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To all whony it Moy COTLCeTTY:
Be it known that I, JoHN W. FOSTER, of
- Pawtucket, county of Prowdence, and State
of Rhode Island, have invented an lmprove-
5 ment in Spoolmn-Maohmes of which the fol-
lowing desouptlon in connection with the ac-
companying drawings, is a specification, like
letters on the drawings representing like parts.
This invention has for its obJeot the pro-
1o duetion of a novel machine for doubling or
winding yarn from cops or bobbins upon
SPools.
The spool: employ ed by me is and may be ot
usual construction, and as herein shown the
15 spool has at eao\hxond a hole in line with the
- center of the barrel;the said holes receiving
bosses extended from 11\1o1;.@1\111o cheeks having
journals which enter slots 1in{he spool-stsnds ;
but instead the bosses may bésn the heads
20 and enter holes in the cheeks. The cheeks,
one at each end of the spool, have proj tions
‘which constitute journals or bearing means
for the spool, and the spool held between the
- inner sides of the said cheeks may be readily

2¢ lifted by a slight pull on the part of the oper-

ator when it is desired to remove the spool,
the said cheeks also serving as weights for
and revolving with the spools and at the
same time rising in the slots of the Spool-

30 stands while the spools are being ﬁlled with -

yarn; but when the spools are full the jour-
nals of the cheeks pass automstloslly from
their usual guiding -slots into pockets com-

municating thelemth the said pockets hav- |
35 1ng overhann*mﬁ edﬂ‘es or flanges, and the said.

journals having entered the said pockets the
rotation of the spool ceases, and the spool

having ceased to rotate the yarnr passing to it

 Dbecomes slack, permitting the diop-wues to
40 fall and oPerate the stop-—motlon for the drum
driving that spool.
The portlons of the spool-stsnds nmdmw
. the bearing means or journals'of the cheeks
are SO construotsd that one may be readily
45 moved away from the other, taking with 1t
the cheek, thereby. permlttmﬁ' the 1esdy in-
sertion or removal of a spool,the movable por-
tion of the spool-stand referred to being pref-
erably hinged, and also acted upon by a suit-

so able spring which acts to keep it in one posi-

tion.

The feet of the spool stands are bolted or
fixed to a stand-rail extended from one to the
other end of the frame, the said stand-rail in

turn being adjustably attaohed to a perma-

nent rail, the latter having preferably at each
edge a suitable fl ange or upright, against
which one or the other edge of the stand—rall

55

may be brought, thus enabhno' the spool-

stands to oceupy a posmon more or less apart
to adapt them to receive between them drums

and spools of different length, this change

being readily effected.
In my improved machine the wave motion

is arranged above the spools in such position
that the operator may plainly see the yarn

and reach it readily to correct any faults.
The wave-motion consists, essentially, of a

60

carriage sliding in ways transy ersely of the

frame, the smd carriage having a series of
ouide- rods and eyes parallel to the axes of the

| spools

“The wave-motion carriage is actuated by a

I"sector-leverderiving its motwn from a toothed

carriage actuated: by a heart-cam S0 con-

str uoted as will be hereinafter described, as

to insure the winding of yarn-unifermly and

| with equal closeness From end to end of the

75

spool, thereby insuring an equal diameter of - -

yarn on the spool at all points.

My invention consists, essentially, in a se-
ries of honzonta,lly—plaoed driving-cylinders

8o

having their axes of rotation substantiallyat

110]113 angles to the frame, means to rotate
them and the series of drums resting thereon
and ddspted to rotate a series of spools by

frictional contaet, combined with a series of

open-centered br akes interposed directly be-

each brake having bars, as shown, extended

in the direction of the length of the drums

tween the said driving-cylinders and drums,

90

and at opposite sides of the axis of rotation of

the said drums to thereby engage and instantly

lift the drum above it flOIIl oontaot with the
cylinder driving the said drum, the contact of

the brake with the dram to 1lift tho same from -

the eylinder acting instantly to check the ro-
tation of the drum, substantlslly as described.

