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" To all whom it may concern:

Be it known that we, FREDERIC E. Kip, a

resident of Montelair, county of Essex, State |
of New Jersey and Epwin C. SMITH, a resi-

s dent of Central Falls, State of Rhode Island,
citizens of the United States, have invent-
ed certain new and useful Improvements in
Warp Stop-Motions for Looms, of which the
following 1s a specification. | '

IO
stop-motion for looms of the type described
in the application for Letters Patent of Fred-
eric B. Kip and Frederick M. Armstrong,
Serial No. 248,251, filed March 3, 1905, 1n

t5s which the heddles perform their usual func-
tions in the formation of the shed and addi-
tionally serve as gravity-drop devices to
close a controlling-circuit to set in operation

- the stopping mechanism. The invention

20 illustrated in that application comprises an
~ electric circuit which is alternately opened
and closed at two points during the normal
running of the loom, one of said points being
within the harness-frame and controlled by

25 the tension of the warp-threads, and the other

a switch outside the harness-frame and actu-
ated in synchronism with said frame, the
parts being so related that when the circuit 1s
closed within the frame it will be opened at
0 the point outside thereof, and vice versa, the
circuit being closed at both points when a

warp-thread breaks or becomesunduly slack,

to thereby set in operation the stopping
mechanism.
35 the invention the switch-levers were shown
as mechanically connected to the harness-
frames in such manner as to derive their
movements from said frames. In the em-
bodiment of the present invention the switch
10 is not so connected, but is actuated directly
by the pattern-forming mechanism. -For the
purpose of illustration and as a preferred use
of the invention we have illustrated the
same in connection with a dobby or head-
45 motion loom. -In the application of our in-
vention to this type of loom the switch 15 so
placed as to be directly under the control of
the jacks or some other element of the har-
ness-actuating mechanism. | :
so  The invention will be understood by ref-
..erﬁlp(if“to the accompanying drawings, In
which— - -

The present invention relates to a warp

In the specific embodiment of

mi=h

‘relation of the switch thereto,

“the beat up of the lay it wi

~upon by the face of said

ing the .applic-ation of the invention thereto,

the loom-frame being broken away at parts..

Fig. 2 is a detail view showing one of the
jacks with its actuating mechanism and the
the eircuit be-

ARMSTRONG

55

ing shown diagrammatically. Fig. 31s aface |

a vertical section on the plane of the hine 4 4
of Fig. 3. Figs. 5,6, ana 7 are detail views
showing a part of the pattern-forming mech-
anism, illustrating various modifications 1in
the manner of applying the invention; and
Fig. 8 is a vertical sectional view of the har-
ness-irame. I -
Similar reference-numerals indicate similar
parts in the several views. *
Referring to the drawings,
designates the frame of the loom;
3, the breast-beam; 4, the shipper-lever; 3,

the warps; 6, the warp-beam; 7, the reed, and

These parts are of the
inlooms. 75

occupies a slot” -

8 the harness-frame. -
usual construction and arrangement inlooms.
The shipper-lever 4, as usual,
in a bracket forming an extension of the
breast-beam and engages a shoulder when
the loom is running.
shoulder, a spring shifts said lever to stop the
loom, allas will be readily understood. ,

Tn order to set the shipper-lever iree, an

view of the multiple-contact switch. Fig.41s

the numeral 1
2, the lay;

to

hen freed from this =

30

electromagnet 9 is mounted below the breast-

‘beam,on a bracket secured by suitable means
‘to the loom-frame, and its armature-lever 10,
| which is fulerumed on said bracket, 1s con-

nected by a link or wire rod 11 tooneend of a

dag(%er 12. - Pivotally supported by pins or
studs in a bracket secured to t: m
is a knock-off lever 13, attached at its lower

to the loom-frame

Qo

end to the dagger 12 and its upper end adapt-
ed to engage the shipper-lever 4. The dag-

ger 12 is normally in such

in a bunter 14, mounted on the lay or some

yosition that upon
]l enter an'opening
95

other vibrating or moving part of the loom:*

When the magnet 9 is energized, the dagger
is moved into such position as to be impinged
bunter, thereby mov-
ing the knock-off lever to effect the release of
the shipper-lever. In the drawings we have

‘shown & form of bunter described in the pat-

‘ent of Allan A. Johnson,

December 20, 1904, as such bunter prevents

; .. o | the operative from interfering with the eflect-
Figure 1is a side elevation of a lJoom, show- | 1veness of the knock-

