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UNITED STATES PATENT OFFICE.

ELMER GATES, OF PHILADELPHIA, PENNSYLVANIA.

ELECTRICALLY-OPERATED REED FOR LOOMS.

SPECIFICATION forming part of Letters Patent No. 565,448, dated August 11, 1886.

Application filed August 5, 1896,

To all whom it may conceri:

Be it known that I, ELMER GATES, a citizen

of the United States, residing in the City and
County of Philadelphia, in the State of Penn-
sylvania, have invented certain new and use-
ful Improvements in Electrically-Operated
Reeds for Looms, of which the following is a
specification:—

Tn loots as heretofore constructed the reed
has been supported upon and carried by an
oscillatory frame, suitably connected to the
main frame of the machine, and mechanism
of any convenient character has transmitted
motion from the driving shaft to the said
oscillatory frame to occasion the timely and
appropriate movement of the reed for the
purpose of beating the weft up to the web.

The mechanism heretofore employed in the
beating up of the weft has, however, been
cumbrous weighty and costly, both in con-
struction and operation.

Tt is the object of my invention to provide
a loom with electrically-actuated, as opposed
to mechanically actuated, mechanism for the
purpose of beating up the weft, and to thereby
dispense with the heavy and costly mechan-
jcal structures heretofore necessary.

In the accompanying drawings I show and
herein I describe a good form of a convenient
embodiment of my invention, the particular
subject-matter claimed as novel being here-
inafter definitely specified.

In the accompanying drawings, .

Figures 1,2, and 3, are viewsin top plan of
areed,assumed to be of ordinary construction,
and of mechanism adapted to be electrically
actuated, to effect the required reciprocation
of said reed, and illustrative respectively of
three different arrangements (shown in dia-
grammatic plan) of electric circuits through
which the electrically-actuated mechanisms
referred to are operated.

Figures 4, 5, and 6, are views of a modified
form of reed shown in connection with elec-
trically-actiated mechanism.

Figure 7 is a view in side elevation of a
further modified arrangement of reed and
reed-actuating device, shown in connection
with the fabric winding beam, the warp

5o beams, guide rolls, and a pair of heddles.

Serial No. 568,303, (No model)

Similar letters of reference indicate corre-

‘gponding parts.

Referring first to Figure 1, A is a reed
frame supposed to be of ordinary construc-
tion.

1 and 2 indicate respectively two sets of
coils or solenoids, each set consisting of two
solenoids, those of set 1 being respectively
designated B’ and C', and those of set 2 being
respectively designated B? and C2

The two coils or solenoids B’ C' are prefer-
ably mounted upon a common spool D, and
the two coils or solenocids B? C? are preferably
mounted upon a common spool D*.

Within the hollow interiors of the spools
D DX —and which spools are conveniently,
as shown, located in parallelism with each
other in planes perpendicular with respect to
the vertical plane of the reed A,—are con-
tained respectively a pair of coves E EX of
suitable magnetic material, each provided
with a core extension, respectively designated
e €%, and the outer extremities of which ex-
tensions are fixedly attached to the reed A.

As will be readily understood by those fa-
miliar with electric science, when the coils B’
B? are thrown into circuit or energized while
the coils ¢' C? remain out of eircuit or unen-
ergized, the magnetic influence of the first
named coils will act upon the cores E E* and
oceasion their longitudinal movement to a
position in which their centers coincide with
the centers of the energized coils or solenoids,
while, when the coils or solenoids first men-
tioned are cut of, and the coils or solenoids
(' C? are thrown into, circuit, the last named
coils or solenoids will act upon the cores and
oceasion their movement in the opposite di-
rection to a position in which their centers
coincide with the centers of said last named
coils.

When, then, the coils B’ B? and C’ C* are
regularly alternately thrown into and out of
cireuit, the effect will, as is obvious, be to
impart regular longitudinal movement of re-
ciprocation to the cores and to the reed frame
with which they are connected.

F indicates a dynamo, and G G’ the main
conductors leading therefrom.

g’ is a branch of the conductor G, the in-
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termediate portion of which branch is bent
to form, or is in circuit with, the coils or sole-
noids C* ¢’ and beyond the coil ¢! is provided
with the branches ¢* ¢® which terminate re-
spectively in the terminals g* ¢°.

