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The present invention relates to an im-
rovement in pattern control mechanism for
abric forming machines. On: object thereof

has been to provide a pattern control mecha-
8 nism in which pattern changes are commu-
‘nicated to the fabric forming instrumental-
ities through the agency of selectively con-

" trolled variations in a magnetic or electro-

magnetic field such for example as may be
10 effected by the use of a pattern sheet in the
form of a photographic or cther representa-
tion having portions presenting different
values of light and dark directly in conjunc-
tion with suitably sensitive devices adapted
18 {0 vary the current in-such a field in accord-
ance with the occurrence of said light and
dark portions on said pattern sheet. In the
application of my invention to a loom, either
incorporated thercin or as an nttachment

20 thereto, it is contemplated that m improved

_ apparatus may be utilized in plic2 of the

jacquard card and known selectiva mecha--

nism associated therewith. : -
Although the jacquard in its better devel-

% oped and coordinated forms affords a vattern

control of high technical perfection, :t pre-
sents from its very nature an econcmic or
commercial disadvantage which so far as I
am aware has never been successfulir over-
come. As is known, the jacquard it

changes are mechanically commun:
the fabric forming -instrumentali
loom, for example, from a series of <:rds or
-their equivalent. The preparaticr: of these
cards, where they represent & largs or in-
volved pattern, requires the services of
highly skilled artisans over an extended pe-
riod of time. This with other faciors, ordi-
narily im
pense on the weaver which must ba absorbed
either by selling the fabric at & prohibitive
per yard price or by spreading the expense

40

over & large» yardage of the saiue pattern at

a lower price. . If there proves to be no ade-
quate demand for the fabric, a substantial
loss is‘incurred.” Other comm:rcial and-eco-
nomic disadvantages arising from this fea-
ture of the weaving industry will readily be
apparent.

5 “One of

ses a heavy initial burden of ex-.

the purposes of my invention is to -

provide a' pattern control mechanism which
will o;;lerate directly from a pattern of a
type which eliminates the necessity for pro-
ucing & mechanical equivalent. For exam-
ple, I contemplate that such a pattern may be 55
a previously formed fabric or photograph
or other representation of a fabric. It may
be a drawing or other representation or a
facsimile of a fabric design, or it may be in
the form of a conventionalized design, as a 60
suitable grouping of markings to define or

designate predetermined characteristics or

changes to be incorporated or effected in the
design of the fabric produced.

It will be obvious that the initial cost of & 65
pattern such as I have referred to as being
contemplated in connection with my inven-
tion is practically négligible as compared
to-the cost of jacquard cards. This affords
the weaver a chance to execute fabrics from 70

special designs in relatively small quantities

at a price which will attract business, It
also permits the weaver at low cost to try
out the demand for or popularity of a wide
variety of fabrics so that any given portion 76

~of his looms may be kept in production only

on fabrics which have found a ready market.
Other advantages derivable from the use
of my invention will be apparent to those
conversant with the art.

One embodiment of my invention as ap-
plied to a loom is illustrated in the accom-

‘panying drawings forming part of this speci- .

fication and in which:. .
Figure 1 is a view partly in vertical sectio
of a portion of a loom showing more particu-
larly a group of heddles, griffs for lifting the
same and a portion of my selector mecha-
nism; - v : ‘ '

- Figure 2, a view partly in horizontal :sec-

“tion on the line JI—IT of Figure 1;

Figure 3, a view partly in vertical section
showing more particularly one form of griff
operating and control mechanism and reset- 95

‘ting means forming part of or cooperating

with my selector mechanism; »
Figure 4, a view partly in vertical section =
on the line IV—IV of Figure 3; - v

Figure 5, a view partly in longitudinal 100
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2.

vertical section of one form of pattern re-

sponsive light transmitting mechanism;
Figure 6, a view. partly in transverse ver-

tical section on the line VI—VTI of Figure 5

and showing more particularly one form of

pattern actuating mechanism cooperating
with the light transmitting mechanism;
Figure 7, a fragmentary plan view of a

pattern in operative position with respect to .

the light transmitting mechanism; and,.

" Figure 8, a wiring diagram.

