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To all whom & may concern :
Be it known that we, GEORGE LITTLE, of
Oldham, in the county of Lancaster, and
THOMAS CHARLES HEAsTwooD, of Bradford
g in the county of York, England have in-
vented certain new and llseful Improvements
in Combing Machinery; and we do hereby
declare that the following is a full, clear, and
exact description of the invention, that will
ro enable others skilled in the art to which it ap-
pertains to make and use the same, reference
being had to the accompanying drawings, and.
to the letters of reference marked thereon,
which form a part of this specification.

Our invention relates to improvements in
machines for combing wool, flax, cotton, silk,
or other fibrous Sllbbt&l]ﬁeb ior Whlch we lhwe
obtained Letters Patent in Great Britain un-
der date of March S, 1873, No. 339. |

The invention has for its object the con-

struction of combing machinery whereby wool,
cotton, or other ﬁbrous substances of the '%hort
est lenﬂth of staple may be combed, while the
machme is equally applicable to thb combing
2z of long wool, flax, or other long-stapled fibrous
substalnces : and it consists in the combination,
with an 111611”16{1 reciprocating feeding-head
and a rotating circle-comb, of a nipping de-
vice and a divider-ﬁn ger, arranged and operat-
30 ing as hereinafter described.
The invention further consistsin certain de-
tails of construction and arrangement of parts,
as fully set forth hereinafter, and shown in the
accompanying drawings, in which—

Tigures 1 and 2 represent front and side
elevatlons, partly in section, of a combing-ma-
chine constructed accordmg to our Invention.
Figs. 3, 4, 5, and 6 are detail views of the nip-
plng dewce

In the drawings, similar letters of reference
are employed to indicate corresponding parts,
wherever such may occur.

A is the main frame, adapted to receive the
operating mechanism, ‘and is braced together
45 by a series of brace-shafts, A/, A% A’ A‘* A°,

and AS, some of which are LlSO emnloved as

bearings for certain portions of the operating
meclnmsm as described hereinatter.

B is the main driving-shaft, mounted in

so bearings in the standards B’ B2

L5

20

35

4.0

The shaft | and permit the cam IF to adjust itself anto-

B carries at its outer end a fast and & loose
pulley, b b/, respectively, and is driven trom
any suitable prime motor; or the fast and loose
pulleys may be mounted on a counter-shatt,
B3, and motion communicated to shaft B by
means of the gearing ° and b4, as shown. The
shaft B c&rries 2 bevel-piuion, b°, which meshes
with a bevel-wheel, C/, mounted on one end of
a counter-shaft, C, which revolves in the bear-
ings ¢ ¢. At its opposite end said shatt C car- 60
ries a bevel-pinion, O?, that meshes with a
bevel-wheel, C3, mounted on the lower end of
a vertical Sh‘lff C*, revolving in bearings ¢’ ¢'.
The shaft Cte carries atits upperend a toothed
pinion, C% which gears with a circular toothed
rack, 1)/, that revolves in a sunitable frame, D?,
and carries the circle-comb D, to w hich’ the
mechanism just described nnpprts a continu-
ous rotary motion during the onemtlon of the
machine. 10

E is’'the nipping, carrying, and transter 1‘1nﬂ
device, mounted U.pOll a shaft, B/, revolving in
bearings on the standards I B2 in such man-
ner as to bring the jaws of the nipping device
in close proximity to the circle-comb D, the
outer surface of the jaws being carved to an
arc ol corresponding radius to the inner periph-
ery of the circle-comb, which latter revolves
around said nipping device.

The nipping device consists of two disks,
¢ ¢, loosely mounted upon shaft E’, and pro-
vided with a series of arms and jaws, ¢’ ¢/, con-
necting the two disks together.

¢ ¢ -are movable jaws, provided on both
sides of their forward or upper end with de-
pending ears €%, which serve to pivot said jaws
to the disks e. These movable jaws termi-
nate in a central arm, ¢4, curved inward and
backward toward the shaft B/ , and carrying at
their lower end an anti-friction roller, ¢, the
axis ¢ of which projects outward some dis-
tance from its bearing on one side of the arm
et, for a purpose plesenth explained.

