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UnITED STATES PATENT OFFICE.

FRANK ALEXANDER BREEZE, OF FOREST MILLS, CANADA, ASSIGNOR OF
ONE.HALF TO JAMES WILSON, OF RICHMOND, ONTARIO, CANADA.

SPINNING-FRAME.

SPEGZI_ZFICATION forming part of Ietters Patent No. 711,756, dated October 21, 1902.
Application filed November 7, 1900, Serial No. 35,777, (No model.} |

To all whom it may CONCErn:
Be it known that I, FRANK ALEXANDER

BREEZE, a subject of Her Majesty the Queen

of Great Britain, residing at Forest Mills, in

Canada, have invented certain new and use-
ful Improvements in Spinning-Frames; and
I do hereby declare that the following 1s a
full, clear, and exact description of the in-
1o

use the same.

My invention relates to improvements in
spinning-frames, by which 1 aim to simplify
the construction of ordinary frames by dis-
pensing with certain mechanisms and at the

same time to produce a mechanism by which

the spinning operation may be carried on con-
tinuously, and my present improvements are
directed especially to the mechanism adapt-
ed to drive the spinning-heads, so as todraw

20

out and twist the sliver or roving simulta-

neously. |

The mechanism which forms the subject
of the present application is directed espe-
cially to a ecombination with the special form

of concentric drawing and twisting head

which has been described and claimed by me

in a divisional application, Serial No. 83,479,

filed January 6,1902,although it will be under-
stood that my improvements are also appli-
‘cable to other forms of twisting-heads.

30

My invention contemplates the provision of

novel means by which the two concentric ro-

35 tary members of each of a series of spinning-

heads may be driven at differential rates of |

speed by means of two continuous belts,each
of which operates one set of the concentric
parts, together with means for varying the
relative speed of the belts as may be found
necessary. | |
My invention also contemplates the provi-
sion of a set of drawing-rolls between the
spinning-heads and the sliver-spool, which
set, of rollsinclude a removable memberadapt-
ed to frictionally engage with positively-
driven members, so as to be rotated thereby,

4.0

said removable roll member being held.

against endwise displacement by engagement
so with suitable collars, and sald roll member
being, furthermore, divided into a number

the county of Lennox, Provinee of Ontario,

vention, such as will enable others skilled in
the art to which it appertains to make and

i 99of Hig. 2.

' of sections of correspouding size, which form
the active surfaces adapted to engage and
feed theslivers running from the sliver-spool
to-the series of spinning-heads. |
Further objects and advantages of the in-
vention will appear in the course of the sub-
joined description. |
In the drawings forming a part of thisspeci-
qcation, Figure 1 is a front elevation ot the
upper portion of a spinning-frame arranged
according to myinvention.
elevation thereof looking from the right.
Fig.3is an end elevation thereof looking from
the left. Fig. 4 is a transverse front-to-rear
section thereof, taken on the line 4 4 of Kig.
1. Fig. 5is a plan view of the same. I'ig. 6

il

| is a side elevation of my improved drawing

and twisting head which forms the subject
of my said divisional application, the jour-
nal-rails being shown in cross-section. Hig.
7 is a central longitudinal section through
the twisting-head. Fig. 8 is a fragmentary
side elevation of a portion of the compound
drawing-roll. Fig. 9 is a vertical section of
a portion of the machine, taken on the line

views of details to be hereinafter explained.
The same numerals of reference denote like
parts in each of the several ficures of the
drawings. |
 The lower portion of the spinning-frame 1s
‘not herein shown, because it may be ot any
ordinary or approved type, and it does not
embrace parts relating to the mechanism

| claimed herein. - .

