely the same extent. If these two
racks, J’, J3, meshed on the same side be
connected to the sliding frame, G’ (Fig. 6,
Sheet 6),they will give to the pinion, g (Fig.
7), and rack, e, the greatest movement which
my mechanism is eapable of imparting. If
they be meshed on opposite sides, thus turn-
ing their respective spur-wheels in opposite
directions, they will give to the pinion g and
rack e fourteen-sixteenths (fifteen-sixteenths
minus one-sixteenth) of the seven units of
motion. If D7 be turned seven units in one
direction and D?® one unit in the opposite di-
rection the result will be expressed by fif-
teen-sixteenths of one unit, minus one-six-
teenth of seven units, leaving eight-sixteenths
of one unit. Thusit will be seen that by con-
necting the spur wheel D7 successively with
the vertical sliding frames G’ to G” while D®
is locked immovable, we will obtaln success-
ive movements of rack eequal to from one-six-
teenth to seven-sixteenths of one unit of mo-
tion. If we connect the spur wheel D® sue-
cessively with the vertical sliding frames G’
to G7, while D7 is locked immovable, we will
obtain successive movements of rack ¢ equal
to from fifteen-sixteenths to one hundred and
five sixteenths of one unit of motion. It will
be readily seen, therefore, that by combining
these motions either in the same or in differ-
ont directions any movement from one-six-

4o teenth to one hundred and twelve sixteenths
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of oneunit of motion may be obtained in any
direction.

Now, referring to Sheets 17 and 18,1 will
proceed to describe certain mechanism which
further connects my fabric moving device
with the embroidery machine. Iig. 35 1s a
plan view of the lower front portion of my
device, partly seen in Fig. 4, Sheet4. In FKig.
35 we see a bent lever A’ pivoted at a’, and
provided at each end with an open jaw. Near
one end of this lever at a® is pivoted a link
A? whieh is partly shown dotted In Ifg. 1,
Sheet 1. Thislink isattached to a bell erank,
one end of which engages a rotary cam on the
main shaft I, which imparts to the lever A’
a regularly recurring oscillating movement
through the arc ¢® (Fig. 35). A°1s a curved
Jever pivoted at a® which stands still unless
it be coupled with A’ as will be explained.
Tig. 38, Sheet 18, is a section on line 38—33
of Fig. 35—looking in the direction of the
lJower arrow. We there see the lever A® piv-
oted at a3, carrying in its outer end a loose
vertically sliding coupling pin «’, which has
a dowel pin a7 driven into it and extending
through a slot a® of lever A% This vertical
coupling pin «f is seen to extend into the

| tioned.
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frame or housing, thus holding the lever A’
from moving. The dowelpin a’extendsinto
a ecircular slot ¢ cut in a small block a®,
which has a downwardly projecting pin a'l,
which slides in a suitable hole in the housing.
This block (see Fig. 1, Sheet 1) has cast or
fastened to it at an angle an upwardly pro-
jecting arm a'®, which carries a small boss on
its upper end through which passesand isse-
cured by a set secrew the rod k£ before men-
This rod is connected to the outside
slide indiecated in diagram 43, so as to be op-
erated by the Jacquard card. Returning to
Fig. 88, Sheet 18, it will be remembered that
the pin a7 is capable of oscillating back and
forth in a circular slot ¢’. When the block
a'® is raised by action of the card it carries
with it the dowel pin ¢’ and coupling pin a’,
thereby coupling the levers A’ and A’ to-
oether at the same time loosing A®from the
housings. Thus A® will be made to move
with A”. In Fig. 35 the lever A® is shown to
have an arm projecting forward beyond the
pivot a3, to the end of which arm is coupled
by a swivel joint a horizontal rod A° The
motion imparted to A3 will, therefore, pull the
rod A% in direction of arrow, thereby regu-
lating a shuttle mechanism on the embroid-
ory machine, which may be united in suit-

‘able manner to said rod. Thus the card con-

trols the shuattle mechanism if such is re-
quired. A curved lever A? carries a similar
combination of coupling and dowel pins op-
erated by a similar lifting block connected
to the rod %!, which is connected to the other
outside slide shown in the diagram, Fig. 43.
This lever A* has an arm projecting forward
beyond the pivot a* which carries at its end
a swivel AS. The lower part of this swivel
has a bore through which freely slides the
rod A7 (Fig. 89, Sheet 18.) The swivel car-
ries a latch A% which engages astop A’ firmly
secured to the rod A™ by a set secrew. When
At is coupled to A’ this latch will be pulled
in direction indicated by arrow (Fig. 35), car-
rying with it the rod A". This rod connects

| with a proper shipping lever to arrest the mo-

tion of the embroidery machine and of my
mechanism. From a pivot a', extending to-
ward the front is a double curved lever A
which carries a pin A!! near its front end.
This pin, as shown in Fig. 85, rests in a noteh
in a ecurved slot in a shoe A This shoe 18
rotatively mounted on a pivot A, The lever
Al ig connected to the housings by a spring
Al which tends to pull it away from the em-
broidery machine. Should the shoe A" be
pulled backward by the wire o the pin AY
will be released from its notch and the lever
A" will fly outward by action of spring A
(away from embroidery machine) till it 1is
stopped by the pin A reaching the end of its
slot in the shoe. TFig. 39 is a vertical section
taken immediately in front of the latch A%
This view shows the lever A¥in the same po-
sition asis shown in Fig.35. The first action
of the lever A in its flying outward will be
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- The lever a' is secured at
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to 1ift the lateh A® from its stop A%

cause the rod A7 to stop. the machine in the
same manner as it would be stopped by the
lever A*as just explained. This mechanism
is operated by the wire a' being pulled back-
ward, carrying with it the shoe A2 This
wire at its rear end is hooked through a hole
in a short lever a® which moves in a vertical
plane about the axle o' (I'ig. 36). Thisaxle
18 set horizontally in bearing ¢!” which is car-
ried by an upright a'® cast upon the housings.
right angles to a

- rear bar a', which has two other levers ¢?°
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~a*, which has drilled into it, near its up
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and a* secured to it and extending down-

ward. It-is also provided with a bracket g%,
which forms another inner bearing for this
trio of levers which are joined by the bar a'°.
The lever a*® has hooked into it a vertical
wire a®, and the lever a* has hooked into it,
extending upward and backward at an angle,
another wire ¢*. It is readily seen, Fig. 36,
that pulling either of these wires upwald n
the direction of itslength will operate to pull
backward the wire a4, thus stopping the ma-
chine. The wire a®® extends upward some dis-
tance (Sheet 19, Fig. 40), and passes loosely
through a hole near the end of a crank ¢4,
and ha,s a small cotter run through it above
the crank, so that the crank may llft the wire
a*, but the wire may pass freely up through
the crank without disturbing it. This crank
o® is secured to a shaft a®, which turns in
bearings at some convenient place in the
h0u51nn's of the embroidery machine.
shaft has secured to it a short upright crank
per
end, a conical recess ¢ (B‘lﬂ' 41). In this
conical recess rests one end of a rod a¥, the
other end of which is pointed. Near the mld-
dle this rod has a disk or enlargement g3
This disk presses against a flange a31 near the
end of a hole a%, dmlled into a boss on the
housings of the embrmdery machine, which
hole has a diameter slwht]y rreater than that
of the disk ¢®. This disk is pressed against
the flange a* by the crank a* whose tendency’
isin a baclm ard direction due.to the weight
of the cerank a* and the wire a®. Nearto the
pointer o and in a plane perpendicular to its
length moves a board upon which is drawn
the pattern to be embroidered. This board
is fastened to the fabric frame before men-
tioned and moves with it. The pattern is sur-
rounded by a frame a® whose thickness is
greater than the distance of the pointer from
the pattern drawing. 'The area inside this

frame represents the surface that may be cov- ;

ered by the extreme movements of the fabric
frame in any direction. A movement beyond

these limits would cause damage and break-

age. 'The device shown on Sheet 19, Figs. 40
and 41,1s to prevent this accident, and oper-
ates as follows: Should the fabric frame be
moved beyond its prescribed llmlts, the rear
end of the pointer a* will come in contact