'F' is a cam-boss formed upon a sleeve, I
rigidly mounted upon shaft K/, and F is a 16-
cessed or hollow cam fitting over the cam-boss
/. This cam is made }1eld1ng or self-adjust-
able by means of the spring-bearings f, lo-
cated in recesses f’, formed in the cam-boss,
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matically to the quantity of fiber fed to the | arm to approach the shaft E/ and the jaw

jaws ot the nipping device, and a pin, /2, pre-

to partially. recede from its fixed or rigid

ventstheaccidental displacement of the cam IF. | jaw, to release. the tuft of fiber previous to

G 18 a recessed orcam-grooved gniderigidly
mouanted upon the shaft I/ in such proximity
to the cam I' as to permit the projecting axes

¢ of the anti-friction rollers ¢ on the lower-

end of the arms ¢*'of the movable jaws ¢ to
enter into the recess at the proper time, for a
purpose hereinafter explained.

G’ 1s a ratchet wheel or disk mounted upon
the projecting sleeve or hub of one of the disks
e, and a belt, ¢°, one end of which is made fast
to a stud, ¢° on the main frame A, passes over
a grooved pulley, %, mounted upon the pro-
jecting hub or sleeve of the opposite disk e,
and carries at its free end a weight, ¢, which
serves to hold the nipping device against back-
ward motion when the sliver fed to the nip-
ping device 18 drawn through the gill-combs
of the feeding-head by the receding or back-
ward motion of the latter, and the tuft nipped
from said sliver is severed by the divider-fin-
ger, as hereinafter explained. The ratchet-
wheel ' has a number of teeth equal to the

namber of pairs of nipping-jaws, of which we.

preferably use six. |

The devices just described are fully illus-
trated 1 Ifigs. 1 and 2, and particularly in
Figs. 3, 4,5, and 6, and are operated as follows:
H 1s a two-armed lever rigidly mounted upon

shalt I’ by the side of the ratchet-disk G”. |

The upper arm, i, of thislever carries a spring-

~pawl, H’, engaging the teeth of the ratchet-
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disk, while its lower arm, %/, is connected by

means of a rod, 4%, to a disk, H? on the inner
end of the main driving-shaft B, near its bear-
1ing-standard B?, forming a crank motion.

When the shaft B is rotated the shaft I/, its |

cam I, and cam-guide G are oscillated through
the crank H?, connecting-rod 2%, and lever H,
while the nipping device is intermittently ro-
tated through the pawl H’ of lever H taking
into the teeth of the ratechet-disk G/, which
latter 1s rigidly connected with the nipping
device. -
Retferring more particularly to Figs. 3 and
4, the operation of the nipping device is as
follows, said device revolvingin the direction
of the arrows of said figures: At each back-
ward oscillation of the shaft E/ the pawl H/
rides back over the ratchet-wheel G/, from one
tooth to another. The cam If and cam-guide
G, moving with the shaft I&/, produce the fol-
lowing movement in the movable jaws of the
nipping deviece, which itself remains stationary
during this backward oscillation of the shaft,
namely: That arm of one of the movable jaws
lying upon the cam-sleeve I is raised to the
nose or highest point of the cam F, to close
upon 1its rigid jaw ¢/, as shown at 1, Ifig. 4.

‘The arm of the preceding movable jaw at the

same time is caused to slide down the incline
of the cam until 1t reaches the depression £~
of sald cam, its projecting roller-axis having
meanwhileentered the recessof the cam-guide,

and lies in said depression f=, causing the

depositing it upon the pins or teeth of the
rotating circle-comb, as shown at 2, Fig. 4.
The arm of the movable jaw next preceding,
sliding down the rear incline of the cam, with
1ts roller on the cam-sleeve and its roller-axis
in the cam-groove of the guide, will cause
sald jaw to recede fully from its corresponding
rigid jaw, the arms ot the next two preceding
Jaws being in a like position, as shown at 3, 4,

and 95, Fig. 4, while the roller-axis of the arm
of the last movable jaw will issue from the
groove of the cam-guide, and its roller will lie
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upon the cam-sleeve in the opening or space

between the cam and guide, as shown at 6,
Fig. 4. | | | |

The next oscillation of the shatt B’ will
carry the nipping device around in the direc-
tion of the arrow the distance of one tooth on

