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UNITED STATES PATENT OFFICE.
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7o all whom it may concern:

Be it known that I, Trao3ras THOMPSON,
a citizen of the United States, residing at
Paswtucket, in the county of Providence and
State of Rhode Island, have invented cer-
tain new and useful Improvements in Auto-
matic Stopping Devices for Lace-Looms, of
which the following is a specification.

My invention relates to improvements in
automatic stopping devices for lace looms of
the type known as “lever ” or “ go through ”
lace looms, and the purpose of my invention
ig-to provide a device which will automati-
cally stop the loom when any dislocation
of the shuttle occurs. This purpose is ac-
complished by means of the mechanism
shown in the accompanying drawings, in
which—

Figure 1 is an end view of the catch bars
of the loom together with the elbows ac-
tuating the same. Fig. 2, a detailed draw-
ing of a portion of the same. Fig. 3, a
detail of the-shuttle with a cross section of
the catch bar. TFig. 4, an end elevation of
the cam and rolls causing the alternate en-
gagement and disengagement between  the
catch bars and shuttles. Figs. 5 and 6 are de-
tails of a portion of the mechanism showing
the manner .of making and breaking the
electric connection controlling the stop mo-
tion; Fig. 7, an elevation of the tripping
device and the battery and electromagnets
operating the same; Ifig. 8, a perspective of
the hand - shipper, showing the method of
stopping themachine independentoftheauto-
matic stopping device, and also the method of
breaking and establishing electrical connec-
tion between the battery and the frame. of
the looin when the loom 1s started or stopped
by hand. Fig. 8%, a plan view of the game.
Fig. 9 is a view of the shipper as operated
by the automatic stop motion; Fig. 10, a
detail of the tripping mechanism, and Figs.
11 and 12, views of the electromagnet and
battery as applied to the tripping mecha-
nism. Figs 13, 14 and 15, are details of a
modification of my invention operating as
hereinafter deseribed to stop a motor-driven
machine by breaking the current from:the
feed station to the motor.

The same parts of the mechanism are in-
dicated by the same letters throughout the
several views.

“In Fig. 1, 1 is a cross-section of a hori-
zontal rectangular bar forming a portion
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of the frame work of the machine and act-
ing as a support to the shaft 8 on which
are movably suspended the elbows 2—2,
that oscillate alternately back and forth, as
indicated- by the dotted lines. At the ex-
tremities of the elbows 2—2’ are rods 4—35
serving to actuate the catch bars 6—7 of the
loom. As the elbows oscillate upon the
shaft 3, these rods assume the dotted line
positions indicated at 4’—5" respectively.
The catch bars 6 and 7 run the entire

- length of the machine and are operated by

the oscillating arms or elbows 2—2” and
the rods 4—b5 and these catch bars are
raised and lowered, as seen in the dotted
line positions 6’—7’. A cross-section of the
catch bar 7 is seen best in Iig. 8 and as
there shown it has upon its inner surface a
projection 97 the use of which will be here-
mafter described. 11, seen best in Tig. 3
1s an ordinary shuttle used in this type of
loom, and-consisting substantially of a thin
sheet of steel shaped as shown in Figs. 2
and 3 and having in it the depressions

- 10—10, and carrying a bobbin of yarn not

disclosed in the drawing and not perti-
nent to this application. These depressions
10—10 are made for the reception of the
projection 9” of the catch bar'7 and it is the
alternate engagement and disengagement of
the projection 9" with the shuttle 11 that
passes the. shuttle through the loom from
one side to the other in the making of the
lace 15, seen best in Fig. 4, but also shown
in dotted lines in Fig. 1, is a cam operat-
ing in connection with the rolls 15—15"
to alternately engage and disengage the
catch bars 6 and 7 from the shuttles 11 in
the operation of the machine. These rolls
are’zrota‘tably mounted on the catch bars
6—7.

If the loom operated without error or dis-
placement of any of its parts, the oscillat-
ing arms or elbows 2--2’ 1n connection with
the catch bars and shuttles would keep the
shuttles oscillating backward and forward
from- one side of the machine to the other,
and the lace pattern would continue to be
woven in accordance with the preconceived
design, until the machine was stopped hy the
operator; but in practice it occasionally
happens: that one or more shuttles become
accidentally displaced, and their displace-
ment forces up the catch bars 6—7 until one
or both of said bars comes entirely out of
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engagement with the entire line of shuttles,
of which there may be as many as 3,000. or

4,000 in a medium sized lace machine, thus

causing far reaching damage or partial de-

5 struction of the machine. It has therefore
been my purpose to provide a device by
means of which the slightest dislocation or
displacement of the catch bars 6—7 caused
by any displacement or deformity or dislo-
10 cation of the shuttles 11 will, operating
through a suitable electromagnet and trip-
ping device, instantly stop the entire loom.

