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To all whom it may concern:

Be it known that I, LEvi W. LOMBARD, a
citizen of the United States, and a resident of
Lynn, in the county of Essex and State of
Massachusetts, have invented & certain new
and useful Electric Shuttle-Motion for Looms,
of ‘which the following is a specification.

My invention relates tothe construction of
looms for weaving, or other devices in which
a shuttle is employed.

My invention is designed more particularly
for application to looms wheérein a shuttle is
reciprocated in the shed, though in some of
its features it might be employed with rotary
looms. : :

_The main object of my invention is to pro-
vide means whereby the shuttle may be re-
ciprocated without reciprocation of any me-
chanical part other than the shuttle itself.

One part of my invention consists in the
combination with one or more series of mag-
net coils disposed parallel to the shuttle race
so as to providée a magnetic field for operating
upon the shuttle, of a continuously rotating
commutator having reversed spiral contacts
causing a progressive and reciprocating shift-
ing of the electrical activity in said coils.

Another feature of my invention consists
in the combination of a shuttle constituting
an armature, an actuvating magnet or mag-
nets therefor mounted on a fixed frame, a se-
ries of fixed reed dents, and a shuttle cdrry-
ing a traversing lay.

The invention consists also in means for
stopping the shuttle at each end of its trav-
erge or throw, ,

My invention consists also in other fea-

- tures of construction more particularly here-
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inafter described and then specified in the
claims.

In a machine constructed in accordance
with my invention I am énabled to dispense
not only with a reciprocating lay or batten,
but also with the pickers and shuttle-boxes.

I have herein shown my invention as ap-
plied to a loom in which the shuttle recipro-
cates through the shed, but the manner of
using such features of the structure as are
applicable to rotary looms will be readily un-
derstood from the following deseription.

In the accompanying drawings:—Figure 1,

i8 a sectional elevation on a line vertical to
the play of the shuttle and through that por-
tion. of a loom to which my invention is ap-
plied. TFig.2,is a side elevation of the parts, 55
and also illustrates diagrammatically the con-
nection of the coils. Fig. 3, is a perspective
view of the commutator or circuit changerby
which the shifting of the magnetic field of a
number of actuating magnef coils may be 6o
produced. .

In the drawings, a, are the warp threads, b,
the heddles; e, the shed and d, the cloth beam.

A, is the shuttle constructed to operate as
the armature of an electro-magnet or mag- 65
nets.

By theterm “armature” as herein used by
me, I mean to include any device adapted to
be moved by a shifting or varying magnet-
ism from one point to another.

The electro-magnet herein shown is ecom-
posed of ‘a series of electro-magnetic coils ar-
ranged parallel to the shuttle race,as shown,
and with the axis of the coils forming a con-
tinunous line parallel to the shuttle’s play or 75
traverse. :

The electro-magnet may obviously be with
or without a core, but I prefer to employ a
core to intensify the magnetic effects. Any
number of coils may be employed. In the 8o
present instance I have shown a considerable
number all mounted upon a core rod or bar -
extending transversely of the warp. When
two magnets or sets of magnets are used, I
preferably employ one above and one below 85
the shed whereby the shuttle will be mechani-
cally centered, as it were, to prevent it from
rubbing or wearing upon the warp threads,
as it will do if left to the action of gravity.
This feature of the machine is not, however, go
claimed broadly by me herein as it forms the
subject of claims in another application for
patent filed by me of even date herewith, Se-
rial No. 466,681.

My present invention may be carried out 95
by otherwise disposing the electro-magnets
with relation to the shuttle’s traverse, oreven
by employing an electro-magnet placed above
the shed only or otherwise arranged so-as not
to have the effect of lifting or removing the 1co
weight of the shuttle from the warp threads.

The corerodson which the coils are mounted
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are indicated by the letter B, and they are
sustained in any proper manner in side rods
C’, which constitute a fixed part of the frame
of the loom and are not, as in another appli-
cation for patent filed by me, carried by the
swinging batten or lay.

The shuttle may be made to constitnte an
armature by providing it at some point with an
armature of soft iron or other good magnetic
substance. This armature may be placed as
at f, upon one end of the shuttle. The two
sets of magnet coils are fed from the circuit
%, I, by a commutator constructed to cause a
progressive shifting of the eleectric activity in
said coils backward and forward along the
shuttlerace. This commutator which hasthe
advantage of admitting a continuous rotary
movement always in the same direction to
produce this reciprocation of the magnetic
field or magnetic action may be constructed
as follows,