‘Then by |
carrying this stop with it in its flight it will |

This.

pointer about some point of the flange a* 28
a fulerum. This deflection will cause the
other end of the rod to be forced out of the
vortex of its conical resting place, and by
pushing against the inner surface of this
conical recess will press forward the crank

13

vl 'therebv rocking the shaft a*, and lifting

the wire a*, Stopplﬂﬂ‘ the machine before any

damage can be done. The other wire, a®,
Fig. 36, also operates to stop the machine in
case of accident, as wiil be explained here-
inafter. |

When my mechanism is to be operated by
hand it is necessary that some means of pre-
venting the starting of the embroidery ma-
chine by accident .should be prowded This
provisional device is shown partly in Fig. 35,
Sheeti 17. To the housings a pmJectmo‘ boss
A" sustains a forwardly pro;ectm pin A%,
upon which isrotatively mounted a bell clank
A with an outwardly projecting arm AL g

downwardly projecting arm AP and a thlrd_

arm A% projecting upward, all as in Fig. 37.
The lower arm A", Fig. 37, is secured to the
end of a long horizontal rod A* by a swivel.
The arm &13 is secured to a vertical rod A%
also by a swivel. If the arm A% be pushed
forward the bell crank will be turned and the

rod A* will move in the direction indicated

by arrow away from the embroidery machine.
This rod A* isconnected to a clutch loosening

the driving pulley, or analogous interlocking

device which prevents the maehme from be-
ing started. The vertical rod A® extends u p
and is connected with the hand-operating de-
vice. (See Fig. 8, Sheet 8.) At or near the
top of this rod is fastened aswivel A*, which
in its turn is fastened to alever A%, supported
upon an upright bearing upon the housings
near its middle, and havmn' its inner end
resting underneath the pinion D', This is
the pinion (Fig.12,Sheet 10) which isfastened

‘upon the shaft or arbor which carries the

handle D%,
Returning to Fig. 8, Sheet 8, we understand
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that when DS is in gear with' my mechanism

the rod A** will be hfted thus causing the rod
A* to be pulled with the effect almadv stated
of interlocking the embroidery machine.

In desecr 1bmo* the hand operating device in

‘the earlier pmt of this specification I spoke

of turning the two shafts D® and D4, Fig. 7,
Sheet 7. It was not the place then to clond
the explanation by referring to the yoke-car-
rying sleeves D5, D¢ which revolve upon the
lower parts of these two shafts. The reader
can now understand that when operating by
hand it will be necessary that these sleeves
remain stationary while-the spurs D8 gnd D™
are released from their racks..

Referring to Fig. 13, Sheet 10, we see the

‘meshing pins F* and F® in two vertical rows

of four each. We will also notice that the
first and third pairs F% F° beginning from
the top are secured to two shorter brackets
than are the second and fourth pairs. " These

with the frame a®, thereby deflecting this | mtterbrackets F? together with another simi-
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lar one at the top are secured firmly to shaft |

FS, These extend forward beyond the mesh-
ing pins and have holes bored near their for-
ward ends. Through these holes passes
loosely a vertical sliding pin F!% This pin
is kept in place by a winged pawl F!!, secured
to the vertical rod A%, which pawl fits info a
slot F® in the pin F©. The shape of this
winged pawl is best seen in Fig. 9, Sheet .9.
The engaging edge isin form of an arc whose
center isthe centerof the shaft F®. Therock-
ing of shaft F® carries with it the pin I,
whose notch F? rests andslides upon the up-
per surface of the pawl F, The first and
third pairs of meshing pins, F?, %, counting
from above, are secured to the two shorter
brackets F!, which are joined rigidly fto-
getherbya verticalbar F%. Thelower bracket
has cast to it a forward extension I’ in the
form of an arc whose center is that of the
shaft F¢ To the outer corner of this exten-
sion is added an arm for moving by hand.
(See Figs. 14 and 14%) The pin I passes
through this extension F¥ and has its axis in
line with the circumference of the arc. The
hole through which it passes is partly cut
open, as seen in Fig. 14*. Lower down and
on the other side of the pin F! is another
notch F¢ similar to T When the rod A*
is lifted, as stated, by the depression of the
spur D of thehand operating gears, the pawl

F!! will raise the pin T till the notch F* is

in line with the circular extension F*. This
will admit of an outward circular movement
of F¥% about the shaft F° by hand.

The mechanism of my invention 18 so ar-
ranged that while the needles of the embroid-
ery machine are in the fabriec the double
racks are all released from their respective
spurs, and the spurs are, as stated before,
locked by their pawls; and, on the other hand,
when the needles are withdrawn from the
fabric the racks are meshed and the pawls
are withdrawn. It must bein this latter po-
sition when the hand operating mechanism
is to be used. The manipulation of this de-
vice is as follows: Referring to Fig. 4, Sheet
4, the lever arm, A%, should first be pushed
over toward the embroidery machine. 'I'his
will operate the interlocking or arresting rod
A% hefore mentioned, and also lift the rod
A®,  Now, referring the Fig. 8, Sheet 3, it
will be seen that thisrod A*, by means of the
pawl FY, will lift the pin F'® and rock the le-
ver A%, thus leaving the spur D* free to drop
into engagement. The arm F? (Fig. 9, Sheet
9) is now pulled outward, thereby unmeshing
the top and third racks from theirrespective
spurs D® and D?®, while the other two racks
and spurs are in- mesh, not so shown, how-
ever, in this figure.

shafts D® and D*may be turned by hand and
the fabric frame moved as desired.
If, by an accident, more than one of the

vertieal sliding frames G’ to G’ should be con-
nected to the horizontal rack-frames, a de- | I'igs. 26 and 27 on Sheet 1o.

Thus the sleeves D? |
and D¢ will be held stationary, while the
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struction of various parts would bethe result.
I have provided against such an aceident in
the following manner: Fig. 19, Shest 12,
a vertical section on the line 19—19of Kig 9,
Sheet 5, looking toward the rear; and Fig. 25,
Sheet 14, is a plan view of the same portion
of my mechanism. I have omitted the pins
I and the guides 4* for clearer representation.
There are seven slides 7 in each group of
eight, of which seven only one must be left
behind by the action of the card drum at the
time. Above each group of these seven
| slides, hanging vertically and straddling the
group between their lower ends, will be seen
a pair of shears. The rear blades, P, of
| these shears are rotatively hung from a rigid
bar, P2 The front blades, P, which are
pivoted to P! a little below the center, are
provided with forwardly projecting pins, P*
which move freely in vertical depressions in
a transverse bar, P This bar is pivoted to
the ends of two parallel eranks of equal
length, P, P77, so thatit always remains par-
allel to its normal position. These eranks
move through an arc of sufficient length to

enough to admit the free passage of one of
| the slides 7. SeeFig.32, Sheet16. Tho hang-
ing of the shears enables them to accommo-
date themselves to any position between the

ig the active erank and P the follower. The
form of P'7is best seen in Figs. 24 and 29,
| Sheet 15. Upon a hub p is cast an up-
wardly projecting flange p’ which serves as
the moving crank for the bar ’*, and a sup-
port for a cam p? which is circular and has its
center in that of the hub. Inthe same plane
as p’ and at right angles thereto 1s an arm
p%. " Projecting below the hub is a flange Q
which forms the cam previously mentioned
| in the description of rod O% In Fig. 20, Sheet
13, this casting is seen mounted upon an
I axle Q' upon which it rotates freely and 1s
held on by a cotter. The arm 7p° rests upon
a longitudinal bar p* This is shownin detail
Sheet 15, Figs. 28 and 29. The bar p* the hub
% and the two bosses p° p7, are all parallel
and rigidly joined together by a web as shown,
the whole forming a crank Q°.

i

p%, of the crank Q% To the forward end of
the bar p*is pivoted on a crank pin a link
Q* (see Kig. 1, Sheet 1), which is connected
to one end of a bell ecrank Q*, the other end
of which plays in a rotary cam on the main
shaft I, which gives to the link Q* a recipro-
cating movement in direetion of its length.
This rocks the erank Q3 with its shaft Q.
Underneath the cam p* (Fig. 19, Sheet 12) of
the crank P is seen a pawl pb. This pawl is
secured to a shaft p*, which passes through
| the longer boss p® upon the crank Q3 (see Fig.

