J. H. BROMLEY, JI=.

LACE MACHINE.
APPLICATION FILED JULY 3, 1000.

1,066,789. Patented July 8, 1913.

7 SHEETS—SHEET 1.

o_ i |
3 1 [l
ol A1 17
9 ,
A4 ‘—-—-WJ I
B
s ]|
S
>
(9|
| O]
5 w_|
%rg )
K &
5
E
@’_FL_LL
K —'x——]ﬁ'*ﬁ
T e
o
o} !
9l
@ T~
o ]
3
- ! 9
—t
N
N
N
I
- f
R ’é?‘ ™

g : INVENTOR
WITNESSES - IQ %7%/ /y 67274/7%
Wk e A

ATTORNEY



J. H. BROMLEY, J=.

LACE MACHINE,
APPLICATION FILED JULY 3, 1909,

Patented July 8, 1913,

V4L
A, y

b

% C \\ P ///w //“ Ry O T
U s SO
hVHou 69, ».. ,\._/ \V/ //\/ /\“/\‘. /
SAN 2w " y
% “ ) .ma \\
SET N IR N, & 7=
Ny Y R~ & N) -
729 ,l//a NUAGR T i !
[ PN P
N % / < — c
C—— ” T&a %’/ ) I Q.M,N. ~
S0 S 7z, b
RS @ ) /E
; \ oz |
. [N\
= \
- e = ‘ \Y
o S PR AN
0 == N L5077 N
S %6 Q% N
m(, ’%\Mmm (Lo O 6or I : . o M w%%
) YaX 7 oLl L L B 8 XS
6 K\Nl Il@ll = __ — 5 0] XY
) o1 o ——— = 851 3 % /V
a S N
— dur—/ [~17 >y = W P@ Q
J

ca
&
=]
M [ ]
@ . ¥
] 5 =
e B En=8=
= ===
=} 8 === T
) = BN\ O
@ = =
B~ m ﬂ&
=i
= 50 o
— \\

- \\\.\MA\QN\
. _\ oM
muﬂ-f\\&\\. F 3 99

;

INVENTOR

/Z,y/ A, Bty Fy



J. H. BROMLEY, J=.
LACE MACHINE.

APPLICATION FILED JULY 3, 1009,

1,066,789. Patented July 8, 1913,

7 SHEET8—~BHEET 3.

U

4

6,
/

82

7
.

@

T I TN BTt o
:: 17y f: II\/';?//\'I |;/|: || :
bodo :l(,t})\)“ I 'T:I ll“' M

I'/|| [ijt i ]}/Il ||/ T!E/”

(NI AT ol
FAnT lﬁﬁrw!J]H 7 "/U;T/ﬂrfb N

e TN

I I AU P \h’/l I]{i

et 7y R : ol

I I/ELFI,'|{

R L s ) INVENTOR
RN (TN ] ||fl” f 2/

(T T T T TP

N O T A T (4¢%44?,;(,€£qu%%7

WITNESSES '

G Moo

ATTORNEY

oty belrre
Qq/% (Bt



J. H. BROMLEY, Jr.

LACE MAOHINE.
APPLIATION FILED JULY 3, 1909, -

1,066,789. Patented July 8, 1913,

7 SHEETS~SHEET 4.

© ul
% g
@ ;88883
by
@]
]
Q\
3 )
3 J Y
N 3
s s
N N
NN DR ININIRIN IS IS )\\1 g;é
N
%
\ Q N
~ Q ]
A 3 N

IN{\NN\\\N
: INVENTOR

JZW/:/%%]@A

Gy, tace | By _
Q/// L‘@/a//y ' %/WTORNEY




J. H. BROMLEY, JI=.
LACE MACHINE,
'APPLIGATION FILED JULY 3, 1909.
1,066,789. Patented July 8, 1913

7 SBHEETS—SHEET 5.

il Uu
il

==

(1

LL=TT]

A=
2=

W
'_/ZO

Ly 10
5

INVENTOR

Mg 1 oty I

_QZ% @&//4/4 . ATT’ORNEY



J. H. BROMLEY, Je.
LACE MACHINE,

APPLICATION FILED

JULY 3, 1909,

1,066,789. Patented July 8, 1913,
7 SHEETS~SHEET 6.
e
3L 209 ,—aré
=493
g\‘ioa
=
- ]
E
E 102
3—98
3
= .
R —— —
728 ﬂ?—%o
L 4=
129 45z 228 Az
70
N SR B
454 =] Vil

[ LTI

WITNESSES

Ve )

ATTORNEY



1,066,789.

J. H, BROMLEY, Jz.

LACE MACHINE,
APPLICATION FILED JULY 3, 1908,

l/i‘ - _[31 .
=07

WITNESSES

E A hlare
QU (Bt

/11
7]

Ly, L.

- Patented

78H

July 8, 1913.

EET8—RHEET 7.

13z

INVENTOR

/g&’%é A /gv/aé/}fA

ATTORNEY



 UNITED STATES PATENT OFFICE.

JOSEPH H. BROMLEY, JR., OF PHILADELPHIA, PENNSYLVANIA;

10

15

20

25

30

35

1,066,789.

To all whom it-may concern:

Be it known that I, Joseru H. Bromrey,’

Jr.; a citizen of the United States, residing

in the city of Philadelphia, State of Penn--

sylvania, have invented certain new and
useful Improvements in Lace-Machines, of
which the followingis a full, clear, and ex-
act description, reference being had to the
accompanying drawings, forming a part of
this specification.

My invention relates to lace machines
wherein, as-thelr principal differentiating
feature 1n the method of interlacing the set
or sets of threads employed, the thread-con-
trolling devicés employed operate to move
one set of threads between and also -around

another set or sets of threads, in contradis-

tinction to ordipary weaving methods where-
in the threads of oné set are merely moved
between and not around another and trans-
verse sef. To effect the action aforesaid in
lace machines, the thread-controlling jacks
are required to be of such character as to
present two thread-controlling surfaces, nor-
mally held out of operative planes, mounted
to be independently moved, and actuated by
mechanisms adapted to operate them ac-
cordingly. Such machines comprise mecha-
nism for operating a set or sets of threads,
a set of bobbin-carrying shuttles, mecha-
nisin for operating the shuttles with respect
to the set or sets of threads to interlace the
threads delivered from the bobbins with the
threads of said set. or sets, and a set of

‘thread-controlling devices movable inde-

pendently of each other and adapted to-con-
trol the operation of said set or sets of

- threads with respect to the shuttles in ac-

40
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cordarnce with a prescribed design to be pro-
duced in the:lace or product of the loom.

The object of the invention is to provide
a novel, simple and efficient means for se-
lecting and controlling the thread-control-
ling devices including electric circuits -and
devices for opening and closing the cirenits
in accordance with a prescribed design.

With this object in view, the invention
consists in the novel construction and com-
binations of parts-hereinafter described and
pointed out in the claims. ‘

In the drawings:—Figure 1 is a front ele--

Specification of Letters Patent.