95

Otherfeatures of my invention will be here-

inafter set forth in the claims at the end of

this specification.
I‘wme 1 is a transverse section in the line

100
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x, Fig. 2, of a doubling and spooling machine
contalining my improvements, part of the
mechanism at the right-hand side of the frame
being omitted to show other parts, the parts
omitted being duplicates of those shown at
the left-hand side of the said figure. Fig. 2
is a broken partial side clevation and par tml
section of enough of my improved machine to
show the const.ruction of the different work-
ing parts, the drop-wires and some of the
parts co-operating with them being left off
opposite the second spool from the 1*10]1L the
second spool and its cheek heing ].1{)&1r ever,
shown by dotted lines as in the pos‘;ition it
will oceupy when filled and the journal or
bearing means 1s in the pocket of the spool-
stand, the driving-ecylinder and drum for
winding the third spool from the right being
shown in section, the spool being 101110&?’0(1 10
show the 16&]‘1110% cheel, whlle the fourth

drum and spool from the right is supposed to

be that at the opposite side of the frame, the
spool next to the left of the third spool at the
front of the machine and its driving-cylinder
and drum being wholly omitted. TItig. 3 is a
partial top or plan view of the machine shown
in KFig. 2 below the wave-motion carriage in
the line xt, Fig. 1, the said figure 5]10“?1110 at
the left a spool on the drum “and 01)1)0%11,0 1t
a drum with the spool removed, leaving, how-

ever, cheeks; but at the rear of the ‘31‘)001 at

the left the spool drum, and cheeks are omit-
ted to show the brake and the eylinder be-
low 1t, while opposite it in line with the said
eylmder the machine is further depleted
by removing the brake and the ears on
which it 1s pwoted the said figure also show-
ing by dotted lines part of the main or gear
shaft and a bevel-wheel therecon by which
to drive the bevel-wheel on the ecylinder-
shaft, the said figure at the left also show-
ing the top board as partially broken away
to represent part of the stop-motion devices.
Fig. 4 shows some of the drop-wires and the
ﬂ*mdes in which they slide. Fig. 5 is a detail
‘S]]OWII]“‘ n two positions that one of the
Sl)ool-stands which 1s adjustable upon its foot
portion, together with the connected cheek.
Kig. 6 shaws one of the cheeks removed,with
its beari 1Ing means or journals for the spool
the said cheeh being, however, modified at
its inner side. Mg, 7 1S a detail showing the
brake for lifting “16 drum from the cvlmdel
whtch drives 1L together with the weighted
lever for hfunﬂ' Lhe sald brake to remove the
drum from the cylinder, and with the springe-
bolt of the stop-motion for holding the said
lever, the said figure also showiug one of the
bem*ings for the shaft of the eylinder whieh
drives the drum. Iig. Sis an elevation of
Ifig. 7, looking at it from the right. Fig. 9 is
an inner %1(1@ elevation of the bmlw actuat-
ing lever; Kig. 10, a top or plan view of the
lever shown 1n Ifig. 9. Fig. 11 is a detail
showing the chains ﬂnd gearing for rotating
the stcvp -motion shafts. Tig. 12 shows the

brake detached, and Fig. 13 is a detail show-

ik e L e . )
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ing the upright slotted stand of the wave-mo-
hon carriage.

The frame- “’0111._ A, of suitable shape to
contain the working pm*ts has at one end, at

70

about thirty inches from the floor, a bearing

and stand A’ for the power-shaft A2 it hm*-»
ing & fast and loose pulley, as A®> At The
shatt A® has at its inner end a pinion A°. The
pinion A® engages the pinion I3 on and ro-
tates the gear-shaft BB/, it having attached to
it at suitable intervals bevel-gears I3*, each of
which engages a small bevel- 1)1111011, ﬂs a, Se-
cured to a transverse shaft a’, to which is at-
tached near each end a cylinder, as «?, upon

which, by gravity, rests a drum, as b, or it

may be the spool.

