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To all whom it may concerr:
Be it known that I, JOEN WILLIAM NA-
SMITH, of Manchester, in the county of Lan-

. easter, England, ha,ve invented certain new

and useful Improvemeﬂt% in Combing-Ma-
chines, of which the following is a %peclﬁea,-
tion.

As in all eombmﬂ' machines of the Heil-

- mann type, the present one consgists of a re-

10

volving comb-cylinder, feed-nipper, and feed-
roller, a top comb, and detaching-rollers.

Figare 1 represents some of the parts of myﬁ

- 1mploved machine, partly in side elevation
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and partly in vertical section, through the
middle of the head of the maehme, the nip-
per being closed. Fig.2representsa similar

view of some of the parts shown in FKig. 1,

some of the parts being in the position which
thev occupy when the nipper is open. Figs.
3* and 3%: The former shows the feed-roller
mechanism complete in the position occupied
by the parts during the commbing and the latter
figzure the main parts in their positions with

relation to the detaching-rollers when almost |

at their nearest point to the same. .Kigs. 4°
and 4° show the top comb complete in two po-
sitions. Figs. 5%, 5°, and 5° show the feed-
roller, nipper-p omt top -comb point, and de-
lachmﬂ'-roller% in three positions. Iig.6shows
the eomplete nipper and detachmﬂ mechan-
ism in the position most remote from the de-
taching-rollers. The eccentric which gives
the oscillating motion to the nipper is not
shown in this figcure, but on Fig. 2, and the
mechanism for tarning the detaching-rollers
is not shownat all, as it only differs in dimen-
sions from that now in use. FKigs. 72 and 7°

show the nipper and top- comb nomt of my

improved nipper in connection with the Heil-
mann detaching - roller, and Fig. 7° the top-
comb support smtable for this combination.
The letters refer in the drawings to the
same parts throughout, and all the dra,wm*:rs
are sectional through the middleofa comblnm
head |
I will first descube the action of the nip-
per, feed-roller, top comb and detaching-roll-
ers of the Heilmann comber, which may be
taken as the type. T may first observe that

the rollers which seize the combed nipper-
taft and draw the fiberscomposingitthrough
the top comb aresometimesreferred to as the

.

‘the opemblon

framing of the ma,chme
| frames receive an oscillating motion from the

“drawing-rollers.” In the presentspecifica-
tion thev are constantly called the “detaching-
rollers.” In the Heilmann typeof ma,chme
some of the parts of which are shown in Fws
7* and 7°, one of the rollers remains fora very
brief time in contact with the segment 5, and
after it is lifted off the rollers contmue to
turn for a considerable time, so that the
separation takes place by this contmu_ed mo-
tion of the rollers between the feed-rollerand
the nip of the rollers D and D', and the
movement of the nipper 18 not a factor in
Other machines have been
constructed in which a modified motion has
been given to the nipper and top comb; but
in all of them the nipper and feed-roller take
up a position in front of the detaching appa-
ratus and there remain stationary foralon oer
or shorter period while the detachin ﬂ'-roller%
draw the fibers through the top comb. In most
of these machines the distance of the comb-
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ing-eylinder from the detaching-rollers istoo

oreat, necessitating rapid motion of the nip-
per in passing from one to the other, which
disarranges the combed fibers and requires
eompllcated piecing mechanism.

The object of my invention is to modify

the motion of the nipper, feed-roller,top comb,
and detaching mechanism 1n the manner

which I will now descr ibe.

75

'80.

The nipper fmme and plates, Fws 1 and

2.—N is the nipper-frame, (one at oither end
of the head, the two forming a pair,) pivoted
on fixed studs N’, which are carried on the
These nipper-

eccentric X through a 1evel and connecting-
rods with adjusting-screws in the usual way.
The throw of the nipper may be varied by
providing slots N* in the nipper-frame to
carry the studs N* The path followed by