‘breaking mechanism operated b

LACEniVIACHINE.

vation of a lace machine, partly broken
away, embodying my invention. Ifig. 2 is a
vertical section thereof, on line 2—2 of Fig.
1. Fig. 3 is a plan view of a number of the

‘thread-selecting and controlling devices, the

Patented July 8,1913.
) Application filed July 3,1909. -Serial No. 505,814,
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operating magnets therefor, and the connec-

tions between the thread-controlling devices
and ‘the 'magnets.
tionthrough a pair.of magnets and adjuncts

Fig. 4 is a vertical sec-

60

for controlling one ‘thread-controlling -de-

vice, ‘on line 44 of Fig. 8. Figs. 5 and 6
are views similar-to Fig. 4, showing the parts
inifferent positions. Fig. 7 is a section-on
line 7—7 of Fig. 8. Fig. 8 is an enlarged
section -of parts of the machine, showing
the jacks or thread-controlling devices and
adjuncts, and showing diagrammatically the
electrical connections for the operating de-
vices for one of the jacks. Fig. 9 is a view
of a portion of the guide bar for one set of

‘threads and its operating cam, ¥Fig. 10 is a

view -of a portion of the guide bar for the

65
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other set of 'threads and its operating -cam. .

Fig. 11 is a plan view of the jacquard mech-

anism for controlling the electric circuits.
TFig. 12 is a vertical section-on line 12—12 of

parts of the electrical contact making and
the jac-
quard card. Fig. 14 is a face view -of -one
of the jacquard cards. .

75

"Fig.11.. Fig.13 is a vertical section through

80

Referring now to said drawings 3 desig- -

nates the main frame. of the machine, and 5
a supplemental frame :adjacent the main
frame, T ‘ :

6 designates the main driving shaft which
is journaled in suitable bearings in the main
frame 3. The main frame 3 supports.a bar
8 which extends longitudinally of the ma-
chine and is provided in its upper portion
with longitudinal parallel slots into which

85

90

thread-guiding bars 9 and 10 are slidingly

fitted: The upper portions of the bars 9 and
10 are provié)ed with eyes or openings 11
and 12 respectively. The eyes 11 receive one
set of threads 13 and the eyes 12 receive an-
other set of threads 14.

The threads 14 are drawn from a roll
72 to and through the eye 12 in the bar 10,
and thence to the lace being forined -at the
lower edge 15 of a fixed bar 73. These

95
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threads 14 are commonly: termed the warp
thireads, and they form the main structure
of the lace. . , o
The threads 13 are drawn from suitably
supported spools 74 to and through suitable

‘tension and take-up devices 75, thence to
and through the eyes or openings 11 in the

. bar 9 and thence to the lace being formed

10

at the lower. edge 15 of the bar 73. These
‘threads 18 are figuring threads and are em-
ployed to form plain or 'shaded figures in

" the lace being produced, and are commonly

- 15

20

termed spool threads.

After the lace has been formed at the
lower edge 15 of the bar 73, the finished

Iace 76 passes over the bar 73 to and around.

a roller 77 to a take-up roller 78. E

. The set of threads 13 extends from the
bar 9 to the bar 78 through oné plane, and
the other set of threads 14 extends from the

 bar 10 to the bar 73 through another plane

L 30

a slight distance from the plane of the
threads 13 directly above the bars 9 and 10.

‘Supported by the main. frame of the ma-
chine directly above the bars 9 and 10 are
two longitudinal comb bars 16 and 17, one
arranged on one side and the other arranged
‘on the other side of the sets of threads 13
and 14. These bars 16 and 17 are provided
with transversely-arranged curved guide-
ways 18 and 19 therein which are arranged

parallel to and in line with each other. Slid--

ingly fitted to these guide-ways 18 and 19
are the lower curved portions of a set of
thin plate-like shuttles 20, each of which
carries a fiat bobbin 21 from which a thread
92 is delivered to the fabric. or lace being

- produced by the machine. The shuttles 20

40

are arranged side by side, and the row or
set of shuttles extends parallel to the two
sets of threads 13 and 14. . The set of
shuttles 20 is adapted to be moved' bodily

“through the planes of the two sets of threads

13 and 14 from the guide-ways 19 in the
bar 17 to the guide-ways 18 in the bar 16,

. and back dgain, in a manner-.to move the

50
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shuttles 20 and bobbins 21 carried thereby
through and from side to side of the two
sets of threads 13 and 14. For this purpose
each shuttle 20 is provided with a notch 23
on. one side thereon and a notch 24 on the
opposite ‘side thereof. The notches 23 are

adapted to be engaged by a rib or tooth 25 |

on a longitudinal catch bar 26, and the
notches 24 are adapted to be engaged by a
rib or tooth 27 on a longitudinal ecatch
bar 28. ' ' :

. The bars 26 and 28 are carried by arms:|

29 and 30 respectively, which are pivotally
mounted on bell erank levers 81 and 32 re-
spectively. The bell crank levers 31 and 32

are pivotally mounted on arms 33 and 34.

respectively which are pivotally connected

.to" the main frame of the loom. The bell

1,066,789

crank levers 31 and 82 are also connected
to arms 35 and 86 respectively, which project
from rock shafts 87 and ‘38 respectively,
moéunted in themain frame. Therock shafts

6,

87 and 38 are provided with arms 39 and -

40 respectivély, which are connected by arms

‘41 and 492 respectively' to the lower end of-

a lever 43 which is pivotally mounted on a
shaft 44 on the main frame 8.. The upper

end of - the lever 43 is connected by a bar 45
75
whereby, during the rotation of the main.

to a crank 46 on the main driving shaft 6,

shaft, the lever 43 will be rocked back and
forth, thereby rocking the bell crank levers
31 and 82 back and forth through -their

‘connections with the lever 43 and the main
| frame 3. . This operation of the bell crank

levers 31 and 32 moves the bars 26 and 28
toward and from the threads 13 and 14,
and during the movement of the bars 26

and 28 they are raised and lowered on their

pivotal connections with the bell crank le-

vers 81 and 32 by rollers carried by the

arms 29 and 30 .and. engaging cams 50 and
51 respectively. The timing of the bars 26
and 28 with respect’ to each other is such

70
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90-

that the bar 28 having its rib or tooth 27 .

engaged with the shuttles 20 will move the
set of shuttles into and through the planes
of the threads 13 and 14 from one side
thereof, and after the. shuttles have been
projected through the planes of the threads

the tib or tooth 25 of the bar 26 will éngage.
“the shuttles -and- complete the moverh

thereof to the other side of the planes of
threads, while the rib or tooth 27 of the bar
98 is disengaged from the shuttles. Thus
the shuttles 20 are moved froui side to side
of the sets of threads 18 and- 14 during the
operation of the loom. - o
During the operation of the loom, the

95

ent
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thread-guiding bars 9 and 10 are moved

longitudinally in. the slots in the bar 8 to
shift: the sets of threads 13 and 14" with

respect to the shuttles 20, so that the shut-

tles 20, in ‘passing from side to.side of the
planes of the sets of threads 13 and 14 may
pass- between different adjacent threads of
the two sets of threads each time the shut-
tles 20 are moved for the proper interlacing

of the bobbin threads 22 with the threads

13 and 14.
The bar 10 is connected to the upper end

110

115

of a lever 52 pivoted to a bracket 53 on the ‘

main frame 3. The lower end of the lever
52 is provided with a voller 54 engaging a
cam 55 on a shaft 56, whereby, during the
rotation of the shaft 56, the lever 52 will
be rocked in a manner to move the bar 10
longitudinally to shift the set of threads 13
with respect to the shuttles 20.

