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To-all whom it may concern:

Be 1t known that we, VERNON ROYLE and
JOIIN ROYLE, Jr., both of Paterson, in the
county of Passaic and State of New Jersey,
have invented a new and useful Improvement
in Warping or Reeling Machines, of which the
following 1s a specification.

Although ourinvention is more particularly
intended for warping-machines for winding on
reeling silk-warp preparatory to weaving, cer-
tain features thereof may be embodied in other
recling-machines for silk and in warping or
reeling machines for other materials.

Among thosefeaturesof the invention which
are applicable to reeling-machines generally
are the stop-motion, whereby the reeling is
stopped automatically when a thread breaks,
and the indicator, whereby the number of
yards of thread wound is indicated and the
machine automatically stopped when the de-
sired guantity 18 wound or reeled; and also
the mechanism for traversing the parting-bar
and reed-carriage may be embodied 1n other
reeling-machines for silk, and in warping or
reeling machines for other fibers and materials.

Ourinvention consistsin novel combinations
of parts, hereinafter described, and pointed out
in the claims, in the mechanisms for producing
the traverse motion of the parting-bar and
reed-carriage, whereby we provide a mechan-
ism which admits of the carriage being very
quickly and preciselyadjusted or set relatively
to the screw which operates 1t. Heretofore
the carriage has commonly been operated di-
rectly by a screw and a split nut or a nut-
section, which could be set only to the piteh
of the screw, except the screw be turned by
hand. According to this part of our inven-
tion, we provide a worm carried by the car-
riage and fitted to a splined shaft, and we
journal on the carriage a worm-wheel and a
drum, which may be clamped to turn by frie-
tional ebngagement with the worm-wheel, and
around which 1s passed, a8 many times as is
necessary, a cable or cord having its ends fixed
at opposite sides of the machine. When the

carriage is to be stopped, the drum is released
from the worm-wheel, and when the carriage
is to be started thedrum is turned by hand to
bring the carriage to the desired adjustment
and is then clamped to turn with the worm-
wheel. -

-r

The invention also consists in novel combi-
nations of parts, hereinafter described, and
pointed out in the claims, in the stop-motion,
through which the machine i1s stopped on the
breaking of a thread. According to this part
of our invention, the maechine is operated by
driving mechanism, which may have a shipper
or lever controlling a cluteh and which is held
in operative posttion by a trigger or movable
stop, and this trigger or stop is controlled
through snitable mechanism by a bar provided
with ratchet-shaped or spur teeth,and to which
a rapld reciprocating movement is imparted
in a plane transverse to the planes in which
the fallers or faller-wires are arranged. So
long as the threads are intact the reciprocat-
ing notched or toothed bar meets with no re-

sistance, but on the breaking of a thread its 7

taller drops onto the notched or toothed bar
and locks it against reciprocation, and the re-
sistance which it encounters causes it to react
on its operating mechanism and to throw off
the trigger or stop, thereby releasing theship-
per and clutch and stopping the machine. The
machine may also be stopped by the hand or
foot of the attendant.

The Iinvention also consists in a novel con-
struction and arrangement of a faller or faller-
wire frame, whereby provision is afforded for
swinging the frameinto such position that the
faller-wires will stand nearly vertical and the
threads will thereby be relieved of the greater
part of thelr weight, such faller-wire framec
being used with the reciprocating notched or
toothed bar hereinabove referred to.

The 1nvention also consists in a novel com-
bination of parts, including a rotary indicator,
whereby the trigger or movable stop will be
automatically thrown oif to release the cluteh
when the desired quantity of yards or meters
of filaments or threads are wound on the reel.

The 1nvention also consists in specific conm-
binations of parts hereinafter described, and
pointed out 1n the claims, and relating to the
mechanism whereby the reel, the shaft for
moving ortraversing the parting-bar and reed-
carriage, and the indicator are driven, and to
the construction of the bearings for the sev-

-eral shatts, whereby provision is afforded for

adjusting the shafts into proper alienment and
withouf necessitating any careful fitting of the

| bearings to the frame of the machine,
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The invention also conmsts in novel comb1
‘nations of parts hereinafter described, and

pointed out in the claims, and relating to the

construction of the reel, such combinations

10

including a novel connection of the bars or
lags with the heads and intermediate spiders
or supports, a novel connection of the elevat-
ing blades or bevels with the bars, and anovel
means of adJusblng and guldlng said blades or
bevels. -

" The invention also consists in other fefttures
of construction hereinafter descubed and

pointed out in the claims.

In the accompanying drawings we. hmve
illustrated a warping machine or mill partic-
ularly designed for silk, and which embodies
all the features ot our mventlon

In the drawings, Figure 1 is an end eleva-

~ tion of the warping- .machine proper and the

20

~machine only being' in section.

creel or spool-frame, one cone-pulley of the
Fig. 2 18 a

- frontelevationofthe machineproperonalarger

scale, the crossing-reed only being removed

and 1ts supportmc-' arm shown in section.
Fig. 3 is a partly-sectional elevation on the

. plane of the dotted line x =z, Fig. 2, of a
- part of the mechanism for traversing the part-

__30

ing-bar and reed-carriage. Fig. 418 an ele-

- vation on a still larger secale of .an adjustable

and spring-sustalded lever, whereby the de-
sired tension may be mamtamed in the cable

~ or cord through which the parting-bar and

- reed-carriage are operated.

Figs. band 6 are

respectively front and side elevations, upon a

35

‘motion shown in said ﬂgure

larger scale than Fig. 2, of parts of the stop-
Fig.7 1s a plan

~ of themachine proper on the same scale as Flig.
- 2. Tigs. 8and 9 are respectively a horizontal
- section and partial plan and a front view of a

50
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part of the frame and a bearing of novel con-
straction for one of the shafts of the machine;
and Tig. 10 is a view similar to Fig. 8, illus-

trating a slight modification of the. mvenblon |
Figs. 11 and 12 are respectively a plan and an
‘end view of a bearing for the end or ecross

shafts of the machine, including a section of
part of the frame. Figs. 13 and 14 are partly-
sectional elevations, on a much larger scale, of
parts of the frame, the main shaft, and stop-

motion, the former figure showing the parts in

operative position and the latter figure show-
ing them thrown off.  Fig. 15 is an elevation
in a plane at right angles to Figs. 13 and 14
and on the same scale. Ifig. 16 is an eleva-
tion of a part of the creel, with faller-wires
and their supporting-fr ame Fig. 1718 a plan
of parts shown in Fig. 16. Fig. 18 is an end

- elevation of part of a creel, with faller-wires

'50

and a frame therefor, which is pivoted to swing

upward In order to relieve the threads of the

larger part of the weight of the faller-wires.

Fig. 19 i a sectional view of a part of the reel
in a plane parallel with its axis. Figs. 20 and

21 are sectional views on the planes mdlca,ted

respectively, by the dotted lines y y and 2 z
Fig. 19.. Figs. 22, 23, and 24 are respectlve]y

~anend elevatlon a front elevation, and a plan,

erative posibion.
‘trigger or stop and tripping mechanism, also
‘1ncluding parts of the indicator to fllustrate

Fig. 81 represents one
of the parting-bars.

on a larger scale, of part of a stop-motion em-

“which has a

“on a larger scale, of a part of the creel shown

in Figs. 16 and 17, including faller-wires and
a part of their Supnortmg -frame. Figs.25and
and 26 are respectively a plan and an axial
section of the indicator on a larger scale than

in Figs, 2 and 7. Fig.271s a _31de view of one
half thereof, the outer half or disk, which has
‘the quicker rotary motion, being removed.

Fig. 28 18 a side view of the indicator com-
plete, mcludmg the tripping mechanism and

the trigger or movable stop controlled thereby.
Fig. 29 shows In its upper part a side view of

part of the inner disk, and in its lower part a

-similar view of the outer and quicker-moving
| disk, together with the trigger or stop and

trlppmn‘ mechanism, Showmg the latter in op-
| F:lg 30 is a plan of the

their relative position.
Iig. 32 is an elevation,

bodying our invention in a form adapted for
use with a reciprocating bar having square or

75

80

90

spur teeth and notches, instead of a bar hav-
ing ratchet-shaped teeth; and Fig. 33 repre-

sents part of a I'GGIpIOC‘LtH]“‘ bar hzwmn* such
square or spur teeth. |

Similar letters of reference deswnate cor re

sponding parts in all the figures.