In the drawings, my invention is shown in
connection with fabric forming instrumen-
talities of a loom of well known type includ-
ingi)heddles 1 mounted to oscillate vertical-
ly between guides 2 and provided if desired
with-weights 8 by which the heddles are nor-
mally held .in lowered position with their
ends resting on a stop 4. Any appropriate
heddle actuating or lifting devices may be
employed, as for example, griffs 5 and 5’,
each suspended at one end of a cord or cords
€ which pass over pulleys 7, Figure 3, the
other end of said cords being operatively
connected with a reciprocable hook 8.

Effective griff actuating movement of said
hooks 8 is accomplished by means of a rocker
arm 9 pivoted on the loom frame at 10 and
provided at its upper end with a hook en-
gaging member, as a bar 11, and at its lower
end with a cam follower 12 which engages a
cam slot 13.in a rotatable cam mounted on
the main shaft 14 actuated from any suitable

. source of power, not shown.

Any suitable expedient may be employed
to select predetermined griffs for operation
by the mechanism just sbove described. I
have illustrated in Figures 3 and 4 a known
form of griff selector mechanism whieh in-
cludes a detent 15 mounted at one end of a
lever 16 pivoted at 17.. A tension spring 18

rying end of lever 16 in raised position. A
portion of the rear end of the lever is posi-

5 tioned to engage lever tilting cams 19 mount-

ed at any. desired predetermined ‘intervals
on -a pattern chain 20 which advances with
step-by-step rotation of a sprocket 21 oper-
ating in synchronism with the fabric form-
ing Joom mechanism in a well known manner.
In operation, the detent 15 depresses the hook
8 into position to be engaged and moved out-
wardly by the bar 11 whenever a cam 19 en-
gages the outer end of lever 16. It will be
understood that in a very simple loom each
hook 8 will actuate a single griff although
my invention is applicable to looms employ-
ing griff controlling and heddle actuating
mechanism of widely varying types. In the
embodiment shown in Figure 1 the heddles 1

‘are provided with undercut heads 22 normal-

ly positioned between the griffs 5 and 5’
which may remain idle or be actuated singly

or together in accordance with a predeter- .

mined arrangement or pattern. ith the
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parts positioned as indicated in the draw-

ings, each head 22 is in position to be raised
by upward movement of the griff 5 shown at
its right. -
No picker mechanism is shown but it is
contemplated . that such is included in an
operative loom and that it will function in
the usual manner. )
To vary the fabric pattern in accordance

with a predetermined design and in a man-.

ner contemplated by my invention, it is de-
sirable to provide readily controllable means
for deflecting the head 22 laterally to a po-
sition at the left for actuation by the griff
5 or at the right for actuation by the griff
5. For this purpose, I provide a heddle bar
28 having longitudinal slots 24 through which
upper portions of the heddles 1 extend. Four
heddles are shown in this relation but the
number may be varied. The opposite ends
of bar 23 are slidably mounted in suitable
supports or bearings 25 and 26 respectively,
the latter being providéd with a ridge or
projection 27 positioned to engage a recess
28 in the under face of said bar 23, said re-
cess having projection receiving end notches
29 and 30 respectively. This construction or
its equivalent is provided to prevent acci-
dental endwise or heddle actuating move-
ment of the bar 23, such as might otherwise

result from vibration of the machine.

One embodiment of means for controllably

_actuating one of the heddle bars includes a

lever 31 pivoted at 110 and engaging a slot

32 in said bar 23. A tension spring 31’ has-

one end secured to a rigid portion of the loom
andits other end operatively connected to said

70
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86

90

95

100

lever 31 as by a loop 111, Fig. 2, embracing. -

said lever. Said spring 1s also connected to
the armature 35 of an e ectro-ma%net having
a core 33 continuously energized

vided with a recess which receives the free
or projecting end of core 83 so that the arma-
ture is readﬁy slidable on said core.

In the embodiment shown, core 33 is mag-
nectically continuous with a magnetizable
base 112 and a magnetizable shell 113 so that
when armature 85 is in retracted position,
it will close a continuous magnetic circuit
through said core, base and shell. It will be
understood that the magnetic effect of the

y a coil 34.
As shown in Figure 1, said armature is pre--

106

110

magnet just described will normally be suf-

ficient to retain said armature in retracted
position against tension-of the spring 381’
thus holding the lever 31 in retracted posi-
tion. .