75

SO

As shownin Ifigs. 1, 2, and 3, each eylinder

drives a drum, there being a %pool O’ resting
on each drum, the axes of the ey 1111(161‘5
drums, and .51)0018 being
other and all 51,1*1.-11150(1 transversely to the
main shaft B’ and to the length of the frame
to thus give great compactness of parts, the
cylinders, drum, and spools at opposite sides
of the frame being preferably in line each
with the other,

The bmlin o-stands ¢’ for the cylinder-
shafts «’ are .secnred by bolt% ¢’ to a longi-
tudinal rail g. Eachstand ¢® hasa U-slmpetl
bearing a' for one end of a shaft «’ and a
slot 56 (see Ifig.7) for the reception of an ad-
justablestud a”, which constitutes the fulerum
for the brake-actuating lever «®, having at its
upper end a toe ¢’ and at its rear side below
its fulerum a shoulder 8, a shelf 9, and astop
10, the said lever having hung upon it a
Weln'ht ', (see I'ig.1,) which 1101111&]137 turns
the ILVG"[' ‘Lo 1)1111ﬂ the stop 10 against a de-

parallel each to th&

QO

95

10¢C
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pending por tion of the stand except when the

sald levm* is held in its fall-line position, If1g.
7, by the spring-bolt 7 of the stop-motion, as
will be desecribed, or by the starting-lever 36.

The brake 5% one for each cylin del" a®, and

shown sep..-w&lely 1. Ifig. 12 as an 01}@11 cen-
tered concavo-convex phlm hasears12 wlnch
are pivoted at 13 to ears 04, (see TMigs. 1 3, 7

and 8,) suitably secured, preferably by bolt,,s '

to the under side of the pemmncnt rails ¢, ‘rhe
said ears rising past or above the inner edges
of the said rails.

Each brake 0° is cast open at its center to
leave a space, so that the cylinder ¢ and
dram above it may contact through the said
space, the said brake having two Dars or pro-
Jjecetiong 400 400, which, when the brakeisinter-
posed between the @y]mdu* and dram, fall at

~opposite sides of a vertical line drawn throuﬂh

the journals of the dram, and as a 1(351111;
thereof the said brake when lifted, as will be
described, brings the said bars 400 against
the drum m opposite sides of the said vertical
line and at two points, so that the said drum

‘as it is lifted from the eylinder by the brake

s instantly st opped, stopping the spool.
Each brake (7 is interposed between a eyl-
inder ¢ and a drum b, the said drum resting

| by gravity on the said cylinder so long a%tlle

I1TO
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brake is permitted to remain in its lowest Po-
sition, with its heel b'® resting on the lever ad,
(see Fig. 7;) but as soon as the spring-bolt £

- of the stop-motion mechanism ig pushed out,

as will be desecribed, to release its inner end
from the shoulder 8 of thelever % the weight
a' turns the said brake-actuating lever a,

causing its toe ¢’ to act upon the heel b of:

and lift the brake 0% and with it the drum
above it, thus removing the latter from eon-

- tact with the eylinder a2, which continues to

run at speed.

~ Lifting the drum from the cylinder imme-
diately disconnects the dram from its source
of motion, and at the same time the device
which so lifts the drum acts as a brake to in-

- stantly stop the rotation of the drum, over-

coming all its tendency to move by reason of
momentum, and as the drum stops the spool
stops. |

T'he frame, as herein shown, has extended
longitudinally thereof from end to end three

~ permanent rails g, having at their longitudi-

nal edges (see Fig. 2) flanges or upright por-
tions which act as stopsfor stand-rails ¢/, ad-
Justably secured by bolts g% extended throu gh

slots in the said stand-rails ¢ and enterin gthe
The stand-rails ¢’ have |
secured to them by bolts 14 the feet of the

30

permanent rails ¢’.

spool-stands 7 7/, the lower portions of the
stands having vertical |
for the reception of the journals 16 (see right

- of Kig. 3) at the opposite ends of the drums

3

40
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b. By adjusting the stand-rails g’ on the per-
manent rails g all the bearing or spool stands
I and all the stands 7’ may. be moved away
from or toward each otherin the direction of
the width of the machine to enable spools and
drams of different lengths to be used, as de-
sired, in the same machine.’ |

The upper portions of the spool-stands 7 &’