‘the nipper-point is shown in dotted lines in

Figs. 5%, 5°, and 5° to which reference will
shortly be ‘made.
is screwed to a nipper-frame at each end and
carries the bottom nipper-plate P?, which is
adjustable on it in the horizontal du ection,
Cast near each end of the bridge B is a pro-
jection P, carrying a stud P’, on which hinge

the movable nipper-arms N°, which are united

by being cast together with the transverse

bal P4, to which is screwed the front nipper-
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“the fibers to be combed.
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plate P3. The whole nipper can be adjusted | distance is of great im portance, as it affects

to the proper distance from the needles by
the set-screw T. The lower extremities of
these nipper-arms carry bowls N°and projec-
tions, onto which are hooked the springs N4,
wlhose outer ends pivot en arms of the bracket
I, bolted to the back bar. The lower part of
the bracket I has an inclined or cam face that
intersects the arc deseribed by the bowl N°
as 1t oscillates, and the bowl, coming in con-
tact with the incline, is forced to deviate from
the are, and the nipper opens, as shown in
Fig. 2. The bracket I is preferably verti-
cally adjustable, as by means of a slot I' in
its foot or base 1%, (indicated by dotted lines

in Figs. 1 and 2,) a screw I° passing through

said slot and entering a suitable part I* of
the frame. Said bracket I being adjustable
in the vertical direction the point of intex-
section, and consequently the time when the
nipper commences to open, can be regulated
at will. The pull of the spring is normal to

the arc desecribed by the bowl N° so that the

nipper always tends slightly toward its me-

dial position, and the pull of the spring is

partly borne by the cam-face of the bracket
I when the nipperis open and by the stud N’
at all times. It will be noticed that the path
of the nipper in its passage from the comb-
ing-point to the detaching-rollers is almost a
direct line and departs as little as possible
from the periphery of the combing-cylinder
A, whose surface a little beyond the last row
of needles, Fig. 6, rises as high or even a lit-
tle higher than the points of the needles, so
that it supports the nipper-tuft in revolving
rapidly below it and immediately the nipper
opens helps to direct the tips of the fibers of
the nipper-tuft exactly to the nip of the de-
aching-rollers, on the one hand, while it also
strokes the tail gently below the bottom de-
taching-roller D. DBy thus choosing the path
of the nipper and keeping it close to the pe-
riphery of the cylinder I am able without any
speclally-directed air-currents or mechanism
of any kind to make an absolutely perfect
pieeing from the simple motions of the nip-
per,cylinder,and detaching-rollerscombined.
I do not wish to be understood as confining
myself to the means shown and desecribed for
causing the nipper to move in the path men-
tioned, as I may substitute therefor any me-
chanical equivalent thereof. |
The feed-roller, Figs. 3*and 3".—~Thelever I’
is pivoted on the stud F* which can be ad-
justed in the horizontal slot S’, so that the

distance of the roller from the front nipper-

plate I’ (and consequently from the nip of the
detaching-rollers D and D' during the separa-
tion) can be regulated to suit the length of
The said stud F“

may have its end which projects through the .
~slov S’ threaded and provided with a nut
which-will enable said stud to be secured in
its adjusted position in an ordinary and well-
The easy adjustment of this

gt e ee T Tt e e e R R TR R R T T T T _

the quantity of waste made and the distance
of the feed-roller from the detaching-roller
when at the nearest point must only slightly
oxceed the length of the longest fibers. T'he
upper end of the lever F’ receives one end of
the top-comb spring Cf, Fig. 4*. The other
end of the lever F', bearing on the neck of
the feed-roller, transmits the forece of the
spring to the roller, so that it presses on the
lap of material lying between it and the nip-
per-plate P?. Fixed on the end of the feed-
roller I isa ratchet-wheel with fine teeth, and

| freely pivoted on the boss of this wheel is a

lever I, slotted for the greater part of its
length and carrying the pawl L'. TFixed to
the framing of the machine is the vertical rod
R, on which is an adjustable pin R’, which
engages in the slot of the lever I, and as the
nipper moves toward the nip of the detaching-
roller prevents the forward movement of the
lever at the point where it engages in the slot
and causes the pawl to turn the ratchet. The
vertical distance of the pin R’ from the roller
determines the number of teeth taken at one
oscillation and the position of the vertical
rod R in relation to the arc of oscillation of

the feed-roller is such that the feed 1s greater

per unit of are the nearer the feed-roller ap-
proaches the detaching-rollers. The detach-
ing-rollers D aud D’ therefore draw their sup-
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ply principally from the bodily advance of

the tuft projecting from the nipper; but they
also obtain a supply due to the turning of the
feed-roller while the detaching -rollers are
turning forward. The feed - rollar is not
brought up to a position in front of the de-
taching-rollers and allowed to dwell there,
only turning a little while the detaching-roll-
ers are drawing their supply. It is carried
bodily forward directly toward the nip of the
detaching-rollers, while at the same time 1t
continues its feed by a partial revolution.