Assuming that a loom is provided with a
plurality 0% heddle bars, as 23, and actuating
means therefor as shown, or their equiva-
lent, it will also be desirable to provide means

125

for selectively controlling the action of said -

bars through said actuating means in ac-

‘cordance with a pattern so that fabrics of

a wide range of design may readily be made.
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This involves selectively releasing predeter-
mined armatures 35 from retracted pesition
on their respective cores 33 to effect or per-
mit movement of corresponding bars 23 in
one direction, left for example, periodically
returning said bars together with the corre-
sponding heddles to their right hand posi-
tion, Figure 1, and periodically returning
said armatures 35 to retracted core engag-
ing position.

The armature releasin
inabove described includes means for con-
trollably varying the magnetic effectiveness
of core 33 comprising a coil 50 wound in
opposition to coil 34 and so calibrated that,
when it is energized by closing of its circuit
the magnetic field of the electro-magnet is
sufliciently weakened to cause release of ar-
mature 35 from contact with the edge of shell
113 of said magnet whereupon by operation
of spring 81’ said armature without disen-
gaging irom core 33 slides lengthiwise there-
of and into engagement with a perforated
bar ‘89 mounted on a lever 40 pivoted at 41
and to which rocking motion is imparted in
one direction by a cam 42 mounted on & shaf{
43 suitably geared to or otherwise connected
with main shaft 14, Figures 3 and 4, and in
the oppusite direction by a spring 48. With
left hand movement of bar 39 spring 31’
pulls lever 31 and with- it bar 23 to the left.
A heddle bar resetting member or pusher 44,
positively actuated toward the right by a
cam 45, through a rocker arm pivoted at 47,
is deflected toward the right to Eush the bars
23 back to their o_ri}g'mal or right hand posi-
tion, as shown in Figure 1, said arm being
returned to its left hand position by means
of spring 49. Meanwhile the perforated bar
39 is returned to the right or armature inter-
cepting position, thus completing the cycle of

Having described a form of mechanism
whereby the heddles are moved from one
position to another, with respect to the griffs
5 and 5’ and back again, I will describe one
cmbodiment of & selector mechanism where-
by the sequence or occurrence of movements
of selected heddles maf be automatically con-
trolled from a suitable pattern without the
interposition of an intermediate mechanical
equivalent of the design web or the punched

cards of a jacquard. Such a device is one

which selectively controls movement of the
warp threads directly in response to indicia
of pattern variations such for example as are
presented by a drawing, picture, photograph,
conventiona] representation of a design or
the like, and other than the series of punched
cards or design web of the jacquard. From
the previously described portions of appara-
tus employed in connection with an embodi-
ment of my invention, it will be clear that
the control or selection hereinabove referred
to may be effected through the coils 50. In

mechanism here- -

38

other words; by controllablg varying the
magnetizing.lcurrent in selected coils, the hed-
dle or heddles respectively associated there-
with and their corresponding warps will ‘be
moved or not moved with respect to griffs

(]

5 and 5’ to form any desired fabric design," -

the changes of which may be effected or in-

corporated in the fabric in connection with’

the laying of each single filler thread or of
any desired number of threads in a group.
One form of apparatus by means.of which

I selectively vary the current in coils 50 .

and thus achieve the desired design control
involves the use of a pattern sheet A, Figure
7, which in the form shown is of translucent
flexible material, although I contemplate
that an opaque material having surface por-
tions of different light reflecting values as a
photograph, drawing, or actual fabric, or a
translucent or opaque material having por-
tions of different-colors may be employed in
connection with suitable variants of the em-
bodiment  hereinafter "described to secure
substantia’ly equivalent results. In the il-
lustrated embodiment of my invention, se-
lected portions of the pattern sheet bear
markings which in effect produce a draw-
ing presenting a design -in terms of light
areas 51 and dark areas 52, thus determinin,
the relative values of light' transmitte
through different portions of said sheet.
However, where the pattern is other than a
fabric, & facsimile of the fabric design to be
produced, or a photograph or the like, the
sheet maK be provided with markings which
divide t

squares, rectangles or spaces of other shape
and of convenient or suitable area.
simple form of apparatus, each longitudinal
row of units on the pattern sheet corresponds
to a warp thread or a plurality of warp
threads and each transverse row to a filler
ing or otherwise varying the light reflectin
or transmitting characteristics of selecte
units or areas, instrumentalities for control-

80

‘85

90

e surface into pattern units as

Ina -

108

thread or a plurality thereof. By varicolor-

110

ling operation of the corresponding heddles

may be made effective through the opera-
tion of a light sensitive device, as a selenium
or photo-electric cell or other suitable appara-
tus for producing an e'ectric current vary-

115

ing in some known degree with the intensity

of the light to which it is exposed.