I00

No. 778,132, dated

105

off mechanism. Any
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other suitable form of bunter, however, may | movement of the cross-bar within said slot tc

be used. | |

In order to energize the magnet 9 when a
warp-thread breaks or becomes unduly slack,
a controlling-circuit 15 is employed, said cir-
cutt including the main loom-switch 16, a cut-
out switch 17, the coils of magnet 9, a switch
18, the latter outside of the harness-frames
and controlled directly by the harness-actu-
ating mechanism, and compound terminals
19 within the harness-frames. The circuit

- when the loom 1s running is closed through

'15

20

the switches 16 and 17 and normally opened

and closed alternately through the switch 18 |
During the

and compound terminals 19.
normal operation of the loom when the cir-
cult 18 -closed through a given compound ter-
minal—that is, when the frame is at or near
1ts uppermost position—the circuit will be
broken at the switch 18 for that particular
frame, and, vice versa, when closed at the

switch 18 the circuit will be opened at the

corresponding compound terminal 19—that

18, when a frame is at or near its lowermost

30

35

-40

figures but a sing

position. ,, |

The harness-frames, of which there may
be any desired number, may be of the usual
construction . and supported in any well-
known and usual manner. In Fig. 1 five
frames are shown; but for convenience of
illustration we have shown in the remaining
le frame, it being under-
stood that the frames are similar in construc-
tions in all respects. As shown in the draw-
ings, they are connected by straps 20 to jacks

21 of the pattern-forming mechanism. Rig- |

idly secured to the side bars of each frame is a

cross-bar 22, and above said bar, near the up-

per part of the frame, is a compound terminal
19, also rigidly secured to the side bars. Said
compound terminal is of well-known con-
struction and comprises an electrically-con-

ductive body member 23, into the upper edge

of which is set a blade 24, also of conductive
material. properly insulated from the body
member. The heddles may be of any form
adapting them to ‘the desired purpose. "As
shown in Fig. 8 they are made of thin metal-

- lic strips having a thread-aperture 24’ and

slots 25 and. 26, through which slots the bar

- 22.and compound terminal 19, respectively,

85

60

6

are passed. The thickness of the body mem-
bers 23 of the compound. terminals and the
bars 22 are substantially equal to the width
of the slots 25 and 26, so as to sustain the

heddles in proper vertical position and in side’

contact with said members and bars, and
the length of said slots is such as to permit of

‘a slight vertical movement of the heddles in-

dependently of the movement of the frames.
The upper wall of slot 26 is preferably in-
clined to insure good electrica,}i) engagement
with the blade 24 of the compound terminal.
The lawer slot 25 should be of such length and

so disposed that there is greater possibility of

| ment with the compound terminal.

| Insure the contact of the compound-terminal

blade 24 with the heddle.

'~ When the ldom is running normally, the

heddles will act as usual for the formation of
the shed.” When a harness-frame rises, the

 tension of the warp-threads draws the hed-

dles downward and into electrical engage-
When
the harness-frames are lowered so far as to
depress the threads which each controls be-
low their normal level, then the threads which
are intact or unbroken raise their heddles
and support them out of electrical engage-
ment with the compound terminal. If, how-
ever, one of the warp-threads is broken, then
its heddles will fali into electrical engage-
ment with the compound terminal, and when
the frame containing the broken thread is at
or near 1ts lowermost position the circuit will
be closed not only t%mugh the compound
terminal of that frame, but also through the
switch 18—that is, during the normal run-

| ning of the loom when the circuit is closed
| through the compound terminal of a given

frame by the uﬁwardhmoyement of the frame
1t must be bro
at the switch 18, and, conversely, when broken

through the compound. terminal the circuit

must be closed at
the switch 18. =~ o

‘For the purpose of actuating the switch
18 we have shown it so disposed as t0 be con-
trolled by the pattern-forming or harness-ac-
tuating mechanism of a *dobbfy-loom, and as
this type 1s well known a briet description, of
the parts essential to the carrying ont of our

the corresponding point; in

invention will be sufficient.