The shaft 56 is provided with a beveled
gear wheel 66 which coacts with a similar
wheel 61 on a cam shaft 62 extending lon-

120
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gitudinally of the loom. The cam shaft 62
1s provided with a gear wheel 63 which co-
acts with a similar wheel 64 on another cam
shaft 65.” The gear wheel 64 is in mesh with
a gear wheel 66 on the main driving shaft
6, “he1eby, through the gearing Just de-
scribed, the cam shafts 62 and 65" are ro-

- tated and the cam shaft 56 cauymo the cam

10
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55 1s also rotated.
'The bar 9 is connected to the nppe1 end of
a lever 57 pivoted to a bracket on the main
frame 3. The lower end of the lever 57 is

provided with a roller 58 engaging a cam.

59 on the cam shaft 65 hereinbefore men-
tioned, whereby, during the rotation of the
shaft 65, the lever 57 will be rocked in a
manner to move the bar 9 longitudinally to
shift the set of threads 14 with respect to
the shuttles 20. :

As the lace is being pwduced by the in-

 terlacing of the bobbin threads 22 with the

speol and warp threads 18 and 14 respec-
tively through the manipulation of the de-
vices controlling said threads, the inter-
laced threads ave beaten up to the lower edge
15 of the bar 73 by two sets of pins 79 car-
ried by two longitudinal bars 80 arranged

" parallel to the two sets of threads 13 and

14 and between ‘which said threads pass.
The bars 80 are carried by suitable arms 81
which are operated to move the bars 80 in
a manner to cause the rows of pins 79 car-
ried thereby to be lowered and projected be-
tween the adjacent interlaced threads and
then raised to beat up the interlaced threads

to the lower edge 15 of the bar 73, and,

then withdrawn therefrom. = As rapidly as
the interlaced threads are beaten up by the
pins 79, the lace thus formed is taken up
by the voller 78. The means for moy ing the
point bars may be the same as those em-
ployed- in many of the well I\HO\VH levers
machine.

Arranged pamllel to the sets oi tlneads_

13 and 14 and shuttles 20, is a set of thread-
controlling devices or acks 67 for" the

threads 13 and 14. These thread-control-

ling devices or jacks 67 extend upwardly,
parallel to each other, from a bar 68, the
lower ends of the jacks being secured to the
bar.. The set of jacks 67 is arranged adja-
cent to the bar 8 and the upper ends of the
jacks 67 are extended toward the threads
13 and 14 above the bars 9 and 10, the up-
per ends of the jacks extending into guide
slots on the bar 8. \Tonnallv the upper
ends of the jacks 67 are away from the two
planes occupied by the two sets of threads
13 and 14, and the upper ends of the jacks
are adapted to be projected into said planes
as will be hereinafter described.

The bar 68 is mounted to be rocked on its
longitudinal axis, and the bar is provided
with an arm 69 carrying a roller 70 which

2

" 1s engaged by a cam 71 on the cam shaft

62, whereby, when the shaft 62 is rotated
durin{g‘ the operation of the machine, the bar
68 will be rocked on its axis In a manner
to project the upper ends of the jacks 67
into and through the two planes occupied
by the two sets “of threads 13 and 14.

The jacks 67 are made of spring metal,
and each jack may be held independently
of the other jacks against being projected
into the planes of- the threads 13 and 14
during the operation of the bar 68, while the
jacks Thot 50 held are being projected; or
each jack may be arrested mdependultlv of
the other jacks after its upper end has been
projected inte the plane of the set of threads

'13 and before it has entered the plane of the

set of threads 14.

The cperation of the bar 68 with respect
to the movement of the shuitles 20 and
the bars 9 and 10 is such that the bar 68 is
rocked to project the upper ends of the jacks
67 into the planes of the threads 13 aml 14
before the bars 9 and 10 are moved to ad-
just the two sets of threads 13 and 14 with
respect to the shuttles 20.

If all the jacks 67 be projected into the

two planes ot the two sets of threads 13 and
14, the movement of said threads under the
influence of the bars 9 and 10 will be ar-
rested by the engagement of the threads
with the jacks. It howev er, celtain of the
jacks 67 are prev entul from being mn)ed
by the bar 68 into either of the t\m planes
of the two sets of threads 13 and 14 or are
permitted to be moved into the plane of the
set of threads 18 and prevented from being
moved into the plane of the set of threads
14, only such threads as are engaged by the
projected jacks will be prevented from being
moved by the bars 9 and 10 with respect to

65
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the shuttles 20. Thus it will be seen that -

the manner of interlacing the bobbin threads

22 with the spool and warp - threads 18 and
14 may be controlled by the manipulation of
the thread-controlling devices or jacks 67 in
conjunction with the operation of the bars 9
and 16 as the shuttles 20 are moved from
side to side of the two sets of threads 13
and 14 through the planes occupied thercby.

During the op(,mtlon of the machine, the i

bobbin threads 22 are wrapped around the
spool threads 13 and the warp threads 14 in
such a manner as to tie certain spool threads
or figuring threads to certain warp threads
and to tie certain warp threads together.
Thus, plain or shaded figures may be pro-

.duced in the lace by floating the spool or

figuring threads between two or more ad-

jacent warp threads 14 and tying the spool-

threads 13 to the warp threads 14 at each
end of the float by the bobbin threads 22;
or open work may be produced in the lace,
as Is common and well known in this art.

110

120
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" During the interlacing of the bobbin
threads 22 with the two sets of threads 13

‘and 14, the bars 9 and 10 are moved longi-
. tudinally back and forth to bodily shift the
-sets of threads 13 and 14 with respect to

each- other and to the shuttles 20, and cer:

" tain or all of the jacks 67 are projected into’

190

15

the planes occupied by the sets of threads

13 and 14 to be engaged thereby to-control |-

the positions to which the threads may be

shifted by the bars 9 and 10 with respect’

to .the shuttles 20, and thereby control the-
manner of -interlacing the bobbin threads:

' 22 with the threads 13 and 14 for the pro-

duction of lace having a particular form or’
design as dictated by the operation of the.

" jacks 67; the jacks 67, by devices hereinafter

20

25

.