There is therefore during the time the de-

taching-rollers are turning forward the dou-
ble supply due to the continued revolution
and to the continued bodily advance of the
feed-roller. The spring counecting the feed-
roller and the top comb, Ifig. 4%, is a novel
and useful combination.

The top comb, Figs. 4* and 4*.—The top
comb C is carried on the transverse bar C,
bolted at either end to a top-comb arm CZ,

: which pivots on the stud C3, fixed to the nip-

|

|

per-frame N. The transverse bar C' can be
adjusted horizontally on the armn C? and the

angle may also be varied within the neces-

sary limits. In Fig. 4* means for obtaining

| these adjustments are indicated. Said means
- comprise slots C* in the arms C?, one slot be-

ing indicated by dotted linesin the arm shown
in said figure and pins C* projecting out-
ward through said slots from flanges C* at the
ends of bar C'. .The outer ends of the pins
C* may be screw-threaded and have nuts ap-
plied to their outer ends. The angular ad-
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justment merntioned may be obtained by ]
screws C!% extending through projections at
the ends of the ba[’ Cf and bearing on the
The arm C- carries at
its outer end a bowl C* with a slight adjust-

tops of the arms C.

ment and running daring a part of the stroke

on a guide G, adjustable vertically on the.

rod R or other convenient support. Caston

‘the arm C? is a projection C% tapped for a

stop-serew C*, which at any desired moment
{ dependent motion 1mparted to it correspond-

during the forward movement of the nipper
comes against the nipper-frame N, causing

the bowl to leave the incline or O*mde (z, ar-

resting 1ts further descent, so tha.t for the

1emamdel of the stroke the top-comb point

follows a path parallel with that of the nip-
per. This permits the moment and depth of

‘penetration of the comb to be regulated at

will. (Illustratedin Figs. 5 and 5“) In Fig.
5* the point of the comb is shown nearly
down on the
of the nipper.

ter rising as it is drawn straight between the

nip of the feed-roller and detaching-rollers,

which straight line is shown by the ﬁbers In
Fig. 5° and lles considerably above the path

of the nipper, being highest when the nipper

is closest to the detaehmﬂ' rollers D and D/,

owing to the roller D’ ro]lmﬂ' over the top of,

D and to the rise of the feed-roller and nip-

per as they approach the vertical line pass-
ing through the pivot of the nipper, but not
If the path of the nip-

shown in the figure.
per be made a stmwht line, the same effect is
obtalned by ar restmﬂ' the descent of the top
comb at a later pomt The position of the

top-comb pivot C? with relation to the points
of the needles is such that the top comb does

not fall in a direction parallel to the front

nipper-plate, but in a direction which ap-
proaches nearer the mpper-plate the lower

the comb falls, and I may increase this ap-
proach by providing a slot in the nipper-
frame N and the top-comb arm C?, as indi-
cated by dotted lines in Figs. 42 and 4% 80 as

line drawn through the point of the top comb.

This is of consldera,ble importance, especially
when the ordinary Heilmann detaching-roller
and segment are used, because the comb may

be eaused to enter the nipper-tuft well in ad-

vance of the front of the nipper and still to
be close to the nipper when the latter arrives
near the detaching-rollers, thus insuring that

‘no partof the tutt shall escape being combed

and still no room be lost, the nipper not be-
ing prevented by the top comb from ap-
proachmﬂ as near as reqmred to the detach-

ing-rollers.
I do not wish to be undemtood as limiting

myself tothe particularstraightinclined form

~ of the guide G illustrated, but may alter the

" eomb, if desired.

, Shape and mounting thereof S0 as to some-

what vary the descrnbed movements of the

path followed by the under side’| in statmnaly bearings.

