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To all whom it may CoOncerm.:
Be it known that I, ToomAs C. ENTWISTLE,
a citizen of the United States, residing at Mel-

- rose, in the county of Middlesex and Com-
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monwealth of Massachusetts, have invented
certaln new and useful Improvements in Ex-
pansion Drop-Wires for Warping, Beaming,

and other Machines, of which the following is
a specification.

My invention relates to expansion drop-

wires for warping, beaming, and other ma- ;

chines; and it consists in the devices and com-
binations hereinafter described and claimed.
In the accompanying drawings, Figure 1 is

an 1sometric view of my improved drop-wire

box with brackets, drop-wires, and stop-bar,
part of the drop-wires being supported. by
the warp-yarns, and the remainder of them
having fallen upon the stop-bar; Fig. 2, a ver-

tical cross-section of said box between two

adjacent drop-wire brackets; Fig. 3, a hori-
zontal central longitudinal section of the drop-
wire box; Fig. 4, a side elevation of the drop-
wire bracket detached; Fig. 5, a plan of the
bottom of the same; Fig. 6, an end elevation

~of the outer or enlarged end of the same; Fig.
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7, a side elevation of the drop-wire detached;
Fig. 8, a plan of the bottom of the same; Fig.
J, a vertical cross-section of two drop-wire
boxes between the drop-wires, a cross-section
of the vibrator-shaft and vibrator, and of the
stop-rod, the arms which connect said shaft
with the vibrating bars being in side eleva-
tion, and two carrier-rolls being shown in end
elevation. | . -
Heretofore drop-wires of expansion-dron-
wire boxes have been supported by the warp-
yarns in front of such boxes, and the drop-
wires having necessarily been made heavy, in
order to bestrong enough to stop the vibrator,
and having been wholly supported by the
yarns, their weight has caused the slack yarns
to sag sufficiently to allow the drop-wires to
be struck by the vibrator, thereby bringing
into action the stop mechanism when no yarns
were broken. To remedy this defect, to make
a drop-wire box that shall occupy less room,

~and to provide improved meansof varying the

spaces between the drop-wires i§ the object of
my invention. - - )

The drop-wires ofso-called ‘‘expansion-drop-
wire boxes’’ In warping and beaming machines
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are usually expanded or spread apart by the
same means as are used to expand or spread
apart the dents of expansion-combs in such sz

machines.

Ifor a drop-wire box I use a box like the
comb -box described in an application, No.
143,046, filed by me September 15, 1884, for
patent for improvement in combs for warp- 6o
ing, beaming, and other machines, and now
pending, except in the position of the longi-
tudinal slot—that 1s, instead of the wusual
drop-wire box, consisting of two strips of
wood or iron hollowed on their inner sur- g5

- faces o receive springs, dents, guide-rods,

and a gaide and stop rod, I use a tube, A, (pref-
erably metallic,) slotted from end to end on
the back side thereof—that is, on the side to-
ward the warp-beam at ¢. Within this tube 70
or box A, I place a single pair of springs, C
C’, wound together at a single operation, in
alternating spirals, in the usual manner. Be-
tween the coils of thesprings I insert the flat
shanks @ of the drop-wire holders or brack- 75
ets W. Ilach shank er is of about the thick-
ness and depth of a dent in an ordinary ex-
pansion-comb, and is kept in its proper place
in the springs, as such dents are, by guide-
rods R, placed between it and the springs,
and 18 prevented from being drawn out of the
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- springs by the stop-rod R', which passes

through a hole in each shank. The ends of
the guide-rods and the stop-rod are looped
around rings R*—one at each end of the tube 83
A within the same. Ilach bracket W is pro-

| vided with a head, w', shaped on the side next

the tube A to fit the outside of said tube, and
18 also provided with ears w’ w® at its outer

end, just below the head ', between which gc

ears 18 pivoted a drop-wire, V, on a horizon-

tal pivot, w’.
The form of the drop-wire is shown in Figs.

7T.and §, one end being bent into a ring, v, t0

recelve the pivot #°, and the other bent into
a -spiral or yarn eye, ¢, of the usual form.
In useasingle warp-yarn, Y, is passed through
each yarn-eye ¢/, and by tension and friction
(the yarn running in the direction shown by
the arrows 1n Kigs. 1 and 9) holds the drop-
wire in a nearly vertical position against the
back of the head ¥ of the drop-wire bracket
W. When a yarn breaks, the drop - wire
through which that yarn runs falls downupon
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the stop-bar T, which is of the usual construc-
tion and operation. |

Asan additional precaution to that afforded
by the guide-rods and stop-rod against the
drop-wire brackets rocking in the slot @, and
throwing the drop-wires out of parallelism
with each other when in their raised position,
cach shank w, just in front of the head w/, is
thickened at ' on each side to the thickness
of the head.

When any drop-wire rests upon the stop-
bar, it lies in the path of the vibrating bar m
of the vibrator M, and stops the same in its
forward motion. The vibrator is of the usual
construction and operation, and consists of a
horizontal rock-shaft, m’, provided with arms

m?, to the upper ends of which arms is secured.

the horizontal bar m.