. 3¢

. tration thereof.is deemed necessary herein. |

]
@

40

45

.9 and 10.. ’ i

" “described, being seliécted. and controlled in-
- dependently of each other as to which jacks.

shall be projected into the plane of the set
of threads 13 for the control thereof, which

jacks shall be projected into the plane. of
‘the set of threads 14 for the control thereof,
- and which jacks shall not be projected. into

the plane of either set of threads 18 or 14
to permit certain of. said threads to be
shifted to the full extent with relation to
the shuttles 20 by the operation of the bars

"Thus far the construction and operation
of the lace machine are’common and well
known and no detailed description or illus-

. I shall now proceed to describe the means’
for selecting and econtrolling the thread-
controlling devices or jacks 67 during the
operation of the machine. . '

‘Extending rearwardly from each jack or’
thread-controlling device 67 is a part or arm.|
82. The forward ends of- the arims 82 are
connected to the jacks. 67, one arm to each
jack, and the rearward ends of the arms 82
extend into and are slidingly fitted. to guide
slots ‘83 cut in the top of a horizontal plate
84 which is supported on’'the supplemental
frame 5. 'The arms 82 are longitudinally

‘movable independently of each other with.
the jacks 67, the rearward portions of the.

" arms 82 being guided by the side walls of

50

55

the, slots 83.

The rearward end of each part or arm 82

"extends downwardly and rests upon the bot- |
tom. of its slot 83 and supports the main -

body of the arm 82 above the bottom of said
slot.
end of each arm 82 provides two stop-engag-
ing faces or abutments.85 and 86 which are

- located in different horizontal planes and
“dlso in different vertical planes-transversely

60

of the arm 82; as shown in Figs. 4 to 6, for.
a purpose hereinafter explained. v
.- Directly under the rearward end of each

“arm 82 is a vertically-arranged tube 87, the

65

upper end of which extends into an opening

1,068,788

The downwardly-extending rearsward |

in the plate 84 and is suitably secured there-

in and el‘ectr-ically' cbnne,étéd ‘thereto. Hach

tube in a.two-part.stop or pin 88.
upper end of the two-part pin 88 is flush.

‘with the bottom of the slot'83 ‘containing the
.arm 82 directly -above the tube 87, and the’

.tube 87 extends downwardly from the plate
‘84 'and slidingly fitted to the interior of eTaﬁh :
.

upper end of the pin is adapted to be raised .-

or projected ‘into the slot 82 and into either
the horizontal plane occupied by the abut-

75

ment 85 or the horizontal plane occupied by

the abutment -86. . o
The upper. part 89 of the two-part pin 88

is movable independently of the lower part .

92 of the pin; and is' provided with anen-

80

larged bottom portion 90 which is adapted

to abut against a shoulder 91 within the

tube ‘87 and. limit the movement of the

upper part 89 ‘of the pin after its upper

9!
end has beegr\ moved - 1nto the. horizontal

plane occupied. by the abutment 85.

.85

The lower part 92 of thé two-part pin 88
is provided with- an enlarged bottom por- -

tion 98 which is -adapted to abut against

-a shoulder 94 within the tube 87 and limit

the-movement of the lower part. 92 of the

pin after it-has moved the upper end of

the upper part. 89 into the horizontal plane
occupied by the abutment 86. :
A two-part pin ‘is provided for each arm
82, and therefore a description of one will
suffice for all: . I :
The lower part 92 of the two-part pin
rests normally upen a transverse pin 95
extending through the bottom of the- tube
87, and the upper part 89 of the two-part
pin’ rests normally upon the top of the

90
95

100,

lower part 92 thereof, with the top of.the
upper part 89 flush with or below the bot-

tom of the slot 83 occupied by the arm 82
directly over the pin. It will thus be seen

that the upper. part 89 of the pin may be

raised into engagement-with. the abutment
91 of the tube 87 independently. of the lower

part 92 to bring the. upper endy of the.

pin into the. horizontal plane occupied by

the abutment 85 of the arm 82, and that:

the raising of the lower part 92 of the two-
part pin ‘into  engagement with the abut-
ment 94 of the tube 87 will also raise the
upper part 89 of the pin to bring its upper
end into horizental plane occupied by the
abutment 86 of the arm 82.°

In order to raise the upper part 89 of
the pin independently of the lower part 92

105

110

115

120

thereof, T provide an electromagnet in_the

form of ‘a solenoid 96 which surrounds a

portion of the tube 87 and the lower por-

tion of the upper part 89 of the two-part -

pin 88, and which, when supplied with elec-
tric current, will raise the upper part 89
of the pin, independently of the lower part

125

99 thereof and into engagement with the .

abutment 91 of the tube 87,
In order ‘to raise the:ler
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the pin and thereby. raise the upper part
89 thereof to the extent to which tﬁe lower
part 92 is raised, I provideé an electromag-
net in the form of a solenoid 97 which sur-
rounds a portion of the tube 87 and the
lower part 92 of the two-part pin 88, and
which, when supplied with electric current,
will raise the lower part 92 of the pin into
engagement with the abutment 94 of the
tube 87. It will thus be seen that when the
upper solenoid 96 is energized, the end of
the upper part 89 of the’ two-part pin will
be raised into the horizontal plane occupied
by the abutment 85 of the aim 82, and that
when the lower solenoid 97 is energized the
lower part 92 of the two-part pin will be
raised only a sufficient distance to raise the
upper part 89 of the pin to bring its upper
end into the horizontal plane occupied by
the abutment 86 of the arm 82. o

* The abutments 85 and 86 of each arm 82
are so located with respect to the two-part
pins 88 for the arms and with respect to
the planes cccupied by the two sets of
threads 13 and 14, that whenh the bar 68
is rocked to project the upper ends of the
jacks 67 through the planes occupied by
both sets of threads 13 #nd 14, each jack
will be projected into the planes of. both.
sets of threads 13 and 14, if the two-part

~pins 88 of the arms.82 are down in the

- niormal position shown in Fig. 4. . If, how-

35

ever, the upper. part 89 of the two-part
pin 38 of one or more of the jacks be raised
to the position shown in Fig. 5, the pins
so raised will. engage the abutments 85 of

‘the arms 82 and arrest the movérmrents of.

. the jacks connected thereto against their

4o
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own elasticity and -prevent their upper ends
from being projected into either of the two
planes occupied, by the gets. of threads 13
and 14, while the remaining jacks are pro-

" jected by the rocking of the arin’68 on 1nto
the plane or planes occupied by the two sets

of threads 18 .and 14. Or, if the upper end
89 of the two-part pin 88 of one or more

- of the jacks be raised to the position shown

. in Fig. 6, by the raising of the lower parts

50

92 of the pins, the pins so raised will en-
gage the abutments 86 of the arms 82 and
arrest the movements of:the jacks connected
thereto against their -own elasticity, after
their upper ends have been projected into

" the-plane occupied by the set of threads 13,

55

while the remaining jacks are projected by,
the rocking of the bar 68 on into the plane

" “occupied. by the set of threads 14. It will

60

therefore be seen that each time the bar 68
is rocked to-project the upper ends of the
jacks 67 into the planes ocetipied by the two.
sets of threads 13 and 14, certain of said’

-jacks may be selected and held, independ-

ently_‘of each other and of the remaining
jacks, against being projected into the
planes of said threads, or projected only

-8

-into the plane occupied by the set of threads

13, while the remaining jacks are projected
into the planes occupied by both sets of
threads 13 and 14, by supplying electric cur-

rent to either one of the two solenoids 96

and 97 of the two-part pin 88 of certain of
said arms corresponding with the selected
jacks. Thus the positions of the jacks with
respect to the planes dccupied by the two
sets of threads 13 and 14 may be controlled
independently of each other to affect the
manner of interlacing the bobbin threads 22
with the spool and warp threads 18 and 14,
and the character of the lace being pro-
duced.