‘have slots, as 17, which réceive the bearing

means for the spools, the said bearing means,

as herein shown, being the journals A2 of the

weighted cheek-pieces 73, between two of
which the heads or ends of the spools ¥’ are
clamped, the inner sides of the said cheeks,
(see Fig. 5, where one of the cheeks is shown
enlarged) having a boss 50 to enter the usual
recess at the center of the spool-head. Some
classes of spools now employed in spooling
and doubling machines have, as has been
stated, metallic hollow journals extended out-
wardly from their heads, and to adapt this
class of spool for use in my improved ma-
chine it is only necessary to omit the boss 50,
and instead provide the cheek with a recess
23, to receive the journal extending from the
spool-head. This is shown in Fig. 6. !
I'he friction between the spool and cheek

pieces issufficient to rotate both of the cheek-
pieces in unison with the spool as the latter
is driven by the drum, the journals 72 turn-

-Ing in the slots 17, and at the same time ris-

ing therein as the spool is filled with arn,

and as soon as the spool hasbeen completely
filled the said journals meet the overhanging

grooves 15 (see Fig.1) | :
‘which position the drum exerts its greatest

parts, connected or hinged together

| edges_(ji*-ﬂ_a;nges_5l at the upper ends of the

sald stands 17, the flanges referred to extend-

-Ing substantially across the said slots 17, and
‘the said journals thereafter pass laterally
from the position shown by the first Spool at -
‘the right in Fig. 2 into the pockets 18, which
‘are slots in communication with the slots 17,
‘the said spool, the said
tered the pocket 18, assuming the dotted-line
- position, as shown by the second Spool from
“the right of Fig. 2, and the full line-position,

Journal having en-

Fig. 5, the rotation of the spool stopping as

soon as the journals A? enter the pockets.
~After this the spool is removed from contact
~with the drum. As soon as the rotation of
“the full spool ceases the yarn becomes slack
‘and lowers the drop-wire m®, just as when a
thread breaks, and the drop-wire effects the
Stopping of the drum. - | -

By an inspection of the drawin g}s, especially

stantially at right angles to it; and it will

clination and depth that when the bearing
means-for the spool (as the said journal h?)
18 In the lower end of the said slot (as when

the yarn is first applied to the spool) the

said journal occupies a position at the right
of the center of rotation of the drum, in

leverage upon the spool; and it will be no-

‘ticed that as the spool is gradually filled -the
‘bearing’ means therefor is gradually forced
upwardly in the slot 17, the point of contact,
‘between the drum and the mass of yarn upon
the spool gradually approaching a line per-
‘pendicular to the axis.of rotation of the jour-

3

75

30

Fig. 2, it will be seen that the slot 17 is in-
¢clined -from a perpendicular, and that the
slot 18, forming the pocket, is nearly or sub-

90

‘also be noticed that the slot. 17 is of such in- -

95
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105

nals;, and by-the time that the spool is filled

-the bearing means for the spool arrive at the

junction . of the slot 17 and the pocket 18, and

.aré immediately forced, as it were, into the

pocket 18 through the agency of the:over-

‘hanging flange. 51, covering the slot 17.and

forming part of the pocket 18.

The spool-stands 7, or the outermost stand
of each pair of stands % %/, are made in two
by a pin,
as 19, which permits the upper portion 20 of
the said stand 7 to be turned outwardly, with

1ts attached check-piece, when it is desired to.

remove a spool from or to replace a spool
between the two cheek-pieces carried by the
sald stand & 7/, the pivoted or hinged portion
20 being normally held in upright position,
with its cheek-piece against one head of the

Spool, by a strong spiral Spring 22, connected
‘to a stud near the foot of the stand and to a

stud near the slot 18. (See Fig. 1.)

The.yarn to be wound upon each spool b’
18 taken from one or more bobbins, as m’, or
1t may be spools, according to the work to be
done, and passed over first
thence through an eye 23
of a drop-wire m?, (shown enlarged in Fig, 4,)

a guide-rail m?,
at the upper end

TIO
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| thence over a sheave; as m4, on a bracket mS,



IC

20

30

35

40

50

6o

404,831

at the end of the cross-arm m® at the top of | C, which engages and moves a chain , ex-

the frame, through the eyes 24 of the wave-
motion rods, and to the spools. |

The lower end of the drop-wire, it having,
as shown, two parallel legs, is guided by a
ouide 25, composed, as shown, of a metal plate
attached to a block 26, secured in suitable
manner to the under side of a plate (4, rest-
ing on the top board n.