the ratchet-wheel without changing the rela-

tive position of the movable jaws. Thus at

each backward oscillation of the shaft E’ one

pair of the movable jaws is caused to close
upon the end of the sliver fed thereto by the
reciprocating feeding-head, and the pair pre-
ceding and carrying a tuft of fiber previously
severed from the sliver by the divider-finger is
caused toreleasesaid tuftin order thatitmay be
deposited uponthepinsofthecircle-comb, while
the forward oscillation revolves the nipping
device step by step to bring each pair of jaws,
1n turn, in position or in the path of the feed-
ing-head to receive the end of the sliver, and
In proximity to the pins of the cirele-comb to

deposit thereon the tuft of fiber previously

severed trom said sliver. |

At each partial or intermittent rotation the
nipping device remains stationary for a mo-
ment, while the spring-pawl H’ travels back

from one tooth to another on the ratchet-disk

G/, and during the time occupied by the back-
ward oscillation of the shaft L.
From what has been said above it will De

seen that the nipping device first nips a tuft
of fiber from the sliver fed thereto, remaining

stationary for a moment to permit of the sliver
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being drawn through the combs of the feed- -

ing-head, when the latter is caused to recede

from the nipping device, the tuft being then
severed from the sliver, as hereinafter de-
scribed, and carried around one step, when
the jaws partially open to release the tuft, and
deposit it on the cirele-comb at the next step,
where 1t 1s then held 1n such manner that the
uncombed part of said tuft will lie on the in-
side of the teeth of said comb to be combed
by being drawn laterally through said comb
by the ordinary drawing-off rolls, the tuft hav-
1ing previously been pressed or dabbed  into
the cirele-comb by the usual dabbing-brushes.

1t is evident that any other traveling comb
than that hereinbefore described may be em-
ployved, as well as any other feeding-head
than that to be more fally deseribed herein-
after; but by employing a circle-comb and a
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- pin, &/, that has its bearings in a vertical slot
~of the standard I. A spring, I’, connected to
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reciprocating gill-comb. feeding-head, in com-
bination with the nipping device, the ordinary
carrying comb or leathers are dispensed with,
and two such nipping devices and feeding-

heads, all driven from one driving-shaft, B,

may be employed on opposite sides of the di-

-ameter of the circle-comb, the feeding-heads

being so arranged that when one is ascending
the other will be descending. By these means
a great saving in power, mechanism, and nec-
essary expenses connected therewith 1s ef-
fected. | |
G’ 1s a pawl pivoted to a slotted arm, ¢°, at-
tached to the brace-shaft A2, said pawl taking
into the teeth of the ratchet-wheel G’ to hold
the nipping device against retrograde move-
ment, its purpose being similar to that of the
belt and weight ¢° ¢, above referred to. |
K 1s a divider-finger, curved at its upper end
to the shape of the nipping device, and vibrat-
ing in the plane of the latter, between it and
the feeding-head, in the path of the sliver fed
to the nipping device, to sever the tuft of fiber

from said sliver when the end thereof is held.

between the jaws of the nipping device. The
finger K is attached to the upper:arm, k, of
the three-armed lever K’, oscillating upon a

a stud, 7, on the main frame, and to the lower
arm, %% of the lever K’, serves to return the
divider-finger into its normal position when
vibrated in one direction.

The divider-finger is operated by the follow-
Ing mechanism: I/ is a connecting-rod, the
lower end of which passes through «a block, l/,
the stud £ of which has its bearings and turns
freely 1n the horizontal arm %* of the lever K,
the connecting-rod I/ being prevented from
slipping out of the block by the retainin o-nut
{. The upper end of the rod is curved and
loosely mounted upon a wrist-pin, %, on the
apper arm, {f, of the angle-lever L, that is
loosely mounted upon the brace-shaft A’ of
the main frame A. (See Fig. 2, Sheet2.) The
lower arm, I, of the lever L carries an anti-fric-

tion-roller, L2, a vertical reciprocating or os-

cillating motion being imparted to said lever
by a cam, B%, mounted upon the main driving-
shaft B. |

When the latter shaft is revolved and the
cam b* raises the roller-arm of the lever L,
and with it the arm * and connecting-rod L,
the latter necessarily raises the arm %3 of the
three-armed lever K’, to impart a horizontal

vibration in one direction to the divider-finger

K, and when the angle-lever I descends again
a corresponding movement in a reverse direc-
tion 1s imparted to said finger K by the spring
I’y as will be readily understood, the relative
arrangement of “the cam B* and the ecrank
which operates the ratchet-disk G’ being such
that the finger K will be moved across the
face of the nipping device just before the pawl
engages one of the teeth of the ratchet-disk
and the shaft B/ commences its forward osecil-

lation to carry the nipping device around one |

step, during which motion of the nipping de-

vice the finger K is returned to its normal po-
sition by the spring, as above deseribed.