95

In Fig. 1 we have shown an end irlew of the

warping-machine properand of the creel which
carries the spools from which the threads are
taken, and have also represented a telescopic

chine proper the rocking motion necessary to
reciprocate the pnotched or tocothed bar, whieh

forms an essential element of our stop-motion,

and which is upon the creel. In Figs. 2 and

7 the warping-machine proper is shown in
front elevation and in plan upon a somewhat

larger sc'ﬂe and the creel is omitied. |
A A desm*na,te two end frames or standar ds

107

shaft, _whleh transmits from the war ping-ma- R

ICS

LG -

of the Warplng-m'whme proper, which are

connected by longitudinal frames or stretchers
A’, one of which is represented in Fig. 2.0 At

the back of the machine 1s arranged the reel,

- central shatt, B, suppmted in
open bearings b in the end sta,ndards A. Ab
the opposite ends of this reel-shaft ‘II‘G handles

115

', whereby the reel may be lifted and removed

entire from the machine, as is usual in warp-
The reel is shown in the gen-

1ng-machines.

I20

eral views, Ifigs. 1, 2, and 7, and the details
of its construetmn Wth]l are included in our

invention, are 11]ustmted in Figs. 19, 20, and
21. At opposite ends of the reel are heads ot

‘spiders B', which are secured upon the reel-
shaft B, and havesmooth eylindric peripheries

similar to pulleys, and intervening between

the end heads or spiders, B, are arranged one
“or more supporting frames or spiders, ]32 |

The heads and mtermlttent frames BB’ B*
have secured to them the bars or lags B? of the
reel, which are usually of wood; but instead

125

136_.

of these bars or lags being seeured directly to-

the periphery of the heads or frames B’ BB’ by
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imeans of bolts or serews inserted radially to
thecentral shaft, B, asis usunal, the bars or lags
are secured by screws or bolts * to the faces
of flanges 0", which are formed upon the heads
or frames I3" BB% and which projeet therefrom
approximately radial to the shaft B. Near
the end portions the bars orlags B’ are slotted
from their outer surfaces inward, as shown at
0%, and in these slots are arranged the bevels or
clevating-blades B, which are usually of metal,
and which at their inner ends are connected
by a jointwith the bars or lags B? and at their
outer ends are adjustable toward and from the
shaft B to vary their angle of inclination rela-
tively to the bars or lags B3,

At the end of the reel is a pinion or gear

wheel, B’ which is formed integral in one cast-
1ng with a broad flange, B’ extending outward
transversely to the shaift I3, as best shown in
Fig. 19, and in this flange are oblique slots 2°,
of substantially the form shown in Tig. 20,
and which receive projections 2° upon the
outer ends of the elevating blades or bevels
B%. The casting forming the pinionand flange
B> B is adjustably connected with the arms of
the heads or end frames, B, by means of bolts
or serews O’ and segmental slots 4% as shown

- best in Fig. 20; and hence it will bescen that

by turning the flange B° relatively to the end
frame or head, B, of the reel the elevating
bevels or plates I3* will, by the engagement of
their ends with the oblique slots §°, be shifted
outward orinward at their outer ends, so as to
givethemagreaterorlessinelination relatively
to thebarsorlags 13°. The headsor end frames,
¥, are also provided with forked or bifarecated
flanges 4", which receive the outer ends of the
elevating Dblades or bevels BY, and serve to
gulde the blades or bevels in their outward
and Inward movement and to hold them
against shifting transversely to the length of
the bars I3%, and prevent their splitting such
bars by bearing against the sides of the slots
b'. Springs 0" are also connected with the
blades or bevels BY, for drawing them inward
into the slots b

In the end of the slot &' in each bar or lag

B 1s Inserted a casting, ", having an under-

cut notch or recess which forms the female
member of a knuckle-joint, and the blade or
bevel B' 1s formed with a curved tongue or
male member, 6, which enters such notch or
recess and forms therewith a knuckle-joint or
dovetailed connection between the blade or
bevel I3 and the bar or lag B®. One pecaliar
feature of the joint described is that the center
on which the joint 4" 4™ works, and on which
the blade or bevel swings, is and always re-
mains coinctdent with the point at which the
outer face of the blade or bevel intersects the
outer face of the bar or lag, and hence such
point remains stationary even when the blade
or bevel 18 Inclined at different angles,

At one end of the machine is a shaft, C,
which may be provided with fast and loose
pulleys ¢ ¢, and which is fitted to bearings
¢, secured to the end frame, A, as we shall

- hereinafter describe. Near the other end of
the machine is a similar shaft, ¢/, which is
also fitted to bearings ¢’, secured to the end 7o
frame, A, and which receives motion by a
belt, C, running on reversely-set cone-pulleys
C* C' from the shaft C. |
C> C° designate a bevel-wheel and a spur-
pinion,which arehererepresented as journaled 75
upon a stuad, ¢, and which may be rotated as
one, and motion is transmitted from the shaft
U to the rcel-shaft by means of the bevel-pin-
10n ¢' on the shait ¢’ engaging the bevel-wheel
C* and by the pinion C° engaging the spur 8o
wheel or circle of the teeth B® upon the end of
the reel. Although this form of gearing for
lmparting motion to the reelis very desirable,
16 1s obvious that other equivalent arrange-
ments ot gear-wheels might be employed. 85
A desirable construction of the bearings
for supporting the shafts C ¢’ from the end
frames or standards, A, is represented in
Figs. 11 and 12. The bearing ¢* to which the
shaft C or €' isfitted, is convex externally and 90
1s secured to the frame A by an inwardly-con-
cave clamp, ¢’, which is divided, as shown in
Fig. 12, and the two halves or portions of
which are drawn together and eaused to bear
tightly upon the bearing ¢ by a bolt, ¢%, con- 05
neeting them, as shown in Fig, 12. The ends
of these clamping-sections ¢ are hooked or
shouldered, as shown at ¢, and engage holes
or perforations ¢’, formed in the frame A, as
shown in Fig. 12, and the convex exterior of 100
the bearing ¢ is supported on one side by the
divided clamp ¢ and at a diametrically-op-
posite point by a concave seat, ¢, formed upon
the frame A. Althougeh we consider this con-
struction very desirable for the shafts C (7, it 105
18 obvious that bearings of other construe-
tion might be employed. As here repre-
sented, the stuad ¢’, on which the wheel and
pinion (7 C° turn, projects from a hanger, ¢,
depending from the frame portion, as shown 110
- Fig. 1, and to this hanger is secured a
fixed sleeve, ¢', (see Fig. 1,) which surrounds
the shaft ¢/, and on which the cone-pulley ¢!
rotates loosely. The cone-pulley C!is there-
fore not fixed upon the shaft (', but is con- r1:g
nected therewith by a eluteh, ¢, which is fit-
ted to slide upon the shaft ¢ into and out of
engagement with the pulley C!, and which is
controlled by a stopping and starting lever or
shipper, D, as 1s best shown in Figs. 13, 14, 120
and 15, and which will be hereinafter fully de-
scribed. The pulley, cluteh, and shipper, or
stopping and starting lever, constitute d riving
mechanism, which may be adjusted to drive
the machine and there held operative by a 125
trigger, or thrown out by a spring or equiva-
lent weight when released from the trigeer, so
that the parts of the machine will be station-
ary and the shaft Cand pulley C* only will be
operated. 130

Upon the shaft €’ is a worm or screw, ¢

which engages a worm-wheel, ¢, secured apon
the shaft I, which extends lengthwise of the

machine parallel with the reel and has bear-
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framee, A. These bearings may be of any suit-

- able construction; but wha,t we now consider

‘N

¢

15

20

a very desirable construction is shown in Figs.

