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UNITED STATES

OFFICE.

ABRAM D. EMERY, OF TAUNTON, MASSACIIUSETTS.

"SPINNING AND TWISTING MACHINERY.

SPECIFICATION forming part of Letters Patent No, 617,877, dated January 10, 18989.
Applic'at__iun filed Febrnary 3, 1897, Serial No, 621,768, (Fo model.)

1o all whom vt may concern:
Be it known that I, ABRAM D. EMERY, of

Taunton, Massachusetts, have invented cer-

tain Improvements in Spinning and Twisting
Machinery, of which the following is a speci-
fication. |

This invention relates generally tothe com-
bination, in an organized machine, of a circu-
larly-arranged group of spinning-heads of the
character of those shown and described in
pending application Serial No. 607,528, with
a smaller group of twisters and systems of
guides for guiding to each twister the yarns
from a multiplicity of such spinning-heads.
The operative parts of the machine are sup-
ported on a central vertical post, upon which
is loosely mounted a horizontal master-gear,
whieh meshes with and rotates pinions sev-
erally affixed to the spinning-heads and also
meshes with and rotates a pinion affixed toa
vertical shaft, from which by means of sys-
tems of suitable intermediate gearing, includ-
ing other horizontal gears loosely mounted
upon said central vertical post, motions are
imparted at appropriate speeds to the draw-
rolls of the spinning-heads in the manner

~ shown and deseribed in said pending appli-
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cation Serial No. 607,528. Inthepresentcase
by means of other systems of gearing motions
are also transmitted from said vertical shaft
to a group of throstles arranged at an appro-
priate distance below the group of spinning-
heads and to a cam loosely mounted on said
central vertical post, by means of which vi-
bratory motionsareimparted to traverse-arms
for raising and lowering the several spools
upon which the threads twisted by the thros-
tles are wound. |

The peculiarity in the mode of spinning

varn inherent in the operation of a spinning- |
head of the character of those shown is that |

all parts of the yarn are successively given
precisely the samme amount of twist and are
never given any greater twist than that which
they ultimately retain.
fact that the twist is initially imparted to the
part of the yarn immediately adjacent its
point of delivery from the lowest pairof draw-
rolls. The yarns thus produced are of supe-
rior evenness and by reason of their uniform-
ity of twist are especially adapted for being as-

sociated and twisted together to form threads. |

This is due to the |

It is of material advantage to have thespin-
ning-heads rotate upon vertical axes and to
have the spun yarn delivered downwardly, so
that the roving, which is unwound from each
roving-bobbin by centrifugal force, wild be
assisted by gravity in its passage to the draw-
rolls, because this permits thespinning of soft
roving having little tensile strength. Hence
the most favorable position for the throsties

is in a horizontal plane immediately below

the spinning-heads, because it thereby fol-
lows that the paths of the yarns from the

draw-rolls to the throstles are comparatively 65

short and direct and the organization as a
whole is rendered especially compact.

In the machine illustrating the invention
shown in the accompanying drawings fifteen
spinning-heads are mounted in vertical bear-
ings arranged around the edge of a horizontal

‘disk divided into sixteen equal parts, one of

which is occupied by the upper bearing of the
vertical counter-shaft employed for transmit-
ting motion to actuale the draw-rolls, the
aroup of throstles arranged beneath the spin-
ning-heads, and the traverse-arms for raising

and lowering the spools upon which the

threads are wound. :

The drawings are as follows: Figure 118 a
top view of the machine. Fig. 2 is a central
vertical section on the plane indicated by the
dotted line z z in Fig. 1, in which some of the

parts are shown in elevation and some of the

parts are cmitted for the sake of more clearly
exhibiting others which are shown. Fig. 31s
a horizontal section on the plane indicated by
the dotted line y v on Fig. 2. = Fig. 4 shows
in central vertical section one of thespinning-

| heads, with a portion of the roving-bobbin and

its cylinder represented as broken away.
Figs. 5 and 6 are elevations of the draw-roll
frame, respectively affording face and edge
views of its gearing. Fig. 7 is an elevation
of the upper portion of the vertical counter-
shaft by which motion is transmitted from
the master-gear, showing in section the train
of differential gears for operating the draw-
rolls and also the train of differential gears
for driving the throstles. Fig. 8 is an eleva-

tion affording an edge view of the gears for:

differentiating the speeds of rotation of the
upper and lower pairs of draw-rolls.
The frame of the machine consists of two
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at the bottom to the base-plate C and con-

nected with each other at the top by the hori-
zontal girder D. 'T'he operative parts of the
machine derive their support from the cen-

- tral vertical post K, loosely stepped at its

lower end in the bearing C’' upon the top of
the base-plate and journaled at its upper end
in the bearing I/, affixed to the under side of

the girder D.