The conductor G itself is as to its interme-
diate portion bent to form or is in circuit with
the coils or solenoids B? B’, and beyond the
coil B’ ends in a terminal 7% in the vicinity
of the terminal ¢*.

The main conductor G’ is provided with a
terminal G® in the vicinity of the terminal ¢5.

G?® is a connecting conductor, provided at
one end, in the vicinity of the terminals ¢* 7%,
with a terminal G°-—and at the other end, in
the vicinity of the terminals G2 g5, with a ter-
minal G4

G is a switch tongue extending from the
terminal G° between the terminals g* 73, and
normally in contact with the terminal h3,—
and G is a switch tongue extending from the
terminal G® between the terminals G, g%, and
normally in contact with the terminal G*

From an examination of the arrangement
shown in Figure 1, it will be understood that
the branch g’ and the coils with which it is
in circuit, and the conductor G and the coils
with which it is in circuit, are arranged in
multiple circuit, and it will be understood
that when the switch tongues G° G7 are in the
position shown in said figure, the circuit
which includes the coils B2 B’ will be closed
through the conductor G, switch tongue G7,
connecting conductor G, switch tongue G,
and conductor G',—and said coils will there-
fore be energized and the cores drawn to a
position in which their centers coincide with
the centers of said coils (which position said
cores are shown as occupying) with the result
that the reed frame A will be held inits outer-
most and normal position.

When, however, the switch tongue G7 is
carried into contact with the terminal ¢*,
while the switch tongue G® remains in the po-
sition shown in Figure 1,—the circuit which
includes the coils B’ B* will be thrown open,
and the circuit which includes the coils ¢/ C?
will be closed through the branch wire ¢/,
branch wire ¢? switch tongue G, connecting
conduetor G*, switch tongue G, and conductor
*,—or when, on the other hand, the switch
tongue G° is carried into contact with the
terminal ¢° while the switch tongue G7 remaings
in the position shown in Figure 1, the circuit
which includes the coils B’ B? will similarly be
thrown open, and the circuit which includes
the coils €' C? closed through the branch ¢,
branch wire- g%, switch tongue G* and con-
ductor G',—with the result in either case that
the coils or solenoids C' C? will be energized
and the cores E E* be drawn to a position in
which their centers coincide with the centers
of said coils, whereby the reed frame A will
be carried to its innermost position.

The switch tongues G° G"may be operated
by any convenient instrumentality, but I pre-
fer to arrange said tongues and the terminals

with which they are operatively associated as
described, in juxtaposition to a moving part
of the loom so as to be automatically oper-
ated by it, and I prefer {o locate the terminals
g*h? G and the switch tongue G” at one, and
the terminals g° G* G?, and the switch tongue
G% at the other, end of the shuttle race, and
to so set the switch tongues, which are, as
stated, respectively normally in contact with
the respective terminals 7* G4, that they ex-
tend into the path of the shuttle and are re-
spectively encountered and deflected by said
shuttle at the respective ends of its throw.

As a result of this arrangement the shuttle
will at the termination of its throw to the
right hand deflect the spring tongue G¢ into
contactwith the terminal g° and thereby throw
the coils B’ B? out of circuit and the coils ¢V
C*into circuit to effect the drawing in of the
cores and the corresponding movement of the
reed frame A, and will at the termination of
its throw, to the left, (the spring tongue G¢
having in the meantime automatically re-
seated itself against the terminal G* as soon
as the shuttle released it upon leaving said
right hand end of the race, thereby throwing
the coils B’ B® into circuit and restoring the
reed frame to its outer position) deflect the
spring tongue G into contact with the ter-
minal ¢g* and again throw the coils B’ BB out
of, and the coils C' C?into, circuit to effect an-
other drawingin of the reed frame,and so on.