8, 9, and 10. The bearing ¢, to which the

shaft I is fitted, has a convex exterior, and 18
held in place by the concave clamp ¢*, secured
by screws or bolts ¢’ to the frame A, the frame

‘having an opemnﬂ' and concave seab ¢*, where-

by the bearing ¢’ is supported at the .&nde op-

posite the clamp ¢*.  The concave seat ¢' may
be formed upon the frame itself, or may be
formed by.a ring-support separate from the
frame and bearing against the frame opposite
the perforation or opening through which the
shaft E and the bearing ¢ ploJeet as shown

-in Fig. 10. We have also shown the bearing
¢ as having a radial projection, ¢’, which may

engage a notch, €% in the concave clamp €,
and which loeks the bearing Lo the ¢lamp, S0
that the bearing ‘cannot turn with the shaft.

- Through this projection may be bored an oil-

hole for lubricating the shaft.

K’ designates a carriage, Whleh 1S auanged

at the front of the machine, and which has a
reciprocating motion 1eugt11wise of the shaft

E. This carriage I supports the parting-bars

- ¢%, and it has a rearwardly- pI'Q]eGLII]'-T arm, e°,
- whleh carries the distributing-reed é’, and a

30

35

forwardly-projectingarm, ¢, which carriesthe
crossing-reed ¢''. The dietriblitin g-reed e’ may

have a screw-connection, ¢, with the arm ¢°, |

which prov1dee for the fine adJ ustment of the
reed ¢° relatively to the arm ¢ and to the reel
onto which the threads s pass.

The mechanism whereby the carriage F is

traversed along the shaft I is best represented-

in Figs. 2, 3, and 7. The shatt Liissplined or

{O

gmoved thr ough the principal portion of its

length, as shown in Figs. 3 and 7, and upon it
is fitted a worm or screw, I, whleh by means

~of the spline or feather and crreove is locked

45

to turn with the shaft, but is free_to slide along
the shaft. In the carriage E'is secured a stud
or fixed Journal f, upon which is fitted a sleeve

or thimble, 7, as shown in Fig. 3.

- B? designates a worm- whee] which is.jour-

| naled upon thesleeve or th1mble f" and which

50

engages the worm or screw Lf, and this worm-
wheel has a hub, which plejeebe forward and
supports a eylmdrle drum, E*, having castin-

tegral with it a hand- Whee] . The drum

and hand-wheel E* I&® are not therefore, con-

~ nected immovably with the worm-wheel E?;

53

but they are fitted loosely upon -the hub of

- such worm-wheel, and between the drum and

the face of the worm - wheel is introduced a

“washer, /%, which may be of leather or other
~ frietion - producing material. - To the outer

ing-nut, f%, and by screwing up this nut the

end of the hub of the worm-wheel E’, on which
the drum E! is journaled, is epphed a clamp-

drum E* and the worm- Wheel I’ may belocked

- together by the friectional contact produced

63

threugh the washer f%, and may be made to

.

ings ¢/, whereby it is supported from the end | 18 loosened the drum and wheel E* B ]35 may

turn independently of the worm-wheel FE’.

T designates asmall wire cable or other ﬂeﬁn )

ble connection, which at the end f* 1s fast to

the end frame, A, of the machine, and at the
opposite end, f5 is.secured upon the upper

end of the lever F’ which has a fulerum-bear-

ing-in the movable stlrrup E%, as best shown

in Flg 4, but also in Fig. 2. Applled to the

| lower end of the lever K is a spring, f°, and

the stirrup, which forms the fulerum- bea,rinﬂ'

70

75

of the lever, is connected by a screw- threaded |

| shank, f7, with the end standard or frame, A.

By screwing up the nuts, which are shown 1n

the stirrup F? all slack in the cable or other
flexible conneetlen F, may be taken up, and
a uniform tension w111 be maintained upon the
cable, and it will be held extended by the con-

stant action of the spring. f°. The cable or
other connection, F, is passed as many times
as may be necessary around the drum E*, and
may be secured thereto, and hence it 1mll be
obvious that when the drum E* is locked fast
to the worm-wheel E® by the clamping-nut f*
the drum will turn with the worm-wheel as
the latter is rotated by the screw E?, and by
taking up a portion of the flexible eeble I on
one side of the drum and paying out such
cable from the opposite side of the drum the
carriage E' will traverse along the shaft at a
speed necessary to lay the warp properly upon
the reel. As here shown, the carriage K’ has
a bearing on the shaft E, and is partially sup-
ported thereby, and said carriage is here rep-

resented as having at the lower portiona wheel

or rolter, %, which, by bearing upon the rod
9, extending parallel with the shaft L, pre-
vents the carriage I from - turninﬂ' on the
shaft H. |

The creel for the S]_:mole from which the
threads are takenisshown in Fig. 1. ‘The up-
per portion of the creel, 'including the fallers
and such other parts of the stop-motion asare
‘thereon, are shown 1n end view In Fig. 22, in

side Vlew or front view 1o Fig. 23, a,nd In plfm o .

in Fig. 24.

- @ designates the end frames or stmderde of
the creel, which are connected by horizontal
bars or rails G/, upon which are secured the -
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slats or bars G‘r2 from which project pms or

_Spmdlee h for receiving the spools #'. The
threads s pass from the several spools #'. over
guide-rods 2* and through the eyes .at the
ends of the fallers or faller-wires #°.. At op-
posite ends of the creel are end plates or
frames, G*, which are connected by the rods A’

and by a thlrd rod or stretcher, A', on which
the fallers or faller-wiresh® are pwoted The

portions of the fallers which extend forward
beyond the rod 2% as shown in Fig. 22, may

120

serve as handles /°, whereby the fallers may

‘be lifted to enable the threads to be passed
through eyes which are at their free ends.
Fitted to asuitable guide-frame, 7°, in the up-

'tum as one, while when the Cldmplng nut f* | per porblen of the meel 1S & bm H ‘which ex-

30

80-
Fig. 4 as upon the screw-threaded shank flof
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tends lengthwise of the creel, and is toothed |

or notched upon its upper surface, as best
shown in Fig. 23. A reciprocating motion is
imparted to the bar H, as we shall hereinafter
describe, and it continues such motion until
any faller, which may be allowed to drop by
1ts thread breaking, falls upon the top of the
bar and thus engages with its teeth or notches.
When this occurs, the resistance which is op-
posed by the faller-wire to the movement of
the bar H reacts through the mechanism
which moves the bar and throws off the driv-
ing mechanism, as we shall hereinafter de-
scribe. In the present example of the inven-
tion the bar ¥ has ratchet-shaped teeth or
notches; but it might be formed with notches
or projections resembling spur-teeth. In or-
der to support the fallers 72* against lateral
movement and to enable them to oppose such
a resistance to the movement of the bar H as
will be effective when they drop into engage-
ment with the bar, we have represented a
channeled plate, 27, as secured to the front of
the creel, as best shown in Fig. 24, and re-
celving in the spaces or channels between its
projections the free ends of the fallers 77
Consequently when any faller drops upon the
bar H its end immediately adjacent to the bar
Is supported laterally by the channeled plate
/'y and the bending of the faller laterally is
prevented.

The bar H is reciprocated by means of a
rocking shaft extending from the creel to the
warping-machine, and shown in Fig. 1 as con-
sisting of two sections, A° 7’, sliding one within

the other telescopically, and connected by

couplings 2" 2" with the warping-machine and
creel. By the coupling 2" the telescopic shaft
15 connected with a short shaft, 2% upon the
warping-machine, and the coupling A", which
18 at the creel, is free to turn upon the fixed

~stud 2", supported by a hanger from the creel,

and sald coupling 2" has upon it an arm, A",
which engages a stud or arm, A%, projecting
laterally from the bar H, as shown in Fig. 22.
Consequently it will be seen that any rocking
motion which the shaft 7* 4° receives from the
short stop-motion shaft 2% on the warping-
machine will be communicated to the coup-
ling portion 4" of the creel, and through the
arm % and stud 2® will produce a rapid recip-
rocation of the toothed or notched bar H.