Without descending much
‘nearer the cylinder it will penetrate the fleece:
trradually and sufficiently, owing to the lat-

The Heilmann detaching-roller,in connec-

lows 1ts usual patll while the point of the

comb follows an are parallel and close to the

segment.. A'suitablesupport for the top comb
is shown in Fig. 7¢. Itisnot imperative that
the top-comb plvot should be carried by the
nipper-frame.
pendent arm, which should then have an in-

B

tion with my improved mpper is illustrated -
in Figs. 7> and 7°, where the nipper-point fol-
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It may be carried on an inde-

ing approximately in time, direction, and eX- -

tent with that of the nipper.
The delaching mechanism, Figs. 4° and 6.—

30

In Fig. 4° all the parts are shown except the

eccentrlc which oscillates the detaching-roller
D', this eccentric being shown in Fig. 6 to the

| es:elusmu of that operatmg the mpper frame,

which is on the same shaft and is shown in
Fig. 2°.

The fluted steel rollers Dand D*turn
D32 is also a metal

fluted roller resting on D? by its own weight

and in stationary gmdes" The detaching-

roller D' is covered with cloth and leather or

other elastic covering and receives a special

rolling motion over the top of the roller D for
In the Heilmann machine

Speelal purposes.
this roller rests against the roller D and also

rests at each end on an arm of a lever which

falls when the segment is passing below the

roller and allows the latter to fall on the seg-

90
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ment, raasmcr it again when the segment has

paseed in order to escape the ddvanemg nee-

dles.
machines, I dispense with the fluted segment.

I place the roller D’ on the top of the roller

D and cause it to roll from a position slightly
in front of theimaginaryline drawn vertlcally
through the center of the roller D to one

slight’ly behind that line and back again by

the following means and for the purposes

about to be -explained: The rotation of the

eccentric X imparts to the lever X', fixed on

i the shaft X2 arocking or oselllatmﬂ' motion,

which is Dartlcl pated in by the for ked arm. X3
also fixed on the shaft X? and carrying a stud
X4 on which pivots freely the lever X°, which
eonsequently oscillates with the forked arm
X3, At the lower end of the lever X®is at-
tached a chain and weight or spring pulling
with a steady pressure, thus causing the up-
per end of the lever to bear on the end of the
roller D' and press it against the roller D, and
this end being forked the roller D’ must also
move to and fro with the lever. The object

100

In my arrangement, as in some other
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I20

of this displacement of the roller D' is three- -

fold.
roller D in ordel that when the latter turns

be stroked underneath the roller D, as seen

-in Fig. 5°; secondly, that while in this posi-

First, it is rolled to the back of the
125
‘| backward to deliver its tuft for piecing, the
tips of the fibers thus delivered shall be pro-
jected against the revolving cylinder A and

130

tion or theleabout it may seize the fibers of

the nipper-tuft at the earliest possible mo-

ment, and, thirdly, it is then withdrawn to

-1 the front of the roller D to permit as close an.
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approach of the top comb and nipper to the
nip of the detaching-rollers as possible. In
order to draw away the fibers supplied (a) by
the bodily advance of the nipper and feed-
roller and () by the turning of the feed-roller
duaring that advance, it becomes necessary o
greatly increase the forward motion of the de-
taching-rollers.
ward motion of the detaching-rollers approxi-
mately as now used, but to greatly increase
the forward motion. Incaseswherelemploy
the Heilmann detaching-roller I also increase

the circumferential length of the segment and -

modify the cam for lowering and raising the
roller, so as to permit the roller to remain
longer in contact with the segment.

Having now described the various parts, 1

will follow the machine through one complete-

cycle of its operations. In IFig. 6 the nipper
is shown closed and atthe point where its for-

ward motion toward the detaching-rollers be-:

gins. At this time the fine needles are pass-

ing through the nipper-tuft.

taching- roller.

diately the nipper opens they rise still higher,

nointing directly toward the nip of the de-
The opening of the nipperis
caused to happen just before the tips of the

taching-roller.