3), and carries secured to its forward end a
lever p? notched at its outer end as seen 1n
Fitting into

i"is firmly secured at its forward end in the hub
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- close the lower jaws of the shears just far
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The shaft
Y, Fig. 20, Sheet 13, rests in a bearing Q° and
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these notches is a corresponding projection

at the end of another lever p'l, which latter
18 secured to a small shaft which is rotatively
mounted and held by a cotter in the shorter
boss p’of the crank Q3. A spring p'* between
this lever and a hook on the longer boss p°
(Fig. 23) presses the notches in the ends of

- these levers together, thus requiring a con-
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siderable force to separate them. This (Fig.
19, Sheet 12) keeps the pawl p®in position un-
derneath the cam p® This pawl p% and the
horizontal bar p* move in a rocking motion
with the erank Q3, and carry with them and
between them the crank PY, which gives a re-
ciprocating movement to the bar P¥, thus
closing and opening the jaws of the shears.
1T'his movement is just sufficient to close the
Jaws far enough to admit the passage of a sin-
gle slide 2. The shears straddle the slides ¢
near their rear ends (see Fig. 5), and any slide
v which i3 moved forward escapes from be-
tween the shears. Should two or more slides
remain behind by accident, such as a rent in

the Jacquard card, the jaws of the shears will -
not come near enough together, the bar P¥

cannot complete its full motion, a sudden re-

sistance will be offered by the cam p?* to its

pawl p® sufficient to push the pawl from its
normayl

The lever p’ carries near its end a forwardly
projecting pin p¥ which engages a slot near
the end of-an upright erank p¥. Thiserank
(Fig. 20, Sheet 13) is cast to a hub p! and is
continued below the hub and then bent back-
ward horizontally till it reaches just beyond
the sliding pin P, previously mentioned. A

downwardly projecting toe p'® (Fig. 19, Sheet

12) from the end of p™ engages permanently
a siotin the pin P,

ing with it the crank p!. This movement
throws the pin P° into the hole P*in the bell
crank P° thuscouplingthesemicircularerank
P7 with P?, and loosing it from the housings.
(See Fig. 20.) This crank, P7, will therefore
move with P3,
will pull downward the end of the flat bar 0%,

thus releasing this bar from the cam Q. By

this time the turning of shaft P upon which
the semiecircular crank P7 is secured, has
brought the rod P*against the slides 4 which
bave remained behind and will push them all
forward. Atthesame time (see Fig. 23, Sheet
14) the rocking of shaft P turns a crank p
secured to its inner end, pulis upward in di-
rection of its length the wire a*, thus stop-

ping the machine (Sheet 17, Figs. 35 and 36)..

It might happen that one of the pins, A,
after passing freely through the card, will
meet some obstruction in the dram, and be
pushed with its slide ¢ forward a part of the
way. Referring to Fig. 5,the bar O descend-
ing would probably carry such slide back
again by pressing into its proper notch; but,
should the slide of

position, thus rocking the shaft p®
and shearing the two levers p° and p!! apart.

The resistance opposing
‘the closing of the shears, disengaging the
pawl p°, throws downward the lever p carry-

The pin P® in the end of P7;

n . . . |
fer resistance, and remain |

-I

statiOnal*y, while partly &civanced, the rod O

cannot complete its descent (see Fig. 20, Sheet
18) the crank O3 with its horizontal bar O*
will offer resistance tothe cam Q and prevent
it from turning. This cam is formed inte-

grally with the erank P (see F'ig. 19, Sheet

12). Any interruption to its movement will
therefore interrupt those of the crank P,
Thus the same result will transpire; the shaft
P will be rocked, the slides pushed forward
outofdangerand the machine stopped. Such
stoppage will call attention to the existence
of a defect and give opportunity for proper
repair. -- |
My device beingoperated by the main shaft

I of the embroidery machine must necessarily
be started and stopped by the same mechan-
1sm which starts and stops the said embroid-

ery machine. I have already explained the
stopping devices. |

- Forstarting the embroidering machine and
with it my mechanism, and endless cord R

(see Figs. 2 and 3), passes around four, more

or less, sheaves S (only two of which are

shown), near the corners of the embroidery

machine,said cord being secured at some con-
venient portion of its length to the lever or
other device for shifting the driving belt to
or from the driving pulley on the main shaft.

‘T'his eord R, passing completely around the
‘embroidery machine, enables the operator to

start or stop the machine wherever he may
be standing. | -
- Before specifying my claims of invention,
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I desire to haveit nnderstood that the prinei-

ples underlying the mechanism of my fabric

modifications.

I have been particular in describing the
‘construction of the parts of my device in con-

‘moving device can be employed with ‘many

105

siderable detail, stating how certain parts are .

connected. to others by means of set-screws,
or by being cast together, and otherwise, It

IIC

is evident that nevertheless by other forms of

connection the same results could be accom-
plished. - Again, I have described the particu-
lar machine which is representedin the draw-
ings as operating with vthe aid of slides and
jacquard pins by which four double racks
are controlled in seven units of motion; or,
in other words, each rack is capable of a step

by step movement under the influence of the

Jacquard, there being seven such steps for

-each rack; but instead of having this number

seven, it may be eight, nine, ten, six or any
other desired number. So, with regard to the
differential gear,1 have described the relative
difference as represented by 15, while clearly
the same principle may be broughtinto play if
any other difference be selected; and in other
respects my mechanism can be modified by
the skilled mechanic without departing from
the spirit of my invention. 1 therefore de-

sire it to be particularly understood that Ido
not limit myself to the precise details or num- |

bers of parts and forms of constructions

shown in the drawings or described in the
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specification.

“clearly state one form in which my invention
Other forms will readily oc- |

may be clothed.
cur to those who may choose to enjoy the
fruits of my invention. '
WhileIconsiderthe above deseribed mech-
anism as being but one of the many forms
in which my invention may be clothed, it can,
nevertheless, be construed broadly as generie
mechanism, and is capable of analysis into
the following elements: To begin with, we
have a fabric-frame; then there is mechan-
ism directly connected to said fabrie-frame
for actuating the same, that is to say, the
ognides, the racks d e, and the vertical shafts.
Then there are one or more moving mechan-
isms, that is to say, moving racks or their

“equivalents, for imparting varying ranges of

movement to the fabrie-frame actuating
mechanism. Then there is a compounding
mechanism for compounding the motion im-
parted to the fabrie-frame actuating mech-
anism by the moving mechanisms. This last
is shown as differential gearing, but it will
be understood that any suitable compound-
ing mechanism mayv be used, the character of
which will vary with the varying conditions
of practice. Such differential gearing I have
here shown as a part of the actuating mech-
anism of the fabrie-frame, and as interposed
between the moving mechanisms and the
cnides which directly move the fabric-frame.

