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PATENT OFFICE.

UNITED STATES

FRANK L. CROCKETT, OF EAST DOUGLAS, MASSACHUSETTS, ASSIGNOR TO WHITIN

- MACHINE WORKS, OF WHITINSVILLE, MASSACHUSETTS,

SACHUSETTS.

A CORPORATION OF MAS-

“COMBING MACHINE.

Aﬁplication filed December 20, 1924. §erial No. 758,518,

The invention improves the efficiency and

rate of production of combing machines of-

the so-called Heilman type and comprehends
various combinations and relations of parts

' as hereinafter described and which are here-

in shown as combined in a single cotton
comber, but which may be separately em-
ployed in various relations in existing or
other types of combers as will hereinafter
become apparent.

In the drawings, Figure 1 is a general

vertical section through one of the comb-
ing heads of a cotton-combing machine em-

bedying my invention: this view illustrates

the relation -of the various centers and. gen-
eral mode of operation, but, for sake of
clearness, omits various of the necessary
parts and appurtenances common to these
mzchines. . .

Figure 2 is a top plan of a part of the
drive head and one of the combing heads,
with the lap plate removed from the latter.

Figure 3 is a section on line ITI—ITI of
Fig. 2 of the drive head mechanism.

Figure 4 is the same view with the parts
in a different position.

Fig. 5 is a perspective diagram illustrat-
ing the motion obtained in the mechanism
of Figs. 8 and 4. ,

Fig. 6 is a vertical section through a
combing head with parts broken away to
show the mode of suspension of the nipper
frame; the top comb arms being indicated
in the elevated position and broken off and
the nipper frame being shown in its rear or
combing position. :

Fig. 7 is a cross section through the nipper
frame in its forward or detaching pesition.

Fig. 8 is a vertical section on line VIIT
of Fig. 2, illustrating the weight-relieving
systein of fhe fromt detaching rolls.

Fig. 9 is a detail illustrating the holder
and pressure mechanism for the lap feed
roll.

Fig. 10 is a similar detail illustrating the
lap feed roll drive mechanism.

Fig. 11 a perspective detail of the lap-
feed adjustment. "

Fig. 12 is a detail section on line XII—

XI1T of Fig. 2. ‘
- Fig. 13 is a vear elevation of the nipper
frame and certain related parts.

Fig. 14 is a plan view of the nipper frame
and related parts, A

15 and 16 are respectively cross

Figs,
section aiid rear elevation of a modified and

sreferrved form of mechanism for actuating
the main rock shaft. '

Fig. 17 is a detail front elevation of the
connection between the nipper frame and
piecing mechanism; and .

Fig. 18 is a section on line XVIII of
Figi2. S

In the present comber, as in others of the
same type, a lap of fibre or cotton is fed
from the creel rollers 1 (Fig. 1) over the
lap plate 2, to the lap feed roil 3 and thence
into the bite of the nipper jaws 4 and 5
by which its projecting end is first presented
to the action of the combing needles on the
rotary comb cylinder 6, and then to the bite
of the detaching and piecing rolls 7, where-
in the forward end of the combed tuft is
overlapped on the tail end of the last pre-
ceding tuft. On the forward motion of the
detaching rolls the tuft is drawn from the
nipper jaws and through the top comb 8
which has been lowered for the purpose,
being thereby detached from the lap. From
the detaching rolls the pieced sliver advances
through the front rolls 9 into and through
the sliver pan 10 and its trumpet 11 and
thence through the calendar rolls 12 onto the
sliver apron or table 18 on which it is drawn
lengthwise of the comber to the draw head,
not shown, at the end of the latter. The
detaching and piecing rolls periodically re-
verse their motion for the purpose of pre-
senting the tail ends of each successively
combed tuft in position to be overlapped
with the head end of the next following
tuft, as will be understood by those skilled
in this art. :

Appropriate motion is imparted to the
various members of the combing head, just
referred to, from mechanism constituting

the drive-head at the end of the machine,

and by means of several longitudinal shafts
which extend through and arve common to
all of the comber heads, of which there may
be six or more, as desired. Of this drive-
head mechanism only those parts are Hluis-
trated in the drawing which are concerned
with: the operation and adjustment of the
longitudinal roek shaft 14 which is the
member which actuates the nipper frame
and -its associated parts.  All the other
parts may be comstructed and organized

60

65

70

80

90

100

105



b1}

10

20

o
i

50

ot
r

60

2

according to the cstablished principles of
drive-head design and 2s will be understood.