The post E is made rotatable in its bearings

_“ inorderthat it,with the mechanism supported
- upon it, may beturned manually for conven-

ience of access to different parts of said mech-
anism. 7The horizontal driving-shaft F, hav-
ing upon its outer end the fast and loose pul-
leys I’ F*, has affixed to its inner end the
miter-gear F°, which meshes with the double
miter-gear I, loosely mounted on the post E.

The lower end of the hub of the gear F*is
countersunk and bears upon the system 2 of
balls which are supported in the countersunk
upper end of the hollow hub of the disk G,
which is secured to the post E by the set-
screw G' and whieh has appropriately ar-
ranged upon its upper surface fifteen hinged
arms, one of which, G%, is shown in side ele-
vation 1n Ifig. 3. KEach of these arms is pro-
vided at its free end with a hollow boss G3,
in which is adjustably secured by the set-

screw (* the steady-pin G5 the lower end of

which serves as an axle which centralizes the

upper end of the adjacent spinning-head.
To this end the lower end of the steady-pin
G® is loosely inserted in.a cylindrical cavity
G® formed in the upper end of the spindle H,
upon which the roving-bobbin is loosely
mounted. The roving-bobbin is contained
within a hollow cylinder a, provided at its
upper end with a removable head a’ and at-
tached at its lower end to the lower head a?.
T'he spindle H, which is tightly driven into
the hub a® of the top cylinder-head and ex-
tends downward therefrom through the core
of the roving-bobbin, has a screw-thread cut
upon its projecting lower end to receive a
nut 1I'. A washer H* is interposed between
thenutand thelowerend of theroving-bobbin.

The top head a’ is detachably secured to the
upperend of the bobbin-cylinder a by a bayo-
net-cateh or by any other convenient device.
The object of this construction is to facilitate
the removal of an empty bobbin from the
cylinder a and the supply of a full bobbin in
its place. 'l'oeffect thisobject, the set-screw
G* is loosened and the steady-pin G®is de-
tached from its bearing in the cavity G, The
holding-nut G?is unscrewed to release the
arm G* which is then swung out of the way
by being turned on its hinge G5. The top
cylinder-head &' and the spindle II, thereto
connected, are then detached from thecylin-
dera. The empty bobbin can then be easily
removed from the spindle H and a full bobbin
substituted therefor. The head a’ is then
replaced in the upper end of the cylinder a,
the arm G*swung ontward, the steady-pin G?

| the shaft J>.

|

617,677

- upwardly-tapering standards A I3, connected | lowered into the cavity G* in the end of the .

spindle, the set-screw G* tightened, and the
holding-nut G’ set down upon the top of the
arm G?, thus restoring the parts to their op-
erative positions, in which they are repre-
sented in Fig. 5.

The disk G is provided upon its under side-

with brackets, in which are formed the bear-

ings for the counter-shaft I, to which is af-
fixed the miter-wheel 1I', which extends up-

ward through an opening in the disk G and

meshes with the double miter-wheel F4, from

which it transmits motion to the miter-wheel
I’, which is fastened by the set-screw I® or
otherwise tothe hollow shaft I, loosely mount-
ed upon the post E. _

The hollow shaft I* may be regarded as the
prime or master shaft of the machine. Near

| its lower end it has affixed to it the master-
t gear I°, which engages and drives the pinions

IS, securely affixed to the spinning-heads, and
also the pinion J, from which motion istrans-
mitted to operate the draw-rolls and winding
mechanism. The lower end of the shaft I*
is countersunk and bears upon the system 3
of balls, which are supported upon the coun-
tersunk upper end of the hub of the disk K,
which by means of the set-serew K’ or other-
wise is fastened to the post K and which is
provided upon its outer edge with sixteen
vertical apertures, fifteen of which are-for
containing the boxes in which the spinning-
heads have theirintermediate bearings. One
of these boxes K*is shown in Fig. 4, in which
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it is represented as secured to the disk KX by

means of the set-screw K® The sixteenth
aperture is for containing the box J’, which
affords the upper bearing for the vertical
counter-shaft J?, to the upper extremity of
which the pinion J is secured. A pinion J*
is loosely mounted upon the shaft J* and
meshes with the large gear J*, which is loosely
mounted on the post E, immediately beneath
the disk K, the system 4 of balls being intro-

| duced between the countersunk upper.end

of the hub of the gear J* and the counter-
sunk lower end of the hub of the disk K.