It will be observed that the pinion teeth f
g co-operate with the rack teeth d e to move
the frame; but once the frame is in motion
and it is desired to stop it, the pinions f g are
stopped and the rack teeth engaged there-
with at the instant are stopped {rom motion,
and consequently stop the frame. Thus the
pinion teeth form stoppers for co-operating
with the contacting surfaces of the rack
teeth to stop the motion of the frame.

In addition, I wish to say that whenever I
use the term “Jacquard card” or **Jacquard
mechanism,” or “Jacquard drum,” or *“Jae-
quard pins 2" in this specification, I mean to

!

“embrace by said term any pattern mechanism |

55
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of analogous kind adapted to perform analo-
gous service. A perforated Jacquard card
may be used, as shown, or one having no per-
forations whatsoever, but instead, projections
might be used, or no card at all might be used.
A cylinder having projections properly ap-
plied according to the pattern desired to be
produced, or, in fact, any analogous pattern
regulating mechanism, is by me understood
to be the equivalent of the Jacquard mechan-
ism specified. In this senseldesire the term
“jacquard” to be read in this specification.
I need not state also that in lieu of levers and
camsindicated in this specification and draw-
ings in connection with the essential parts
that are to be moved, other mechanical con-
trivances may be used with like or substan-
tially like effect. |

I will further have it understood that
throughout the specification where I use the

.....
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I have simply endeavored to | words “on one line” I mean a, cingle line of

direction in the plane of the fabrie, which
line may be horizontal, vertical or inclined.

Having described my invention, what 1
claim, and desire to secure by Letters PPatent,
18—

1. The Jacquard drum KE? constructed of
notched disks e’ and of slats or rods e” set
into these mnotches, all arranged so that the
Jacquard pins may enter the slots produced
between said rods or slats e*, as specified.

9. The punectured card E, combined with
the longitudinally slotted card-drum E? with
mechanism substantially as deseribed for
rocking or swinging said drum and the card
thereon, and with the Jacquard piuns A, all ar-
ranged so that every pin & which is aligned
with a perforation of the card will when said
card and its card-drum E? are moved toward
the pin pass through the holein the card and
enter the slot in the drum, substantially as
and for the purpose herein shown and de-
seribed.

3. The combination of the card-drum K2,
adapted to be embraced by a Jacquard card
with series of sliding Jacquard pins 2 /v and
with double racks J, J’, J%, J3 and with mech-
anism substantially as described intervening
between said Jacquard pins i and said racks,
said pins 2 being in groups, so that the pins
in each group control the motion of a particu-
lar rack, the degree of motion depending
upon the selection of the particular pinin the
aroup, as and for the purpose specified.

4. The combination of the vibrating Jac-
quard drum E? adapted to be embraced by a
Jacquard card, with series of Jacquard pins 2
arranged in four groups, with four double
racks J, J’, J% J& mechanism intervening be-
tween said Jacquard pins and said racks sub-
stantially as described, for producing longi-
tudinal movement of said racks, and with
mechanism substantially as described for
transversely moving each rack by connection
with one of the Jacquard pins in each of the
four groups, as and for the purpose specified.

5. The combination of the Jacquard drum
E? adapted to be embraced by a Jacquard
card, with series of Jacquard pins /» arranged
in four groups, with four double racks J, J’,
J2, J8 adapted to be moved longitudinally by
certain of the pins in each group, and mech-
anism substantially as desceribed for moving

each rack laterally by means of one of the.

pins in each of said four groups, and with the
shafts D3 and D* having pinions adapted to
be thrown into engagement with either side
of said double racks, as and for the purpose
herein shown and described.

6. Inamachineforcontrolling the motion of
an embroidery frame, the combination of said
embroidery frame with the guides B C and
their racks d e, and pinions f g, with shafts D,
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D2 yoked sleeves D5 Db shafts D® and D% dif-

ferential gearing substantially as described
for connecting theshaft D3and the sleeve D°;
withtheshaft D, differential gearingsubstan-
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tially as described*fof conﬂecting the sha,ff

17

- 13. The combination of the horizontally

D* and the sleeve D¢ with the shaft D2, double | moving slides j, and means snbstantially as
racks J, J’, J%, J&, for engaging with pinions | described for moving them, with the lifting 70

on said shafts D3, D4 and on said sleeves D°,

D¢, respectively,Jacquard pins s arranged in
four groups,one for each of said double racks,
mechanism substantially as deseribed for
communicating motion to the said racks lon-
situdinally and laterally by means of said
Jacquard pins, and means substantially as
deseribed for moving - said Jacquard pins, all
as and for the purpose specified.

7. The combination of theJacquard pins /
h,arranged in series and adapted to be moved
by a Jacquard card, with the slideszarranged
in corresponding groups in alignment with
said pins and adapted to be moved by said
-~ pins in one direction, and mechanism sub-
stantially as described forlocking said slides
¢ after motion, including those not moved,
and mechanism substantially as desecribed
for returning the slides 2 and the pins A to
their normal positions after the movements

[

L5

20

produced by the Jacquard cards have been

25 completed and the Jacquard card carried out
of the way, as and for the purpose specified.

3. The combination of the Jacquard pins 2
arranged in groups and the corresponding
slides 7 which are adapted to be moved by
said pins, with the series of shears P!, P%,
and mechanism substantially as described for
moving said shears and for connecting-them
with a stopping mechanism, all arranged
so that the slides 4 which are moved by the
pins 7 escape from between said shearsand so
thatif more than oneslide of a group remains

- 360
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unmoved the machinewill be stopped, asand | &, _ j
| ' 18:-The combination of the shaft D* with
the tootheéd wheel d* mounted upon it, with

for the purpose specified. | |
9. The combination of the Jacquard slides
40 1 with Jacquard pins h adapted to push them
‘and mechanism substantially as described,
~ for moving series of racks, with the locking
bar O, and means substantially as described

for moving the same, as specified. .

10. The combination of the slides 2 and the

45 10 | _
7 Jaequard pins for moving the same 1n one di-

rection,with the Jacquard eylinder E°adapted
to be embraced by a Jacquard card, and hang-.
ors E? of said cylinder, and with the cross-

bar 44, and means for moving said cross-bar
and hangers, all arranged so that sald cross-
bar will bring the slides ¢ back again to their
normal position after they have been moved
by the Jaequard pins, as set forth.

11. The combination -of the Jacquard pins
1 and means snbstantially as described for
moving them, with the slides 4, connecting
rods ¢, slides 4, and with the slides /, con-

50
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‘nected withthe locking-bars %® and sliding- |

6o frames G’ to G all arranged for operation
“upon racks connected with said sliding
frames, as and for the purpose described.

'12. The combination of the horizontally
moving slides j, having notched ends, with
61-

’ them, and with the lifting and embracing

jaws M3, M, as and for the purpose specified.

‘pass between said

arranged to produce a differential movement

means substantially as described for moving |

tially as and for the purpose herein shown

and embracing jaws M3 M, and with the ver-
tically movable slides h, controlled by said
slides 7, and with the locking bar M° adapted
to lock said vertically sliding bars k, sub-
stantially as and for the purposes herein 75
shown and described. _

14. The horizontally movable slides j con-
nected with the vertically movable slides £,
and with mechanism for rocking said hori-

zontally movable slides 7, in addition to mov- 8o

ing them in a horizontal direction, as and for

the purpose specified.