The arrangement shown in IPigure 2 of the
drawings is identical in principle with the
arrangement shown in Figure 1, with the ex-
ception that the coils B’ B are wound upon
auxiliary spools structurally independent of
the spools D D%, being arranged in axial aline-
ment with said spools D DX, while the core
extensions e ¢X are provided at their extremsi-
ties farthest from said spools D D* with aux-
iliary cores K’ E2,

The reed frame A ig, in the arrangement of
Irigure 2, mounted upon or connected with the
core extensions e e* at points of the latter in-

-termediate of the cores K EXand E' X2 instead

of being connected to the extremities of the
core extensions as in the arrangement shown
in Figure 1.

The arrangement shown in Figure 3 is one
in which the coils or solenoids B’ B* and their
circuit wire are omitted, and the cores E EX
provided with rearwardly protruding axial
extensions e® ¢! conveniently equipped respec-
tively with caps or projections ¢* ¢ and with
spiral pull springs e” ¢ which connect respec-
tively with said projections and the adjacent
ends of the spools D DX,

The main line conductor G is bent to form
or is in eircuit with, both of the coils ¢’ C?
and is provided with two branches ¢* ¢® ter-
minating respectively in the terminals ¢? g%,
The othermain conductor &', is provided with
the two branches g'! ¢*, ending respectively
in terminals ¢ g™ provided with the gswitch
tongues g% ¢,

As will be understood in the arrangement
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shown in Figure 8 the spiral pull springs op-
erate, (as dothe normally energized coils B' B
of the arrangement shown in Figure1,) to nor-
mally maintain the reed framne A in its outer-
most position, and, as will be further under-
stood, when either of the switch tongues g* g*°
of Figure 3 is closed by the shuttle, the cireuit
which includes the coils shown is closed, and
the cores drawn in, against the stress of said
springs, to occasion the inward movement of
the reed frame, the springs operating, as soon
as said coils are thrown out of cireuit by the
springing open of a switch upon the removal
of the shuttle, to force the frame A out into
the position shown in Figure 3.

The various conductors and parts shown in
the several figures are, in the mounting of the

- loom, t0 be located and arranged in such man-
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ner as convenience of manufacture and ease
of operation may dictate, and the application
of the circuits and mechanisms described to
a loom of ordinary construction is a matter
within the capacity of any ordinarily skilled
constructor.

While I have for simplicity of description
assumed the movement of the cores and reed
to be in right lines, it is obvious that my in-
vention is not to be considered as restricted to
constructions to which movement of that char-
acter is incident. :

It is also obvious that any desired number
of coils, either greater or less than the number
indicated in Figure 3, may be employedin con-
nection with a single reed frame.

The reed frame or reed A hereinbefore re-
ferred to L have assumed to be one of ordinary
construction.

In Figures 4, 5, 6, and 7 however, I show a
novel form of reed frame, the same consisting
of a comb-like plate the teeth of which are
curved upwardly at their free extremities to
form the reeds proper, and in Figures 4 and 5
show said reed frame, which is designated A%,
as balanced, so tospeak, upon a transversely-
extending bar L, and pivotally connected at
its inner extremity to the outer extremity of
the core extension of a core arranged in con-
nection with a solenoid the axis of which is
but slightly inclined from the vertical.

In this arrangement, which may when de-
sired be resorted to in cases where it is de-
sired to have the coils and cores occupy posi-
tions beneath and out of the way of the warp
threads,—upon the projection of the core
from the coil, the reed frame is moved bodily
across the bar or pivot L to its outermost po-
sition, as shown in Figure 4, in which its up-
turned fingers m which constitute reeds and
between which exist the reed spaces, are some
distance beyond the edge of the fabric and
outside the path traversed by the shuttle N
in its movement,—while, upon the drawing
in of the core, the frame is moved bodily
backward across the bar or pivot L to its in-
nermost position, shown in Figure 5, in which
movement the upturned fingers catch the

weft thread laid in by the shuttle and carry
it against the edge of the fabric. «* is a
C-spring, one end of which is secured to the
core extention, and the other bears upon the
reed frame to maintain it down against the
bar or pivot L.

In the modified arrangement of reed frame
shown in Figure 7, the coil is located beneath
and axially in parallelism with the direction
of movement of the warp threads, and upon
the outer end of the core piece, which is
shown as cone-gshaped, is directly mounted a
reed frame of the construction shown in Fig-
ures 4, 5, and 6. In this arrangement my
improved form of reed frame is reciprocated
horizontally backwards and forwards in the
manner described with relation to the ordi-
nary form of reed frame shown in Figures 1,
2, and 3. In the arrangement shown in Fig-
ure 7 the reed frame may act, as will be un-
derstood, as the shuttle bar, or race.