In brief, my improvement consists in mak-
ing the metallic body of the machine itself a

15 portion of an open electric circuit, and by
means of the oscillating arms or elbows
92—y’ and springs 16 and 17 completing
or closing the electric circuit when either
of said catch bars are forced out of engage-

20 ment with any of the shuttles, thus through
the agency of an electromagnet calling into
operation a tripping mechanism which
shifts the belt in a belt driven machine, or
breaks the feed current in a motor-driven

25 machine.

The springs 16 and 17 are fastened by
serews or in some other suitable manner to
the extremity of the elbows 2—2”; and pass
close to the inner surface of the latter, and
underneath the catch bars 6-—7, and thence
upward in close proximity to members
19—12" which are fastened to the column
1 of the machine, but not in electrical con-
nection therewith.  When the catch bars
35 6—7 are in proper engagement with the
shuttles they keep the springs 16—17 pressed
downwardly so that as the arms or elbows
2—9’ oscillate back and forth, the springs
16 and 17 swing free and clear from the
members 12-——12" and go up into the recesses
shown in Fig. 1 between the column 1 and
the lower portions of the members 12—127,
and so long as the catch bars are not thrown
out of engagement no electrical connection
45 will be made between the loom itself and the

members 12—12; but the instant that the
catch bars are thrown cut of engagement by
any displacement of the shuttle 11, then the
springs 16 and 17 are released by the lifting

50 of the catch bars and the upper extremity of
spring 16 or 17 is immediately thrown into
electrical contact with the member 12 or 127,
according to the side upen which the dis-
placement occurs, thus closing the circuit

55 and operating the tripping mechanism as
hereinafter described. Adjusting members
18 and 187 are attached to the elbows 2—27
by screws 14—14" and serve to adjust the
degree of engagement between the catch

60 bars 6—7 and the shuttles 11.

18 and 18’ are fixed portions of the loom
serving as rests or supports on which the
shuttles 11 slide in their oscillations.

Figs. 5 and 6 show respectively a horizon-

55 tal and vertical section of the column I,
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hereinbefore described, and the members
12—12 with the method of attaching the
same to the column 1. The members 12—12’
are in the nature of metallic plates ad-
justably mounted upen the angular metal .4
support 20—20" by means of the adjusting
screws 21—21’, while ‘the angular metal
plates 20—20" are themselves attached to
the column 1 by the bolts 22—22’. The
plates 20—20" and the bolts 22—9227, are in- .,
sulated by suitable insulating material
23—28" from the body of the loom. Spring
retainers 19—197 at the lower portion of
the plates 12—127 and thereto attached are
also insulated from 12—12” by plates of in- gg
sulated material 19"/—19"" and serve to re-
tain the springs 16, 17 in position, prevent-
ing the springs from swinging outside the
members 12—12” when the catch bars are at
their lowest position. At the right of Fig. gy
6 in dotted line position designated 16", is
seen the upper portion of the spring 16
which position it occupies when the parts of
the machine are in normal condition, while
full line position designated 17 on the left gg
hand side of Fig. 6 shows the spring mak-
ing an electrical connection with the mem-
ber 127, thus operating to stop the machine,

as hereinafter shown.

Figs. 10 and 11 show the tripping device g5
operating the shipping lever. Ifig. 11 is a
vertical view of the tripping mechanism, and
Fig. 10 a front elevation of the same; while
Trig. 9 shows the shipper and the spring ac-
tuating the same. In Fig. 11, at 55’, the
shipper bar is shown in cross-section, which
bar carries the shipper fork 53, while 51 and
52 indicate the tight and loose pulleys, re-
spectively. As shown in Fig. 9, the shipper
bar 35—55" is slidably mounted in a portion 105
of the frame of the loom, and attached to the
shipper fork 53 is a projecting arm 57 adapt-
ed to be actuated by a collar 58 adjustably
fixed upon the sliding bar 56, which bar is,
when the machine is stopped by my inven- 110
tion, drawn into the position shown by the
dotted lines 56" by means of the spring 59.
56”" is a head upon the bar 56 limiting the
moticn thereof toward the right, (while 54
is the terminus of the shipper bar 55—55"). 115
The shipper bar 55—55" of Fig. 9 shown
broken away, runs the entire length of the
loom, so that it may be cperated by hand at
the will of the operator when not automati-
cally operated. Attached to the frame 60 of 120
the loom is a metallic frame work 58’ hav-
ing prolecting downwardly therefrom the
apron 58" and upon the back of zaid apron
58’ as shown in Figs. 11 and 10 and attached
thereto by the stud 63 is the vertical rod 61 125
terminating at its lower end in a flat plate 64.
This rod 61 is free to oscillate on the stud 63.
The upper portion of the rod 61 is beveled,

1090

.as shown at 62, making an angle of approxi-
‘mately 45° with a horizontal plane. At- 130
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tached to the frame of the machine by =
stud 65, seen best in Fig. 10, is the bell crank
lever 66—67 and the right hand extremity of
the limb 67 is beveled so-as to engage by con-
tact with the beveled upper end of the rod 61.