Referring more particularly to Fig. 2, we
have shown one adaptation of the invention

in which the switch is actuated directly by

the movement of the jacks. In this figure
we have shown one of-tile jacks 21 in connec-
tion with its harness-frame, all of the jacks
being so mounted as to rock on the rad: 21’
The mechanism for effecting the movements
of the jacks, and consequently the. corre-

LY

‘sponding frames, comprises two.oppositely-
‘rotating toothed rolls 27 and 28, (or “cylin-
 ders,” as they are generally termed,) adapted

at the proper time to impart a half-rotation to
8 gear 29, there being one such gear for each
jack 21, and the toothed rolls. 27 and 28 be-
ing of such length as to serve for all the gears
29. 'The toot%ed rolls 27 and 28 are con-
necteq by a train of gears to the main driv-
ing-shaft of the loom, the train being so pro-
portioned as to properly time said rolls. The

70

75

30

90

en at its corresponding point

935

100

105

110

115

120

teetlf on the rolls 27 and 28 do not extend

continuously about the peripheries thereof,
there being gaps or mutilated portions 30

and 31, respectively, as indicated in Fig. 2.

These mutilated portions of the rolls are so
related that both are inward toward the gear

(2§

| 29 or outward away from it af the same time. 130



10

20

20

35

40

45

50

813,309

Gear 29 is mounted on one end of a lever |

32, the outer end of said lever being sup-
ported on a bar 33 in such manner as to per-
mit said lever to swing upwardly or down-
wardly for the purpose of bringing the gear
29 into engagement either with the roll 27 or
the roll 28. ~ The desired shifting of the lever
39 is effected by the chain of rolls 34, which
are driven preferably by intermittent gear-
ing of the well-known *‘Geneva stop’’ type.
As will be understood, there is not an indi-
vidual chain for each harness-frame or for
each jack, but one chain for all, the roll-spin-

dles being of such length as to recelve a num-
ber of rolls. The rolls 34 are disposed ac-

cording to the desired shed formation, spac-.
ing-sleeves being inserted on the spindles

where rolls are omitted—as, for instance, at
35. Fig. 2 shows twelve spindles on the
chain, eight with rolls thereon and four with-
out rolls, adapted to actuate one of the jacks
91. The chain is so moved that when the
mutilated portion of either roll 27 or 23 1s to-
ward the gear 29 then there 1s beneath the
bearing 36 on the lever 32 either & roil 34 or
an empty spindle. . When the former occurs,
the lever 32 will be raised, so as to move
gear 29 into engagement with roll 27, which
is continuously rotated in the direction of the
arrow @¢. Should there be no roll, as at 39,
then as soon as its empty spindle comes un-
der the bearing 36 the lever 32 will drop, if 1t
has been raised by a roll next preceding, or
will not be raised, but permitted to remain
down, thus causing the gear 29 to engage the
toothed roll 28, which is continuously rotated
in the direction of the arrow b or opposi

the direction of rotation of the roll 27. These
rotary movements of the gear 29 are coim-

‘municated to the corresponding jack 21

through a link 37, connected at one end to
said jack and at the other to a crank-pin 38
on the gear 29. '

The gear 29 is mutilated at 39, and a tooth
< also omitted at the point 40. The ratio of
‘he number of teeth in the rolls 27 and 28 and
in the gear 30 and the relation of the teeth to

"the mutilated portions of their peripheries are

such that engagement of the gear 29 with
either the roll 27 or 28 causes only a half-ro-

tation of the gear 29. In the position shown

60

‘be thrown through one

65

in Fig. 2 the gear 29 has just been raised 1nto
position to mesh with the roll 27, the corre-

sponding harness-irame 8, connected to the

jack 21, being at itsuppermost nosition. The
gear 29 will then be rotated 1n & right-hand-
ed direction through substantially one hun-

dred and eighty degrees or until the muti-

lated portion 39 thereof 1s brought diadnet-
rically opposite to the position indicated 1n
said figure. The crank-pin 38 will therefore
undred and eighty
degrees, shifting the hink 37 and the jack 21
in the direction of the arrow ¢ to the positions
indicated in dotted lines, thus )

osite to.

lowering the |

3

corresponding harness-frame 3. When the
cear 29 is in mesh with the roll 28, then the
latter will be rotated through substantially
one hundred and eighty degrees in a left-
handed direction, so as to shift the link 37
and its connected jack 21 to the position
shown in full lines, thus raising the corre-
sponding harness-frame to its uppermost po-
sition. Should there be successive rolls 34
on the pattern-chain, then the frame will be
held in the position to which it was moved by
the first one of the rolls 34—that is,1ts upper-
most position. Similarly, should there be
successive vacant spaces on the chain the
frame will be held in its lowermost position.
When a roll alternates with a vacant space,
then the gear 29 will be alternately moved
‘nto mesh with the rolls 27 and 28, or,1n other
words, alternately lowered and raised.