The frame of the spinning-frame herein
shown comprises a pair of end frame-pieces
17, which are joined together at the front by

| a pair of journal-rails 15 and 16 and at the

back by a transverse beam 14. ‘l'he two

| journal-rails 15 and 16 are parallel at the np-

per front side of the machine, and they carry
mounted therein twisting-heads, which are
shown on an enlarged scale in Figs. 8 and 9.
As these twisting-heads have been fully ex-
plained in my former application herein-
above referred to, they need not be here de-
seribed at length; but a brief description of
them. will be here given sufficient to enable
| their general mode of operation to be under-

stood. FEach twisting-head consists of two

i
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concentric members 18 and 19, which are

‘both tubular,and the latter is disposed around

the former. 'The inner tubular member 18

has a bearing extension 20, which is jour-
‘naled in the upper journal-rail 15, and it

passes through the bearing-aperture in the

lower journal-rail and has between the two

- rails at a point adjacent to the upper rail a
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pulley-sheave 21. The tubular member 19
1s journaled on the redunced lower end of the
member 18, as shown, and has a pulley-
sheave 22, mounted on its upper end, and a
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in like manner passed alternately around the
successive sheaves 33 and 22 and the diago-
nally opposite ends brought together in a
manner to be presently described. For this
latter purpose I mount on the rear beam 14
a bracket-arm 36, which extends inwardly to
a point approximately opposite the center of
the space between the shafts 30 and 31 and
the twisting-heads and has an upright por-
tion 37 rising therefrom, on whose upper end
are pivotally mounted a pair of swinging
tightener-bars 38 and 39, which are adapted

shoulder 22%, which rests on the lower rail, | to have an osecillation in horizontal planes

and a reduced portion 23, which passes
through and has a bearing in the aperture of
the rail. On the lower end of this outer
member is secured the skew-gear 24, and, as
shown, the inner member 18 extends a short

distance below the gear 24 and has serewed

thereon the flanged footpiece 25. This foot-
piece has a pair of oppositely-disposed flanges

26, In which are mounted two drawing and
twisting rolls 27, whose point of tangency is
directly beneath the center of the tube of the.
twisting-head. These two drawing-rolls are
mounted on shafts 28, and each shaft extends
through one of the two flanges 26 and has

mounted on its outer side a skew-pinion 29,
which meshes with the gear 24.

respect to the other causes an equal and op-

‘posite rotation of the two drawing-rolls, and
at the proper relative rotation the drawing-.
rolls are caused to draw the sliver through

the inner tube of the twisting-head, and at
the same time the rotation of the twisting-
head gives the sliver the required twist.
With this understanding I will now pass to
the wechanism by which the two pulley-
sheaves 21 and 22, belonging to the respec-
tive members of the twisting-head, are given
a high velocity of rotation with respect to
the stationary parts and at the same time a
proper differential rotation with respect to
each other. Theprimary mechanism by which

‘this is accomplished consists of two parallel

transverse shafts 30 and 31 at the rear of the

frame, each of which carries a series of large

pulley-sheaves 32 and 33, keyed thereto, these

pulley-sheaves being of course the same in

number as that of the twisting-heads and
being spaced at equal distances upon the two
shafts and directly beneath one another.
Around the upper set of pulley-sheaves 32
and the pulley-sheaves 21 on the inner con-
centric member 18 passes a single continuous

belt or cord 34, whose ends, passing around

the last pulley-sheave 21 on the left and the
first pulley-sheave 32 on the right, are brought
together by the means which will be presently
described. Similarly the lower set of pulley-

sheaves 33 and the sheaves 22 on the onter

concentric member 19 are likewise joined by
a single continuous belt or cord 35, which is

It will be
-observed that the two pinions 29 are diamet-
rically opposite to one another, so that a ro-
tation of one of the concentric members with

opposite the sheaves 21 and 22, respectively.
Kach tightener-bar has journaled at each end
a pulley 40, and the two belts 34 and 35 are
passed on opposite sides of the two pulleys
carried by the respective tightener-bars in
the manner shown in the plan view, Fig. 5,
so that by twisting the bars around their piv-
ots the slack in the belts is taken up. In or-
der to keep the belts continuously taut, I at-
tach a pair of tension-springs 41 42 to oppo-
site ends of the respective bars—that is to
say, the spring 41, as shown, connects the
left-hand end of the bar 38 with the rear of
the frame, and the spring 42 similarly con-
nects the right-hand end of the bar 39 to the
rear of the frame. It will be seen that this
arrangement serves to keep all the pulleys in
each set running at the same rate of speed.
Asitis essential that the differential speeds
between the two pulleys 21 and 22 should be
coustant, the two shafts 30 and 31 are geared
together at a fixed relative speed by the mech-
anism shown best in Fig. 2. As it is often
desirable to change the amount of twist in the
sliver, and therefore to change the relative
speed of the twoshafts 30 and 31, I provide a
variable-speed gearing, which comprises the
four gears 43, 44, 45, and 46.
rate ot speed between the two shafts is regu-
lated by the proportionate size of the two
gears 43 and 44, which are mounted on the
ends of the shafts 30 and 31, respectively,
while the other gears 45 and 46 are merely