As shown in Figures 5 and 6, the pattern
sheet A is assembled in operative relation to
a light sensitive or photo-electric cell 53, in-

120

dicated in Figure 8, which, in response to -
light. and dark variations in said pattern, ..
varies the amount of current in the coils 50,

Said pattern, preferably in the form of an
endless strip, is conveniently mounted on
attern advancing rol'ers 54 to which a step-
y-step movement is imparted by a pawl 55

‘cooperating with: a ratchet 56 operatively

connected to one of said rollers 54. The pawl

130
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55 is mounted on a pivoted armature arm 57
actuated in one direction by a magnet 58 and
in the opposite direction by tension of a
spring 59. The parts just described are so
proportioned and assembled that the pattern

- sheet is periodically advanced over a dis-
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tance equal to the longitudinal dimension of a
pattern unit or area corresponding to one
or any desired number of successively laid
fil'er threads in the fabric design. In other
words, the period may be that of one passage
of the shuttle in one direction across the shed
or any number thereof. In the illustrated
apparatus, a switch 60 interposed in the cir-
cuit of the pattern advancing magnet 58, is
periodically closed by a. spring contact dis-
posed in the path of a lug 61 positioned on
the cam 45, Figure 4, in such a way that each
increment of pattern sheet advance takes
place in proper predetermined sequence with
respect to the previously described heddle
actuating and resetting mechanism. :
Between successive increments of advance
of the sheet A, a single transverse row of its
attern units is positioned in operative re-
Extion to a source of light and to means for
progressively applying the varying light
transmitting effect of the differently colored
or valued units or areas in said row to the
cell 53. Asshown in Figures 5 and 6, a source

of light, as a lamp 62, is positioned in a’

housing 63 provided interiorly with reflect-
ing surfaces preferably such that light rays
from the source concentrate substantially
over an elongated slot-'ike opening 64 in a

‘lower portion of the housing 68, said opening

being long enough to extend across a com-
plete row of pattern units and, if desired,
narrower at the end adjacent to cell 53 than
at its opposite end, Figure 7, to equalize the
difference, if any, in cell effecting values of
the light transmitted to the cell from differ-
ent distances.

tube or tube-like housing 65 having a longi-
tudinal opening 66 opposite the opening 64
in housing 63. The pattern sheet A is op-
eratively arranged between and transversely
across said openings 64 and 66. A recipro-
catable shutter strip 67 movable longitudi-
nally with respect to said openings 66 and 64
passes between the pattern sheet A and the
light sensitive cell and is provided with an
aperture 68 which is located opposite one
face of a reflecting prism 69 and preferably
somewhat longer than the width of opening
64, Figure 7, to allow for deviation of the
strip 67 from true alignment with the open-
ing 64. The prism 69 is secured to the under
side of shutter strip 67 and has its reflecting
surface 70 so positioned with respect to the
aperture 68 that light rays coming through
said aperture are reflected through the hous-
ing 65 and into effective contact with the cell
53. It will be apparent that, in operation,

1,604,008

when aperture 68 comes opposite or beneath
2 relatively light or translucent pattern unit,
a certain intensity of light reaches the re-
flecting prism surface 70 and upon contact
with cell 53 produces an electric current of
determinable value. Obviously, when aper-

- ture 68 comes opposite or beneath a dark or-
opaque pattern unit, less light is transmitted .

to cell 53 so that less current or no effectivé’

diagrammatically in Figure 8, the output of -
cell 53 connects with an amplifier, as a vae-
uum tube set 71, of any suitable type and"
the output of said amplifier is common to the
several parallel circuits of coils 50.