fibers touch those that have been stroked by
the eylinder around the detaching-roller D,
which has turned backward in the manner
common to this type of machine as the last
needles pass below it,and the then overhang-
ing roller D' projects the fibers against the

revolving cylinder, which strokes them un-

der the roller D, as explained.  The moment

the tip of the nipper-tuft, Fig. 5°, touches the
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fibers on the roller D (or an instant before)

the rollers D and D’ begin to turn forward

and the nipper-tuft is instantly seized and
drawn straight, coming onto the points of the
top-comb needles, which are descending to
meet it.
my comber differs from every other. The
nipper, feed-roller, and top comb continue

their forward motion directly toward the nip

of the detaching-rollers as long as the latter
turn forward, while at the same time the feed-
roller continues to feed the lap as long as it
moves toward the detaching-rollers and the
top comb continues to penetrate deeper into
the lap as it advances, partly owing to 1its

further fall on theincline till arrested by the:

set-screw and partly owing to the rise of the
fibers due to the motion of the nipper and the
detaching-rollers in my detaching mechan-
ism. Said forward movement of the nipper
and other parts improves the feed and pre-
vents pulling apart of the lap. It is not, of
course, imperative that the feed-roller should

I propose toretainthe back-

Afterthe combs
have passed the plain part of the ecylinder
comes under and supports the tuft of the al-
ready advancing nipper and by its motion.
keeps the fibers stroked out toward the de-:
The fibers, owing to their
elasticity, will not lie close to the cylinder,.
but are pointed slightly upward, and imme-

Here begins an operation in which |

724,119

per, but it is better given then than at an-
other period. The nipper having arrived at
the forward extremity of its path instantly
commences to retarn, and a brief instant af-
terward the rollers D and D' cease to turn
forward, the latter having also arrived at its
extreme forward position, and holding the
fibers firmly between them draw them out of
the retiring nipper-tuft through the top comb,
making a clean separation. The proximity
of the roller at this time in the cycle of oper-
ations—namely, when the nipper begins its
backward movement—is important. Iience
it is made adjustable on the nipper-plate to
suit the length of fibers to be combed. When
the separation is completed, the top comb
rises, and in doing so also moves a little away
from the nipper, owing to the position of the
top-comb pivot C3. This movement 1s not
enough to leave any fibers in the front of
the top comb, but is sufficient to draw back-
ward the seeds and nep engaged therein, so
that the comb remains naturally and auto-
matically clean. The closing of the nipper
finally throws the fibers out of the comb and
into the first rows of coarse needles on the

eylinder, which are now meeting the retir-
ing nipper, so that the tuft is thrown well
into them by the motion in opposite direc-
tions of nipper and ecylinder, which, how-

ever, ceases before the fine needles reach
the fibers, and before the fine needles have
passed through the tuft the forward motion
of the nipper has again commenced, so that
it is moving with the cylinder, preventing the
fine needles from roughly tearing or fatiguing
the fibers and weakening the yarn to be spun
from them. The cycleof operationscontina-
ally repeats itself-as long as material is sup-
plied and motion continues. |

It onlyremains to be observed thatthe com-
bination of the path of the nipper, its move-

ment, and that of the detaching-roller have

been designed so that they may be brought
about directly by a crank or eccentric circle
or by a cam approximating to either of these
well-known and smooth rotary motions—an
object never yet attained inany comber. The
speed and produection of the machine may
thus be much increased without noise or un-
due wear and tear of the parts.

I claim—

1. In a combing-machine of the type indi-
cated, the combination of a movable nipper-

frame and means for imparting thereto a re-

ciprocal and continuous motion in a path be-
tween the comb-cylinder and detaching-roll-
ers, a lower nipper - plate fixed to the said
frame but adjustable thereon, levers hinged
to the nipper-frame, an upper nipper-plate
secured to said levers, means for operating
said levers, a feed-roller mounted upon the
lower nipper-plate and adjustable relatively
to the detaching-rollers, a pawl-and-ratchet
mechanism for operating the feed-rolls, a top
or fixed comb, a pair of detaching-rolls, the

oive its feed during this advance of the nip- i upper roll being provided with means for im-
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partiﬂg thereto a rolling motion to and fro | after said rollers have seized the tuft to be

npon the lower roll, and a circular combing-
eylinder, as set forth. |

2. In a combing-machine of the type indi-
cated, the combination with a reciprocally-
movable frame,of another frame hinged there-

" to, a nipper consisting of a lower jaw fastened

10

15

20

25

30

33

40

45

50

535

6o ing-rollers and continuing said movement |

to the reciprocally-movable frame and an up-
per jaw fixed to the hinged frame, a stop lo-
cated in the path of movement of a portion
of said hinged frame, whereby the nipper will
be opened when it makes its forward move-

ment, a spring normally acting to close the

nipper, a pair of detaching-rolls, means for
imparting to the upper roll a rolling motion
to and fro upon the lower roll, and means for
continuously sliding or oscillating the nipper-
frame between the eombing-eylinder and the
detaching-rolls, said means consisting of an
eccentric and connecting-levers, the move-
ments of the nipper being timed to cause
newly-combed fibers to be attached to those
previously combed and fresh fibers to be
drawn forward during the period that the top
roll is rolled forward, as set forth.