The rock shaft 14 extends from the drive-
head through all the comber heads, being

journalled in the intermediate frame up-.

rights which separate the comber head
spaces. At its drive head end this shaft is
provided with a stub arm 15 keyed thereto
and the adjacent crank arm 16 which is
mounted free on shaft 14 is adjustably
holted to the stub. At its outer end the
crank arm 16 carries the bearving 17 of a
shaft 21 presently rveferred to. The adjust-
ment between the stub 15 and its crank arm
16 is represented hy the double-ended eye-
bolt 18 carried on the latter and the eye of
which is enguged to a pin 19 fixed in the
end of the stub, and also by the arc slot and
set bolt 20 which serve to secure the adjust-
went, as will be apparent. By means of
these adjustments the shaft bearing 17, on
the end of the crank arm 16, can be set in
the desired angular relation to the rock shatt
14 and the various comber head parts oper-
ated by the latter; the limits of the move-
ments of said parts can be thereby simul-
taneously and equally altered. The specific
design of these adjustments, however, 15 not
important and can obviously be substituted
by other equivalent adjustment mechanism.

One end of the shaft 21, which is jour-
ralled in the bearing 17 on the end of the

erank arm 16, is connected by a crank arm

29, fixed thereon, to the eccentric strap 23
of an eccentric 24 which latter is adjust-
ably secured by bolts to the side of the main
comb shaft, or “index” gear 25. This gear
drives the comb cylinder shaft 26 on which
all the comb cylinders 6 are mounted and is
itself driven by a drive pinion 27 represent-
ing the source of power for the machine.
The adjustment between the eccentric and
the index gear is by means of the arcuate
slots 28 (Figs. 3 and 4) and the purpose of
the adjustment is to set the operation of the
nipper and feed mechanism in proper timing
with the comb cylinders and detaching mo-
tion, as will presently appear.

‘he motion imparted to the shaft 21 by
the cccentric is controlled by the slotted
crank arm 29 {ixed on the opposite end of
said shaft. The slot in crank zrm 29 en-
gages and rides on a fixed stud 30 mounted
in a bracket 31 which is adjustably support-
ed on the comber frame by means of the
bolts and arenate slots marked 32 in Fig. 3,
so. that the position of the stud can be
changed. As the eccentric rocks the shaft
21, the rotary motion of the. latter, in- its
bearing 17, is restrained by the stud and slot
so that some of the motion is converted into
lateral movement of the shaft with conse-
quent movement of the rock shaft 14 by
which it is carried. The simple crank mo-
tion of the eccentric is thus modified, in its

1,671,101

transmission to the rock shaft 14, by the
shaft 21 and the character of the motion of
rock shaft 14 is determined by the curvature
of the slot in the crank arm 29 and the posi-
tion of the fixed stud 30 which ig adjustable,
as stated, so that such movement can be con-
trolled as desired. ‘ ;
Substantially the same kind of motion can
likewise be imparted to the rock shaft 14 by
the organization shown in Figures 15 and 16
which is preferred because of its greafer
simplicity. In these figures the shaft 217
corresponding to shaft 21, is carried in the
end of a link 83 swinging on a fixed axis 34
and is journalled in a slipper block 35 and
in the end of the eccentric rod 23 from which
it receives' lateral motion. The - slipper
block slides back and forth in the fork slot
38 of the crank arm 16* on the rock shatt 14.
This erank arm corresponds to arm 16 in the
form first deseribed and is also angularly
adjustable on the shaft by means which will
be understood without description. In this

‘ease the shatft 21* and ifs appurtenant parts

represent the means for modifying the crank
motion of the eccentric as imparted to the
main rock shaft. ‘

The rock shift 14 actuates the nipper
mechanism; as presently explained and the
purpose of the modified crank motions just
described is to cause the nipper to have a
greater . dwell while in thewr retracted or
combing position, so that all the rows of
needles on. the comb eylinders may :have
maximum action on the tuft. A similar
motion might be obtained by means of a
cam, but the type of 1echanisra above de-
scribed is preferred because of its smooth-
ness and quistness of operation and the use
of such mechanism constitutes one of the
important features of this invention.

Referring now to the combing heads, all
the principal parts of each head, including
the top comb, are organized in and carried
by the nipper frame, and according to this
invention the latter is supported by front
and rear links, so that it partakes of some-
thing of a parallel motion as it moves to-
ward and from the detaching rolls. Prei-
erably it is suspended, that is to say hangs,
by its links which are pivoted to points
of support located above the level of the
cushion plate. The nipper frame proper is
marked 37, being constituted of two upright
side plates or parts united by an integral
bed part or cross member to the under side
of which the cushion plate 5 is secured.  The
construction  is most clearly illustrated in
Figures 6. 13 and 14,

At its forward eand, 38, the nipper frame
is pivotally connected to the lower ends of
the pair of front links 89; the pair of rear
links 40 and 40" are connected to it at points
adjacent its cross member. The front links
39 are duplicates of each other, but one of
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the rear Tinks is specially formed or extend-
ed for the operation of the lap feed roll 3
as Iater described, for which reason it has
been marked 40”. The upper ends of the