86 in Figs. 10, 11 and 12, is a suitable box
containing. an electromagnet 39, having a

- hinged armature 40’ connected with the shid-

10

ing bar 40. - This-bar terminates at.itsupper
end outside the box in the angular extremity
40" which ‘is adapted to engage with the
metallic plate 64 forming the lower end of
the rod 61.. The armature 40" is hinged on
the back by the pin 40* and lever 40 is held
in"engagement with the plate 64, when a
current 1s not passing, by the spring 42.
24’ represents a battery, one pole connecting
with the wire 24" and the other with-the
wire 24. The wire 24 connects through mag-
nets 89 with the members 12--12” best seen In
TFigs. 5 and 6, while the wire 24’/ from the
other pole of the battery. terminates in the

binding screw 25, as shown in Fig. 8, and

thence with the member 30, it being; how-
ever, insulated from the body of the machine
itself by the insulating plate 26.

It should be noted that in the plan:view,

- Tig. 9, the lower part of the drawing shows
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the back of the loom, while in Fig. 8,a per-
spective view, the front of the leom is near-
est the spectator, 51 and 52 being the loose
and tight pulleys, respectively.

In Figs. 8 and 8} the belt 33 is represented
as being on the loose pulley 52, 55 being the
shipper rod used by the operator to start the
machine. This shipper rod carries a ship-
per 53 as shown in said figure. It will be
seen by reference to Figs. 8 and 8% that while
the belt is on the loose pulley, the machine
being then stopped, there is no electrical con-
nection with the frame, even though- the
springs 16 aid 17 should be in contact with

- the members 1212, but when the machine

45

is ready-to start and the catch bar is in its
proper place, the springs 16—17 will then be
out of connection with the members 12—12°
and the operator by shifting the hand- ship-

" per bar 55 to the right immediately estab-
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lishes connection through the spring mem-
ber 30 with the frame 81" of the machine.
As soon as this is done, one pole of the bat-
tery is then in electrical connection with the
frame of the machine through the medium
of the spring member 30, but complete con-
nection is not made so long as the catch bars
remain in their normal condition because the
springs 16—17, Fig. 6, will not make contact
with the members 12—12’. :

It is-to be understood that all parts of the
frame when the machine is in operation are
in electrical communication with one: pole
or the other of the battery, except where 1t 1s
herein specified as being insulated from the
frame, but, as just stated, when the machine
is- stopped by the operator, there are two

a8

breaks in the circuit, one by the separation
of the spring 80 from the frame 81, as seen
in Figs. 8 and 8% and the other caused by
the separation of the springs 16 and 17 from
the members 12 and 127 in Fig. 6, and thus
the springs 16 and 17 become inoperative ex-
cept when communication is made between
30 and 31, Figs. 8 and 8% that is, except when
the machine is in actual operation.
Assuming the machine to be in operation
and the shipping and tripping devices being
as shown in Figs. 10 and 11, any displace-
ment of a shuttle sufficient to tend to disen-
gage the catch bar will cause immediate con-
tact to be made between the spring 16 or 17
with-its adjacent member 12 or 127, thereby
closing the circuit. The current at once
through the magnet 88 and 39 pulls down
the armature 407, thus releasing the catch 64
and the spring 59~ operating through--the
head " 56"",_the bell crank lever 66—67 and
the vertical swinging bar 61, causes immedi-
ate disengagement between 61 and the arm 67
of the bell crank lever, this latter taking the
position shown in the- dotted lines 66"—67"
Irig. 10.. The bar 56 thus being released
shifts the shipper fork 53 from the tight pul-
ley to the loose pulley through the operation
of the spring 59 and the collar 58, as shown
in Fig. 9, thus instantly stopping the loom.
My device is equally applicabie to the case
of a loom driven by a motor, the electro-
magnet operating to throw out the fuses in
the main line between' the electrical supply
and the motor. The mechanism by which
this is accomplished is shown in Figs. 15,
14 and 15 in which 47 is an upright rod sur-
mounted by the weight 49; 48—48 are sup-
ports attached to the body of the machine
i which the rod 47 slides. Fixed to the rod
47 is a collar 47", 43—45 is a bell crank
lever pivoted upon a pin 44 which is fixed
to a suitable part of the machine. The bot-
tom of the arm 43 engages with a plate pro-
jecting from the armature of an ele¢iro-
magnet in the same manner as described
in the mechanism above specified, and the
arm 45 of this lever sustains the weight 49
with the connected rod 47, while the machine
is"in operation. 72 are fuses in the main
current supplying the motor, while 737, seen
best in Fig. 14, are the wires leading to the
motor from the fuses. These fuses are all
mounted or affixed to a-beard or plate 71
g0 that they may be all thrown out of con-
nection at the same time. - As seen in Fig.
14, this board or plate projects from the
fuses in such a manner that a sharp blow
upon-the front edge of the board will im-
mediately disengage the fuses from their
spring connection, thus breaking the current.
The rod 47 is mounted immediately above
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the outer edge of the board 71 and when -