The vibrator shown in Fig. 9 is double—
that is, it has double arms and two vibrating
bars on the same shaft, m'—to enable two drop-
wire boxes to be used where a very largenum-
ber of warp-yarns are being wound on the
same beam, and where it is desired to bring
the adjacent yarns nearer together than it 1s
practicable to set the adjacent drop-wires.
In such a case the drop-wires of one drop-
wire box alternate with the drop-wires of the
other box, one half of the threads (taken al-
ternately) passing through one set of drop-
wires and the other half of the yarns passing
throngh the other set of drop-wires. When
the shaft m' is rocked, the vibrating bar m
swings back and forth, its extreme positions
being shown by dotted lines. When the mo-
tion of the vibrator is arrested by the bar m
striking against the end of a fallen drop-wire,
the well-known stop-motion (not shown) is
thereby brought into play and stops {he ma-
chine in the usnal manner, as shown and de-
seribed in Patent No. 137,605, granted April
8, 1873, to George S. Follensbee and myself,
for improvementin stop mechanisms for warp-

- ing-machines.
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The row of drop-wires is expanded by sub-
stantially the same means as are shown and

described in the pending application above

referred to—that is, by winding up on drums
I Istraps H H, (preferably metallic,) the In-
ner ends of said straps being provided with
loops %, which surround dents or pins #/,
passed through the springs near the ends
thereof, the other ends of the straps being se-
cured to the drumsinany convenient manner.
The drums are revolved by means of hand-
wheels J J, and aresupported in brackets K
K, projecting from the heads L. L. or hollow
cylinders which surround the ends of the tube
A, and are secured thereto by any convenient
means. The drum-supporting brackets K K
are drilled through transversely toreceive the
drums, are slotted longitudinally and verti-
cally at , to admit the straps H H, which pass
out through holes in the centers of the ends of
the heads. The drum-supporting brackets Ik
K are provided with transverse slits &% which

333,118

In each of the brackets K K, near the outer
end of the same, there is a vertical clamp-
secrew, S, which screw passes freely through 7o
the part of the bracket K above said slit and
enters a threadedhole inthelower part of said
bracket K, so that turning up said screw par-
tially closes the slit k* and pinches the drum
sufficiently to prevent its being turned by the 75
contraction of the springs. |

It is common in drop-wire boxes to use two

‘pairs of springs and to pass the dents whith

support the drop-wires through both pairs of
springs. Itfrequently happeuns, from onecause 30
or another, that one pairof springs willexpand
more readily than the other, and the dents
will be thrown out of parallelism with each
other, and the threads will be unequally
spaced. An inequality of tension between 85
the springs of the same pair will throw the
dents out of line and cause them to be une-
qually spaced, unless a similar defect exitt3 In
the other pair, where two pairs are used 1n
the same box. Besides the saving efiected g¢
and the mechanical advantage obtained there-
by, the use of a single pair of springs allows .
of the drop-wire box being constructed from
cheap wrought-iron pipe. |

Wherethe drop-wiresare guided by vertical 95
dents, the middle dent is usually held rigidly,
and the springs are expanded by means of a
right-and-left-hand scerew placed within the
box and turning in nuts, one of which 1s
fastened to each end of the springs; but this 1oo
method of expanding the springs is found to
make an uneven spacing of the dents and drop-
wires at the center of the box, owing to the
unequal elasticity of the halves of thesprings.

I do not fasten the middle drop-wire bracket, 105
but allow all the bracketsto move freely. By
turning either drum I expand thesprings from

the end farthest from thedrum so turned, and

the springs may be independently expanded
from either end, thereby inereasing thespaces 110
between the drop-wire brackets.

In practice I setone end of the row of drop-
wires at the proper place by turning the hand-
wheel. at that end of the row, and then set
the other end of the row by turning the other r1:
hand-wheel, the proper length of the row of
drop-wires when in use being equal to the dis-
tance between the heads of the beam. |

The slit ¢ being on the side of the box, a
little below the middle of the same, it is 1m- 120
possible for any dirt or lint to get into the box
and interfere with the expansion of the springs
and the movement of the drop-wire brackets,
much difficulty having been experienced from
this cause with boxes open at the top. 125

I elaim as my invention— C

1. The combination of a box or tube pro-
vided with a longitudinal slit, springs placed
within said box, drop-wire brackets having
shanks placed in said slit between the coils of 130
said springs, drop-wires having yarn-eyesand
pivoted to said brackets,the straps connected,
substantially as described, to said springs, the

lie in the same plane as the axes of the drums. | heads secured to said box or tube and pro-
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vided with drum-supporting brackets, the ]
drumsturning insaid bracketslast named,said
last-named brackets being slit in the plane of |
the axes of said drums, and means, substan-
trally as described, of closing the sides of said
slit upon said drums, said drums being con-
nected to said straps, as and for the purpose
specified. |

2. The combination of a box or tube pro-
vided with a longitudinal slit, springs placed
within said box, drop-wire brackets having
shanks placed in said slit between the coils of
sald springs, drop-wires having yarn-eyes and
pivoted to said brackets, the straps connected,
substantially as described, to sald springs, the

heads secured to said box or tube, and pro-
vided with drum-supporting brackets, the
drums connected fo said straps and turning in
said brackets last named, said last-named
brackets being slit in the plane of the axes of 20
said drums, and a clamp-screw turning freely

in the part of the bracket on one side of the
slit, and screwing into the part of the bracket

on the other side of said slit, as and for the
purpose specified.

THOMAS C. ENTWISTLE.

Witnesses:
ALBERT M. MOORE,
EDWARD W. THOMPSON.
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