In reeling very light silk it may be desira-
ble to relieve the threads of the weight of the
fallers 4%, to which the threads are subject
with the arrangement of the parts shown in
KFigs. 22, 23, and 24, and for this purpose we
may arrange the faller-wire frame, which is
formed by the end pieces, G°, and the rods 7
h*, connecting them, upon pivots 4", as isshown
1n Kig. 18, so that the entire frame containing
the faller-wires can be swung upward from the
position shown by full lines in Fig. 18 to the
posifion shown by dotted lines in said figure.
The fallers 2”7 will then stand in a nearly ver-
tical position, and will bear with extreme
lightness upon the silk. In connection with

tion of the shaft C.
fast upon the shaft C', for a reason hereinafter

N

such pivoted faller-frame we may employ a
pivoted leg or pawl, 2", which may engage a

series of ratchet-teeth, 2%, on the end stand-
ard of the creel G, as is shown in Fig. 18, in

order to hold the faller-frame in its elevated
position, and such faller-frame may be pro-
vided with end handles, 2”, and a eenter han-
dle, 2%, by cither of which it may be raised

into the position shown by dotted lines in

Fig, 18.
Ifigs. 16 and 17 are views corresponding to

Figs. 23 and 24, but are on a smaller seale, and

for this reason we have referred particularly
in the foregoing description to Figs. 22, 23,
and 24.

The mechanism through which a rocking

motion is imparted to the telescopic shaft 2® 2°

from the short shaft 2™ upon the warping-ma-
chine is best illustrated in Figs. 1, 2, b, 6, 13,
14, and 15. The short shaft 4! is fitted to a

=hY
L
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bearing, A*, secured to the streteher A, and

sald short shaft has upon it a erank-arm, 2%,
L'o this crank-arm is pivoted a lever, I, having
1ts fulerum upon a wrist-pin, 4, which is in the
end of the crank-arm, and having connected
with 1ts opposite ends rods ¢ .

J designates a rock-shaft journaled in a
bearing secured to the end frame, A, of the
machine and having upon it two arms, @ ¢
The rod ¢" is connected with the arm ¢, and
with the arm ' is connected the rod 7> of an
eccentric, 4, which is loose upon the end por-
The eccentric ¢° is not

explained, but is connected therewith by a
clutch, which, as here shown, comprises a col-

lar, ¢, fast upon the shaft and having in its
face an annular groove,
has a pin, ¢°, which enters the annular groove,

The eccentric %"

and ¢ designates another pin,which is fast in

a collar, 4", fitted to slide upon the end of the
shaft " and controlled by an arm, % and a

rod, ¢”. When the collar ¢" is pushed out-
ward to the position shown in Fig. 14, the pin
"y, which it ecarries, will be entirely with-
drawn from the anunular groove 4 in the col-

lar 7', and the ecollars 7" ¢"* will rotate with the
shaft C, while the eccentrie ¢* will remain sta-
tionary. When, however, the collar " is slid
inward upon the shaft O’ to the position shown
in Fig. 13, the pin ¢ will project into the an-
i nular groove <%, and as the collars ¢ ¢" turn

with the shaft ¢’ the pin ¢ will come laterally

against the pin ¢’ in the eccentrie % and the

eccentric will thereafter be rotated and will

1mpart a rocking motion to the shaft J and a

reciprocating. motion to the rod 4, which is
connected with the lever 1.

ASs we have before stated, the eluteh ¢,
which constitutes a part of the shifting driv-
ing mechanism, 1s controlled by means of a le-
ver ov shipper, D, and which at the upper end
18 forked or bifurcated, as shown in Iig. 15,
to embrace the cluteh, and has one branch or
arm of its fork extended upward and provided
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with an operating-handle, D', whereby it may

be moved to shift the eluteh ¢,

This lever is




fulerumed or pivoted to the fmme at d, and is
provided with a pin or locking projection, &/
with which engages a shoulder, @, upon a

- trigger or pivoted stop, D? which latter is

S

10

- the pin or stop projection d’, the trigger or
‘pivoted stop D?serves to hold the clutch ¢'*
and the lever D in the position shown in Fig.

L5

pivoted to the frame -at d’. The trigger or
pivoted stop D?is connected by a rod, d*, with

one arm of a bell-crank lever, J’, whleh is fal-
crumed ab 4, and with the other arm of said
lever is connected the rod 4%, as shown in Fig.

2. By the engagement of its shoulder @ with

13, which is their operative position for lock-
g the pulley C* to the shaft C', so- that said

-eheft will be rotated eontmuously

Whenever the tiigger or pivoted stop D2 18

- pushed downward to the position shown in

- Fig

20

- (' and the entire meehlne

25

. 14, 80 as to disengage its shoulder ¢’ from
the pm or projection d’, the lever D will be
pulled back by the eetlon of a spring, d°, and

~will withdraw the clutch ¢ from engag gement

with the pulley C*, thereby stopping the shatt
So long as the
trigger or pivoted stop D’ remains in engage-

ment with the pin or projeetion d’, such en-
gagement will constitute a sufficient resistance,
~acting through the rod d' the bell-crank J’,

~ and the rod #, to hold the lower end of the le

30

39

10

constitute the fulerum on whic

ver I against movement and the point of con-
nection of the rod 4? Wlth the leyer I will then

swung by the eccentric ¢°, acting through the
rod 4°, the rock-shaft J, and the rod 7. The
wrist- pm %, which SUpportS the lever I, being

.between the points of attachment of the rods
¢ %, the erank-arm 7%, and the short shaft A",

will receive a reelprocatlhg rotary or oscillat-

1ng motion so long as the lower end of the le-

ver I is held against movement by the rod #,

and through the telescopic shaft A° 7’ the

toothed or notched bar H will receive a short

- reciprocating motion. 'When one of the threads

45

- ment of the rod <%, and by the pomtwe motion
transmitted through the rod ¢’ the lever I will |

8 breaks, the faller 2’ which it controls will

drop  into engagement with the notched or.

toothed bar H, and thereby will lock said bar
against reclproeetlon When this oceurs, the
resistance to the osullatlon of the shaft A'
and the erank-arm 2” will be very much greater
than the 1e51eta,uee which opposes the move-

~be swung upon the pin 4 as a fulerum, and
~ through “the rod @ the bell-crank J’ and the

55
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rod d* will
stop D% whereupon the shipper-lever D will
be released and said lever and clutch ¢ will
be drawn baclk by the spring @ and Wlll stop
the machine.

When the re01proe'1tmg notched or toothed

bar H is provided with ratchet-shaped teeth or
saw-like teeth, as shown in Fig. 23, and as 1t

18 supposed to have when the mechemsm just

described is employed to.operate. it, it is ob-

ViOUS that the fallel‘s hl} Wlll Whe[] dropped ]001{

the bar H against movenient in one direction

. only,and if the barbe moved_in the opposite di-

the lever I is .

pull down the trigger or pivoted

‘as shown in Fig.

opposite ends of the pivoted sockets ™.

370,162

| rection its ratchet-shaped teeth will simply

lift the faller, and the latter will not lock the

bar until it commences its return movement.
It will therefore be understood that when the

bar H has such ratchet-shaped teeth or notches

70

ashort interval may elapse between the break-
ing of a thread and the st{)ppmg of the ma-

chine.

- In order to insure the msta,ntaneous etop

75

pmﬂ‘ of the machine, no matter in which di- '

rection the bar H may be moving, when the

faller 7* drops upon it, we may make the bar

H with square or spur ehaped teeth or notches,

shaft J’ and the rod 7 (shown in Fig. 2) should
be replaced by a T-shaped lever, J° 2, which is

fulerumed at j similarly to the bell- Cr ank lever
J’, before described, and as shown in Fig. 32.

The rod d*is conneeted with one arm of the
" T-lever J% and with its other and opposite arm

are oonneeted rods ¢'* ¢, which both lead to
the lower end of the lever I, and are connected
therewith at the same pomt In this modlﬂ

“ecation the rods #** 4" slide throuo*h sockets '

33, and in such case the r ook --

90

which areswiveled or pivoted to Opp(}Slte ends |

of the T-lever J?, and the rods 4" 4'° are pro-

vided with stop- collars i, which come egamst
The
stop-collars +'7 preferably consist of nuts, so as
to be capable of adjustment upon the rods 4"

.
into engagement w1th the spur-teeth of the bar

H when the bar H is moving in one direction,

a pull will be exerted through the rod ", and |

by its stop-collar ¢ bearing against the socket

If
the faller thus engages with the bar H when

With this arrangement, if a faller,2?,drop.

5

ICO

4% at one end of the lever J* sald lever will be
tilted and the rod ' will be drawn downward
to throw off the trigger or pivoted stop D".