I shall now describe the means for auto-
matically supplying electric current to the
solenoids 96 and 97 for the selection and
control of the jacks during the operation of
the machine, in accordance with a prescribed
design to be produced in the lace or prod-
uct of the loom.

Supported on the supplemental frame 5 is
a frame 98 including two vertical plates 99
and 100 arranged in spaced relation to each
other. Extending horizontally through

perforations in these plates 99 and 100 is a .

set of reciprocative pins 101 which extend
beyond the outer faces of the plates. Ar-
ranged adjaceht one end of the set of pins
101 1s a set of contact plates 102 correspond-
ing ih number. with the pins 101.
contact plates 102 are secured to a plate 103
of insulating material which is secured to
the frame 98 and which insulates the pldtes
102 from each other.

- Oné contact plate 102 is in line with each
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pin 101, but normally out of contact. there- ~ =

with. . The pins 101 are- provided with
transverse stop pins 104 which take against
the plate 100 and limit the movement of the
pins. 101 i a direction away from the con:-
‘tact plates 102. The ping 101 are pressed
normally in a dirvection away from the con-
tact plates 102 by the action of springs 105
which encircle the pins 101 and bear against
the plate 100, and transverse pins 106.'ex-
tending through pins 101. The pins 101
ave longiludinally movable independently
of each other so that any or all of the pins
may be projected against the action of the
springs 105 into contact with the contact
plates 102. ‘

In rear of the set of pins 101 is an elon-

gated squdre block 107 which, is carried by a.
‘shaft. 150 journaled in vertical plates 108

105
110
113

120

which extend downwardly from horizontal -

bars. 109 arranged parallel to the pins 106
and slidingly fitted to, guide-ways in the
frame 98. Pivoted to the bars 109 ate the

reaxward ends of arms 110, the forward -

ends of which are pivoted to the upper énds
of arms 111 and 112 which arve fixed to a

125

rotk shaft 113 having its bearings in the -

frame 98. The arm 111 extends downwardly

i
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. from the shaft 113 and is in the form of a

" lever, the lower end of whichis pivoted.to

an. arm 114 extending from:an eccentric
strap 115 which surrounds an eccentric 116
carried by a shaft 117 journaled in bearings
oncthe main frame.3. The shaft 117 is pro-

" vided with a beveled gear wheel 118 which
*‘coacts with a similar wheel 119 on the upper

.10
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" jections 125 on the block 107 to advance the
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.end of an inclined shaft 120 which is jour-

naled in bearings on the main frame 3. The

“lower end of the shaft 120 is provided with

a beveled gear wheel 121 which coacts with
a similar wheel 122 on the main driving
shaft 6, whereby, during the operation’of
the loom, the rotation of the eccentric 116
will rock the lever 111 back and forth and
thus rock the shaft 118 and cause the arms

.. 110 to move the bars 109 back and forth, and "
- thereby move the block 107 toward and from

the rearward ends of the pins 101.

Extending - over the block 107 and en-

gaged with the upper and inner faces:there-
of 1s a chain of jacquard cards 123 which

“are. hinged together on their longitudinal

meeting edges in the usual manner.” The

cards. 128 are .provided with perforations.

124 which are adapted to be engaged by pro-

chain: of cards 123 when the block is turned
to bring-the cards successively into proper

. registry with ‘the faces of the block 107.

" The shaft 150 carries two_ plates 151 be-

- ‘tween which pins 152 extend, corresponding’

40

45
" .movement thereof by the pawl arm 128, the:
" block 107 comes to restin the position shown
_in the drawings, in which the card 123 en-
gaged with the forward face'of the block is

50

" in number and position with the four cor-
35

ners of the block 107, as shown, and piv-

otally connected to the frame 98:-as at 127

is one’end of a pawl, arm 128, the other or
free end of which rests upon the pins 152.
The free end of the pawl arm 128 is pro-
vided with a. hook 129 which is’adapted to

engage the pins. 152 siccessively and turn

the block 107 a qudrter turn each time the

‘block is moved 1n a direction away from

the pins 101,  After the block 107 has been
turned a quartér turn during the rearward

at right angles to the pins 101; and the
block 107 is held in this position during the

- . forward movement of the bleck by the arms.
131 carried by and pivoted to the bars 109.

- Kach arm 131 is drawn downwardly by a

13
. block 158 carried by the shaft 150 and the

spring 126 into engagement with a square

engagement of each arm-131 with one.face

of its block 153 each time the block 107 is.

. turned holds the block 107 in’ position. It

. 60.

will' thus be seen that as.the block 107 is’

moved toward and from the pins. 101, the

‘ cards 123 will be successively presented to

65

‘the rearward ends of the pins 101

The
jacquard cards are provided with the usual
perforations 132 which are punched therein

o

T contact plate 1022

' 1,066,789

in ‘accordance with a prescribed design, and
which are located to select and receive cer-

pins are ehgaged by the body of the car

ccontact plates 102, the ends of the pins in
line with.the perforations 132 in the caid

epenings 183 in the block 107 and being un-
affected by the card.” The openings 1383 are

and they. correspond in number and posi-
tion with the rearward ends of the pins 101
as each face of the block 107 is presented to
the pins. . - ~ ,

- Tach solenoid 96 of each two-part pin 88

the contact

by the contact pin 101 being moved into and
from engagement with the pin 102; and
each solenoid 97 of each two-part pin-88 is
included in an electric circuit which also
includes one of the contact plates 102 and

circuit is adapted to be closed and opened

by the contact pin 101 being moved into

and from engagemernt with the plate 102.-
In Fig. 8 of the~drawings, T have shown,

jack 67, the two solenoids being included in
independent ~electric circuits  which are

101 making and breaking contaect with two

each jack 67 1s provided with-a similar two-
-part pin' 88 which is-controlled by two. sole-
noids included in-independent electric cir-
cuits ‘which are closed and opened by two
independent pins 101 making and breaking
contact with' two independent plates 102.
Therefore, the showing of the electrical con-
nections of one two-part pin-88 for control-
ling one of the jacks 67.will suffice for all.