To produce successive exposures of prism
69 to light coming through the units of any
given row of pattern units via aperture 68,
the shutter strip 67, in the form of an end-

current is produced therein. As indicated 75

less band, is extended over the peripheries 83

of pulleys 72 and 78 to which alternate rota-
tion in opposite direction is imparted by any
suitable reversible driving means. Asshown
in Figure 5, friction drive wheels 74 and 75

are operatively positioned opposite the un- %°

der face of an upper portion of strip 67 and
are continuously actuated simultaneously. in
opposite directions, as by a motor 76 and belt

77. A suitable form of clutch for effecting

the to-and-fro motion of strip 67 and there- 98

by of prism 69 is provided and may con-
veniently be of the type illustrated, which
includes contact rollers 78 and 79 respective-
ly pivotally mounted on opposite ends of the
cross member of a T-shaped armature bar
80 and adjacent to peripheral portions of
the drive wheels 74 and 75 respectively.
When not in operation the armature bar 80
occupies a_position midway betwen mag-
nets 81 and 82. If the coil of magnet 82 is
energized, armature bar 80 is deflected to
the left, Fig. 5, thus swinging the contact

: - roll int a t with th t
The cell 53 is positioned at one end of a - roller 78 into engagement with the shutter

strip 67 and pressing the latter into effective
driving engagement with the drive wheel
74, This operation moves prism 69 toward
cell 53. By cutting out coil 82 and ener-
gizing coil 81, prism 69 is moved in the op-
posite direction or back to the position
shown in Figure 5. Obviously, the traverses
of the prism must be timed to take place be-
tween successive increments of advancin,
movement of the pattern sheet A so that the
latter will be stationary while
moves transversely across it.

prism’ 69

105

110

115

20

* Suitable ineans for controlling operation =~

of the rollers 78 and 79 and timing of the-

prism traverse comprise a circuit including

a manually operated switch 101 and in which "

one terminal of each of the coils 81 and 82 125

is periodically connected electrically to a dis-

tributor bar 91, Figure 5, through & switch .
99.actuated by a cam 100 mounted on shaft |

43 and, during other portions of the opera-

tion, ‘through a relay actuated. switch.. §.. 130
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" The other terminal of coil 81 is connected'to
- a distributor bar 93 and the other terminal

of coil 82 to distributor bar 92. A contact

carrier 94 secured to and movable to and fro .

with the shutter strip 67 is provided with in-
terconnected brushes in the form of spring
contacts or arms 95, 96 and 97. The bars
91, 92 and 93 are conveniently mounted in
a panel board 98 and so positioned that when
carrier 94 is in its extreme left hand posi-
tion, as shown in Fifure 5, bars 91 and 93 are
connected electrically through arms 95 and
97.- When the carrier is in the opposite or
extreme right hand position, bars 91 and 92
are electrically connected through arms 95
and 96. . '

A relay coil 83 of switch S is in circuit
with the bars 92 and 93 and when energized
actuates the moving member 84 of said
switch S, said moving member being prefer-
ably pivoted at one end and having its free
end positioned to move to and from a fixed
terminal 85. A spring 87 holds the member
84 normally out of engagement with termi-

nal 85 when coil 83 is deenergized.

In operation, assuming the parts.to be at
rest in the relative positions indicated in
Figure 5, the cam actnated switch 99 closes,
thus closing the circuit through coil 81 and
deflecting roller 78 so that carrier 94 moves
toward the right.
moves far enough to bring arm 96 into en-
gagement with bar 92, the circuit of mag-
net coil 82 is closed but this does not affect
the position of armature 80 which remains
in engagement with the core of coil 81.  Re-
lay 83 is energized simultaneously with mag-
net coil 82 and closes switch S after which
the cam operated switch 99 is opened and re-
mains open during the remaining traverse of

. carrier 94 toward the right. As carrier 94

45

50

approaches its right hand position, arm 97
disengages from bar 93 to open the circuit
of coil 83, thus opening switch 8. With
switch 99 still open, the circuit-of coil 81 is
broken so that armature 80 is free to assume
its intermediate position. After an interval
sufficient to advance the pattern strip and to
complete the laying of at least one filler
thread, switch 99 is again c¢losed by cam 100,
thus establishing the circuit through bar 92
and coil 82 to reverse the direction of move-

_ ment of strip 67. The switches 99 and S then

60

65

operate as before in a cycle which is repeated
either at the will of the operator or during

continued fabric forming operation of the

loom.