15. The slides k, carrying projections A°,
combined with the horizontal slides ;7 that
projections, and with the
sliding hangers k% rods k%,and locking bars
k8, substantially as and for the purpose here-
in shown and desecribed. b .

 16. The combination of the double racks J,
J’. J% J3, with the horizontal sliding frames
L, U, 2, 18, arms m,m’, m?, m?, locking bars £°,
and slides G’ to G, and mechanism sub-
stantially as described for moving sald lock-
ing bars, all arranged so that thereby any
one of the slides [, I/, I’, I, can be connected
to any one of the slides G’ to G’ as and for
the purpose specified. - -

17. The combination of the slides G’ to G7
with corresponding numbers of links g’ to g
and with a single lever H to which all of these
links are attached at varying distances irom
its pivots, so that each motion of the lever
produces different motions of theslides G to
G7, as and for the purpose described.

go
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the yoked sleeve D° carried by said shaft,
said yoked sleeve having the pinions d° d,
and with the shaft D* aligned with the shaft
D? and carrying the toothed wheel d, the
teeth of the wheels d* and d* being of unequal
number, and the teeth of the pinions d° and
dé being also unequal, said pinions meshing
respectively into said toothed wheels, all

IXI0

IT
and a varying degree of movement in the ?
shaft D? as rotary motion is imparted either
to the shaft D*or to the sleeve DY or both, in
the same or in opposite directions, substan-
120
and deseribed.”

~19. The combination of the shaft D* with
the shaft.D* aligned with it, with the yoked

sleeve D¢ interposed between them, the dif-

ferential gear d*, d° df d' connecting said
shafts with said yoked sleeve, and with the
pinions D% and D" mounted respectively upon
the shaft D* and sleeve D¢ all as and for the
purpose herein shown and described.

20. The combination of the shafts D and
D?, their respective yoked sleeves D° and D¢
and their respective aligned shafts D*and D4,
with pinions on said aligned shafts and on

125
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| said yoked sleeves, and with the double racks
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J, J7,J% J3, adapted to mesh into said respect- | adapted toenter between the teeth of the pin-

ive pinions, with the longitudinally movable

slides,7’, I3, I3, and with the laterally movable |

slides L L" L4, 13, said last named two sets
of slldes belncr adapted to move the double
racks 10[1”11311(1111&.11}7 and laterally as de-
seribed,and with locking pawls K, K? adapted
to enfrafre said pinions and lock the same,
and means substantially as deseribed for act-
unating said pawls, as and for the purpose
specified.

21. The combination of the shafts D3, D4,
and their yoked sleeves D% DS the differen-
tial gearing as described, and shafts D, D?
with racks J, J’, J* J° arranged for auto-
matically turning said shafts and yoked
sleeves, with the vertically movable pinion
D, idle pinion D', toothed wheels D and D?,
on shafts D>, I)4 respectively, and means

2o substantially as deserlbed for moving the

30

pinion D into gear with the wheel DQ, and
either with the wheel D or the pinion I,
and for registering thesame for hand adjust-
ment, substantially as and for the purpose
herein shown and described.

22. The combination of the fabric-frame of
an embroidery machine with mechanism sub-
stantially as described for adjusting it auto-
matically in a vertical and horizontal direc-
tion from a Jacquard card, and with mechan-
ism substantially as deseribed for setting it

- by hand, and locking mechanism connected

35
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to the hand operated mechanism for locking
the automatic mechanism as long as the hand
operated mechanism is in p051t10n for opera-
tion, as speecified.

93. The combination of the ver tically mov-
able bracket D and its handle D®,and spur
wheel D® with the carrying shaft D‘f1 of said
bracket, pins D?, crank D* and vertical
dowel-pin D?, substantially as and for the

- purpose herein shown and described.
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24, The combination of the vertically mov-
able bracket DY and its handle D, and spur
wheel D with the carrying shaft D? of said
bracket, pins D?, crank D?, vertical dowel-
pin D%, ‘and with the arm d'* on said bracket,

stops d” ' on said arm, and shaft D?, sub-

Stantlally as described.

25. The combination of the vertically moyv-
able bracket D' and its handle D*, and spur
wheel D with the carrying shaft D* of said
bracket, pins D3, crank D?, vertical dowel-
pin D, 'with the arm d" on said bracket, stops
d?, d® on said arm andshaft D3 and with the
pins d, d¥® and d* carried by said arm d',
two of which pins are adapted to enter 2
socket in theupper end of the shaft D3, while
the third pin d'® is incapable of entering said
socket as and for the purpose specified.
926, The combination of the racks J, J’, J?,
J3, and means substantially as described for
moving them, with the gear-wheels D7, D3,
DL D a,dapted fo be enwaged by said racks,
and the shaft D* carrying one of said gear-
wheels, with the Vertleally movable hand-
driven pinion D®¥ and pin D?*, which is

ion D, all arranged so that said pinion D®
will be 1J1eveuted from being lifted by said
pin D, unless the said 1.:1(31{5 are in position
to be enﬂ'aﬂ'ed to their respective g gear-wheels,
as and fm the purpose specified.

27. The combination of the racks J, J’, J?,
J3, and means substantially as described for
| moving them, with the gear-wheels D7, DS,
DU, D adapted to be engaged by said racks,

and the shaft D* carrying one of said gear-
l wheels, with the vertically movable hand-
driven pinion D®¥ and pin D*, which is
adapted toenter between the teeth of the pin-
ion D all arranged so that said pinion D™
will be pwvented from being lifted by said
pin D?* unless the said ra,cks are in position
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I to be engaged to theirrespective gear-wheels, 8j

and with the pointer D% carried by the shaft
of the pinion D® for indicating when the said
pinion is in position to be hfted, as and for
the purpose specified.

28. The combination of the rack frames/
to {3 with the series of rods m to m?, each hav-
ing a perforation, and with the loekmfr bars
i having pins &° to meet said pelfomtmns,
and with means substantially as described for
moving sald loeking bars up and down, and
with the slides G’ to G', all as and for the pur-
pose specified.

29. The combination of the rack frames/
to > with the series of rodsm to m? each hav-
ing a perforation, and with the lockmﬂ' bars
/8 hEtVlI‘l'“‘ pins £’ to meet said pelfmatlons
L and Wlth means substantially as deseribed
for moving said locking bars up and down,
and with the slides G’ to G7, and the station-
ary block GY%all as and for the purpose speci-
fied.

30.

g for moving sald racks, differential gearing
substantially as described for moving said
pinions, double racks J to J* for controlling
the motion of said differential gearing, means
i substantially as described for moving said
double racks longitudinally and laterally
from a Jacquard-card, and rod k" adapted to
be moved by the Jacquard card, and mechan-
ism substantially as described connected with
said rod £ for stopping the machine, as and
| for the purpose described.

31. The fabrice-frame of an embroidering

deseribed with a differential gearing, Jac-
quard pins controlling said differential gear-
ing, means for connectmﬂ' the Jacquard pins
with the differential gearing, and a Jacquard
card for selecting the pins to control the dif-
ferential gearing, substantially as deseribed.

32. The combination of a slotted Jacquard
drum E* with the slotted or notched stepping-
wheel E° spurs ¢® and pawl E!Y, the notches
of the wheel E? cor responding to the slots of
the drum X2 as and for the purpose specified.

33. The combination of aslotted Jacquard
drum E* with the slotted or notched stepping-

The combination of the embroidering
frame, with racks d e for moving it, pinions £

)Oo
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‘machine combined by means substantlally as
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wheel E?, spurs ¢f and pawl E!L the notches

of the wheel E° corresponding to the slots of
the drum E?,

34, The combination of the lever EY and
means substantially as deseribed for moving
it at regular intervals and of the pawl E!

carried by said lever, with the notched step-
ping-wheel E? fixed pawl BB, Jacquard drum

E? and means substa,ntlally as described for
swinging said Jacquard drum and said step-
pmn'-wheel all as and for the purpose speci-
fied.