The relative
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idle gears, and the object of having two of

these gears is to cause the two shafts 80 and
51 to turn in opposite directions. The gears

115

+o and 46 are mounted on an adjustable jour-

nal-bar 47, which is mounted to have a cer-
tain amount of reciprocation horizontally in

the slot 48, formed in the end piece 17 of the

frame, to which the journal-bar 47 is arranged
to be clamped. The journal-bar has, there-
fore, a sidewise adjustment toward and from
the gears 43 and 44, and the lower gear-wheel
46 has also a vertical adjustment by reason

-of the stub-shaft 49, on which it is mounted,

being clamped in a short vertical slot 50 of
the journal-bar.
mesh together and with the gears 43 and 44,
respectively; but these latter do not,of course,
mesh together. It will thus be seen that, hav-
ing fixed the proper-sized gears on the two
shafts and journal-bar, by rotating one of the
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shafts at a given speed the other shaft is also !

caused to rotate at a predetermined relative
speed. '

Any suoitable means may be taken to rotate
the shafts driving the twisting-heads, that
herein shown being in the form of a belt-pul-

ley 51, which is mounted on the projecting

end of the lower shaft 31 and isadapted to be
driven by a belt 52 from any suitable source
of power—as, for instance, the main shaft of
the spinning-frame.

I will now describe the parts mounted above
the twisting-heads, by which the sliver Is par-
tially drawn out and delivered to the heads.
Mounted directly over the heads is a set of
three drawing-rolls 53, 54, and 55, the first
two of which are positively driven from the
shaft 30, while the third is driven frictionally
by rolling upon and between the other two.
The rolls 53 and 54 are both of cylindrical
form and separated from one another by an

intermediate space, and they are journaled

in the respective end pieces 17 of the frame,
or rather in vertically - extending bearing-
plates 56, as shown. The first roll 53 has on
its left-hand end, as shown in Figs. 1 and o, a
gear 57, with which meshes a gear-pinion 53,
carried on the end of a rocker-arm 59, loosely
journaled on the shaft of the roll 53 between
the gear 57 and the frame, as illustrated best
in Fig. 10. The pinion 58 has fixed theretoand
rotating therewith a pulley 60, which serves to
keep it operatively engaged by means of a
belt 61 with a pulley 62, mounted on the left-
hand end of theshaft 30. It will beseen that
by the intermediary of these connections the
shaft of the roll 53 is driven from the shaft
30. In order, however, to support the pulley
60 and keep the belt 61 tight, I provide a

‘strong torsion -spring 63, which is coiled

around the shaft of the roll 53 and presses
npwardly against the underside of therocker-
arm 59, and at its other end is fixed to the
frame-piece 17, as shown at 64. The roll 53
thus driven serves in turn to drive the other
rolls of the series by means of gear-wheels
65, 66, and 67, the first and last of which are
mounted, respectively, on the two rolls 53 and
54, while the intermediate gear-wheel 66 is
an idle gear serving merely to connect these
two and cause them to be driven in the same
direction. Between the two rolls 53 and 54
rests the roll 55, as shown, and it is friction-
ally rotated thereby. This roll 55 is of a
compound nature, being made up of a series
of roll-blocks 68, which have enlarged periph-
eries opposite the upper ends of the twisting-
heads and reduced ends 69, which serve for
end-thrust pieces to abut against each other
and keep the rolls from being displaced end-
wise, and the roll-blocks 68 are prevented
from displacement by a pair of collars 70,
which are clamped or keyed or otherwise se-
cured to the roll 53 at the ends thereof.
Besides the drawing-roll mechanism just
described the roll 53 also serves to drive the

rear of the drawing-rolls 53 and 55.