During to-and-fro movement of the car-
rier 94 and operation of devices effective in-
cidental thereto, the prism 69 has a corre-
sponding movement of equal extent and co-
operates with the cell 53 and pattern sheet
A to produce varying currents in accordance
with the varying intensities of light trans-
mitted to said cell through the pattern, as

As soon as carrier 94

previously described. "As shown in Figures
5 and 8, the coils 50 are in circuit with a plu-
rality of separate contact terminals 103 and
the distributor bar 91 with which the arm 95
remains continuously in sliding contact dur-
ing oscillation of the carrier 94. Another
contact arm 104 connected electrically with
said arm 95 is mounted on carrier 94 and

therefore moves successively -in both direc- -

tions across the contacts 103, so that the cur-
rent condition existing in the circuit of each
of said contacts 103 by reason of the strength
or weakness of light intensity through the
respective pattern units corresponding to
the respective terminals or contacts is trans-
mitted to or becomes effective in a corre-
sponding coil 50. If the unit is dark no
heddle movement will take place; if light,
the heddle will be deflected in the manner
and for the purposes hereinbefore described.

Referring to Figure 8, the shutter strip
actuating motor 76 is in a circuit which in-
cludes a switch 105. When the latter is open,
the selector mechanism hereinabove de-

scribed- will remain inoperative. Similarly,
“if the switch 106 in the circuit of lamp 62 or

the switch 107 in the circuit of cell 53 be

_opened, the design or pattern selector devices

stop effective operation. Any or all of these
or other expedients may be em¥loyed to in-
terrupt or restrain operation of the selector

70

(]

95

devices independently of the normal fabric .

forming mechanisms.

_ - Although the pattern sheet A has been de-

scribed as comprising light areas and dark

_greas which define the design, it will be ap-

arent that the filler threads or yarns of the
abric to be formed may be of any variety
of color or of tone value. For example, the
designs may call for blue and red fillers in

100

105

which case the filler thread controlling or .

selecting mechanism will be coordinated to
operate in any desired relation to the select-
ing devices hereinabove described. .

I claim as my invention: .

1. In pattern control mechanism for looms
and the like, the combination of a pattern ele-
ment presenting a pattern defined by light
and light and dark portions, means for inter-
mittently advancing said element; a photo-
electric cell, and means movable transversely
of the pattern element for effectively trans-
mitting to said cell increments of light which
vary in cell affecting value according to the
light value affecting characteristics of said
light and dark portions of the pattern.

110

115

120

9. In pattern control mechanism for looms

and the like, the combination of a pattérn
sheet presenting a pattern defined by light
and dark portions, means for intermittently
advancing said sheet, a photo-electric cell,
and ‘means operative between increments of
advance of said pattern sheet for effectively
transmitting to said cell light which varies in
cell affecting value according to the light

125

130
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value affecting characteristics of said light
and dark portions of the pattern, said means
including a source of light, a reflector mount-
ed to direct light rays toward said cell, and
means for reciprocating said reflector in the
path of light rays affected by said light and
dark portions of the pattern.

3. a .loom having heddles and means
for effecting endwise movement thereof, the
combination of a ¥1urality of heddle movin
members, means for actuating each of saig
members including means tending normally
to move said member in one direction, an elec-
tro-magnet having an armature operatively
connected to said member and tending nor-
mally to retain said armature and said mem-
ber retracted in the opposite direction, and
means for controllably releasing said arma-
ture including a Eattern element presenting
a pattern defined by portions having charac-
teristics which affect in different degrees the
value of light transmitted therethrough, a
photo-electric cell means for presenting said
cell in operative relation to successively oc-
curring transversely aligned portions of said
pattern sheet, and an amplifier having its in-
put connected to said cell, and means for con-
necting its output to said electro-magnets in
succession, '

4. In pattern control mechanism for looms,
the combination of a pattern sheet having
portions of different light obstructing char-
acteristics, a source of light at one side there-
of, a photo-electric cell, means at the other
side of said pattern sheet for transmitting to
said cell light rays passing through said por-

* tions of said sheet, a plurality of electro-mag-

nets separately electrically connected with
said cell, and means for moving said light
ray transmitting means transversely across
said sheet and across the path of light rays
passing through successively disposed por-
tions thereof, - SRR S

5. In %attern control mechanism for looms,
the combination of a pattern sheet having

-portions of different light obstructing char-

acteristics, a source of light at one side there-
of, a photo-electric cell, means at the other
side of said pattern sheet for transmitting to
said cell light rays passing through said por-
tions of said sheet, a plurality of electro-mag-
nets seﬁarately electrically connected with
said cell, said means comprising a recipro-
catable strip attached to said light ray trans-
mitting means, driving means therefor, and

- means for periodically arresting movement ot

the strip and reversing the direction thereof.