The spring-bolt f of the stop-motion has
suitable hearings near each end, in which the
said bolt is free to slide, one of the said bear-

“ings being in a stand 27,while the other bear-

ing is in a hole in the stand o®. (See IFig. 8.)
The bolt f is normally pressed forward, so
that its inner end engages the shoulder S
of the lever ¢ by a spiral spring, as n/, sur-
rounding the bolt between the stop-lug 29 and
the stand 27. (See Fig. 1, at left.)

The bolt has a second stop-lug 30 and a lug
31 to contain a pin on which is pivoted and
is very nearly balanced the tipping-lever 52
of the stop-motion, the inner end of the sald
lever being but the least trifle heavier than
its outer end, so that the lever normally rests
with its inner end upon the stop 30, and at
such time the inner end of the said lever is
out of range of the ratchet-wheel 33 of the
stop-motion, there being one such ratchet for
each lever 32, the series of ratchets being
connected to the stop-motion shaft 34. ‘I'he
machine has at each side alike shaft 34, each
shaft having atits outer end a sprocket-wheel
52, which is connected by a chain 53 with one
of the two sprocket-wheels 54 or 59, one 54
being on the shaft B/, just outside the frame,
the other 55 being on the hub of a pinion 50,
driven by the pinion 57 on the shaitt B/, (see
detail, Fig. 11,) the shafts 34 being rotated
constantly, so that whenever a drop-wire for

any cause descends upon the outer end of the

lever 32 the said lever is tipped to strike the
stop 29, n

of the lever 32 is acted upon by the ratchet
33, which pushes the bolt f longitudinally out-

ward, releasing its end from the shoulder 8 of

the lever a8, permitting the weight ¢ to move
the lever, as described, and lift the brake.
The lever having been liberated, the weight
brings the shelf 9 of each lever ¢’ against the
toe of a starting-lever 36, pivoted at 57 on a
bracket 38, the said starting-lever being con-
nected by a link 39 to a hand-plece 40, hav-
ing a knob 41 extended through a slot in the
board n, the operator, to start any drum, pull-
ing the knob outward, causing the toe of the
lever 36, acting on the shelf 9, to turn the le-
ver «f until the shoulder 8 is again caught
and held by the bolt f, such movement of the
lever lowering the brake and permitting the
drum b to rest on and be rotated by the cyl-
inder a®. |

The shaft B’ at that end of the machine op-
posite the fast and loose pulley has a pinion
C, (see Fig. 2,) which engages and rotates a
large toothed gear C’, loose on a stud C-, the
hub of the said gear having a sprocket-wheel

and in so doing the rear or inner:end

. oy et e iy gy, =

tended over a sprocket-wheel C*, fast on the
heart-shaft C5of the wave-motion, the said
shaft having secured to 1t at suitable 1nter-
vals one or more heart-cams, as C% one only
of which is shown, each heart in its rotation
actingonthestuds 23 ofa carriage D, provided
with rack-teeth 4, and adapted to shide in a
ouideway D’, fixed to an upright D? erected
on the frame-work.

The stud 2 is fixed to the said carriage;but
the stud 8 is projected from a block o, held to
the carriage loosely by a screw 0, extended
through a slot in the said block, the outer end
of the block being acted upon by a strong spiral
SPring
or lug on the carriage D, the said spring serv-

ing to always keep the stud 3 in contact with

the heart.

The teeth 4 of the carriage engage the
toothed end of a sector-lever d’, the hub of
which surrounds a stud @3, the latter serving
as a fuleram for the said sector-lever. ‘l'he
lower end of the sector-lever is slotied (see
Fig. 2) to receive within 1t an adjustable
roller or other stud p, the latter entering an
elongated slot in a stand p’, (shown in Fig. 2,
and also separately in Fig. 13,) the said stand
being connected by screws 44 10 the main bar
p* of the wave-motion carriage, the said car-
riage being composed, essentially, of the bar
and suitable blocks or shoes, as p?, arranged
at right angles thereto, and adapted to slide
in guideways p*, secured to suitable uprights,
the sector-lever d’-in its movements causing
the wave-motion carriage to be reciprocated
in a straight line transversely across the ma-
chine. | |

The wave-motion carriage has erected upon
it at suitable distances apart lugs p°, which
receive a rod p® upon which at suitable inter-
vals, by set-screws p', are clamped arms p°,
which at their outer ends have serewed into
them the eyes or guides 24, the sald eyes or
ouides, as herein shown, being composed of
wire screwed therein at one end, so as to be
sorewed out from or into the said arms p° as
may be desired, the eyes being held in ad-
justable position by set-nuts- 4o, there being
one such bar for every spool.