" Referring now to Fig. 8, one'end of the
selenoid: eoil 96 is.connected by-a wire 135
'to a contact plate 1022 (being one plate-of
the set of contact plates 102), the other end

wire .136. leading to an electric battery or
source of electric. current 137, and leading
from the electric battery 137 js a wire 138
which is electrically connected to the plate
-100 supporting the pin 1012 electrically con-
nected thereto, (which pin 101* is one pin
of the set of pins 101), thus completing an

|"electric - circuit for the solenocid 96 which

‘may be closed and opened by moving the
-pin 101* into and out of contact with the

tain of the 'pins 101 while the remaining:

and projected thereby against the action of -
their springs 105 into contact with their”

provided in the four faces of the block 107"

the contact pin 101 in line therewith, which"

closed and opened by two independent pins

- One end of the solenoid coil 97 is con-

790

passing through the perforations and into -~

75

80.

is Included in an electric circuit which also .
includes one of the contact plates 102 and
in 101 in line therewith, which:
circuit is adapted to bé closed and opened

95 -

diagrimmatically, the electrical connections
“for the two solenoids 96 and 97 of one two- -
part pin 88. for one arim 82 controlling one’

100 -

independent plates 102, and each arm 82 for -

108 -

110

115

. of the solenoid coil 96 . is .connected to a: '
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~ hected by a wire 139 to 4 contact plate 1020

{(being one plate of the set of centact plates

© 102), the other end of the solenoid coil 97

is connected to the wire 136 leading to the
electric battery or source of electric current
187, and leading from the electric battery
137 is the wire 138 which is electrically con-

- mected to the plate 100 supporting the pin

10

101° electrically connected thereto, (which
pin 101" is one pin of the set of pins 101),
thus completing an -electric civcuit for the
solenoid 97 which may be closed and opened

by moving the pin 101° into and out ot con-

5
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tact with the contact plate 1020,

Fer convenience OF manufacturing and
assembling the parts and making the electri-
cal connections for the solenoxdq, I inclose
each pair of solenoids 96 and 97 for each
two-part pin 88.in a metal tube 142 which
surrounds the solenoids 96 and 97 and is
insulated from the central tube or solenoid
core 87 by interposed top and bottom in-
swlating rings 184 and 140 respectively, and
'a central msulatmg ring 141 located be-
tween the two solenocids, ‘the upper insulat-
ing ring 134 -being pr0v1ded with a contact
ring 143 out of contact with the tube 142;
and the whole being supported by the cen-
tral tube -87, the upper end of which may
e applied to and removed from the _plate
84 as desired.. The outet tube 142 is en-

~gaged by a contact spring 144 and the con-

 tact ring 143 is engaged by a contact spring

35

145, The contact springs 144 and 145 are

mounted on an insulating plate 146 secured
to the bottom of the plate 84, the plate 146

“insulating the springs 144 and 145 from
"each other. -

One end of each solenoid coil 96 and 97
is electrically connected to the central tube
87 which 1s electrically conmected to the

- plate 84 which, in turn, is electrically con-

"mected by a

45

"wire to the electric bat-
fory  or source of electric current -137.
This electrical connection eorresponds with
ithe wire 136 shown in Fig. 8, connecting

~gne end of each solencid Wlth the source of

- electric current. Fach pair of sclenoids for

50
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each two-part pin 88 is similarly “‘connected
to the source of current. The other end of
the upper solenoid coil 96 is electrically con-
nected to the ring 143 which is engaged by
the contact spring 145 which, in tlun is
connected by a wire to one of the contmt

plates 102, the ring 143, the contact spring.

145 and the wire 1eadm0 therefrom to a con-
tact plate 102 corxespondmcr with the wire
135 shown in Fig. 8. The other end of the
Tower solenoid coil 97 is electrically ~con-
nected to,the outer tube 142 'which is en-

. gaged by the contact spring 144 which, in

turn, is connected by a wire to one of the
contact. plates 102, the tube 142, the contact
spring 144.and the wire ]eadma therefrom

L operation of

7

the wire 139 shown in Fig. 8. One end of
each solenoid coil 96 and.97 of each two-
part pin 88 is thus similarly connected to a
contact plate 102, making an independent
electric circuit for-each solenoid which may
be opened and closed by the pin 101 and
contact plate 102 included in the cireuit.
The timing of the shaft 117 with relation
to the 10(‘1\1110’ of the bar 68 is such that
before cach 10(1\1n0' actien of the har 68
to project the upper ends of the jacks 67
into the planes of the two sets of threads
13 and 14, the eccentric 116 operaies to ad-
vance the block 107 and the card on the
front face thercof into engagement with the
set of pins 101, and a new jacquaixl card
123 is presented to the pins 101 each time the
bleek 107 moves forwardly., Thus a )\(-
quard card 123 having the perforations 132

therein acts upon the pins 101 and selects.

and operates certain of the pins 101, and
closes the electric cireuits controlled there-
by each time the bar 68 is moved to project
the jacks into the planes of the two xets of
thlmds 13 and 14, and the circuits closed
by the pins 101 will energize the solenoids
included therein which, in tmn will eperate
the two-part-pins 88 controlled ther eby and

‘move said pins into one or the other of the

two herizontal planes occupied by the abut-
ments 85 and 86 of the arms 82 directly

- over said” pins, and thus either prevent or

limit the movement of certain or all of the
jacks 67 connected to said arms, whilz the
remaining jacks ave permitted to move into
thc meok of both sets of threads 13 and

; the abutments 85 preventing the move:
ll)l,llt of certain jacks into the planes oeeu-
pied by both sets of threads 13 and 14, and
the abutments 86 permitting certain jacks
67 to be moved into the plane ()(cupled by
the set of threads 13 and preventing them
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from being moved into the plane occupied

by the set “of threads 14, in accordance with
the operation of the fwo- -part pins 88.

By the censtruction and operation of the
parts hereinbefore: deseribed, it will be seen

‘that the design in the lace or product of the

machine is contrelled by the selection and
the jacks or thread-selecting
devices 67. Tt will also be seen thal cach
jack is contrelled independently of the re-
maining jacks by two electrie civenits which
are closed and opened independenily of each
other by two of the contact making and
breaking pins 101; and it will also be seen
thiat the jacks 67 are independentiy select-
ed and controlled by operating the contact
pins 101 independently of each other and

‘that the contact pins 101 are operated inde-

puulontly of each other by the chain of
jacquard cards 123, It therefere follows
th,xt if the chain of jacquard cards 123 be
perforated in accordance with a prescribed

. -65 to a contact plate 102 comespondlno' with ! design to be produced in the lace or prod-
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uct of the loom, the plns 101 and perforce
the jacks 67 will be independently selected

and controlled in accordance with the per--

forations in the cards. for the production of

- the desired design.