The gear J* meshes with the several pin-
ions J°, which are loosely mounted on the
spinning-heads and which are provided on
their under sides with crown-teeth for engag-
ing the gears by which motion istransmitted
to the upper pairs of draw-rolls.

The pinion J®is provided upon its under
side with crown-teeth J° which are engaged
by the teeth of the upper member J? of the
train of change-gears, mounted in a suitable
frame affixed to the shaft J°. The lower mem-
ber J® of the train of change-gears engages
the ecrown-teeth L. on the upper side of the
pinion L', which is provided,with an elon-
gated hub and which is loosely mounted on
The pinion I meshes with the
horizontal gear 1.5, mounted on the post K.
The gear L? engages the pinions L3, loosely
mounted upon the lower parts of the spin-
ning-heads and provided upon their upper
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sides with the crown-teeth L* by which mo- | by means of the pinion J® and the gear J*, to

tion is given to the gears L7, which dri 1ve the
lower pairs of draw—rolls

The system 5 of balls is interposed between
the countersunk lower end of the hub of the
gear J*'and the countersunk upper endof the

hub of the gear 1.

IO

13

20

The intermediate bearing for the counter-
shaft J* and the lowermost bearings for the
spinning-heads are afforded by the boxes M,
secured by means of set-screws M’ in vertical
apertures formed in the perimeter of the disk

M=*, which is affixed to the post E by the set-

screw M3,

The system 6 of ba,lls isinterposed between
the countersunk upper end of the hub of the
disk M?and the countersunk lower end of the

hub of the gear L-.

The smnmnmheads and the vertical coun-
ter-shaft J? are rotated at like speed. In or-
der to effect the rotation of the draw-rolls,
the pinions provided with the crown-teeth,
by means of which motion is transmitted to
the draw-roll gears, must be rotated either at
a higher or a lower speed than that at which
the qp1nnlnw-head5 arerotated. Ther equired
differentiation in the speed of the pinions re-

- ferred tois effected in the following-described
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manner:
A pinion N is affixed to the lower end of
the elongated hollow hub of the pinion L/,
which turns loosely on the shaft J°. The pm-
ion N is driven by its engagement with the
teeth of the intermediate gear N', loosely

mounted on the stud N?, adjustably secured

to and projecting downward from the disk
M=*. DMotion is given totheintermediate gear
N’ by the pinion O, affixed to the shaft J

The pinion O has nineteen teeth and the

pinion N twenty teeth. It followsthat while
the pinion O, whichis affixed to the counter-
shaftJ?,is makmo' twentyrevolutions the pin-
ion Nand the crown—wheelL tothelowerend of
the hub of which the pinion N is affixed, make
only nineteen revolutions, and consequently
the crown-wheels L* which drive the lower
pairs of draw-rolls in the spinning-heads, also

make only nineteen revolutions, while the |

spinning-heads, which are driven at the same
rate as the shaft J*, are making twenty revo-
lutions. It hence results Lhat the gears L°,
which drive the lower pairs of draw rolls, are
each made to make one revolution on their
axes by.the lag of the crown-wheels L* while
each spinning-head is making twenty revolu-
tions.

Assuming the gears to be so proportioned

that a smfrle IOtatlon of the driving-gears L’

of the spmmnﬂ'-heads will effect the delivery
by the draw-rolls of two inches of roving, it
results that the two inechesof roving thus de-
livered will be twisted at the rate of ten turns
to the inch. -

By means of the train of differential gears
between the crown-wheel L. and the crown-
wheel J° a slightly more rapid speed of rota-
tion is given tothe crown-wheel J%,and hence,

the crown-wheels J°,by which the upper pa1rs
of draw-rolls in the various spinning-heads
are driven, or, perhaps, more properly speak-
ing, are gcverned in their speed of rotation.

It follows that there is less difference between
the speed of rotation of the spinning-heads

and the speed of rotation of the erown-wheels

J°, and consequently the upper pairsof draw-
rolls are rotated with slightly less rapidity
thcm the lower pairs..