The slot in the sector -lever enables the
roller or other stud p to be adjusted therein
up or down, according as ashortorlong spool
is to be wound. |

In my first experiment I employed a true
heart-cam—that is, a heart-cam of established
shape—to actuate the carriage D, and toothed
sector d’ to reciprocate the wave-motion car-
riage; but I found in practice that the move-

7, located between the block and anear
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ment of the seetor was so rapid immediately

before its arrival in vertical position, as in’

Fig. 1,and immediately after passing from its
vertical position, that the coils or turns of

I30

yarn wound upon the central part of thespool, -

considered with relation to its length, were
not as closely laid as when the yarn was be-
ing wound upon the spool near its ends, and
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as a result of this too great speed in the sec-
tor d’ when near its vertieal position the di-
ameter of the wound spool was not as large at
and along its central part as at and near jts

ends. To overcome this difficulty and insure

a uniform even winding of the yarn from end
to end of the spool,Tadded to the edge of the
regular heart-cam between its heel and point
a quantity of metal, the amount of metal so
added being that designated in Fig. 1 outside
the dotted lines, near the periphery of the
heart-cam C% This addition of metal to the
usual heart made it more nearly a true circle
In certain diameters, and therefore the speed
of movement of the carriage D, and conse-
quently of the sector d’, was decreased, for it
I$ obvious ‘that the more nearly circular the
part of the heart which aects upon the usual
stud 2 of the carriage D the slower the speed
of the said carriage at such time,

It will be noticed that the sets of Spools
driven by the eylinders of each separate shaft

o actuate spools so arranged with relation to

each other that their axes of rotation stb-
stantially coincide, one spool being, however,
at one and the other at the opposite sgide of
the longitudinal center of the machine. This
arrangement of the spools, and consequently
of the driving drumsand cylinders, the drums
being on top of the cylinders, enables me to
employ one wave-motion rod for two sets of
spools arranged at opposite sides of the ma-
chine. _ -

- I am also aware that a series of drums hav-
ing their axes arranged in the direction of
the length of the frame and having their
journals in a pivoted frame have been em.-
ployed to rotate spools resting on the said
drums, the said drums at opposite sides the
frame being rotated by a long cylinder ex-
tended longitudinally of the frame from end
to end, a series of brakes arranged at one side
the said drums acting to check the rotation
of the drums when the latter are turned aside
from contact with the driving-cylinder by a
rocking movement of the frame carrying the

- drums.
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I have herein shown one very simple form
of stop-motion mechanism or devices; but I
desire it to be understood that I do not de-
sire to limit my invention to the exact form
of stop-motion devices shown, as instead of
the said devices I might use any other suit-
able well-known form of stop-motion devices,
and 8o, also, while I prefer the form of con.
necting mechanism herein shown between
the heart-cam and the wave-motion carriage,
yet I may employ other well-known forms of
devices commonly employed for such pur-
poses. | |
- In may invention the stop-motion devices
for all the spools, one at each side of the
frame, are controlled by a single positively-

driven shaft which, through, a ratchet-wheel

thereon, acts upon any one of the spring-bolts

- forming part of the stop-motion device for

each spool.

5

The spaces below the flanges 51 and termed

the “pockets” 18, in which pass the bearing
means for the spools, arein practice contracted
at the outer end of the pockets by bending
the flanges 51 down at their free ends or be.
tween the points 200 and 201, (see Fig. 5,) so
as to prevent the said bearing means from
passing out of the said pockets in the direc-
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tion of the arrow 203, except by considerable -

strain exerted by the operator, so that the said
bearing means when the part 20 is tipped
overremain in the stand. The bearing means
when passed into position under the flanges
51 have to be pushed through the contracted
Space between the points 200 and 201 with
considerable force; but, once in, the bearing
means will not be forced out of the Spool-
stands by any force due to the strain exerted
on the spool. _ , o
The stop-motion'devices, cylinders, drums,
spools, and their supporting mechanism are
alike at both sides the frame, and I have
therefore considered it unnecessary to dupli-
cate all the said parts, as from the parts shown

anyone conversant with doubling or spooling

machines will readily understand my-inven-
tion. | '