While I have, herein shown -and described
my invention in a desirable and practicable
form, I desire it to be understood that I do

ot limit myself to this particular construc-

10

tion, as ‘the same may be greatly modified
without departing from. my.invention; and
particularly the automatic. mechanism for

_ closing and opening the electric circuits in

15 P

20

.25

accordance with a preseribed design is ca-
able of wide variation without depmtmo
from my invention.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent :—

1. In a lace m‘mhme, the combination
with the frame thereof, means for support-
ing two sets of threads and moving threads
of one set between and around threads of

the other set, of yielding jacks movable in-

dependently ‘of @ach other for eentrolling

“the operation of threads of one set with

~ respect to ‘threads of the other set, each

30

jack being provided with a’'part h‘tVan' a

stop-engaging face, means for moving. said

jacks, stops movable independently of each

‘other into and frem the paths of movement

E of said stop-engaging faces, means for mov-

* . ing said ‘stops 1ndependently of each other

3

40
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into and from said paths, the last named
means _including an electnc circuit for each
stop, and means for opening and closing

said -circuits independently of each ‘other. |

2. Tn a lace machine; the combination
with the frame thereof; means for,support-

ing three sets of threads and moving threads
“of one set between and around threads of
- the other two- sets, of yielding jacks mov-
' able _independently of each other for con-:

trolling the operation of threads of two of
said sets of threads with respect to threads

of the third set of threads, each jack being’

“provided with' a .part hfrvm(r two stop-en-

"gaging faces, means for moving said jacks,

: '1ndependent]y movable stops for said parts,

50

each stop being movable into and from the
paths of movement of' the stop-engaging

faces of one of said parts, means for mov--

. ing said stops independently of .each other

“including two electric circuits for each of
said parts, one dircuit controlling the stop.

‘55
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with respect to one stop-engaging face ‘and

‘the other circuit controlhng the stop . with

respect to the other stop-engaging face, and
means for opening-anl c]osnw said cncmts
mdependently of each other.-

3. In a'lace machine, the comblnfttlon with
“the frame' thereof, means for supporting

two sets of threads and moving threads. of
one set between and around threads of the

. other set,and devwes movable mdependenfly

1,066,789

of each other for controlling the operation of
threads of one set with respect to threads

of the other set, of means. for controlling -

said devices 1ndependent1y of each other in-
cluding an electric circuit for each device, a
series of jacquard cards, means for moving
said cards, and means operated by said
cards for opening and closing said circuits
independently of each other.

4. In a lace machine, the combination with
the frame thereof, means for. supporting

three sets of threads and moving threads of,
one set between and around threads of the

other two sets, and devices movable inde-
pendently of each other for controlling the
operation of threads of two of said sets of
threads with respect to threads of the third
set of threads, of means for controlling said
devices independently of each other includ-

ing two electric circuits for each device, one

cireuit controlling the device with respect to

one set -of. threads and one circuit control-.

ling the device Wlth respect to another set
of threads, a series of jacquard cards, means
for moving said cards, and means operated

by said cards for opening and closing said

circuits independently of each other.
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5. In a lace machine, the combination with - =

‘the frame thereof, means for supporting two

sets of threads and moving threads of one
set between and around thl eads of the other

95

set, and thread - controlling: jacks movable -
mdependenth7 of each other for controlling .
threads of one set with respect to threads of | -

the other set, of means for controlling the

extent of movement of said jacks 1ndepend~

100

ently of €ach other mcludmg an electric cir-

cuit for each jack, a-geries.of jacquardseards,
‘means for moving sald cards, and means op-

erated by said cards for opening and closing
said eircuits independently of each other:
.6. In a lace machine, the combination with

the “frame thereof, means for- supporting

three sets of threads and moving threads of
one set between and around. threads of the

other two sets, and thread-controlling jaeks .

movable independently of each other-for

105
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controlling threads of:two of said sets of -

‘threads with respect to threads of the third

set of threads,; of means for controlling the
movements of said jacks mdependently of
each other including two electric eircuits-for

set -of jack-controlled threads and one cir-

“cuit controlling the extent of moverhent of

the mck with ‘respect to the other set -of
jack-controlled threads, a series of jacquiard
cards, means for moving said cards, and
means,operateéd by said cards for. opening

and clesing said mrcmts 1ndependently of

e‘tch other, .
7. In alace machlne, the comblnatlon with

215

-each jack, one 01rcu1t controlling the extent .

-of movement-of the jack with respect to one
"120

125

the frame thereof, means for stipporting two

-sets of threads and moving threads ‘of one

iso -
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“Jacks,
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A

set between and around threads of the other

set, and thread - controlling jacks movabhle
mdependentlv of-each othér for controlling
threads of one set with respect to threads
of the other set, means for moving said
jacks, of arms extendlnv from said ]qcks an
electric circuit for each arm, means operated
by each circuit for engaging one of said
arms and limiting: the mov. ement of its jack,
and means for epening and closing said ¢ir-
cuits independently, of each other.

- 8. In a lace machine, the combination with
the frame thereof, means for supporting
two sets of threads .and moving threads
of one set between and around threads of
the other set, and thread-controlling jacks
movable independently of each other for

controlling threads of one set with respect’

to threads of the other.set, means for mov-
ing said jacks, of arms extendlng from said
each arm being provided with an
nbutment, an electric circuit for each arm
provided with means operated by the cir-
cuit for engaging the abutment of one of

‘said arms to limit its movement, and means

for opening and closing said circuits inde-

" pendently of each other.

30

9. In a lace machine, the, comblmtlon with
the frame- thereof, means for supporting
three sets of t-hreads and moving threads of

- one set between and around threads of the

85
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other two sets, and thread-controlling jacks
movable independently of each other for
controlling threads of two of said sets of
threads with respect to threads of the third

set of threads, of arms extending from said
“jacks, each arm being p10v1ded with two

abutments facing the same direction, two
electric circuits for each arm, means oper-
ated by one circuit of one arm to engage one
of its abutments and by’ the. other circuit of
the arm to engage its other abutment and

Jimit its movement, and means For opening | i

and closing said ClI‘CLlltS 1ndependently of
each other.

10. In a lace machine, the combination
with- the frame thereof, means for support-
ing two sets of threads and moving threads
of one set between and around threads of

the other set, and thread-controlling jacks

movable mdependently of each other for

" controlling threads of one set. with respect

to threads of the other set, means for mov-
ing said jacks, of arms extendlnc from said
jacks, each. arm being pr0v1ded with an
1butment an electric- eircuit for each 'arm,

a remprocatwe pin operated by each circuit

80
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to engage the-abutment of one of said arms
to limit its.amovement; and means for open-
ing and closing said mrcmts independently
cf each. ‘other.

11. In a lace ‘machine, the dombination
with the frame thereof, means for support-

'ing three sets of threads and moving threads
of onhe set between and around threads of |

L=

the other two sets, and thread-controlling
jacks movable independently of each other
for controlling threads of fwo of said sets
of threads with respect to threads of the
third set of threads, of arms extending from
said jacks, each arm being provided with
two abutments facing the same direction,
two electric circuits for each arm, a recipro-
cative pin operated by one circuit of one
arm to engage one of its abutments and by

the other cirenit of the arm to engage its

other abutment and limit its movement, and
means for ()pemng and closing said (:lrcults
independently of each other.