In order that tﬁe switch 18 may act in syn-

chronism with the movements of the frames,

10

75

80

we have illustrated several simple, effect-

ive, and preferred arrangements whereby we
utilize the movements of partsof the harness-
actuating mechanism for directly actuating
or controlling said switch. Thus 1n Fig. 2
the switch 18 is so disposed as to lie in the
path of the jacks 21, so as to close the circuit
ot said switch when the corresponding har-
hess-frame is lowered, it being remembered
that at that time during the normal running
of the loom the circuit is broken at the com-
pound terminal 19 by reason of the tension
of the warp-threads raising the heddles out
of contact with the blade 24 of said terminal.
A convenient form of switch that may be
used in this connection is shown in detall In
Figs. 3 and 4. It comprises a suitable cas-
ing 41, to which is secured two blocks 42 and
43 of insulating material. To the block 42
are secured spring contact-arms 44, one for
each of the jacks 21, and to the block 43 1S
secured a contact -strip 45. The block 43
may be one piece extending from one end
to the other of the casing, but cut away at
the top to provide a clearance for the spring-
contacts 44, or ]
supports, one at each end of the casing, be-
tween which the strip 45 extends. The
strip 45 is shown flanged or angular for stifi-
ness, as it is quite long 1n some cases. The
main circuit-wire enters the casing through
an insulated bushing and is connected to the
strip 45 by means of a bindingypost, and the
separate harness circuit-wires 15" are con-
nected by individual
respective spring contact-arms 44, the cir-
cuit being grounded in the loom - frame at
any convenient point. Slidably mounted 1n.
bearings in the casing 41 are pins 46, prefer-
ably of non-conductive material, sald pins at
their inner ends bearing against the spring-
contacts 44 and their outer ends projecting

outside of the casing in position to be acted

upon when the jacks 21 are moved to lower
. -

binding-posts to their

90

95

100

105

110

there may be two individual

115

1223

125

130
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the harness-frames, as indicated in Fig. 2. ]
“As the jacks

on a dobby are from three-
elghthstoone-half inchapart, a multiple plun-
ger-switch of the character described 1s effi-
cient for the purpose, not liable to derange-

- ment, and, moreover, is extremely simple and

IO

Inexpensive to manufacture. _
The operation of the mechanism above de-

scribed and the relation of the switch 18 to
the movements of the harness-frames will be
readily understocd. As a given harness-

~ frame 8 is lowered to move the war ~-threads

15

20

25

30

- 35

40

45

55
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to form the lower plane of the shed the ten-
sion of sald warp-threads if unbroken will
hold the heddles through which they pass
out of contact with the blade 24 of the com-
pound terminal, thus opening or breaking
the circuit at that point.” At the same time,
however, the corresponding jack 21 will con-
tact with the projecting end of a pin 46 , SO a8

‘to force its spring-contact arm 44 against the

strip 45, thus closing the circuit for that par-
ticular frame at the switch 18. - The reverse
condition obtains when the harness-frame is
at or mear its uppermost position. At that
time the tension of the warp-threads will
hold the heddles in contact with the blade 24
of the compound terminal, thus closing the
circult at that point, the circuit being broken

through the corresponding spring-contact 44

as soon as the pressure of 1ts jack 21 releases
the pin 46, sai(f pin being then projected out-
Wa‘,rgly, as indicated in Fig. 4, gy the spring-
arm 44. These operations occur during the
normal running o? the loom for each of the
harness-frames, and,-as will be readily un-
derstood, all frames which are at or near
their lowermost positions having the circuit
closed at the switch 18 and open at the com-
pound terminal and all frames which are at
or near their uppermost positions having the

circuit broken at the switch 18 and closed at

the compound terminal. The parts described
are so constructed and timed for the normal
operation of the loom that a given jack 21
does not contact with the correspon Ing pin
46 to close the circuit for that frame at the
switch 18 until after the heddles of the har-
ness-frame to which that jack is connected
have been raised by the tension of the warp-
threads out of contact with the blade 24 of
the compound terminal. 1ln other words,
when the loom is running normally the cir-
cult for a given frame should never be closed
at the same time through the switch 18 and
the compound terminal. As the frame be-
gins to rise no movement will be imparted to
the heddles owing to the slight vertical play
allowed ; but as the upward movement of the
frame continues the compound terminal 19
will engage the upper walls of slots 26 in the