I claim— | -

1. The series of horizontally-placed dri ving-
cylinders having their axes of rotation sub-
stantially at right angles to the frame, means
to rotate them, and the series of drums rest-
Ing thereon and adapted to rotate g series of
spools by frictional contact, combined with
series of open-centered brakes, as b°, inter-
posed directly between the said drivin g-cylin-
ders and drums, each brake having bars, as
shown, extended in the direction of the length
of the drum and at opposite sides of the axis
of rotation of the said drum to thereby en-
gage and instantly lift the drum above it from
contact with the cylinder driving the said
drum, the contact of the brake with the drum
to lift the same from the cylinder acting in-
stanftly to check the rotation of the dru m, Sub-

stantially as desecribed.

2. Thecylindera?, the drum resting thereon,
the slotted spool-stands . to receive the jour-

nals of the said drum, and bearing means for

the spool, also guided between and held by
the said spool-stands, combined with the
brake 0° having an open center and inter-
posed directly between the cylinder and
drum, the bars or projections 400 400 of the

brake acting upon the drum at the opposite

sides of a vertical line drawn from the jour-
nals of the drum, whereby the drum is lifted
vertically and is supported by the brake at
each side, the said line thus Instantly stop-
ping the rotation of the spool, substantially
as described. o .

5. The driving-cylinder, means to rotate it,
the drum resting on and rotated by the said

cylinder, the slotted spool-stands, and cheek-

Pieces to hold frictionally between them and
clamp the spools, and having journals free to

-enter and rotate and slide vertically in. the
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slots in the said spool-stands, substantially as
described. -

4. The driving-eylinder, means to rotate 1t,
the drum resting thereon and rotated by the
said eylinder and adapted to rotatea spool ly-
ing thereon, and spool-stands provided with
slots and overhanging flanges 51 to form pock-
ets, as 18,combined with bearing means, sub-

stantially as deseribed, for the spools, the said

bearing means consisting of independent
cheek-pieces and journals,the latter entering
the said pockets automatically when the spool
has been filled, substantially as described.

5. The driving - eylinder, combined with
slotted spool-stand adapted to receive between
them the spool to be rotated, one of the sald
stands being made movable In a direction
from and toward the other, substantially as
described. |

6. The series of driving-eylinders arranged
across the machine in the direction of its
length, drums resting on the said cylinders,
and spool-stands slotted, as at 17 18, to leave
flanges 51 overhanging the slots 17, combined
with independent cheek - forming bearing
means for both ends of the spools, the said
bearing means, as the spools fill, rising and
rotating in the said slots 17 until the bearing
means meet the said flanges, the latter, as
the yarn on the spool increases in diameter,
acting on the bearing means toforce thesame
into the slots 18 to stop the spool, substan-
tially as described. |

7. The driving-cylinder, means to rotate 1t,
the spool-stands, the drum resting thereon,
and the brake, combined with the brake-act-
uating lever, the spring-actuated bolt of the
stop-motion, and means to actuate it, substan-
tially as described.

3. The driving-cylinder, the intermediate
drum adapted to support the spool, and the
slotted spool-stands, one of which 1s movahble
upon apivot in a direction froman d toward the
other,combined with a spring adapted to hold
in operative position the pivoted portion of the
spool-stand, substantially as deseribed.

9. ITn combination, the revolving ratchet-
wheel 33, the spring-operated bolt 7, the lever
pivoted thereon, and the drop-wires, substan-
tially as described. | -

10. The driving-eylinder, means torotate 1t,
the drum, the brake, and the brake-actuating
lever provided with the shelf, combined with
the starting-lever to move the brake-actuat-
ing lever, to operate substantially as de-
seribed.

11, The heart-cam

shaft, the heart-cam

thereon, the horizontally-sliding carriage D,

and the wave-motion carriage, combined with
the sector-lever actuated by the said carriage
and connections, substantially as described,
hetween it and the said wave-motion carriage,
as set forth.