-
L

mounted above and to the rear of the draw-

ing-rolls on a shaft 72, which is journaled in

the frame of the machine or in upstanding
bearing-brackets 73 thereof, and the right-
hand end of the shaft 72 is extended beyond
the bearing 73 and has mounted thereon a
large gear 74, which meshes with an idle gear
75, journaled on a stub-shaft 76, adjustably
fitted in the frame, and this last is driven
from a small pinion 77, earried on the roll 53
beyond the gear 65. It will be seen that
while the two feed-rolls 53 and 55 are driven
in a direction to advance the sliver 73 down-
wardly between them the feed-drum 71 will be
driven in the same direction by means of the
intermediate gearing 75 and 74. On this

feed-drum rests the sliver-spool 79, whieh has

as many slivers wound thereon as there are
twisting-heads in the spinning-frame, and
this spool has at its ends a pair of gudgeons
30, which rest against a pair of sloping bars
81, serving for supports in order to permit
the spool to rest as nearly as possible over
the center of the feed-drum 71. Thefriction

between the feed-drum and the sliver-spool

causes the sliver to be frictionlessly unwound
without any tension thereon and at the same
rate at which it is passed through the draw-
ing-rolls 53 and 55. |

In order to guide the slivers in their proper
positions between the two feed-rolls and pre-
vent them from chafing against the upper
edges of the twisting-heads, I provide, further,
a series of staple-shaped finger-bars 82, which
are fixed in a horizontal beam 83, extending
across between the two end pieces 17 of the
frame, and these finger-bars 82, as shown in
Figs. 1 and 4, are arranged to extend across
the path of the slivers just above and to the
The fin-
ger-bars 82 have their ends driven into the
beam 383 at a short distance from each other,
so as to leave a series of slots 84, which are
each sufficiently wide to allow a sliver to pass
easily through the same and located directly
in line with the twisting-heads, and it is by
these finger-bars that the sliver is guided lat-
erally into its proper place, while at the same

time it is enabled to be easily inserted into

and withdrawn therefrom in case it 1S neces-
sary to join a broken sliver or for other pur-
poses. | |

In the operation of the machine a spool 79,
containing slivers to be drawn, is laid in place
apon the feed-drum 71, and the sliver ends
are passed successively between the finger-
bars 82, between the drawing-rolls 53 and 54,
and subsequently through the tubular twist-
ing-heads and between the drawing-rolls 23
thereof. When the machine is set in motion,
the rotation of the rolls 28 on their axes be-
ing faster than that of the upper rolls 53 and
55, the sliver is drawn out into a roving or the

roving to a yarn, as the case may be, being

at the same time twisted to the proper extent,
and from the rolls 28 the roving or yarn passes

feed mechanism, which comprises a drum 71, | toanysuitable bobbinand cop-building mech-
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twisting-head.

anism or such other mechanisms as may be
found desirable. Duringthedrawingprocess

it will be observed that the loose frictional
mounting of the rolls 55 enables them to give

individually and rise sufficiently when a knot
or other enlargement in the sliver or roving

is encountered without breaking the sliver or
roving, and similar mechanism has been de-

scribed in connection with the other set of
drawing-rolls in my divisional application
heretofore referréd to. At the same time the
welght of the individual roll-blocks is suffi-
cient when conjoined with the wedging action
by which they are supported between the two
rolls 53 and 54 to hold the sliver or roving
against the pull exerted by the rolls of the

Changes within the scope of the appended
claims may be made in the form and propor-
tion of some of the parts, while their essen-
tial features are retained and the spirit of the
invention is embodied. IHenceldonotdesire
to be limited to the precise form of all the
parts as shown, reserving the right to vary
therefrom.

Having thus deseribed mymventmn what
I claim as new is—

1. In a spinning-head, the combination of
a series of drawing and twisting heads each
having independently-revoluble concentric
elements provided with pulleys and carrying
a set of cooperative rolls, of the independent
bead-driving shafts each having a series of
pulleys, means for rotating said shafts, two
endless driving-bands each connected opera-
tively with the series of pulleys on one of
said shafts and with a series of pulleys on
corresponding elements of the series of heads
a fixed supporting-arm,tightener-bars mount-
ed separately on said supporting-arm and ar-
ranged in the horizontal planes of the driv-
ing-bands and each bar equipped at its end
portions with pulleys having operative en-
gagement with one of the driving-bands, and
means for impelling each tightener-bar in a
contrary direction to that in which it is forced
by frictional engagement of the driving-band
therewith, substantially as described.