By means of this arrangement of mechan-
1sm the divider-finger K is moved to sever a
tutt of fiber from the sliver while the nipping

device is stationary, and just before the feed-

ing-head has reached the limit of its upward

throw, to permit of the sliver, while held by

the nipping device, of being drawn through the
gill-combs of said feeding-head by the reced-
Ing motion of the latter, to be partially combed
before being severed by the divider-finger,
and said finger is returned to its normal posi-
tion simultaneously with the partial rotation
of the nipping deviee, to be again moved to
sever a tutt of fiber when said nipping device

Is stationary and before again rotating one

step, for the purpose as above set forth, and
S0 on continuously. | |

M 1s the gill-comb feeding-head, consisting
of the frame M’, adapted to receive and sup-
port the mechanism hereinafter described.
This frame M’, together -with .the mechanism
mounted thereon, has a vertically-inclined re-
ciprocating motion imparted thereto by means
of thefollowing devices: M?isa slotted bracket
connected with the back plate, m, of the frame

M. A connecting-rod, N, pivoted to a pin, n,

which hasits bearingsin theslot m’ ofthe brack-
et, has 1ts opposite end mounted on a wrist-pin,
i, attached to the arm /* of the angle-lever L.
Thus when the lever-arm [*is raised by the ac-
tion of the cam B*, above described, the con-
necting-rod N, and with it the frame M/, fol-
lows a similar motion, and when the lever-arm
agaln descends the frame and its mechanism
also descend. |

The arrangement of this operating mechan-
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1sm 1n relation to the divider-finger and the

nipping device, being fully set forth above,
will be readily understood by referring to
Ifigs. 1 and 2.

The frame M’ has two wing-plates, m?, which
rest upon the slides A7, secured to the stand-
ards A° of the main trame, and upon which
slides or reciprocates the frame M’, held in

position and guided by the bolts m3, passing
through slots a, formed for this purpose in the
slides A7, |

As 1t 1s evident that the reciprocating mo-
tion of the feeding-head must be limited to

the movements of the nipping device and di-

vider-finger, eéspecially in its descending move-
ment, this may be effected by limiting the
length of the slots « of the slides A7, to permit
of the feeding-head to descend just sufficiently
to bring the sliver in proper proximity to the
Jaws of the nipping device. The shoek of the
feeding-head frame to the end of the slots, and
the corresponding jar to the mechanism sup-
ported on sald frame, would speedily wear out

and disarrange both. To avoid this we em-

ploy a spring-bearing, I, consisting of a coiled

‘spring surrounding the lower end of the con-

necting-rod L/, between the block I and the
shoulder * on said rod L/, (see Figs. 1 and 2,)
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to arrest the frame M’ before reaching the
lowest point in the slots «. As this stopping

ofthe feeding-head necessarily arreststhe back-.

ward motion of the divider-finger X before 1t
reaches the limit of that motion, we employ
the spring I’ to complete it, as will be readily
seel.

O O are four vertical shafts, the lower halves
of which are screw-threaded, and one of said
shafts has its upper half screw-threaded also,
for a purpose which will be explained. These
shafts have their bearings in brackets o and
in a foot or sole plate,o’, on the frame M’. In
the threads O/ of these shafts lie the ends of
the gill-combs P, which are curved to conform

to the shape of the nipping device H, and each |

of the gill-combs is provided near its extremity
with a recess, p, for the reception of the yield-
ing supporting-springs p’ p’, mounted on the
frame M/ at the foot, and by the side of the
shafts O, as shown by Ifig. 2.