- heddles and the latter will be raised with the

05

frame to the limit of its upward movement,

the tension of the threads acting to hold the.

heddles in electrical engagement with the

813,309

compound terminal, as above described.
When the frames begin to descend, such ten-
sion of the warp-threads will be maintained
until at or about the time they reach their
normal level, from which point to the lower-
most position of the frame the tension of the
threads will tend to raise the heddles, so as to
break the electrical contact at the compound
terminal. '

Should a warp-thread break when a given
frame 8 is at its lowermost position, then its
heddle will fall and will contact with the
blade 24 of the compound terminal. The

~circuit when the frame containing the broken

thread is at that position is then closed both
through the compound terminal and its cor-
responding spring-contact arm 44 and may
be readily traced from battery through coils
of electromagnet 9, strip .45, spring-contact

44, blade 24, through the heddle to the body

member 23 of the compound terminal to
ground. When the electromagnet 9 is thus

75

30

energized, the dagger 12 will be moved into

position to be impinged upon by. the bunter
14 to effect the stoppage of the loom, as al-
ready described. o

Should a thread break when a given frame

is at or near its uppermost position, its hed-
dle being already in contact with blade 24, s0
as to close the circuit at the compound termi-
nal, will remain in that position during the
downward movement of the frame; but the

go

95

stopping mechanism will not be thrown in

operation until the corresponding jack21 is
moved mto such position as to impinge
against the pin 46 to force the spring-arm 44
Into contact with the strip 45, when the cir-
cuit will be closed at both points. Similarly,
if a thread
an intermediate
immediately closed at the compound termi-

nal and the loom will be knocked off when

| the frame is at or near its lowermost position.

Althoughwe haveshownin Fig. 2 a construc-
tion in which the pins 46 are impinged upon
by the jacks, we do not desire to be hmited
to that precise detail of construction, as it is

100

should break when a frame is at
position the circuit will be

105

I10

Eerfectly obvious that a form of switch may -

e employed in which the switch-levers may

be connected directly to the jacks, so as to be

positively moved in both directions—as, for.

example, a type of switch shown in the said
application of Kip and Armstrong, referred
to at the beginning of this specification.
To lock the lever 32 in its up or down posi-
tion, there is provided what is termed a  vi-
brator’” 47, at the upper end of which is a
lock-plate 48. Connected with the vibrator
Is an arm 49, the toe of which bears on the
hub 50 of the shaft of the roll 28. On this
hub is a cam projection 51, which is circum-
ferentially in line with the mutilated portion

of the roll 28. When, therefore, the rolls 27

and 28 are in position to be engaged by the

| gear 29, the cam projection 51 has raised the

115

120

125

130
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toe of arm 49 and withdrawn the lock-plate 48 |
- from the extremity

39/ of lever 32. As soon
as the proper meshing of the gear 29 with the
roll 27 or 28 is secured then the cam projec-

-

tion 51 has wiped from under the toe of arm

49, thus permitting the lock-plate 48 to pass
32" of |

either above or below the extremity
lever 32, as, the case may be, to hold said le-
ver in position. The vibrator 47 is actuated

by a spring (not shown) to hold it 1n engage-

ment with lever 32.

In the preceding description the switch 18
:s under the control of the jacks. It is, how-
ever, within our invention to place said
switch under the immediate control of any
other part of the pattern-forming mechan-
ism. Thus in Fig. 5 is shown an adaptation
of the invention which comprises a gear 52,
carrying a projection 53 of non-conductive

sponding pin 46 of the switch 18 and to force

said pin against its spring-contact arm 44 to

said switch for a given
In order to ro-
tate the gear 52, an idler-gear 54 is mounted
between the former and gear 29, these gears
being so proportioned that as gear 29 makes
its half-Totation, as before described, the
gear 52 will make less than a complete rota-
fion. As shown in Fig. 5, the projection 53

olaced that it requires a Totation
through two hundred an

close the circuit at

pin 46.