IOS

it is moving in the other direction,a push will
be transmitted through the rod ", and its stop-

collar, by its action on the eoeket i at the

i 1ower end of the lever J?, will tilt the lever in
the same dircction as before, and through the
rod d* will pull down the trigger or pwoted,
stop D?and stop the machine.
‘arrangement of mechanism it will therefore

be seen that the machine will be mst.;mtly
stopped, whether the bar H be moving in one
or other direction,when the faller 7° drops into
engagement with its spur-shaped teeth.

11O

By this latter

f1s

“Whenever the trigger or pivoted stop D?is

relieved of downward pull it will be raised,

S0 as to bring its shoulder ¢ into enwagement

with the pin or stop projection d', by the ac-
tion of thespring d’, which may be attached

to any ﬁ"(@d portion 'of the framing-of the ma-
chine.

3}

In Figs. 2,
spring, 4%, as extendmﬂr between the arm o

formed upon the crank-arm A, and an arm, 7,

serves to increase the remstanee which 1s op-

D, and 6 we have Iepresented a, |

120

125

‘extending fromthelever I, end this spring also -

130

posed to the swinging movement of the lever

I upon the wrist-pin ¢, and therefore aids in
holding the rod ¢* and the point at which 1t

‘connects with the lower end of the lever I
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stationary during the normal operation of the |
machine. This spring is not, however, an cs-
sentlal element of the mechanism and is en-
tirely omitted from Fig. 32.

5 The handle I, which is at the upper end of
the lever D, has a limited movement inde-
pendently of the lever in a direction to throw
off the clutch ¢ from the pulley C. In this
example of our invention the handle IY is piv-

10 oted at d' to the lever D, as shown in Figs. 13
and 14, and is connected by a rod, d’,with the
trigger or pivoted stop D% The handle D’ is
forked or socketed to receive the upper end
of the lever D, and its movement in a direc-

15 tion to throw off the lever D and the clutch
¢ is limited by the shoulder or surface @ upon
the handle ecoming in contact with the side of
the lever, as isillustrated in Fig. 14, and after
such throwing-off operation of the handle D’

20 16 will be returned to normal position, as
shown in Fig. 13, by the action of the spring
d*. If it be desired to throw off the driving
mechanism by hand, the handle D’ is to be
taken hold of and moved in the direction of

25 the arrow in Fig. 13. TIts first movement will
therefore be independent of the lever D, caus-
Ing it to exert a downward push upon the rod
d> and to throw down the trigger or pivoted
stop D* out of engagement with the pin or |

30 8top projection d' before the shoulder ¢° comes
agamst the side of the lever D. When the
independent movement of the handle D’ is ter-
minated by the shoulder @ striking the side
of the lever D, the movement of the lever I

'35 to throw off the clutch ¢” will be performed
by the spring &, or by a further pressure upon
the handle D’ in the same direction as before.
It is also desirable to provide means whereby
the driving mechanism may be thrown off by

40 the foot of the operator when on either side
of the machine.

Near opposite ends of the machine are le-
vers J°, which are pivoted at their apper ends,
J and extend downward to near the Hoor, and

45 one of these levers has a laterally-extending
arm, 7%, which is connected by a rod, 4°, with
an arm, J% fulerumed upon the same pivot, d,
as the lever D, and having an upward pro-
Jection, 7', provided with an adjustable stop

50 consisting of a screw, 5%, bearing upon the le-
ver D. The two depending foot-levers J* are
shown as connected by a rod, j° so that the
operator by moving the lever, which is at
either side of the machine, may transmit mo-

55 tion to the rod j* and so move the arm J-
Upon the rod j°is a lateral projection, j7, which
is connected by a rod, j%, with the trigger or
pivoted stop D? and through which said stop
may be moved to withdraw it from engagement

Ac with the pin or stop projection d and throw
off the driving mechanism. Whenever it is
desired to throw off the mechanism by the op-
eratorstanding near either end of the machine,
the corresponding lever, J?, is moved by the

65 foot,and thedownward movement of the rod 7
thereby produeed, acts through the rod 7° to

draw down the trigger or movable stop D and |

atthesametimethearm J*and the stop-projee-
tion j° are moved away from the lever D, so as
to permit the movement of said lever by the
spring ¢’ as soon as the trigger or movable
stop D Isthrown off. 'Wehave provided lost
motion in the connection between the arm 4
and the trigger or movable stop D?, so as to
permit the throwing off of the trigger or mov-
able stop by the handle I, or by means of an
indicator hereinafter deseribed, without im-
posing on the handle or on the indicator the
additional resistance due to the weight of the
foot-levers J* and their connections 5 j°.  As
here represented, this slack or lost motion is
provided for by slotting the end of the rod 47
as shown at j%, and providing therein a set-
scerew, 7, which bears against the under side
ot the pin onthearmj. Consequently, when
the foot-levers J° are operated tothrow off the
trigger or movable stop D% the arm 47 trans-
mits motion through thescrew ;' to the rod j°;
but when the trigger D* is thrown off by the
handle D', or by the indicator hereinafter de-
scribed, the rod.j® moves dowuward to the
length of its slot j* without imparting any mo-
tion to therod j° and the levers J°, and trigger
D* is therefore relieved of the resistance due
to the weight of these parts.

1t is advantageous to have the eccentric ¢,
which operates the stop - motion, loose upon
the shaft C', because then the cluteh which op-
erates the eccentrie ¢* will be thrown off when
turning the machine backward by hand, and
the stop -motion will, during such turning
back by hand, remaininoperative. Thisclutch
also provides for a turning movement of the
reel when the machine is first started, before
any motion 18 trausmitted to the stop-motion,
and hence this turning motion of the reel
serves, by tightening the threads s, to lift all
the fallers 4’ before any motion is transmitted
to the notched or toothed bar H.

As best shown in Figs. 13 and 14, the rod
¢, which controls the cluteh for connecting
the eccentric ¢’ with the shaft (¥, is connected
with the lever D, said lever having at itsside
a pivoted socket,:", through which the rod "
plays, and the rod ¢* having collars ¢” and a
spring, ¢*, through whiclr the lever D acts
upon the rod % to throw the stop-motion
clutch into gear. When thelever D is moved
to throw off the clutch ¢, the pivoted socket
i" acts direetly upon one of the collars i to
throw off the stop-motion cluteh; but when
the lever Dis moved in the opposite direction
to start the machine, it acts upon the rod ",
through the spring ¢, and this spring will
yleld in case the pin ¢ should strike against
the end of the pin.i’at the moment of engage-
ment, and will, by its resilience, complete the
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movement of the rod * as soon as the pin %

15 carried out of line with the pin 4* by the ro-
tation of the cluteh-collar 4.

In order to antomatically throw off the driv-
ing mechanism and stop the machine when a
definite and predetermined quantity of warp

has been wound upon the reel, we employ a ro-

I30
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tary indicator which, at a predetermined time,
serves tothrow off the trigger or movable stop -

D?, and thus release the shipper-lever D and
the clutch ¢'®. This indicatoris best shown 1n

Figs. 25 to 30, inclusive, and is applied upon

the end of the shaft I adjacent to the driving-
clutch ¢*. Asshown in Fig. 26, the bearing
¢ for the shaft E has extending from it a sta-

tionary sleeve, ¢, which surrounds the shaft

E, and the shaft has a portion, ¢*, of reduced
diameter,extending beyond said sleeve. - The

- indicator comprises as essential elements two

-rotary disks or members, K K’, which are.
e )

IS5

graduated upon their peripheries, as is best

shown in Fig. 25, and which we term,respect-

ively,“‘first’”’ and ‘‘second’’ disks or members.