H, is a revoluble spindle or shaft, adapted
1o be rotated by any suitable mecharism,not
shown, preferably by attachment to some part
of the loom mechanism as, for instance, to a
part which moves synchronously with the
heddle shifting shaft. Connection between
the commutator and feed wire 4, is provided
by a spring G, bearing on the revolving shaft
of the commutator H. This spring may be
attached to an insulating support fixed upon
the casing B, as shown in Fig. 1,and project-
ing through an opening therein so as to bear
upon the rotating spindle or shaft I, thereby
making connection between the feed wire 1,
and the contacts carried by the cylinder.
Upon the eylinder of rotation of said shaft is
applied a reversed spiral wiping contact con-
sisting of the two spirals H’, H? united at their
ends in what I term a dwell contact H3 de-
signed to producea prolongation of the closure
of circuit at such point. Thesereverse spiral
contacts wipe upon aseries of contact springs
or brushes /%, which are connected to the ter-
minals of the coils. Theeffect of the reversed
spiral is that after one spiral has inade con-
nection with the contacts %, successively, the
nex$ spiral on the continuation of the rota-
tion reverses the order of connection. It is
obvious that the spirals might be repeated
any number of times in the eylinder of rota-
tion, the alternate spirals being, however, re-
versed. The contacts %, being connected in
regular order to one end of the several coils
in the two sets, the remaining ends are con-
nected as shown to the circuit wire /. - This
is indicated more fully in Fig. 2. One end of
each of the upper coils connects to the hori-
zontal line forming a continuation of circuit
[, and the same ends of the lower set of coils
connect with a similar wire which is joined
to the one above and so to wire or connection
. The other end of each of the upper set of
coils connects to a spring k, and from each
of the latter a separate connection is taken
to a similar end of one of the coils at the op-
posite side of the shuttle race so that contact
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with any spring %, forms connection simulta-
neously with the coil above and the corre-
spondingly situated coil below, the circuitbe-
ing completed through both of said coils and
to the opposite set of coil ends which, as be-
fore stated, connect with the wire /. Prefer-
ably the circuit closer or commutator is con-
strueted to make connection with three or
more of the brushes %, at once, in order to in-
tensify or enlarge the magnetic field which
acts on the shuttle armature. .

Theoperation of theapparatus as embodied
in a construction having the above described
details is as follows: Assuming the shuttle to
be in the position indicated in Fig. 2, in readi-
nesstomakeathrowortraverse, the rotation of
the cireuit closer or commutator will, through
the operation of the spiral rib which wipes on
the brushes %, cause a coil or coilsahead of the
armatureon theshuttle to become active, and
the latter will advance. As the circuit closer
rotates the field of activity of the coil pro-
gresses and the shuttle is drawn forward until
the first spiral has revolved so far that the
dwell rests upon the final contact %, of the
geries. The shuttle will thereby have been
thrown to the end of its path or to the posi-
tion indicated in broken lines bhut will be
prevented from passing beyond such point
through the retention of activity in the final
coil of the series which results from the main-
tenance of the connection of such coil by the
connection of the end of the first spiral with
the end of the second or reversed spiral.
This contact is prolonged sufficiently, more-
over, to hold the shuttle stationary for such
time as may be required to operate the shed,
when, on the continnance of rotation the elec-
trical activity in the coils will advance inthe
opposite direction through the continued ro-
tation of the commutator, and the shuttle
will be eaused to advance until its armature
reaches the field of the last coil where it will
be held and prevented from further move-
ment by the continuation of the aectivity
through the dwell contact. By thecontinued
rotation of the commutator it will be seen
that a reciprocating movement of the shuttle,
more or less rapid, according to the speed of
rotation of the commutator, may be produced.

The electro-magnets may be inclosed in
shields. i, which in the case of the upper mag-
net may be extended to close in the commu-
tator.
cepting such portions as are adjacent to the
shuttle race which portions are shown in the
sections.

As will be seen the magnetic field extends
beyond the reed on one side in order to allow
the shuttle to clear the warp and permit
proper movement of the shed without com-
pelling it to pass beyond the limits of the
magnetic field, This inequalityin the extent
of the field is rendered necessary by thefact
that the shuttle has the armature on one end
only.

As before stated the pickers and shuttle-

In Fig. 2, the shields are detached ex--
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boxes of theordinary construction are not re-
quired, the shuttle being held within and be-
ing prevented by magnetic attraction from
leaving the magnetic field by energizing the
final coil of the series through the dwell on
the spiral commutator, as already explained.

The shields may be extended in longitudi-
nal pieces 29, which are fastened or otherwise
secured to said shields and serve to support
the shuttle in the position shown by the dot-

-ted lines.