this rod is released by the closing of the cir-
cuit due to a displacement of the catch bars
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the dropping of the rod will disengage the
fuses, their position after disengagement
being shown in the dotted lines in Fig. 14,
thus instantly stopping the motor and loom.

Another object of great importance is ac-
eomplished by my invention: It occasion-
ally happens that an operator starts the
loom inadvertently or carelessly before the
catch bars have been placed in proper en-
gagement with the shuttles. Such an opera-
tion invariably does very great damage not
only in breaking the thousands of threads
forming the lace pattern but in frequently
destroying important members of the loom
itself. By my device, such a mishap is
wholly prevented. Assuming the catch bar
has not been put in its preper place and
that the operator attempts to start the locm
by means of the hand shipper bar 55 of
Fig. 8, which is the sole method of starting
it. Under the assumed conditions, one or
both: of the members 16—17 will be in con-
tact with the plates 12-—12" and the instant
the hand shipper bar 55 moves the belt even
a short distance toward the tight pulley 52,
the electric cirenit is completed through the
member 30 and the frame 31, thus instantly
making it impossible to push the hand ship-
per farther, on account of the resistance of
the released spring 59 of Fig. 10; and in
the case of a motor-driven leom, the instant
parts 30 and 31 come in contact, the fuses
are immediately knocked out of circuit, thus
preventing the starting of the motor.

Having now deseribed my invention what
I claim and desire to secure by Letters Pat-
ent is—

1. An automatic stopping device for lace
looms consisting of a galvanic battery or
other source of electricity; a spring member
comprising one pole of said battery and a
metallic plate comprising the other pole,
said spring member being depressed by the
catch bar when the latter is in proper posi-
tion; and thus kept out of contact with said
other pole, but adapted to touch the same
and thus close the circuit when said catch
bar is displaced; an electromagnet in said
circuit; a tripping device which is released
by said magnet when the circuit is closed
and a shipper operated by said tripping de-
vice, substantially as set forth.

2. In an automatiec stopping device for
lace looms, a galvanic battery or other source
of electricity having as one of its poles a
spring and as the other a metallic plate or
similar conductor, said spring being so con-

1,076,798

"nected with the eatch bar of the loom when

said catch bar is in proper position as to be
out of cireuit with said battery, and being
so adjusted with relation to said catch bar
and metallic plate as to come into electric
contact with the latter and close the circuit
by the displacement of the catch bar; an
electromagnet in the circuit of said battery;
a shipper and actuating means therefor and
a tripping device actuated by said electro-
magnet and operating to release said ship-
per actudting means and shift the belt, thus
stopping the loom, substantially as. de-
seribed.

8. In an automatic stopping device for

60
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70

lace looms, a galvanic battery or other source -

of electricity having one pole consisting of
a spring and the other of a metallic plate
in close proximity thereto, said spring nor-
mally being depressed and kept out of coun-
tact with said plate by the catch bar when
the latter is'in its proper position, but adapt-
ed to close said circuilt when released: by the
displacement of sald catch -bar; a hand
shipping rod forming part of said circuit
between one of said poles and the battery
and adapted to break the connéction between
such pole and the battery when said ship-
ping rod shifts the belt from the tight to
the loose pulley; an electromagnet in said
cireunity a tripping device adapted to be re-
leased by said magnet when the circuit is
closed and a shipper operated by said trip-
ping device and acting to stop the loom, sub-
stantially as specified.

4. In an automatic stopping device for
lace looms, a battery or other source of elec-
tricity having one pole consisting of a me-
tallic plate and the other of a spring so
depressed by the catch bar when the latter
is 1n its proper position as to-be kept out of
contact with said- metallic plate and adapt-
ed to come into contact with said plate and
thus close the circuit when said catch bar
is displaced; an electremagnet in said cir-
cuit, and a tripping device embodying a
lateh capable of being released by the opera-
tion of said magnet when the cirewmit is

“closed to stop the loom, substantially as set

forth.
In testimony whereof I affix my signature
in presence of two witnesses.

THOMAS THOMPSON.

‘Witnesses:
Roscoe M. DEXTER,
Epmra M. BroMmrey,

Copies of this patent may be obtained for five cents each, by addressing the * Commissioner of Patents,
‘Washington, D. C.”
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