- The first disk or member,K,is locked to turn
- with the shaft, as we shall presently describe,

s

- €”; and this washer may belocked to the shaft
by a tooth or projection,k’,(shown in Fig. 26,)

and through suitable gearing imparts a step-
by-step motion to the second disk, K’, which

latter is free to turn. upon the fixed sleeve or

hub ¢®. As here represented, a washer, &, 18
interposed betweenthe central hub of the first

- disk,K,and the shoulder of the shaft E which

i1s at the extremity of the fixed sleeve or hub

~ soas to turn with the shaft. Upon the outer

20
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15

~carries at one end a short shaft or axle, % and

‘extremity of the shaft Bis fitted a clamping or-
binding nut, &%, which whenset uportightened |

clamps the first disk, K, between 1t and the
washer &, which turns positively with the shaft,
and thereby the disk K is held so-as to turnin

unison with the shaft. The disk K may have
its periphery graduated in meters or other di--

visions of measure, and in this example of the

invention the periphery ofthe disk issupposed.

to represent five meters in its circamference,
and is graduated to meters and fourths of a
meter, while the second disk, K, 1s graduated
to indicate five hundred meters, and its spaces

‘each indicate five meters. Upon the hub or |

sleeve ¢”,outside the second disk, X', isanarm

or cross-bar, £*, which may be secured upon |

the hub orsleeve by a set-serew, k', and which

~at the other end a bell and bell-hammer, &°.

50
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This bell does not constitute an essential part
of the invention, but it may be employed for
convenience. The short shaft or axle k* has

‘upon it a star-wheel or.a trip-wheel, k', having
radial projections, and at the other end is pro-.

vided with a pinion, %%, which engages a circu-
lar series of teeth constituting a spur-wheel,
k°, on the second disk, K. Upon the first disk,
K, is secured a tripper or tripping device, k",
which at each rotation of the disk K acts upon
the star or tripping wheel %7, as shown in Fig.

29, and turns it a fractional-portion of a revo-
lution or one tooth, thereby impartinga slight |

- turning movement to the pinion £° and through

it advancing the second disk, K, to the extent

~ "of one of the spaces between its graduations,

- which represent five meters. .

I designates a roller, which is .'mmmte'd

upon an arm, k% and which bears upon the
faee of the star or tripping wheel %', said roller

8 - 370162

' béing pressed against the wheel by a spring,

k%, This wheel %" therefore serves to hold
the tripping-wheel k" and the second disk, 1{’,
which it controls, in proper position, and in-

“sures the turning of said disk to the exact ex-

tent required by each rotation of-the disk K.

The disk K’ may be provided on its interior
with toes or projections &k, which, by acting
upon the toe or arm % of the bell-hammer,
serve to sound the bell at intervals of time as

the disk K’ is turned step by step.

We have represented in connection with
the trigger or movable stop D* an arm, D’
which is mounted upon the same fulerum, &’

and which is connected with the trigger or

stop by a pin, m, so that the trigger or stop

79
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D? and the arm D* swing together as one

piece upon the fulcrum d’, as will be best

understood from Fig. 30. This arm D’ may
be considered as a part of the trigger or mov-
able stop. Upon the pin m are secured two .

arms, m’ m? which we term, respectively, the
‘“‘setting-arm’’ and the ‘‘throwing-off pawl.”

50

This setting-arm m’ and throwing-off pawl m* .

are both fastupon the pin orshort rock-shaftm,
so that any movement imparted to the setting-
arm m produces a like movement of the

throwing-off pawl m? The setting-arm m’

and the throwing-off pawl m* are acted upon,
respectively, by a setting-cam, n, and a throw-

‘ing-off  cam 7/, the cam » being movable by

and with the disk K’, and the cam n' being
movable with the disk K. During the nor-

mal operation of the machine, and until the

required quantity of warp is wound, the
throwing-off pawl m? is held out-of range of

the throwing-off cam »’ by means of & spring,
‘m®, which may be applied as shown in Figs.
1 28, 29, and 30, and which holds the throwing-

935
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off pawl m* down upona stop-pin, m', as shown. -

in Fig. 29. =

to antomatically stop the machine when any

predetermined quantity of warp is reeled,

In order to p’ro'vid.e. for settihg the indicator

IO

it is necessary to adjust the cams n n" circum-

ferentially relatively to the disks K’ K, 1in

unison with which they move, and to thisend
‘we have represented the cams n %' as not sup-
ported directly by the disks XK' K, but as sup-

ported by and directly secured upon plates

or ecam-carriers K? K3, which fit against the
outer sides or faces of the disks K K’ and are -
adjustable circumferentially relatively to the
said disks. As best shown in Fig. 28, the

cam - carriers K? K® have each a segmental

slot, I, which receives a clamping-bolt, 7, in-

serted in the disk X or X', and this slot and
bolt provide for turning and setting either
cam-carrier relatively to the disk with which
it is connected. We have represented by

115
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dotted circles in Fig. 28 a circular series of

‘holes, o, as formed in the disk K or KX, in any

one of which the bolt I may be inserted, and
such circular series of holes o, in connection
with the segmental slot 7, having greater length

130

than the space between any two holes, pro- |

vides for adjusting the cams n ' to any point
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throughout the circumference of the two disks
K K. Upou the disks K K’ are stop-pins or
prmeetmns o' 0°, and upon the cam-carriers
K* K° are notches or other marks or indiea-
tions o* 0*. These stop-pins and marks or in-

dications are made to register, as may be de-
sired, in setting the lndlc"thI by means of
pELWlS or 1;1V0t6(1 stops p p'. (Best shown in
Figs. 25 and 28.)

The manner of setting the indicator Wl]l be
best understood from I Flo 25, 1t being under-
stood that the camsn »' are located on the cam-
carriers K° K? at points dnmetl lcally opposite
the indications or notches o 0. To set the in-
dicator, the disks K K’ are both turned back
antil the stop-pins o' 0" strike the pawls p,and
the cam- cmuels K* K°® are turned until their
notches o’ o* coincide with the desired gradu-
atlons on the disks K X', and are then secured
1mmovably to the S.:lld disks by the clamping-
screws /.

Suppose, for example, that it be desired to
stop the machine after reeling four hundred
and sixty and one-half meters. The cam-car-
rier K’ is turned until its noteh o' coincides
with the 460 mark on the disk K’ and is there
secured, and the eam-earrier K*is turned until
1ts notch o° coincides with the half-meter mark
on the disk K and is there secared. The disks
K K’ are then turned till their stop-pins o’ o’
comeagalinstthe pawls p and theindicatoris set
for operation. The pawl or gage p’ is to facili-
tatethereadingoftheindicatoratany timedur-
1ng the operation of the machine. As here
shown, the pawls p are weighted at their rear
ends, sothat their edges or ends will normall y
be raised sufficiently from the disks K K’ to en-
able the stop-pins o' o to pass under them.
When the pawls are to be used for setting the
indicator, they may be pressed down by thefin-
gers upon the disks, so that by engaging with
the pins o’ o° they will arrest the turning of the
disks. Theindicatorhaving beenp 1'0perl y set,
as above deseribed, the machine is started, and
at each rotation of the first disk, K, the trlp
k', by its action upon the star- wheel or trip-
wheel & , turns 1t forward one tooth and there-
by 1mparts to the second disk, K',a rotary mo-
tion equal in extent to the dista,nce Oor space
between its graduations. The cam %’ has
meanwhile no action upon the throwing-off
pawl m’, because said pawl 1s held dowu out
of the Way of the cam by the spring m’ and
the operation continues until finally the set-
ting-cam n of the second and slowly-moving
dlsk K’,comes in ¢ontact with the setting-arm
m/, as shown in Fig. 28, and by its action on
this setting-arm it hfts the throwing-off pawl
m* until the throwing-off cam »’ is brought

around by the rotation of the disk K against |

sald throwing-off pawl m® and as soon as this
occurs the trigger or movable stop D* will be
instantly thrown down or depressed out of en-
gagement with the pin or stop projection
and will thereby permit the spring & to draw
back the shipper-lever D and the clutch ¢* and
stop the machine.

|

rod df, the rock-shatt or bell-crank J’, rod +?

It will be observed that the trigger or mov-
able stop D" is provided in rear of the shoul-
der ¢ with anincline, . Theincline @ per-
forms an important function in the readjust-
ment of the stop-motion after it has stopped
the machine by the breaking of a thread. As
before described, the bar H, when stopped by
a faller, /°, dropping into it, reacts through the
mechanism which ordinarily reciproecates it

9
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(the shaft 2° 2’ and crank-arm 7*) and holds

the ecrank-arm against motion, thereby throw-
Iing the shoulders & of the trigger D?* out of
engaﬂement with the stop-pin or projection
d" on the lever D. This operation, in the ab-
sence of some means to prevent, would leave
the faller 2° jammed hard over by the tooth
of the bar H against the adjacent rib of the
channeled gunide ' and would render it diffi-
cult to lift the faller. By the action of the
pin d on the incline d%, as the lever D is
thrown off by the spring,
pushed farther down, and, acting through the

and lever I, produces a slight reverse move-
ment of the bar H, which is sufficient to free
1ts tooth from pressure against the faller 2*
which stopped it, and permits said faller to be
readily lifted.