Any desired difference between the speeds
of rotation of the upper pairs of draw-rolls,
which may be called the ‘‘feed-rolls,” and

the lower pairs of rolls, which are herein

called the ‘‘draw-rolls,” is established by the
introduction .of appropriately - proportioned
wheels into the chain of gearing between the
crown-wheel L and the crown- wheel Jb Ifit
be desired to otherwise proportion the rela-
tive speeds of rotation of the spinning-heads
and the several pairs of draw-rolls, the pin-
ion N or the pinion O, or both of them Inay
be removed and replaced by other pinions
having other numbers of teeth, respectively,
and the intermediate gear N’ can be removed
and a larger or smalle_r gear, as may be re-
quired, may be introduced in its place, the
stud N- upon which the intermediate gear
N' is mounted, being for this purpose made
radially adjustable upon the disk M-

The spinning-heads herein shown and de-
seribed are the same as regards their princi-
pal features of construction and mode of op-
eration as those described and claimed in
pending application Serial No. 592,306. They
are herein described for the purpose of show-
ing their mode of combination with a group
of twisters and systems of guides for guiding
to each twister the yarns from a multiplicity
of spinning-heads.

In the apparatus 111ustrat1nfr the invention
shown in the drawings the ﬁfteeu spinning-
heads are eombined with a circularly-ar-
ranged group of five twisting appliances, each
of which embraces a rotating throstle b, hav-
ing the usual tubular neck 6’. The yarns e
from two or more of the spinning-heads are
led through suitably - arranged systems of

cguides ¢’ to each throstle, by the rotation of

which they are twisted together and the re-
sulting thread wound upon a-spool d, to which
endwise reciprocating motion is given at the
rate required to keep the successive convolu-
tions of thread close together as the throstle
winds them first around the core of the spool
and subsequently around the body of the
thread collected thereon.

The throstles are rotated in a direction op-
posite to the direction of rotation of the spin-
ning-heads by the large gear f, which engages
the pinions f’, secured t0 the part of the tu-
bular neck &' of the throstle which extends
upward above the box /% in which the neck
of the throstle is journaled, the box f° being
formed near the periphery of the stationary

o

/5

30

Q0

93

JIQO

105

11O

175

120

125

130

- disk % the hub of which is provided with a -
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set-screw 1%, by means of which it is secured | tively. The yarns between the spinning-
to the central vertical part E. The gear f is | head and the guides ¢'are held under a mod-
driven by the pinion g, affixed to the upper | erate tension in vertical position. On their
d | way to the guides ¢’ the yarns pass through

end of the hollow shaft g’, loosely mounted
upon the vertical counter-shaft J* and jour-
naled in the box ¢? secured to the disk f*.
The pinion ¢ rests on ball-bearings sup-
ported upon the upperend of the box ¢ and
the lower part of the hollow shaft ¢’ has af-

fixed to it the pinion g3 ~ Beneath the pinion

g® and separated therefrom by ball-bearings

“is the pinion ¢4 which is secured to the ver-

tical counter-shaft J®. The pinion g*engages

and rotates the gear h, loosely mounted upon.

a stud affixed to and projecting downward
from the disk f%.. The gear i rotates an in-
termediate gear h', also loosely mounted upon
a stud projecting downward from the disk f?,
and the gear h' engages the pinion g° and

thereby rotates the hollow shaft g' and the |

pinion g, affixed to the upper end thereof, in
the same direction as that of the spinning-
heads. The lower end of the vertical coun-

ter-shaft J? is stepped in a suitable bearing

30

in the top of the lowermost disk 7z and has
affixed toit a pinion ¢/, which, acting through

train of gearing 4, as shown in Fig. 3, ef-
fects the rotation of the gear %, loosely
mounted upon the vertical post E. Imme-
diately above the gear 7° is a smaller gear 7

which is affixed to the central post E, and

hence imparts rotation to a wide pinion 7,

 loosely mounted upon a stud affixed to and

35

projecting upwardly from the gear +*. The
thus-rotated pinion 7' meshes with and rotates

the small gear %, loosely turning on the cen-
tral post E and having affixed toit thecrown- |

cam k', which serves to alternately elevate

~and present the face of the radial traverse-

40

arms k2 each of which is loosely connected
at its free end with the hub £° of one of the
hollow stems %%, upon which the spools £° are

- mounted with the usual moderate tightness

5@
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of fit.
change-gears into the train of gearing 7%, by
which motion is imparted to the disk 2* for
the purpose of accurately timing the up and
down movements of the spools, as may be re-
quired with relation to the speed of rotation
of the throstles, in order that the threads

‘shall be wound symmmetrically and closely.
Provision is mace to stop the machine if |
The yarns e |

either one of the yarns breaks.
as they leave the spinning-heads are sub-
jected to like degrees of tension by appropri-