35. The combination of the shaft K, hang-
ers Ef and Jacquard drum E? with thesprock-
ot-wheels ¢® and ¢, sprocket chains ¢’ and
roller ¢!, and with the string of Jacquard
cards E, as and for the purpose specified.

36. The combination of the string of Jae-

quard cards T and Jacquard drum E?, with

~ the sprocket-wheels e® and €%, sprocket—eha,ms

25
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¢’, roller ¢!, and with the shaft B and orav-
ity pawl 637, as and for the purpose speciﬁed.
37. The combination of the slides or nee-
dles 2, having inclined faces o0° with the
wedge- shaped levers ¢’ adapted to contaect |
w1th said inclined faces, and with mechanism
substantially as described for moving said
slides and said levers, substantially as and
for the purpose deseribed.
38. The combination of the slides 7, having

anism substantmlly as deseribed mtervemng

between said double racks and said slides 2
for communicating the motion of the slides

to said racks, wedge-shaped levers 2’ adapted

to contact the inclined faces 0° and means

substantially as described for unloekmﬂ' the
racks by said levers 7%, as specified.

39. The comblnamon of the meshing slides

L to 13, of the double racks J to J3 with the
V—shaped links F to F%, having J&WS on their

~inner faces, pins F*, E°, shaft FS carr ying said
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" link, with the bars f to f° connected with the |

pins, link FS connected with said shaft, and
means substantially as described for moving
sald link, all as specified.

40. The combination of the meshing slides
L to L3, of the double racks J to J°, with the
V-shaped links K%, having jaws on their inner
faces, pins F4, %, shaft F°carrying said pins,
link F® econnected withsaid shaft, and means

substantially as described for moving said

link, and with thebars 13, /< 7', f, conneeted
with the links 8 ¥ F’/, F, and stationary
block G, substanua,lly as and for the pur-
pose set forth | |

41. The combination of the meshmw slides
T, to 13, of the double racks J to J3, with the
V-sha,ped links F to K%, ha,vms:.r,,]a,ws on their
inner faces, pins I, F%, shaft % carrying said
pins, link F* connected with said shaft, means
substantially as desceribed for moving said

links F to E I3, and stationary block G° and
with the intervening crank levers f stand-

ing in opposite dir eetlons, as and for the pur-

pose specified,

and with the fixed pawl E¥, as
“and for the purpose specified.

42. The combination of the meshing slides

L to L3, of the double racks J to J5, mth the

V-shaped links F to F?, having Jaws on their
inner faces, pins F%, F°, ‘shaft Fécarrying said
pins, link F® connected with said shaft, means

19
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substantially as deseribed for moving said 1

link, with the bars f to 72 connected with the
links F to I8, stationary block GY interven-

ing crank levers % standing in opposwe di-

reetlons and with the lock:mg-bars kS, lifting

bars k', and means substantially as described.
for moving the latter up and down, as set

forth.
43, The combination of thelever A’ and its
link A% and meanssubstantially as described

75
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for moving said link and said lever at regular

intervals, with the lever A3, coupling-pin af
having dowel- -pin o', rod a™ ‘and rod k', and
means substa,ntmlly as described for commu-
nicating motion to said rod % by the Jac-
quard eard all as described.

44, The combmatwn of the lever A’ and 1ts

'link A2 and means substantially as described

| 1ncllned faces 0% double racks J to J5, mech—--_ -

for moving said link and said lever at regular
intervals, With the lever A3, coupling pin a?®
‘having dowel- -pin a’, rod a® and rod k' and
means substantla,lly as deseribed for commu-
nicating motion to said rod % by the Jac-
quard card and with the rod A% connected to
the lever A3 substantially as and for the pur-
pose Speclﬁed

45, The combination of the lever A’ and its
connecting link A* and means substantially
as described for imparting a regular to and

fro movement tosaid lever and said link, with

the-lever A% ifs coupling and dowel pinsand
rod ki a,da,pted to be moved by the J a,cqua,rd

card, as and for the purpose specified.

46. The combination of the lever A’ a.ndits

'connectmfr link A% and means substantially

QO
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as described for 1mpa,rt1n0* a regular to and

fro movement to said lever and said link,
with the lever A% its coupling and dowel pins,
and rod k! adapted to be moved by the Jac-
quard eard, and with the swivel A®* and rod
A7 which is adapted to be connected with the
sh1ppmn' lever, as and for the purpose. herem
shown and described.

47. The combination of the lever A’ and its

IIO

connecting link A? and means substantially

as deseribed for imparting a regular to and

fro movement tosaid leverand S&ld link, with
the lever A%, its coupling and dowel pins, rod
kit adapted.to be moved by the Jacquard
card, swivel Af and rod A7 which is adapted
to be connected with the shlppmg lever, and

I20

with the latch A8, lever A¥, spring A and |

slotted shoe A, as and for the purpose speci-
ﬁed |
48. The combination of the lever A’ and its
connecting link A® and means substantially
as deseribed for imparting a regular to and
fro movement to said lever and said link, with
the lever A%, its coupling and dowel-pins, rod

k11 adapted to be moved by the Jacquard

card, swivel A% and rod A" which is adapted

to be connected with the shlppmg lever, Wlth
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the latch AS, lever A spring A™ and slotted |

shoe A™, and with the levers a® and a*, and
wires a® and a*t, as and for the purpose specl-
fied. r

49. The combination of the patter n—flame
a* with the loose pin a*, erank a*' bearingon
said pin, crank ¢*® and wire 4, and mechan-
ism substantially as described for connecting
said wire ¢* with the stopping mechanism, all
arrapged so that whenever the point of the
pin a* strikes the edge of the pattern-frame
the machine will be stopped, as specified.

50. Thecombination of the rod A*! with the
three-winged crank AY, rod A*, means sub-
stantially as desceribed for moving said three-
winged crank, clutch mechanism substan-
tially as described connected to rod A%, and
hand-operating device, substantially as de-
seribed connected to rod A®, all as specified.

51. Thecombination of the hand operating
pinion D* with the lever A* placed under said
pinion and with the rod A* connected with
said lever, and means substantially as de-
scribed for operating said rod A%, as and for
the purpose specified.

52. The combination of the meshing pins
4 I and their brackets I¥, and their shaft
IS, with the sliding pin F, winged pawl F,
and rod A%, all as and for the purpose speci-
fied.

53. The combination of the meshmn' pins
¢, % and their brackets F?, and their shafi

| Fﬁ, with the sliding pin F, Winged pawl I,

35

4.0

6o

and rod A%, and with the brackets F®* and bar
4 all as and for the purpose specified.

54. The shear-blades P and P® combined |

with the slides 2 and with notched and mov-
able bar P¥, as and for the purpose specified.

55. The shear-blades P! and P combined
with the slides 7 and with notched and mov-
able bar P35, and with the crank Q?® and con-
tracting or shearing-levers p” and p'l, as and
for the purpose specified.

56. The shear-blades P! and P combined
with the slides 7 and with notched and mov-

able bar P¥, crank Q°, contracting or shear- |

ing levers p?and p'l, and with the pin ' and
crank p* and sliding pin P, as and for the
purpose specified.

57. The shear-blades " and P combined
with the slides 2 and with notehed and mov-

able bar P crank Q? contracting or shearing- |
- levers p®and p', pin p'% crank p'4, sliding pin

P, and with the bar 0% as described.
58. The combination of the Jacquard pins

i and means substantially as deseribed for |

moving them, with the slides ¢, bar O, crank
O3, bar O* and cam Q, all as and for the pur-
pose described.