It i1s desirable to have the lost motion in
the connection j° between the trigger or mov-
able stop D* and the rod j*, through which the
foot-levers J* control the machine, because
such lost motion enables the trigger or mova-
ble stop D* to be moved thr 011011 the agency of
the automatic stop-motion, or by the indicator
before deseribed, without encumbelinw 1t with
the resistance due to the weight of the foot-
levers and their connecting parts.

What we claim as our mventlon, and d(,,swe
to secure by Letters Patent, is—

. The combination, W1th traversing car-
111 e, of a worm or SCI‘BW and meelmmsm
Sllet“tDt]iLlly as described, for operating it,
worm-wheel and a drum journaled concen
trically on the carriage, means, as nut 1~
whereby the drum and wheel may be chmlpul
in frictional engagement, and a cable or cord
coiled on the drum and .[,Llonn* which the car-
riage moves as the drumn turns, substantially
as herein deseribed.

2. The combnntwn with a traversing car-
riage, of a worm or SGIBW and mech&msm
substantially as described, for driving it, o
worm-wheel and a combmed drum ‘md hand-
wheel journaled concentrically on the car-
riage, means, as nut %, for clamping the com-
bined drum and hand-wheel in frietional en-
gagement with the worm-wheel, and a cable
or cord coiled around the drum and along
which the carriage moves as the drum tmu&,
substantially as herein set forth.

J. The combination, with a traversing car-
riage, of-a worm or serew and nmechanism,
substantially as described, for driving it, a
worm-wheel and a drum journaled concen-
trically on the carriage, a cable or cord eoiled

| around the drum and extending thence in op-

the trigger D* is
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 posite directions to pbfﬁts of attachment, and |

IO

'[5

- 20

an adjustable connection, substantially as de-
scribed, for one end of the cable or cord,
whereby provision 18 afiorded for taking up
slack therein, substantially as herein set forth.

4. The combmatmn, with a traversing car-
riage, of a worm or screw and mechanism,
substantially as described, for driving it, a

worm-wheel and a drum Journaled concen’
trically on the carriage, a cable or cord coiled
around the drum and extending thence in op |

posite directions to points of attachment,
lever with which one end of the cable or cord

'is connected, a spring for straining the cable
or cord, means , substantially as described, for-
ad;nstmg the fulerum of the lever, and means, |

as nut f?, for clamping said drum in frictional
‘engmgement with said worm-wheel, substan
tially as herein set forth. |

5. The comblnatlon with a traversmn' car-

riage, of a splined shaft and means, substan
tially as described, for operating it, a worm

locked to turn with and sliding on the shaft, -

a worm-wheel and drum journaled concen-

trically on the carriage, a cable or cord which

18 coiled on thedrum ::md along which the car-

‘riage moves as the drum turns and means, as

30

nut /°, for clamping the dram and worm-wheel

ton‘ether substantially as herein described..
6. The combination, with the splined shaft

E and the worm T2, fitted thereto, and mech-
anism, substantially as deseribed, for driving

the shaft, of a traversing ca_rriage hung upon

35

45

said shaft E, the wheel and rod f® f°, for sup-

porting and steadying said carriage, the worm-

wheel, drum, and clamping-nut E’ X* f°, con-
centmcally supported on the carriage, and the

cable or cord F, coiled around the drum and

along which the carriage moves as the drum
turns, substantially as hel ein set forth.

7. The combination, with a reel and. driving
mechanism therefor and a shipper for con-
trolling the driving mechanism, of fallers

| .through which the threads pass, a toothed or

notched bar movable transversely to the plane
of movement of the fallers,and mechanism,sub-
stantially as described, including a telescoplc

shaft, whereby said bar 18 remprocated and by

o whichthe shipper 18 thrown off when the re-
ciprocating bar is locked by a faller dropping -

50

55

thereinto, substantially as herein set forth.

8. The combination, with a reel and driving

mechanism therefor,substantiallyasdescribed,
having a shipper, a movable trigger or stop
for holding the shipper in operative position,

and a device, as spring &, for moving the ship--

per when released, of fallers through which

~ the threads pass, a toothed or notched bar

movable transversely to the planes of move-

 ment of the fallers, and mechanism, substan-

- tially as described, and including a telesc()plc

. th‘rough which the trigger or movable stop is

shaft, whereby smd bar is remprocated and

- thrown off when the said reciprocating bar is

locked by a faller dropping theremto, sub-
_Bta,ntla,lly as herem descrlbeda '

or movable stop, substantially as herein set .
| 10

'9.. The combination, with a reel and shifting
drwmg mechanism bherefor, of fallers through
which the threads pass, a toothed or notched
bar movable transversely to the planes of
movement of the fallers, a shaft for recipro-
cating said -bar and plomded with a crank-
arm, a lever fulerumed upon said  crank-
arm, mechanism, Subs_tantmlly as described,
w_hereby-said lever may be swung to reeipr_o.-
cate said bar until locked by the dropping of

a faller, and" connections, substantially as de-
Scrlbed through which the said lever acts to
throw oﬁ" the duvlng mechanism when said
bar is locked by a fallel : _substantlally as
herein set forth.

10. The combmatloh, with a reel and driv-

ing mechanism, substantially as described, and

having a shipper, a trigger or movable stop,
whereby the shipper 1s held in operative po-

sition, and a deviee, as spring &, for moving
the shlpper when released, of fallers and a re-

ciprocabing toothed or notched bar movable

70 N

o

7/ &

86

transversely to the plane of movementof said

fallers, a shaft for reciprocating said bar, pro-
vided with a crank arm, a lever fulerumed

tially as described, between sald lever and the
trigger or movable stop, and mechanism, sub-
stantially as desecribed, whereby said lever
may be swung to I‘GG]pI‘OC’Lte said toothed or

notched bar until it is locked by a dropping

upon said crank-arm, connections, substan-

95

faller, and thereafter to throw off the trigger

forth.

11. The eombmablon, with a reel and driv-
ing mechanism therefor, substantially as dé-
scribed, and having a 'Shipperﬁ- a trigger or

movable stop for holding the shipper in op-
erative position, and a device, as spring &, for

moving theshipper whenreleased, of atoothed
or notched bar movable transversely to the
planes of movement of the fallers, a shaft for

reciprocatingsaid bar and havingacrank-arm, .
a lever fulerumed on said crank-arm, mech-
~anism, substantially as described, for operat-
- ¢on-.
3 .

ing said lever, a three-armed lever, J*
nected with the said trigger or movable stop,

‘and rods ¢ ¢°, one operating with a push and
‘the other w1th a pull on the said three-armed
lever and having a common connection withh -
the lever on said crank- arm, substantmlly as.

herelin set forth.

105
110

115 :

12. The combmatlorj, with a reel and driv-

ing mechanism , substantially as deseribed, and -
having a Shlpper, a trigger or movable BLOp
for holding the shipper in operative position,
and a device, as spring @, for moving the shlp |

per when released, of fallers and a reclprocat

ing toothed or nobched b._ar movable trans-
: _versely to the planes of the fallers, a shaft for

reciprocating said toothed or notched bar and
having a crank-arm, a lever fulerumed on said

crank arm, & rock- bhaft eccentrie, and rod for-

operating sald lever, and a connection, sub-

stantially as desembed between said lever and
the trigger or movable stop through which
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niotion will be transmitted to throw off the
stop when the said reciprocating bar is locked
by a faller or faller-wire dropping into it, sub-
stantially as herein set forth.

13. The combination of pivoted fallers or
faller-wires %, having thread-eyes at their free
ends, the fixed channeled guide 77, in which
the free ends of the fallers or faller-wires may
rise and fall, a toothed or notched bar mova-
ble transversely to the fallers or faller-wires
and adjacenttosaid channeled guide, and mech-
anism, substantially as deseribed, for recipro-
cating said toothed or notched bar, substan-
tially as herein set forth.