“ately-arranged guides—¢', and if one of the |

spinning-heads is immediately over one of

the twisters an extra guide e? is employed in

order to provide a zigzag path for such yarn,

whereby it will be subjected to the same |
amount of friction in its passage from the..

spinning-head to the throstles as those of the
varns which are required to have a consid-
erable distance of lateral movement in or-
der to pass from the-guides ¢’ to the central-

izing-gnide €3, in which the multiplicity of |

Provision is made for introducing

the eyes ! at the upperextremities of the trip-
levers I, respectively, the laterally-projecting
arms ? of which are thereby held upward in

the position in which one of them is repre-
gented in Fig. 2, above the path of motion of

the crank-pin [%, projecting upwardly from
one of the arms of the bell-crank lever /4, piv-
oted upon the top of the gear f. The other

arm of the bell-crank lever I*is provided with
a crank-pin 5, projecting downwardly through

an aperture in the gear f, and when the bell-
crank lever [* is rocked by collision with the
lateral arm [? of the trip-lever {' the crank-
pin [° is swung into position to engage and

rock the inner arm m of the trigger-lever m/,

and to thereby disengage the opposite end of
the trigger-lever m’ from the extremity of the
radius-arm m?, secured to the vertical belt-
shifter shaft m3, provided with the torsion-
spring mt. The upper end of the shaft m®
carries the bifurcated belt-shifter arm m?,

which, when the vertical shaft m®is thus freed
from the torsional-strain of the spring m?

shifts the belt from the tight pulley F' to the
loose pulley F?, and thus causes the machine

to come to rest.
1t will be understood that the power todrive

‘the machine is assumed to be taken from a

shaft beneath the floor upon which the ma-
chine rests, as indicated by the position of the
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belt-shifter at a distance below the tight and

loose pulleys F' and F=.
- What is claimed as the invention is—
1. The combination as herein set forth of a
group of twisters and appropriate winding de-

105

vices arranged in a ecircle; a group of spin-

‘ning-heads rotating on parallel vertical axes

arranged in a circle above said twisters and

| greater in number than the number of the

said twisters, each of said spinning-heads com-
posed of a carrier for carrying a roving-bob-

perposed pairs of draw-rolls rotating on hori-
zontal axes; guides for guiding the yarns

from a multiplicity of said spinning-heads to
each twister; a central vertical post having
affixed to it horizontal disks for supporting

said spinning-heads, twisters and winding
devices; a horizontal master-gear loosely
mounted upon said central vertical post and

I1I0

' bin, and a draw-roll frame provided with su-

115

120

driven from an outside source of maotion for

rotating said spinning-heads; horizontal gears

loosely mounted on said central vertical post
for operating the draw-rolls of said spinning-

‘heads; horizontal gears loosely mounted on
‘said central vertical post for operating said
twisters and winding devices, and suitable
intermediate gearing for transmitting from

said horizontal master-gear the motions re-
quired for rotating the others of the said hori-
zontal gears at their required relative speeds.

2. The combination in an organized ma-

yarns are cqllected for the throstles, respec- | chine, as herein set forth, of a preseribed num-

125
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with a prescribed larger number of Spinning-
heads, each having a carrier for a roving-bob-
bin, a draw-roll frame and superposed pairs
of draw-rolls, arranged above said throstles;
guides for guiding the yarns from a multi-
plicity of said spinning-heads to each of sald
throstles, and means for driving said spin-
ning-heads, throstles and winding devices at
appropriate speeds. o

d. In combination, as herein set forth, a
prescribed number of twisting and winding
devices; a prescribed larger number of spin-
ning-heads, each havinga carrier for carrying
a roving-bobbin, a draw-roll frame, and su-
perposed pairs of draw-rolls arranged above

sald twisting and winding devices and de- _

livering spun yarns in downward directions: ,

| guides for severally guiding a plurality of

sald spun yarns to each of said twisting and
winding devices; a system of trip-levers sev-
erally engaging said spun yarns at points ad-
jacent to the lower ends of said spinning-
heads, and normally held bysuch engagement
in preseribed inoperative positions; a spring-.
actuated belt-shifter and connections between
sald belt-shifter and said system of trip-levers,
whereby if a single yarn breaks or runs out:
sald belt-shifter is released to the action of
1ts spring and is thereby made to shift the.
belt and thus cause the machine to come to
rest, substantially as described.
' ABRAM D. EMERY.
Witnesses: ' - 3 -

FREDERICK S, HALL,

A. M. Jongs. |
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