12. In a spooling-machine, two series of
driving - eylinders arranged transversely of
the machine and having their axes substan-
tially in line, two series of drums parallel

h“ h . L]

e — - —_—— el

substantially as described.

. Ty —_ - — N

therewith and resting thereon, and two series

of spool-stands, combined with bearing means,
substantially as described, for the said spools,

and with the open-center brakes interposed

directly between the sald cylinder and drum
and having parallel bars acting upon oppo-
site sides of the axis of the drum to lift each
drum from each eylinder, and with means to
actuate the said brakes, substantially as de-
seribed. | |

13. In a spooling-machine, two sets of driv-
ing-cylinders at opposite sides of the frame,
with their axes at right angles to the length
of the frame, two sets of spool-stands, stand-
rails to which they are bolted, rails on which
the stand-rails rest, and means to ad justably
connect the stand-rails with the said Tails,
combined with two sets of drums 0, tor rotat-
ing the spools ¥/, and bearing means for the
spools, whereby the spool-stands may be Si-
multaneously adjusted to adapt the frame for
the reception of spools of different lengths,

14. Two sets of driving-cylinders, one at
each side of the frame, the axes of the sald
cylinders being arranged transversely of the
frame, two sets of slotted spool-stands, and
bearing means for the sald spools between
the said stands and above the said cylinders,
combined with the wave-motion carriage lo-
cated above the spools and having arms P,
and thread-guides, as 24, for the yarns ooing

to both sets of spools, and with means to ro-

tate the said cylinders and actuate the wave-

‘motion carriage, to operate substantially as

deseribed.
15. The slotted spool-stands, driving-cylin-
der, and drum,combined with metallic cheek-

‘pieces, shaped substantially as described, at

their inner side for engagement with the
spool and provided atb their outer side with
journals entering the slots of the said stands,
substantially as described.

16. The cylinder «? the drum, the brake,
and the brake-actuating lever having a toe
and a shoulder 8 and weight to move the sald

lever, combined with the sprin g-actuated bolt,

its attached lever, drop-wire, and ratchet, an d
means to move it, substantially as Gescribed.

17. In a spooling-machine, two sets of driv-
ing-cylinders at opposite sides of the frame,
the said cylinders having thelr axes coincl-
dent, or substantially so, two sets of slotted

‘spool-stands having flanges, as 51, to leave

gets of drums
the axes of and

pockets 18 below them, two
having their axes parallel to

resting on the said cylinders, and bearing

means for thespools, combin ed with the wave-
motion carriage, and means, substantially as

“deseribed, to reciprocate it transversely of the

frame, the said wave-motion carriage and 1its
actuating cam-shaft being located above the

said drums and spools thereon, substantially

as described.

18. In a spooling-machine, two sevies of
driving-cylinders, one at cach side of the
frame, the said cylinders having their shafts

e
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or axes of rotation arranged transversely of

the frame, means to rotate the said eylinders
at uniform speed, two sets of slotted SPool-
stands, bearing means for the spools to be
held by the said slotted stands and to be ro-
tated between the said stands, a wave-motion
carriage having yarn-guiding eves to guide
the yarn going to the said spools, and means

for actuating the said wave-motion carriage,

substantially as described.

19. In a spooling-machine, two sets of driv-
ing-cylinders at opposite sides of the frame,
the said cylinders having their axes coinei-
dent, or substantially so, two sets of slotted
spool-stands having flanges, as 51, to leave
pockets 18 below them, two sets of drums
having their axes parallel to the axes of and

resting on the said eylinders, and bearing .

means for the spools, combined with the wave:

motion carriage, means, substantially as de-
scribed, to reciprocate it transversely of the

frame, the said wave-motion carriage and its.
actuating cam-shaft being located above the

sald drums and spools thereon, a series of
brakes, brake-actuating levers, stop-motion

devices, and with means for moving the said

stop-motion devices on the breaking of ayarn,
substantially as described.
In testimony whereof I havesigned my name

v
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to this specification in the presence of two sub- 30

seribing witnesses. .
_ JOIN W. FOSTER.
Witnesses:

'G. W. GREGORY,
C. M. CoNE.
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