14. In a machine for reeling silk and other
threads, the combination, with a creel or sup-
port, of fallers or faller-wires, a pivoted frame
for the fallers or faller-wires, which may be
raised to bring the fallers or faller-wires into
a nearly-upright position for relieving the
threads of the strain due to their weight, and
means, substantially as described, for holding
sald frame in position after adjustment, sub-
stantially as herein set forth. |

15. The combination, with a reel and driv-
Ing mechanism therefor, substantially as de-
scribed, and having a shipper-lever, of a mova-
ble stop or trigger for holding the shipper-le-
ver 1n operative position, and a handle npon
the lever having a limited movement rela-
tively thereto, and also having a connection
with the trigger or movable stop, whereby
the first movement of the handle will throw
off the trigger or movable stop, while its fur-
ther movement will actuate the lever to throw
off the driving mechanism, substantially as
herein set forth.

16. The combination, with a reel and driv-
Ing mechanism therefor, substantially as de-
scribed, and having a shipper-lever, D, of the
brigger or movable stop D? the handle D',
pilvoted on the lever and having a limited in-
dependent movement, and the rod @& between
the handle and trigger, substantially as herein

set forth.

17. The combination, with a reel and driv-
ing mechanism, substantially as described,and
having a shipper-lever,and a trigger or mova-
ble stop for holding the lever in operative po-
sition, of an antomatic stop-motion and con-
nections, substantially asdescribed, for throw-
ing off’ the trigger or movable stop, a foot-le-
ver and connections,substantially as deseribed,
for also throwing off the trigger or stop when
desired, and a rod through which the foot-le-
ver acts upon the trigger or stop and which
has lost motion in its eonnections, so that the
stop-motion will be free to act without resist-
ance {romthe foot-lever,substantially as herein
sct forth.

18. The combination, with a reel and driv-
ing mechanism, substantially as deseribed, and
having a shipper-lever, of a trigger or mova-
ble stop for holding the shipper-leverin oper-
ative position, an automatie stop-motion and
connections, substantially as described, for
throwing oif the trigger or movable stop, the

foot-lever J* and rod % and the rod j*, extend-
ing to the trigger or movable stop, and hav-
ing the slot and adjusting-serew j* 5" at onc
end, substantially as herein set forth.

19. The combination, with a reel and driv-

Ing mechanismn therefor, substantially as de-
scribed, and having a shipper-lever, of a trig-
ger or movable stop for holding the lever in
operative position, an arm movable independ-
ently of the shipper-lever in one direction, but
acting to move the lever when moved in the
other direction, and a foot-lever connected
with said movable arm and with the trigger
or movable stop, substantially as herein set
forth.

20. The combination, with a reel and driv-
ing mechanism therefor, having a shipper-le-
ver, a trigger or movable stop for holding the

shipper in operative position, and a device, as

spring &, for moving the shipper when re-
leased, of the throwing-off pawl and a setting-
arm on said trigger or movable stop, a shaft
geared with the reel, an indicator on said
shaft composed of two graduated disks, the
first of which turns continuously with the
shaft and comprising a trip, a trip-wheel, and

gearing for operating the second disk with a
step-by-step motion from the first, and cams gg

upon said two disks, that upon thesecond disk
serving to operate said setting-arm and that
on the first disk serving to act on said throw-
ing-oft pawl to throw off said trigger or mov-
able stop, substantially as herein deseribed.
21. The combination, with a reel and driv-
Ing mechanism therefor, substantially as de-
scribed, and having a clutch, a trigeer or
movable stop for holding the cluteh in opera-
tive position, and a device, as spring @, for
throwing the cluteh out of operative position
when released, of a throwing-off pawl, m?, and
a setting-arm, m/, on the trigger, the shaft I,
geared with the reel, the indicator composed
of the first and second graduated disks, K K/,
and mechanism, substantially as described,
for imparting a step-by-step rotation to the
second disk from the continnous motion of the
irst disk, setting and throwing-off cams n

and throwing-off pawlm* and means, as plates
or cam-carriers K’ K* and screws, whereby
sald cams are adjustably secured, respectively,
to the disks K’ and K, substantially as herein
described.

22. The combination, with a reel and reed-
carriage of a warping-machine, of the two end
shafts, C C',provided with reversely-set cone-
pulleys, and the shaft C, having driving-pul-
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for acting, respectively, on the setting-arm m’ 115

120

leys, the belt C%) the bevel pinion and wheel ¢! 129

(%, and the spur pinion and wheel C° B%, con-
necting the shaft C" and the reel-shaft, the
worm-shaft E, the worm and worm-wheel ¢
e, connecting the shaft C" and the worm-shaft
It, and gearing through which the reed-car-
riage 1s operated from the shaft B, substan-
tially as herecin deseribed.

25. The combination, with a frame portion
having the opening ¢'and a loose ring with a

130
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concave face, of a shaft, as I, extending | connected by a joint consisting of the female

through said opening, the bearing ¢/, convex.
or rounded in the direection of its length, and

the concave retaining-clamp ¢* holding the
bearing in place, substantially as herein de-

“seribed. | | )
24, The combination, with a frame portion

having a conecave seat, ¢’, for a bearing, and
b ), 9

10

the slots ¢® on opposite sides thereof, and a

shaft, as C, extending parallel with the frame
portion, of the bearing ¢’ convex or rounded

in the direction of its length, and the divided

retaining-clamp ¢, having hooked ends ¢' en-

- gaging the slots ¢, and having a concave Inner

surface fitting the bearing, substantially as

- herein described. :

20

25. The combination, with a reel-head hav-
ing the forked or bifurcated flanges 0°, of the
slotted barsor lags B* and the elevating blades
or bevels B, having their free ends gnided in

- said flabges, and means, substantially as de-

25

bevels Bf,having their free or outer ends guided
in the forked or bhifurcated flanges §°, and

30

35

10

scribed, for moving the blades or bevels, sub-
stantially as herein set forth. -
~ 26. The combination, with a reel-head hav-
ing the flanges »* and the forked or bifarcated
flanges 0°, of the slotted bars or lags, B, bolted
to the flanges »%, and the elevating blades or

means,substantially asdescribed,for elevating

the blades or bevels, substantially as herein

set forth. | - o
27. The combination, with the slotted reel
bar or lag b°, of the elevating blade or bevel
connected with the bar or lag by a joint hav-
ing its center of motion coincident with the
point at which the outer face of the blade or
bevel intersects the face of the bar or lag,sub-
stantially as herein described. |

28. The ecombination of the Slott.ed reel bar |

- or lag B’ and the elevating blade or bevel I3,

knuckle b on one part and the male knuckle
or tongue b on the other part, substantially
as herein described. " | |

29, The combination, with the reel-heads,of
bars or lags secured at the ends to the heads

and bevels or elevating-blades pivoted each at

45

one end in a bar or lag, the eircular rim bear-

ing against the side of the reel-head and bhav-

ing an outwardly-projecting flange with ob-

lique slots for receiving the free ends of the

50

bevels,and boltsinserted through the reel-head |

reel and fitting slots in one of said parts, sub-

stantially as herein. described. |

or eircular rim parallel with the axis of the
53

30. The combination of a reel-head and a

rim having anoutwardly-projecting flange,the
ineeting faces of the two parts being ina plane
transverse to the axis, and bolts inserted in a
direction approximately parallel with the

axis through slotsin one part and entering the

other part, substantially as herein described.
31. The combination, with a reel and driv-
ing mechanism for operating it, a shipper for

“controlling its operation, and a device, as.

spring @, for throwing off the shipper, of an

60

automatic stop-motion having fallers and a

notched or toothed bar with which said fallers =
70

engage on the breaking of a thread, a clutch
and mechanism, substantially as described,

‘thirough which said bar is reciprocated, anda . |
| connection, substantially as described, for

throwing off the stop - motion and clutch si-

multaneously with the throwing-off movement 75

5

“of the shipper,substantially as* crein set forth.

.~ VERNUN ROYLE.

- ' JOHN ROYLE, Jr.

Witnesses: - o
C. F. MAGER,

- SIDNEY FAWCET.
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