2. In a spinning-frame, the combination of
a series of individually-mounted twisting and
drawing heads each having concentric mem-
bers and a set of coacting 10113 independent
head-driving shafts eaeh heving operative
connection with corresponding members of
the series of said heads, means for driving
one of said shatts, gears of different sizes se-
cured to sald shafts and separate one from
the other, a hangér mounted adjacent to said
gears on the shafts, and intermeshing idler-
gears mounted on the hanger and having in-
termeshing engagement with the respective
gears on sald shafts, substantially as de-
scribed.

3. In a spinning-frame, the combination of
a series of individually-mounted twisting and
drawing heads each having concentric mem-

1
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bers and a set of coacting rolls, independent
head-driving shafts each "having operative
connection with corresponding members of
said series of heads, means for driving one of

said shafts, gears secured to said shafts and
‘independent of one another, a hanger ad-
justably mounted with relation to the gears,

another gear mounted on the hanger for ad-
justment therewith and meshing Wlbh a gear
on one of sald shafts, and enobher gear a,d-
justably mounted on the a,d;justa.ble hanger
and having engagement with the gear on the
other shaft and with the gear on the hanger,
sald gears on the hanger adapted to be dis-
mountedindividually and interchanged with
other gears of different sizes, substantially

.as8 described.

4. In a spinning-frame, the combination
with a series of spinning-heads and a sliver-
spool, of a set of drawing-rolls arranged in
an intermediate position between the spin-
ning-heads and said sliver-spool and compris-
ing three rolls, means for positively rotating
one of said rolls, gear connections from the
positively-driven roll to another roll of said
set of drawing-rolls for rotating the said last-
mentioned roll in the same direction as the
positively-driven roll, a third roll consisting
of individual separate members each having
reduced portions disposed in abutting rela-
tion and said members of the third roll rest-

70
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95

ing upon and driven frictionally by the two

rolls which rotate in one and the same direc-
tion, and means for restraining the divided
third roll from endwise displacement with re-
spect to said pair of driven rolls, substantially
as described.

5. In a spinning -frame, the combination
with. a series of spinning-heads, of a set of
drawing-rolls having two of the rolls thereof
connected by a train of intermediate gears to
rotate in corresponding directions, and a
transversely - divided third roll having its
members formed with reduced ends which are
in abutting relation and form the interven-
ing grooves, said third roll having its mem-
bers engaged with the pair of driven rolls
and removable individually therefrom, and
means on one of the driven rolls engaging
with end members of the third divided roll to
hold the members of said divided roll against
endwise displacement, substantially as de-
scribed.

6. In a spinning -frame, the combination
with a series of spinning-heads, of a set of
drawing-rolls including two driven rolls in-
tergeared by a train of gears to rotate in the
same direction, and a third roll divided into
a series of members having the reduced end
portions disposed in abutting relation and
forming a series of annular grooves,said mem-
bers of the third roll engaging with and ro-
tating frictionally by the intergeared rolls, a
series of guide-fingers arranged to form a se-
ries of sliver-spaces which lie opposite to the

| enlarged portions of said third roll, and a sup-
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porting-bar mounted in rear of the rolls and
having the guide-fingers attached thereto,
substantially as described. |

7. In a spinning-frame, the combination
with a series of spinning-heads, of a set of
drawing-rolls two of which are connected by
a train of intermediate gears to rotate in one
direction, a pair of collars fixed to one of said
driven rolls near the ends thereof, and the
third roll of said set being divided trans-
versely into a series of members which are

| held against endwise displacement between

|

said collars and are removable at will from
frictional engagement with the driven roll,
substantially as deseribed. (5
In witness whereof I have hereunto set my
hand in the presence of two witnesses.

FRANK ALEXANDER BREEZE.

Witnesses:
Jas. T. WILSON,
JOHN HENGLISH.
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