6. In a loom, the combination of a plurality
of heddles, a plurality of heddle bars engag-
ing said heddles and movable endwise, & plu-
rality. of levers each having its free end en-
faging a heddle bar, a spring secured to each

ever -and normally tending to deflect said

- free end of the lever in one direction, a mag(i
sald:

net. having ‘an armature connected to

i
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lever and normally tending to retain said ar-
mature in retracted position whereby the free
end of the lever is held retracted in the op-
posite direction, a pattern sheet comprising a
Ehotogl;ﬁ)hic representation of a design to

e reproduced in the fabric, a coil on each
magnet adapted when energized to diminish
the armature retaining effect thereof, a source
of light at one side of said photograph, a ]})lho-
to-electric cell connected separately to each of
said coils, a reflector positioned at the other

side of said photograph and in operative re- .

lation to said cell, and means for moving said
reflector back and forth in the path of light
rays passed through the photograph.

7. A loom having warp raising and lower-
ing instrumentalities and means for moving
a portion thereof laterally, including means
normally tending to deflect said portion in
one direction, 2 magnet baving an armature
operatively connected to said deflecting
means and tending normally to retain said
armature and said deflecting means retract-
ed in the opposite direction, and means for
selectively varying the effective fields of said
magnets in succession to'release their re-
spective armatures whereby the latter are
permitted to be moved away from said mag-
nets with said deflecting means. .

8. In pattern control mechanism for ap-
paratus having fabric forming instrumen-
talities and means for separately actuating
each of the same, the p,o,m%ination of means
for operatively positioning portions of said
actuating means, means tending normally to
move said positioning means in one direc-
tion, a magnet for each separate instrumen-
tality actuating means and having an arma-
ture operatively connected to said position-
ing means and tending to retain said arma-
ture and said positioning means retracted in
the opposite direction, and means. for selec- .
tively varying the effective-fields of said
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magnets to release their respective armatures -

successively from said retracted position.

9. In pattern. control mechanism for ap-
paratus having fabric forming instrumen-
talities and means for separately actuating
each of the same, the combination of means
for operatively positioning portions of said
actuating means, means tending normally to
move said positioning means in one diree-
tion, a magnet for each separate instrumen-
tality actuating means and having an arma-
ture operatively connected to said position-
ing means and tending to retain said arma-
ture and said positioning means retracted
in the opposite direction, a pattern element
presenting a pattern defined by portions hav-
ing characteristics which affect in different
degrees the value of light transmitted there-
through, and light sensitive means cooperat-
ing with said pattern element and succes-
sively with said magnets to separatel; selec-
tively vary the effective fields thereof in re-
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sponse to differences in characteristics of
transversely aligned pattern defining por-
tions of said pattern element in respect to

" _the value of light transmitted therethrough.
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10. In pattern control mechanism for
looms, the combination of a pattern sheet
having portions of different light obstruct-
ing characteristics, a source of light at one
side thereof, a photo-electric’ cell, means at
the other side of said pattern sheet for trans-
mitting to said cell light rays passing
through said portions of said sheet, a plu-
rality of electro-magnets separately electri-
cally connected with said cell, said means
comprising a reciprocatable strip attached
to said light ray transmitting means, and
driving means therefor.

11. In a loom having heddles and means
for effecting endwise movement thereof, the
combination of a heddle moving member,
means for actuating said member including
means tending normally to move said member

in one direction, an electromagnet having

an armature operatively comnected to said
member and tending normally to retain said

armature and said member retracted in the

opposite direction, and means for control-
lably releasing said armature including a pat-
tern element presenting a pattern defined by

ortions having characteristics which affect
in different degrees the value of light reflect-
ed therefrom, a photo-electric cell, means for

- presenting said cell in operative relation to
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successively occurring transversely aligned
ortions of said pattern sheet, and an ampli-
er having its input connected to said cell,
and means for connecting its output to said
electromagnets in succession.