59. In a fabric-moving-mechanism for em- |

broidering machines, the combination of a
fabrie-frame, a series of Jacquard pins ar-

- ranged in two or more groups or sets, mech-
" anism intervening between each of the said

pins and the fabrie-frame, operating when
actuated, to move the fabric-frame on one
and the sameline, and mechanism controlled
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by each pin f01 actuating said mechanism for
moving the frame, compoundmw mechanism
substantlally as described for compounding
the movements imparted to the intervening
mechanism by the aetion of two or more
selected pins, so that the movement of the
fabrie-frame on one line is the resultant of
the several motions imparted to said inter-
vening mechanism by the several selected
pins, and a Jaequard pattern for selecting
oneor more pins from each of the groups, sub-
stantially as and for the purposes set forth.

60. In a fabric-moving-mechanism for em-
broidering machines, the combination with a
fabric-frame, of a guide C therefor, with a co-
operating gnide B for moving the frame on

one line, actuating mechanism connected to

said guide for moving it, a series of Jacquard
pins, each of which, when connected, imparts
a different degree of movement to the actu-
ating mechamsm for the guide I3, compound-
ing meoha,msm connected to the actuating
meehamsm for the guide for compounding
the several motions given by the two or more
selected pins, whereby the motion imparted

to the guide is the resultant of the several

motions given by the pins, and a Jacquard
pattern for selecting two or more pins which
are adapted to thus Jomtly effect the adjust-
menton one line of the fabric-frame, substan-
tially as and for the purposes set forth.

61. In a fabric-moving-mechanism for em-

broidering machines, the combination with a
fabrie-frame, of a selies of Jacquard pins,

ferent extent of motion to the said fabric-
frame on one line, together with compound-
ing mechanism aecting to compound the mo-
tions given by the two or more selected pins,
whereby the movement of the fabric-frame
on one line is the resultant of the several mo-
tions given by the selected pins, and with a
Jacquard drum and pattern for selecting and
actuating the pins, substantially as and for
the purposes set forth. :

62. In a fabric-moving-mechanism for em-
broidering machines, the combination with a
fabric-fmme, of a series of Jacequard pins,
each of which,when actuated,impartsadiffer-
ent extent of motion to the said fabric-frame
onone line, together with compounding mech-
anism acting tocompound the motions given
by the two or more selected pins, whereby the
movementof thefabric-frameononelineisthe
resultant of the several motions given by the
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selected pins, with another series of pins, each

of which, when actuated, imparts a different
degree of motion to the fabric-frame on one
line at an angle to the first line,compounding
mechanism acting to compound the motions

ogiven by the two or more selected pins of the

last named series, whereby the movement of
the fabric-frame on the last mentioned line is
the resultant of the several motions given by
the last mentioned series of pins, combined
with pattern mechanism forselecting and act-
uating the pins, all arranged so that the pins
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will effect, by their combined 'actioﬁ, the ex-
tent of motion of the fabric-frame, substan-

~tially as and for the purposes specified.

63. In a fabric-moving-mechanism for om-
broidering machines, the combination with a

fabric-frame, of a series of Jacquard pins,

each of which, when actuated, imparts mo-
tion tothe said fabric-frame on the same line,

- differing in extent only, together with com-

IO
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20

pounding mechanism acting to compound the
motions given by the two or more selected
pins, whereby the movement of the fabric-
frame on one line is the resultant of the sev-
eral motions given by the selected pins, and
mechanism substantially as described for de-
termining the direction of said movement,
and with a Jacquard drum and pattern for
selecting and actuatingthepins,substantially
as and for the purposes set forth.

64. In a fabric-moving-mechanism for em-
broidering machines, the combination with a
fabric-frame, of a series of Jacquard pinsact-
ing to impart movement to the fabric-frame
on one line, with compounding mechanism
substantially as described for compounding
the motions given by the two or more pins,
whereby the movement of the frame is the

- resultant of the several motions given by the

- two or more selected pins, and means for se-
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lecting the pins to adjust the fabrie-frame,
Sulésta,ntially as and for the purposes speci-
ﬁe 0 o - |

6o0. Fabric-frame of an embroidering ma-

chine, combined by means substantially as

described with compounding mechanism,

‘swinging lever adapted to be connected with

the compounding mechanism to actuate the
same, and means for connecting the com-
pounding mechanism to the lever at points at
varying distances from its fulefum, and a
Jacquard card for controlling the compound-
ing mechanism, substantially as deseribed.

06. Fabric-frame of an embroidering ma-
chine, combined by means substantially as
described with a differential gearing, a swing-
ing lever adapted to be connected with the
differential gearing to actuate the same,and
means for connecting the differential gearing

with the lever at points at varying distances
from its fulerum, and a Jacquard card for con- | £ g
trolling the connections between the lever

and differential gearing, substantially as de-

seribed.

67. The combination of the Jacquard pins
h h and a Jacquard card for selecting and
moving the same, with the slides 7 in align-
ment with said pins and adapted to be moved
by sald pins, means for so moving said slides,

and mechanism substantially as described for

returning the slides < and the pins % to their

normal positions, when the Jacquard card is

carried out of the way, as and for the purpose

‘specified. -
68. 'T'he combination of theslidesZarranged
in groups or sets and adapted to be moved

by the Jacquard pattern and means sub-
stantially as described for so moving the

syme, with a corresponding number of shears
adapted to grasp the slides, mechanism for
bringing the slides to a normal position out 7o
of the grasp of the shears when more than
one slide of the group is between said shears,
and mechanism substantially as described for
moving said shears and causing them to grasp

the slides and connecting them with the mech- 75
anism for bringing the slides to the norma
position, as set forth. L

69. The combination of the slidesz adapted
to be pushed by the pattern device substan- |
tially as described, and means substantially 3o
as described for 8o pushing the same, with the
locking bar O and means substantially as de-
seribed for moving the same, as specified.

70. The combination of the Jacquard pins
with apattern deviceadapted to move the Jac- 35
quard pins, and means substantially. as de- '
scribed for so moving the same,and with a
cross-bar 2%, and means substantially as
described for moving said cross-bar, together
with intermediate mechanism between the go
cross-bar and pins for returning the pins to
their normal position, allarranged so that said
cross-bar will bring the pins back to their
normal position after they have been moved
by the pattern device, as specified. 95

71. The combination of the shaft D?* with -
the yoked sleeve D® carried by said shaft,
said yoked sleeve having the pinions d’ d°,
and with the shaft D* aligned with the shaft
D allarranged to produce a-differential move- 100
ment and a varying degree of movement in

| the shaft D? as specified. .

- 72, The combination of the embroié_lel_:-ing
frame with racks d e for moving it, pinions
J g for moving said racks, differential gearing rog

substantially as described for moving said pin-
ions, double racks J to J® for controlling the
motion of said differential gearing, and means
substantially as described for moving said.
double racks longitudinally and laterally by r1o
Jacquard pins adapted to be moved by a Jac-
quard card, and means substantially as de-
scribed for automatically stopping the ma-.
chine, all as specified. o

- 73. The combination of the embroidering 115
frame with racks d ¢ for moving it, pinions
for moving said racks, differential gearing
substantially as deseribed for moving said
pinions, double racks J to J° for controlling

the motion of said differential gearing, and 120
means substantially as deseribed for moving |
said double racks longitudinally and later- -
ally by Jaequard pins adapted to be moved by

a Jacquard card, as specified, -

74, The combination in an embroidering 25
machine, of a fabric-frame, actuating-mech-
anism theretfor, a plurality of moving mech-
anisms for imparting varying ranges of move-
ment to the fabric-frame actuating-mechan-
ism, to move the fabric-frame on one line, 130
mechanism for compounding the motions im-

.parted to the fabric-frame actuating-mech-
-anism by the moving mechanisms, whereby -
the movement of the fabric-frame on oneline -
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is the resultant of the several motionsim-
parted to the fabric-frame actuating-mechan-
ism by the moving mechanisms, series of Jac-
quard pins and mechanism connected there-
to, substantially as described for selecting
and connecting two or more of the moving
mechanisms with the fabric-frame actuating-
mechanism, and a Jacquard pattern co-oper-
ating with and selecting the pins, whereby
two or more selected pins can effect by their

combined action a predetermined movement |

of the fabric - frame, substantially as de-
scribed.