The springs p’ support the gill-combs and
permit of their being slightly depressed when
changed or transferred by the cam p? at the

lower end of the shafts O, from the shafts in.
front to those in rear in their intermittent
ascending and descending motion down the
serew-path of thefrontshafts and up the screw-

path of the rear shafts. This intermittent
movement of the gill-combs is imparted to
them by the following mechanism, to wit:

02 O? are fourtoothed pinions mounted atthe
apper ends of the shafts O, above the bearings
0, and serve to gear each pair of shatts to-
gether, and O® O%are two bevel-pinions mount-
ed on the two front shafts O, above the pin-
ions 02, which mesh with two bevel-wheels,
R/ I/, upon the shaft R, that revolves in bear-
ings in the standards or projections M?, formed
on the gill-comb frame M’.

A pinion, 3, loosely mounted upon the outer
end of shaft I}, carries upon its hub a disk, I,
upon which is pivoted a pawl, ¢, that takes in-
to the teeth of the ratchet-wheel I, which lat-
ter is rigidly mounted upon the shaft R and
is provided with three teeth. The pinion S
meshes with a toothed rack, S/, on the slide
A7 of the main frame A, and when the main
driving-shaft B is revolved and the cam B*
oscillates the angle-lever 1i to impart arecipro-
cating motion to the feeding-head M, the pin-
ion S revolves freely around the shaft I, dur-
ing the upward movement of said head; but
when the Iatter has reached the limit of this
apward movement the pawl ¢ will engage
with one of the teeth on the ratchet-wheel 17,
to lock the pinion S to the shaft R, which 18
thus caused to revolve with said pinion dur-

ing the desecending movement of the feeding-

head. This rotation of the shait K 1s com-
municated to the shafts O through the pinions
0O? O* and the bevel-wheels R/, as above de-
seribed, the relative dimension of the latter
and the pinions O? being such as to impart a
complete rotation to the shafts O, causing the
cams p? to push the lower gill-comb of the front

series back to the screw-shafts in rear, and |

| said shafts, being provided with similar trans-

ferring-cams p? attheupper end of their screw-
threads, will at the same time transfer the up-
per gill-comb of the rear series to the front
shafts. The front series of combs will, 'simul-
taneously with such movements, be caused to
advance downward one step, and the rear se-
ries to advance upward correspondingly.
Bythesemeans anintermitting vertically-in-

clined ascending and descending movementis

imparted to the series of gill-combs, and an 1in-
termitting feed effected, which will cause the
sliver of fiber to be fed forward one step at
each descending movement of the gill-comb

- feeding-head, and at a time when both the di-
vider-finger and nipping device are stationary,.

the latter having one pair of its jaws open to
receive the end of the sliver. |

The moment the feeding-head commences 1ts
upward motion the backward oscillation ot the
shaft B’ will cause the pair of jaws opposite
the feeding-head to close upon the end of the
sliver and hold it until the feeding-head has
nearly reached the limit of its upward throw.
During this upward movement the gili-combs
P are stationary, as above described, and the
sliver is drawn through them and partially
combed. When the feeding-head is about to
reach the limit of its upward movement the
divider-finger is vibrated through the angle-
lever L to sever a tuft from said sliver, and
when the feeding-head commences its down-
ward motion said finger is brought back toits
normal position, as hereinbefore set forth.
The sliver is again fed forward duoring each
downward movement into position to be seized
by the next pair of the nipping-jaws, bronght
into position to receive it, and the tuft of fiber
held by the preceding jaws is carried around
one step previous to being deposited on the
circle-comb, as already explained, and S0 on
continuously.

YV V’/ are two corrugated
revolve in brackets v/, projecting from the back
plate, m, of the frame M’. The outer roll, V,
carries a toothed pinion, v, which meshes with
the screw-thread formed on the upper halt of
one of the front shafts, O, above referred to,
so that at each revolution of the shafts O a
partial or intermittent rotation is imparted to

feed-rolls, which
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the roller V, and by friction to the roller V',

to feed the sliver intermittingly and relatively
to the distance traveled by the gill-combs P,
the sliver passing between said rollers V VY,
behind the guide V2, and over the front series
of the gill-combs. As the gill-combs and their
operating mechanism are stationary daring
the upward movement of the feeding-head,
the feed-rolls will necessarily remain station-

ary also, to hold the sliver tightly at that point,

the extremity of the sliver being held by the
nipping device, to permit the drawing of said
sliver through the gill-combs during the reced-

ing motion of the feeding-head. |
By the use of the nipping device fiber of the
shortest length of staple may be effectually

combed, and the device is equally applicable
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to the combing of wool, flax, and other long- |

stapled fibrons material.