3. In a eombing-machine of the type indi-
cated, the combination with levers hinged on
the nipper-frame, said levers having forks,
of a feed-roll revolving in said forks, adjust-
able pivots on which said levers are mounted
whereby the position of the feed-roll may be
adjusted relatively to the front of the nipper,
a spring acting upon the rear end of each le-
ver to press the roll onto the bottom nipper-
plate, a ratchet-wheel fixed on the end of the
roll, a slotted lever hinged on the boss of said
ratchet-wheel, an adjustable pin engaging
with the slot in the said lever, and a pawl
hinged to the said lever and operatively en-
gaging with said ratchet-wheel, as set forth.

4. In a combing-machine of the type indi-
cated,the combination with the nipper-frame,
of arms pivoted thereto, said arms having the
top comb fastened to them and one of said
arms carrying at its forward end a bowl or
runner, an inclined adjustable plate located
in the path of movement of said bow!l or ran-
ner whereby the depth and relative time of
penetiration of the comb into the fleece can
be regulated, levers and a feed-roll carried
thereby, a stop and screw for limiting the
maximum penetration of the comb, and a
spring connecting the top-comb arm to one of
the feed-roll levers, as set forth. |

5. A eombing - machine eomprising in its
construction a combing-cylinder, detaching-
rollers, nipper - plates movable toward and
from the detaching-rollers, and means for
moving the nipper-plates toward the detach-

combed. -

6. A combing - machine comprising in its
construction a combing-cylinder, detaching-
rollers, nipper - plates, feed-roller. and top
comb, said plates, feed-roller and comb being
movable toward and from the detaching-roll-
ers, and means for moving the said plates,
feed-roller and top comb toward the detach-
ing - rollers and continuing said movement
after the detaching-rollers have seized the
tuft to be combed. _

7. A combing - machine comprising ‘in 1t
construction a combing - cylinder, nipper-
plates, feed-roller; top comb, a pair of de-
taching-rollers the upper one of which is mov-
able forward and backward in rolling con-
tact with the lower one, means for moving the
upper roller forward and backward upon the
lower one, and means for moving the said
plates, feed-roller and top comb toward the
detaching-rollers and continning said move-
ment after the detaching-rollers have seized
the tuft to be combed. . ;_ |

3. A combing - machine comprising in its

construction a combing-eylinder, detaching-
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rollers, nipper - plates movable toward and .

from the detaching-rollers, a feed-roller ad-
justably mounted on the lower nipper-plate
whereby its distance from the front of the
nipper may be varied, and ‘means for actuat-

ing the nippers toward and from the detach= -

ing-rollers.

9. A combing- machine comprising in its

construction a combing-cylinder, detaching-
rollers, nipper - plates movable toward and

from the detaching-rollers, a feed-roller ad-

justably mounted on the lower nipper-plate
whereby its distance from the front of the
nipper may be varied, and means for actuat-
ing the feed-roller to cause it to feed the ma-

terial forward on the lower nipper-plate dur-

ing its advance with said plate toward the de-
taching-rollers. |

10. A combing-machine comprising in its
construction a combing-cylinder, detaching-
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rollers, a frame carrying nipper-plates and

movable toward and from the detaching-roll-

ers, a top comb having a direct pivotal con-

nection with the nipper-frame, and having a
bowl or runner, and a guide on which said
bowl or runner rests to control the movement
or relative time of penetration of the comb.

11O

TIn testimony whereof I have affixed my 8ig-

nature in presence of two witnesses.
JOHN WILLIAM NASMITH.

Witnesses: |
CHAS. F. ASHWORTH,
WM. GRAHAM.
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