75. The combination of the pattern X and
the pattern holder E? with the sprocket-
wheels e and ¢, sprocket-chain ¢’ and roller
ell, substantially as and for the purpose speci-
fied.

76. The combination of the meshing slides
L to L3, of the double racks J to J3 with the
V-shaped links F to F?, having jaws on their
inner faces, pins F* %, and shaft F® carrying
%aiéi pins, all arranged substantially as speci-

ed.

77. The combination of the meshing slides
L to 13, of the double racks J to J3, with the

V-shaped links F® having jaws on their inner

faces, pins F* F%, shaft F°® carrying said pins,
bars 73, f<, f’ and f connected with the links
F3, F?, F’, and F, and block GY substantially
as and for the purpose specified.

78. The combination of the meshing slides
L to L3, of the double racks J to J3 with the
V-shaped links F to I having jaws on their
inner faces, pins I F5, shaft F' carrying said
pins, bars f to f° connected with the links F
to I8, block GY and intervening crank levers
£3 as and for the purpose deseribed.

79. The combination of the meshing slides
L. to 12, of the double racks J to J° with the
V-shaped links F to F® having jaws on their
inner faces, pins IF* I3, shaft ¥ ecarrying said
pins, bars f to /3 connected with the links F
to I3, block G intervening crank levers f°°,
and locking bars %8, lifting bars £, and means
substantially as deseribed for moving the lat-
ter up and down, as set forth.

80. In a machine of the class described, the
combination of the lever A’ and means sub-
stantially as deseribed for moving said lever
at regular intervals, with the lever A® and
coupling-pin af, and means substantially as
described for communicating motion to said
coupling-pin, as specified.

81. In a machine of the class described, the
combination of the lever A’ and means sub-
stantially as described for imparting a regu-
lar to and fro movement to said lever, with
the lever A% its coupling-pins adapted to be

6o moved by the Jacquard card, as and for the
- purpose specified.

05

82. In a machine of the class deseribed, the
combination of a pattern frame with a pat-
tern-tracer movable therein, a device for stop-
ping the machine, and mechanism substan-
tially as described connecting said pattern-
tracer with the device for stopping the ma-
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chine, all arranged so that when the pattern-

tracer is moved in contact with the walls of
the frame it will be deflected, thereby actu-
ating the device for stopping the machine, as
specified. o

33. The shear-blades P! and P!3 combined
with the slides 7, and means substantially as
described for moving the slides and operat-
ing the shear-blades, substantially as and Lor
the purpose specified. |

34. In fabrie-moving-mechanism for em-
broidering machines, the combination of a

leur&lity of double racks for moving the
fabrie-frame, a swinging lever having link

mechanism connected thereto at varying dis-
tances from its fulerum, means for connecting
one or more of the racks to one or more of
the mechanisms connected to the lever, Jac-
quard pins controlling the connection of the
racks with the lever, and pattern mechanism
for selecting and actuating the pins, and
means for moving the lever, whereby varying
ranges of movement may be imparted to the
racks, as specified. |

85. The combination in an embroidering
machine of a fabric-frame, actuating-mech-
anism therefor, a plurality of moving mech-
anisms for imparting varying ranges of move-
ment to the fabrie-frame actuating-mechan-
ism, to move the fabric-frame on one line,

75
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mechanism for compounding the motions im-

parted to the fabric-frame actuating-mechan-

ism by the moving mechanisms whereby the
movement of the fabric-frame on one line is
the resultantof the several motionsimparted
to the fabrie-frame actuating-mechanism by
the moving mechanisms, series of Jacquard
pins and mechanism connected thereto sub-
stantially as described for selecting and con-
necting two or more of the moving mechan-
isms with the fabrie-frame actuating-mechan-
ism, and a Jacquard pattern co-operating with
and selecting the ping, whereby two or more
selected pins can effect by theircombined ac-
tion a predetermined movementof the fabric-
frame, and another two or more selected pins
in the same manner can effect the movement
of the fabric-frame on a line at an angle to
the first one, and mechanism also controlled
and actuated by the Jacquard pattern for de-
termining the direction of said motions, all

adapted and arranged to adjust the position

of the fabric-frame for every stiteh, as speci-
fied. |

36. In a fabric-moving-mechanism for em-
broidering machines, a series of slides G’ to
G7, a pluarality of guides adapted to be cou-
pled to one or more of the series of slides,
coupling pieces %3 for coupling a guide with
a slide, Jacquard mechanism controlling and
actuating the coupling pieces and pattern
mechanism for selecting and actuating the
Jacquard mechanism,all arranged so that the
movement of one or more of the slides may
be transmitted to one or more of the guides,
substantially as desecribed. |

87. In fabric-moving-mechanism for em-
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broidering machmes, shaft D4 and sleeve D* | of movement of the chbI'IG frame all adapted

in combination with differential gearing and

mechanism substantially as described for ef-

fecting and combining the rotations of the
shaft D?* and sleeve Db, as specified.

33. The fabric-frame of an embroidering
machine, combined by means substantially
as deseribed with a compounding mechanism,
Jacquard pins actuating said compounding
mechanisi, means for connectmﬂ' the Jac-
quard pins with the compoundmg mechan-
ism, and aJacquard eard for selecting the pins
to control the compounding meeha,msm sub-
stantially as deseribed.

89. The combination in fabric-moving
mechanism for embroidering machines, of a
fabric frame, pattern mecha,msm and series

of pins / in combination with Sllit&ble stop--

pers and with contacting surfaces connected

to the fabrie-frame and co-operating with the

stoppers, and infervening mechanism sub-
stantially as described, by which two or more
pins ~ can select by their joint action cer-
tain one or ones of the stoppers for co-operat-
ing with the contact surfaces to arrest the mo-
tlon of the fabrie-frame, substantla,lly as de-
seribed.

90. Fabric frame of an embrmdermﬂ' ma-

chine and pattern mechanism and series of

- 30 pins, which can determine different extents

and arranged with intervening mechanism
and connectors £° substantially as described
for effecting such movement so that such mo-
tion is seeured in a positive manner by rigid

or unyielding eonneetlons k? sulf:»s,tantlza,lljir as

described.

91. Fabrice-frame of an embroidering ma-
chine, with pattern mechanism, and a plu-
rallty of pins controlhng the movement of the
fabric-frame, said pins determining individu-
ally various extents of movement of the fab-
ric-frame on one and the same line, in combi-

‘nation with infervening eonneetmﬂ' and mov-

ing mechanism substantlally as - descrlbed
by which two or more of said pins can con-
Jointly control the extent of movement of
the fabric-frame on the one line for every

mechanism substantially as described for dIS-
connecting the operating mechanism from the
fabric-frame actuating mechanism upon the

‘return stroke, a,llowing the operating mech-

anism to return to its normal position leaving

- JOSEPH ARNOLD GROEBLI
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stitch as specified, and with disconnecting
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the fabric-frame actuating mechanism with 55
the fabrie-frame in its proper adjustment.
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