sponding _ -
Nustrates a somewhat similar ar-

Kig. 6

rangement, except that the gear 52 is Te-

40

45

50

~ shaft 61, upon which 1s

55 .
arm 64, supported in an insulated
gaid arm extending over the gear 62,

Ho

through the intermediate idler 54.

placed by a Geneva stop-motion, & species of
intermittent gearing. 'This comprises & SIn-
gle-toothed wheel 55, fixed to the idler-gear

54, the tooth 56 being adapted to engage &

recess 57 in a sector 58, rotatably mounted
on o shaft 59. The sector 58 is provided
with a nose 60, which engages a pin 46 of the
switch 18 to close the circuit, the parts being
so timed that the idler-gear 54 wiﬁmakea -
proximately one-half rotation to each half-
rotation of the gear 29 to efiect the desired
contact between the nose 60 and the pin 46.
- Fig. 7 illustrates still another arrangement
that may be employed in which the main cir-
cuit - wire 15 is connected to a stationary
mounted & gear 62,
said gear having a projection 63 of conduct-
ive material. 'The harness

bearing,
so that
the projection 63 will contact therewith
when said gear is rotated by the gear 29
The
must be of

idler-gear 54 in this arrangement

non-conductive material, preferably fiber,

and the shaft 61 will require insulation.

| In the adaptation of the invention illus- |
65 trated in Fig. 5 it is to be understood that |

material which is adapted to engage a corre- |

circuit-wire 15"
:n this instance is connected directly to an

_ seventy degrees |
substantially in order to actuate its corre-.

is moved, so as to

in motion, the break in the

B

each gear 29 will have a corresponding gear
52 with an intermediate idler 54, in Fig. 6 a
corresponding Geneva stop, and i Fig. 7 a

corresponding gear 62, and that in all of these

forms the parts are so timed as to break the
circuit at the switch when it is closed at the
harness-frame—that is, when the correspond-

ing frameisat ornearitsuppermost position—

and to close the circuit at the switch when 1t
is broken at the harness -frame—that 1s,
when the corresponding frame is at or near
its lowermost position.
which the stopping mechanism 1s set In oper-
ation is therefore precisely the same as be-
fore described -in connection with the ar-
rangement illustrated in kFig. 2.
trolling-circuit also includes a cut-out switch
17, the circuit being closed through this
switech during the normal running of the
loom.  When the circuit is closed to set in
operation the stopping mechanism, as belfore
described, the shipper-lever 1s released, and
as such lever is shifted the switch-lever 17
break the circuit through
the switch 17 immediately after the loom has
been stopped. When the loom 1s again set
circuit at the
switch 17 will be closed.
By the term ‘‘dobby” or
loom we mean any
wherein the heddle-frames are operated by a
pattern-forming mechanism, such mechan-

“‘head-motion”

1sm being known by various names, such as
““dobbies,” ‘‘head-motions,”" ' ocem-heads,”

| “‘engines,”’ &c.

Being the first,
electrical warp-stop having a switch which is

The manner in .

The con-

style or type of loom

as we believe, to prqvide an’

J‘]O

75

30

QO

95
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actuated directly by the pattern-forming .

mechanism, we desire to claim the same
broadly without reference to the specific
means for accomplishing the desired result.

What we claim, and desire to secure by

Letters Patent, is— _ |

1. In a war stop-motion for looms the
combination of a controlling-circuit for set-
ting n O{Prer&tion the stopping mechanism, a

harness-frame having a series of heddles sus-
‘pended therein, a switch included in said eir-

cuit, pattern-forming mechanism, and means
asctuated directly by said pattern-forming
mechanism for controlling the.opening and
closing of said switch. |

r L] - .
L u -

2. In a war --l"--‘.'s.t()p—motioh for looms the

combination of a controlling-circult for set-

ting in operation the stopping mechanism, &

harness-frame having a series of heddles sus-

pended therein, a switch included 1n sald cir-

“cuit, pattern-forming mechanism, and means

actuated directly by said pattern-forming
mechanism to alternately close and break
the circuit at said switch when the frame 1s at

or hear its lowermost and uppermost posi-

tions respectively.
3. In a warp stop-motion for looms the
combination of a controlling-circuit for set-