Having now described our invention, what
we claim, and desire to secure by Letters Pat-
ent, is—

1. The combination of an inclined reeipro-
cating feeding-head,anintermittingly-rotating
nipping device, a divider-finger vibrating in
the plane of said nipping device and between
1t and the feeding-head, a continuously-rotat-
1ng cirele-comb, and mechanism, substantially
as described, for operating said parts, whereby
the end of a sliver of fiber is fed intermit-
tingly to the nipping device and a tuft of fiber
18 severed from sald sliver, carried around,
and deposited upon the rotating circle-comb,
substantially as described.

2. The combination of an inclined recipro-
cating feeding-head, an intermittingly-rotat-
Ing nipping device, a divider-finger vibrating
in the plane of said nipping device and be-
tween 1t and the feeding-head, a continnously-
rotating circle-comb traveling around said nip-
ping device and divider-finger, and mechan-
1sm, substantially as described, for operating
said parts, w;w;fhaareb‘»;r the end of a sliver of fiber
is fed intermittingly to the nipping device and
a tuft of fiber is severed from said sliver, car-

“ried around, and deposited upon the circle-

20

35

comb, with the uncombed part of the tuft

- held between the jaws of the nipping device

on the inside of the line of teeth of said rotat-
ing circle-comb, substantially as and for the
purpose Speclﬁed

3. In anippingdeviceforcombin g-machmes,
the combination of the disks ¢, having the rigid
jaws ¢/, the movable jaws ¢, provided with
armse?, carrying the rollers ¢°,therecessed cam-

F, springs f, and pin /2, the shaft B/, the cam-

40 boss I'%, having projection IV and recesses f7,

45

and mechanism, substantially as described,
for operating said parts, all constructed and
operating substantially as and for the purpose
specified.

4. The shaft E/, the disks and jaws ¢ €, the -
jaws €%, carrying anti- friction rollers ¢°, in com-

bination with the yielding cam F, substan-
tially as and for the purpose speclﬁed
5. The nipping device E, consisting of a se-

o ries of rigid jaws, ¢, and 2 corresponding se-

ries of movable jaws, €%, in combination with

a ylelding or self-adjusting cam, I, to adapt

the jaws ¢’ to adjust themselves to various
thicknesses of sliver fed thereto, substantially
as described, for the purpose specified.

6. In anippingdevicefor combing-machines,
the combination, with the disks ¢ and rigid
Jaws ¢/, the movable jaws €%, having arms e,
provided with rollers ¢ and projecting roller-
axes €, of the shaft K/, provided with the
yielding cam I and cam-guide (3, and mechan-
Ism, substantially as deseribed, for operating
sald parts, as and for the purpose specified.

7. Inanippingdevicefor combing- -machines,
the combination, with the disks ¢ and jaws ¢/,
the movable j Jaws ¢®, having arms ¢, prowded
with anti-friction rollers ¢ and projecting
roller-axes €% of the shaft E’, provided with
the yielding cam I, having the depression fX,
and the cam- ﬂmde G, h‘wmg the depressmn
g%, and mechmusm subbt&nmmw as set forth,
to operate the amd parts, as and for the pur
pose specified.

8. The combination of the driving-shaft B,
the cam B*, the oscillating lever L counectmg
rods I/ N, the former provided with a spring-
bearing, the three-armed lever K/, having an
adjustable bearing, and the dWIder - ﬁnger
carried thereby, the spring I’, and the feed-
ing-head M, all arranned and opemtmg as and
for the purpose speclﬁbd

9. The combination, with the feeding-head
and its frame, provlded with toothed rack S’
and means forreciprocating said feeding-head,
of the comb-plates P, suew threaded shafts
O, provided with cams p® and pinions O? O3,
shatt R, provided with pinion R/, and wheel
1Y, pinion S, and disk T, provided with pawl
t, all combined and operatlnﬂ‘ substantially as
and for the purpose specified. |

In testimony that we claim the toreﬂ“omg

we have hereanto set our hands this 13th day
of March, 1877.

GEORGE LITTLE.
THOMAS CHARLES EASTWOOD.

Witnesses:
JNO. HERBERT BROWNE,
ARTHUR C. HALTL,
Clerks to.the OGnsumte, Manchester.
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