12. In a lace machine, the combm‘xtlon

with the frame thereof, means for support-

Ing two sets of threads and moving threads
of one set between and around threads of
the other set, and thread-controlling jacks
movable 1ndcpendently of each other for
controlling threads of one set with- respect
to threads of the other set, means for mov-
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ing said jacks, of arms e*(tendmcr from said -

jacks, each arm being p10v1ded with an
abutment, a reciprocative pin for each arm
movable into and out of the path of the arm
abutment, an_clectro- -magnet for operating
each pin, ‘an electric cir cuit, for each magnet,
and means for opening and closing said
circuits independently of each other.

13. In a lace machine, the combination

with the frame thereof, means for support--

ing three sets of thle'\ds and for moving
thzeads of one set between

and around.
threads of the other two sets, and thread-
controlling jacks movable independently of -
each other for controlling threads of two of

90

95

100

said sets of threads w1th respect to threads -
of the third set of threads,.of arms extend- -

ing from said jakks, each arm being pro-
v1ded vnth two abutments facing the same

-105

direction in different horizontal. planes and .

in parallel vertical planes transversely of
said arm, a two-part reciprocative pin for

each arm, one part thereof being movable

irito and out of said horizontal planes, an

electromagnet for edich part of each two

part pin, one magnet being located to oper-
ate one part of a pin and move it into one
Horizontal plane and the other magnet being
located to operate the other part of the pin
and move the first named part thereof into
the other horizontal plane, an electric cir-
cuit for ezch magnet, and means for opening

and closing said cn"cults mdependently of -

each other.

14, In a lace machine, the combination
with the frame thereof, means for support-
ing two sets.of threads and moving threads

of one set between and around thréads of:
the other set, and thread-controlling jacks"

movable 1ndependently of .each- other for

‘controlling threads of one set with respect
to threads of the other set, means for mov-'

1ng sald ]acks, of arms extendmg from said

3.
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" jacks, each arm being provided with an

abutment, a support provided with guide-
slots into which said arms extend, an electric

- circuit for each arm providéd with means

o

10

operated by the circuit for engaging the
abutment of one of said arms to limit its
niovement, and means for opening and clos-

ing said circuits independently of eachother.’

. 15. In a lace machine, the combination
with the frame thereof, means for support-
ing three sets of threads and moving threads
of one set between and around, threads of
the other two sets, and thread-controlling

- jacks movable independently of each other

" 15
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for controlling threads of two of said sets
of threads with respect to threads of the
third set of threads, of arms extending from
said jacks, each arm being provided 'with

"two abutments facing the same direction, a

support provided with guide -slots into

“which said arms extend, two electric cir-

cuits for each arm, means operated by one
circuit of one arm to engage one of its abut-
ments and by the other circuits of the arm
to engage its other abutment and limit its
movement, and means for opéning and clos-
ing said circuits independently. of each
other.

.. 16. In a lace machine, the combination
with the frame thereof, means for support-.
ing two sets of threads and moving threads.

. of one set between and -around threads of
- the other set, and devices movable inde-
pendently of each other for controlling the

- 35"
. -to threads of the other set, .of means for
-controlling said.devices independently of -

" 50
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operation of threads of one set with respect

each other including an eleétric. circuit for
each deviece, each circuit being provided
with an opening and closing device includ-
ing a ‘spring-pressed pin, a series of jac-
quard cards for operating said pins to open
and close said circuits independently of each
other, and means for moving said cards.
17. In a lace machine, the combination
with the frame thereof, means for support-

- ing three sets of threads and moving

threads of one set between and. around

- -thredds  of the other two sets, and thread-

controlling jacks movable independently of
each other for controlling threads of two.of
said sets of.threads with respect to threads
of the third set of threads, of means for con-
trolling said devices independently of each
other including two electric circuits for each

- device; one circuit controlling the device

80
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with respect to one set of threads and cne

circuit controlling the device with respect to.

another set of threads, each circuit being
provided with an opening and closing de-
vicé including a spring-pressed pin, a series
of jacquard cards for operating said pins to
open and close said circuits independently
of each other, and means for moving said

cards.
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18 In a-lace machine, the combination
with the frame therecf, means for support-
ing two sets of threads and moving threads

the other set, and thread-controlling jacks
movable independently of each -other for
controlling threads of one set with respect
to threads of the other set, of arms extend-

‘each arm, means operated by. each' circuit
the movement of its jack, each circuit being

vice including a spring-pressed pin, a series
of jacquard cards for operating said pins to
open and close said circuits independently
of each other, and means for moving said
cards. :

with the frame thereof, means for support-
ing two sets of threads and moving threads

the other set, and thread-controlling jacks
movable independently of each other for
controlling: threads of one set with respect
to threads of the other set, means for moy-
ing said jacks, of arms extending from said

. abutment, an electric circuit for each arm
provided with means operated by the cir-
cuit for engaging the abutment of one of
said arms to limit its movement, each- cir-

closing device including a spring - pressed

-said pins to open and close said circuits in-
dependently of each. other, and means for
moving said cards. .’ L
20. In a lace machine, the combination
with' the frame thereof, means for support-
.ing three sets of threads and moving threads
of one sét between and around threads of

for controlling threads of two of said sets of
threads with respect to threads of the third
set of threads, of arms extending from said
jacks, each arm being provided with two

~electric cireuits for each arm, means oper-
"ated by one circuit of one arm to engage one
of its abutments and by the other circuit of
the arm to engage its.other abutment and

vided with an opening-and closing device
_including a spring-pressed pin, a series of
jaequard cards for operating said pins to
open and close said circuits independently
" of each other, and means for moving said
‘cards. B S

21. In a lace machine, the combination
" with the frame ther¢of, means for support-

of one set between and arotind threads of

| the other two sets, and thread-controlling

pin, a series of jacquard cards for operating’

limit its movement, each circuit being pro-.

of one set between and around threads of ~

ing from said jacks, an electric circuit for |

75

+for engaging one of gaid arms and limiting °

provided with an opening and closing de-

80

19. In a lace m.a(':lhine,,the combination -

85

of one set between and around threads of -

90

jacks, each arm  being provided with ‘an.

95

cuit being provided with.an opening and

100
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the . other two sets, and thread-controlling
| jacks movable independently of:each other

110

‘abutments facing the same direction, two -

115

120

125

ing three sets of threads and moving threads

130
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jacks movable independently of edch other
for controlling threads of two of said sets
of threads with respect to threads of the
third set of threads, of means for control-

ling the movements of said jacks independ-

ently of each other including two electric

circuits for each jack, one circuit controlling.

the extent of movement of the jack with re-
spect to one set of jack-controlled threads
and -one circuit controlling the extent of
movement. of the jack with respect to the
other set of jack-'controlled threads, and

S A

means for automatically opening and clos-

ing said circuits independently of each other.

in accordance with a Erescribed design dur-
ing the operation of the loom.
In testimony whereof, I have hereunto

“affixed my signature this thirtieth day of

June A. D. 1909.
" JOSEPH H. BROMLEY, Jx.

" Witnesses:
. Raveu H. GambrE, .
A. V. Grouer.
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