_The reed g, which, as before stated, is sta-
tionary, unites the two series of magnets,
being preferably attached to the inclosing
shields. :

The shuttle itself is provided with a lateral
extension or wing adapted to reach the meet-
ing point of the warp threads, as shown, and
thereby to operate as a lay upon the filling or
web as it escapes from the shuttle. Theshut-
tle may be provided with a guide adapted to

"pass over the lower threads of the warp. The

filling escapes through an opening in the side
extensions. The casings of the magnets up-
hold and support the threads of the shed as
shown and the shuttle moves in the space be-
tween thecasingsof the magnets as in the or-
dinary shuttle race or guide.

The reed keeps the threads of the warp sep-
arate and in proper relative position but the

_ beating up of the filling is practically per-
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formed by the lateral extension of the shattle.

"I do-not, however, limit myself to the use of

this lateral extension. The same arrange-
ment of magnets and commutator could be
used for operating other forms of shuttle or
in machines where the reeds act to beat up
the filling, o

I do not limit myself to the number of ar-
matures or location of the same upon the shut-
tle, as it is obvious that the commutator de-

seribed might be used for changing the activ--

ity in aset of coilsoperated upon by a shuttle
otherwise constructed. ,

It-will be obvious that by my invention the
use of the swinging lay or batten may be en-
tirely dispensed with.

What I claim as my invention is——

1. In aloom, the combination substantially
as described, of one or more series of magnet
coils disposed parallel to the shuttle race, a
shuttle operating as an armature in the mag-
netic field of said coils, and a continuously ro-

tating commutator having reversed spiral con- .

tacts for causing a progressive and recipro-
catingshifting of the electrieal activity in said
coils. .

2.-Ina loom, the combination with a shut-
tle constituting an armature and a series of
magnet coils actuating the loom shuttle, of a
commutator cylinder having a spiral rib or
contact, and a series of contacts correspond-
ing to the coil terminals and upon which it
wipes in succession. :

3. Inaloom, the combination with the loom
shuttle constructed as an armature, of a series

of coils parallel to the shuttle race, a contact
terminal for each coil, and a commutator hav-
ing a spiral contact mounted on arotary shaft
parallel to the shuttle race, as and for the pur-
pose described.

4. The combination with the loom shuttle
operating as an armature, of an actuating
magnet or magnets, and a commutator having
a rotary member provided with a spiral wiper
at the end of which is a dwell contact surface,
as and for the purpose described.

5. In a loom, the combination with the loom
shuttle operating as an armature,of an actu-
ating electro-magnet or magnets, and a ro-
tary commutator having reversed spiral wip-
ing contacts united at their ends in a dwell
contact, as and for the purpose described.

6. The combination with a series of mag-
net coils mounted parallel to the shuttle race
and on a fixed part of the frame, the station-
ary reeds,and a shuttle constituting an arma-
ture and carrying a traversing lay. i

7. In aloom,the combination of the two se-
ries of magnets mounted above and below the
shed and upon a fixed support, the reed unit-
ing said magnets, and a shuttle constituting
an armature to said magnets.

8. In aloom, the combination of the two se-
ries'of magnets mounted respectively at op-
posite sides of the shed, a casing for said mag-
nets upholding or supporting the shed, and
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the shuttle constituting an armature and frav=",

ersing in the space between the casings.

9. In a loom, the combination of the series
of incased magnets, the reed joining the cas-
ings at the rear of the shuttle race, and the
shuttle constituting an armature for said mag-
nets.

10. In a loom,the combination with the two
series of incased magnets mounted respect-
ively above and below the shed, and the shut-
tle constituting an armature for said mag-
nets, and operating in a shuttle race or guide
formed between said magnets. .

11. The combination in aloom, of a shuttle
operating as an armature, an electro-magnet
or magnets operating thereon and arranged
beside the shuttle race or path of the shuttle
to cause the same fo traverse the shed,and a
commutator for shifting or varying the cur-
rent in coils of the magnet, said commutator
having a dwell as deseribed to prolong the
magnetic state existing at the termination of
the shuttle’s throw, whereby the latter may
be prevented from leaving the magnetie field
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or may be stopped at the end of its traverse. .

- 12. The combination, substantially as de-
scribed, of a shuttle constituting an armature,
a series of actuating electro-magnetic coils
causing the same to traverse the shed, and
means for prolonging the action of the final
one of said coils to stop the movement of the
shuttle at the end of its throw.

13. The combination with a shuttle consti-
tuting an armature, of an electric coil, and a
commutator or eircuit closer for bringing the
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coil into action to stop the movement of the | Stateof Massachusetts,this 16thdayof Mareh,

shuttle after it passes the shed. A. D. 1893.
14. The combination with a shuttle consti- LEVI W. LOMBARD.
tuting an armature, of an actuating magnet
5 coil or coils and a commutator having a pro- itnesses:
longed or dwell contact. CHARLES II. STEPHENSON,

Signed at Lynn, in the county of Essexand JoHN F. NELSON.