The coils shown in Figures 4, 5, 6, and 7
may be connected up in circuits arranged in
the manner illustrated in Figures1, 2, or 3, of
the drawings, or in any other preferred man-
ner involving such departure thereform as
may be within the spirit of my invention.

The reed frames shown in Figures 4, 5, 6,
and 7, may be made of the full breadth of
the fabric, or may be made in independent
sections each operated by an independent
electrically actuated mechanism.

In Figure 7 the cloth winding roll is desig-
nated O, the warp beams P, the guide rolls Q,
the heddle frames R, and the warp threads S.

Having thus described my invention, I
claim:—

1. In a loom, in combination, with a reed
frame, a coil or solenoid, a magnetizable de-
vice, one of said devices being fixed and the
other movable, the movable device being con-
nected to said reed frame, an elecric circuit,
and means for throwing said coil into and
out of eircuit,—substantially as set forth.

2. Inaloom, in combination, a reed frame,
a coil or solencid, and a magnetizable device
connected to said reed frame, an electrie cir-
cuit, and a switch mounted in said circuit
and arranged to be shifted by a moving part
of the loom,—substantially as set forth.

3. In a loom, in combination, a reed frame,
a pair of coils or solenoids, a magnetizable
device or core connected with the reed frame,
an electric generator, conductors by which
said coils may be connected in multiple with
said generator, and means for alternately
opening and closing the multiple circuits,—
substantially as set forth.

4, Ina loom,in combination, a reed frame,
a pair of coils or solenoids, a magnetizable
device or core connected with the reed frame,
an electric generator, conductors by which
said coils are connected in multiple with said
generator, a switch by which one of said mul-
tiple circuits is maintained normally closed,
said switch being arranged in such positicn
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as to be encountered by a moving part of the
machine and moved to close the other of said
circuits,—substantially as set forth.

5. In a loom, in combination, a reed frame,
a pair of coils or solenoids, a magnetizable
device or core connected to the reed frame,
an electric generator, a first conductor lead-
ing from the generator and provided with two
branches in ecircuit respectively with respec-
tive coils,a second conductor leading from the
generator, a switch by which said second
conductor is maintained normally in circuit
with one of the branches of the first conduc-
tor, and means for throwing said switch to
place said second conductor in cireuit with
the other branch of the first conductor, sub-
stantially as set forth.

6. In aloom, in combination, a reed frame,
a pair of coils or solenoids, & magnetizable
deviee or core connected to said reed frame,
an electric generator, a first conductor lead-
ing from the generator and provided with two
branches one of which is in eircuit with one
coil beyond which it ends in a terminal 77,
the other of which branchesis in circuit with
the other coil beyond which it is provided
with the terminals ¢g* ¢°,—a second conductor
leading from the generator and provided with
theterminal G*,—aconnecting conductorlead-

ing from the vicinity of the terminals g* A°
which are at one end of the shuttle race, to
the vicinity of the terminals G® ¢® which are
at the other end of the shuttle race, and pro-
vided atits respective ends with terminals G°

| and G4, a switch tongue connected to the ter-

minal Ginormally extending acrossthe shuttle
race and in contact with the terminal 7% but
adapted to be deflected into contact with the
terminal g*,—and a switch tongue connected
with the terminal G* normally extending
across the shuttle race and in contact with
the terminal G* but adapted to be deflected
into contact with the terminal ¢°—substan-
tially as set forth. :

7. In a loom, in combination, a reed frame
consisting of a plate having a series of
fingers extending at right angles to its body,
a coil or solenoid provided with a core or mag-
netizable deviee connected with said reed
frame, and means for throwing said coil into
or out of circuit,—substantially as set forth.

In testimony that I claim the foregoing as
my invention, I have hereunto signed my
name this 9th day of July, A. D. 1895.

ELMER GATES,

In the presence of—

F. NorMAN DIXON,
A. E. PAIGE.
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