105
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. 5

20

25

30

harness-frame having a he ,
bar included in said circuit, said circuit being

35

&t or near its lowermost position.
6. In &-warpswp-motion for looms the

45

- tion, and for breaking the circuit when the |

T

@

ting in o

ting in operation the stopping mechanism, a

plurality of harness-frames each having a se-
ries of heddles therein, circuit-wires leading
to each of said frames, a switch included in
said circuit comprising contacts correspond-
Ing to the harness-frames, pattern-forming

mechanism, and means actuated directly by |

sald pattern-forming mechanism for closing
the circuit through those contacts of which
the corresponding frames are at or near their
lowermost positions, and breaking the circuit
through those contacts of which the corre-
sponding frames are at or near their upper-
most positions. o | |

4. In a warp stop-motion for looms the
combination of a controlling-circuit for det-
eration the stopping mechanism, a
harness-frame carrying a contact-bar, said:
bar being included in said circuit, a series of
heddles suspended on said bar and controlled
by the tension of the warp-threads to break
and close the circuit thereat when the frame
18 at or near its lowermost and uppermost po-

sitions respectively, a switch included in said

circuit, and pattern-forming mechanism for

directly controlling said switch so that dur-

ing the normal running of the loom the. cir-
cult will be closed at the switch when it is
broken at said terminal and broken at the-
switch when closed at said terminal. -

5. In a warp stop-motion for looms the

combination of a controlling-circuit for set-.

ting 1n operation the stopping mechsanism, a

closed through said bar by a fallen heddle
when a warp-thread breaks or becomes un-
duly slack, a switch also included in said cir-
cutt, and pattern-forming mechanism for di-
rectly controlling said switch so as to close

- the circuit at said.switch when the frame is

a controlling-circuit for set-
ting in operation the stopping mechanism, a
plurality of harness-frames, a switch included
in sald circuit and having contacts corre-
sponding to the harness - frames, pattern-
forming mechanism, and means actuated di-
rectly by sdid pattern-forming mechanism

combingtion o

- Tor closing the circuit of a given frame when

sald frame is at or near its lowermost posi-

frame is at or near its uppermost position.

- 7. In aloom the combination with the pat-
tern~-forming mechenism, of mechanism for
stopping the loom; a controlling-circuit for

‘said stopping mechenism, a switch included |

-ments of said jack so as to close and break

dle-supporting |

-wheels and means for rotdting the same, and

| e

818,309

in said circuit, said patiérh-forming niechan-
iIsm comprising a gear-wheel and means for
impsarting thereto a half-rotation to lower or
raise the corresponding harness-frame, and
means actuated by said gear to control the
closing and opening of said switch. |
8. In aloom the combination with the pat-
tern-forming mechanism, of mechanism for
stopping the loom, & controlling-circuit for
sald stopping mechanism, a switch included
in said eircuit, said pattern-forming mechan-
Ism comprising & gear-wheel and means for
imparting thereto a half-rotation to lower or

6o

70

| raise the corresponding harness-frame, a jack

connected to said gear, said switch being so
disposed as to be eontrolled by the move-
. 75
the circuit at said switch when the corre-
sponding harness-frame is at or near its low-

0. In a warp stop-motion for looms the
combination (r)? a controlling-circuit for set-
ting 1n operation the stopping mechanism,
harness-frames each having a series of hed-
dles suspended therein, a switch included in
sald circuit, jacks to which said frames are
connected, means for actuating said jacks to
lower and raise the frames in the formation
of the shed, said switch being so disposed as
to be controlled by sdid jacks to-close and

‘ermost and uppermost positions reslpectively.

8o

‘break the circuit at said switch when the cor-
responding frames gre at their lowermost and
uppermost, positions respectively. |

90

10. In a warp stop - motion for looms the

combination of & controlling-cireuit for set-

ting in operation the stopping mechsnism, &
plurality of harness-frames, each frame hav- g3

1ng 2 series of heddles suspended. therein, a =
switch mcluded in said circuit and having

contacts corresponding to the harness-frames

‘pattern-forming mechanism comprising gear-

100

means actuated by said gears to control the

closing and. opening of the corresponding

switch-contacts.— ~ - . -~ T
In testimony whereof we have hereunto

signied our names in the presence of two sub- :1'*3'5

-

scribing withesses. = -~ B
_ .~ KDWIN C.SMITH.
Witnesses as to signature of Frederic E. -

| Kip: |

Ouin A. Foster,
A.S, Wnniams, - 0
Witnesses ‘as to signature of Bdwin C.
Wirser T. Revworns, .
MarearET CHAMBBRLAIN,
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