12. In pattern control mechanism for ap-
paratus having fabric forming instrumen-
talities and means for separately actuating
each of the same, the combination of means

~ for operatively positioning portions of said

45
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" ing characteristics which affect in different.
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actuating means, means tending normally to
move said positioning means in one direc-
tion, a magnet for each separate instrumen-
tality actuating means and having an arma-
ture operatively connected to said position-
ing means and tending to retain said arma-
ture and said positioning means retracted
in the opposite direction, a pattern element
presenting a pattern defined by portions hav-

degrees the value of light reflected therefrom,
and light sensitive means cooperating with
said pattern element and successively with
said magnets to selectively and separately
vary the effective fields thereof in response
to differences in characteristics of trans-
versely aligned pattern defining portions of
said pattern element in respect to the value
of light reflected tlierefrom. '

13.” A loom having warp raising and low-

ering instrumentalities and means for mov-
ing a portion of each thereof laterally, in-

7
cluding means normally tending to deflect
said portion in one direction, a magnet hav-
ing an armature operatively connected to said
deflécting means and tending normally to re-
tain said armature and said deflecting means
retracted in the opposite direction, and means
for selectively diminishing the effective fields
of said magnets in succession to release their
respective armatures whereby the latter are
permitted to be moved away from said mag-
nets with said deflecting means. .

14. In pattern control mechanism for ap-
paratus- having fabric forming instrumen-
talities and means for separately actuating
each of the same, the combination of means
for operatively positioning portions of said
actuating means, means tending normally to
move sald positioning means in one direction,
a magnet for each separate instrumentality
actuafing means and having an armature

.operatively. connected to said positioning

means and tending to retain said armature
and said positioning means retracted in the
opposite direction, and means for selectively
diminishing the effective fields of said mag-
nets to release their respective armatures
from said retracted position.

15. In pattern control mechanism for
looms and the like, the combination of a pat-

‘tern sheet presenting a pattern defined by

light and dark portions, means for intermit-
tently advancing said sheet, a photo-electric
cell, and means for -effectively transmitting

to said cell light which varies in cell affecting

value according to the light value affecting
characteristics of said light and dark portions
of the pattern, said means including a. source
of light, a reflector mounted to direct light
rays toward said cell, and means for recipre-
cating said reflector in the path of light rays
affected by said light and dark portions of the
pattern. ' ,

16. In selective control apparatus, the com-
bination of an electromagnet having a core
and coils wound in opposite directions there-
on, an armature, means tending normally to
move said armature away from said core,
means for periodically moving the armature
into contact with the core, means for ener-
gizing the coils, and means for periodically
deenergizing one of said coils while the arma-
ture engages said core.

17. In selective control apparatus, the com-
bination of a magnet, an armature, means
tending normally to movesaid armature away
from said magnet, means for periodically
moving the armature into contact with the
magnet, and means for periodically diminish-
ing the field strength of said magnet to re-
lease the armature from engagement there-
with.

18. In pattern control mechanism for

looms and the like, the combination of a pat-
tern sheet presenting a pattern defined by

1ight and dark portions, means for intermit-
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tently advancing said sheet, a photo-electric
cell, and means for successively transmitting
to said cell increments of light which vary
in cell affecting value according to the light
& value affecting characteristics of transversely
aligned light and dark portions of said pat-
tern, said means including a source of light,
a reflector mounted to direct light rays to-
ward said cell, and means for reciprocatinf
10 said reflector in the path of light rays af-
fected by transversely aligned light and dark
portions of the pattern. ‘

19. A loom having warp raising and
lowering instrumentalities, including means

15 for moving a portion of each thereof lateral-
ly comprising a spring, a magnet having an
armature operatively connected with said”
spring and normally tending to hold said

. armature retracted in-a direction opposed to

20 the spring, means for selectively varying the
effective field ‘of one after another of said
magnets to progressively release their re- -
spective armatures, and means for moving
said armatures toward said magnets against-

25 tension of their respective springs.

20. In pattern control. mechanism for
looms, the combination of a pattern sheet
having portions of different light obstruct-
ing characteristics, a source of light at one

30 side thereof, a photo-electric cell, means at
the other side of said pattern sheet for trans-

. mitting tosaid cell light rays passing through
said portions of said sheet, a plurality of elec-
tromagnets, means for separately electrically

35 connecting said electromagnets with said
cell, said means comprising a reciprocatable
strip attached to sai«f light ray transmitting

" means, and drivirig means therefor. _

21. In pattern control mechanism for

40 looms and the like, the combination of a pat-
tern element presenting a pattern deﬁnetf by
light and dark areas, a photo-electric cell,

- and means reciprocatable transversely of the
pattern element to transmit in succession to

45 said cell light rays which vary in cell output
affecting value according to variation in the
light value affecting property of transversely
aligned areas of said pattern,

In testimony whereof, I have signed my

60 name to this specification this 21st day of
March, 1929, _

GARDINER C. MEANS.
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