+ front and- year links are pivoted -by their

I

15

25

30

40

G0

upper ends  to upstanding frame parts
niarked 41 and the links of the front pair
are formed in part of threaded members so
that they are adjustable as to length which
enables the path’of the cushion plate to be
brought as close as desired to the path of
the comb needles. = - '

The operating connection of the nipper
frame with the main rock shaft 14 is made
by a pair of link connections 42 with the two
crank arms 43 adjustably fixed on that shaft.
The two links 42 ave pivoted to the frame
by a common pivot shaft 44 carvied in lugs
on the back side of the cross member of the
nipper frame (see Tigs. 13 and 14). The
nipper-actuating crank arms 43 are ‘adjust-
ably secured on the rock shaft 14 by means
of their split hubs. The levers 45 which
carry the nipper knife 4, at their front ends,
are fulerumed on or concentric to, the pivot
shaft 44 and on' the inner sides of the side
plates of the nipper frame. - ‘

Theside plates just referred to are extended
rearwardly to form the support for the top
comb arms 46 which are pivoted to such ex-
tensions; so that the top comb 8, which is

‘adjustably secured on the front ends of said

arms, may be:raised and lowered. The ad-
justment of the top comb on its arms will
be seen to be the usual adjustment, enabling
the inclination of the comb to be accurately
set with reference to the nipper jaws. The
forward ends of the top comb arms are sup-
ported by two strut links 47, one on each
side of the head, which links are pivoted at
their lower ends to rearwardly extending
arms 48 of the front suspension links 39
These strut links are provided with slots en-
gaged by inwardly projecting studs 49 on
the top comb arms and in the normal posi-
tion of the top comb these studs rest in the
bottoms of the slots. . When the top comb
s lifted it can be held out of action by seat-
mg the studs in the noteches 50 which ave

offset from the upper ends of the slots, as

mdicated in Figure 6. The studs 49 are ad-
Justable with reference to the top comb arms
which carry them: The adjustment com-
prises, for each arin, a plate 51 which car-
ries the stud 49 which plate (I'ig. 6) is ad-
justably bolted on the outer side of the arin,
with the stud projecting through an arcuate
slot in the latter. The object of this ad-

justient 1 to vary the depth of penetra-

tion of the top comb teeth into the tuft, and

it will be appavent that the effect can be
accomplished 1n other ways, as for instance
by aking the stud seat adjustable, instead
of the stud. The strut links 47 are bent or
staggered so that although their lower ends

3

are pivoted to ‘the rearwardly extending

arms 48 of the front suspension links 89
which are outside of the top comb arms,
their upper ends are situated on the inner
sides of the top comb arms.

The link-suspension of the nipper frame,

the links being of different lengths, -results

- o -compound movement of the nipper
Jaws, and the tuft held by them. The jaws
are i the retracted position in Figure 6.

From this position, the tuft held in them-

follows nearly a straight line path ‘to the
detaching rolls -as the nipper frame swings
from the combing position to its front po-
sition indicated in Fig. 7. In the mean-
time, the change of the angular relation be-
tween the rearwardly estending arms 48 on
the front suspension links 39 has the effect
of lowering the strut links 47 and corre-
spondingly "lowering the top comb 8, the
change of position being enough to bring the
top comb into its operating position, while
advancing with the tuft. The top comb is
thus wholly carriéd by the nipper frame and
receives its lift-and-fall from the change of
angular position between the frame and the
link or links which support it, and when not
in use is still carried by the same members,
but in an elevated position.

- The operation of the nipper knife is ef-
fected coincidently with the motion of the
nipper frame by means of & connection with
another member of the nipper organization
which changes its angular relation to the
nipper irame proper as the result of the
movement of the latter. Tn the present case
the actuating crank arm 43 is the operating
member. - It is provided with a rearward
heel 52, projecting at right angles to the
length of the arm, so that it swings down-
wardly as the arm advances the links 42 and
the nipper frame to the detaching position.
This downward motion of the hicel 52 is
made effective on the rear ends.of the nipper
knife levers 45 to open the nipper jaws at
the proper time, by means of the links 52,
which are pivotally connected by the pivot

shaft 54 to the heels 52, and by a pivol rod

55, to the forward ends of second-class le-
vers 56 fulerumed at 57 on the extreme year
ends of the nipper knife levers. The links 53
are formed of threaded rods for adjnstment
of length.

The second-class levers: 56 ave connectoerd
to the nipper knife levers by spring means
applied so as to draw loth levers together,
which has the effect of closing and pressing
the nipper knife against the cushion plate,
this being because the front ends of levers
56 are held by the links 53. The spring

means for this purpose may be variously

organized and as herein shown comprises two
cross-rods 58 and 59 carried respectively by
the Jevers 56 and 45. The small rod 60 is
slidingly mounted in the squared enlarge-
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ments in both rods, and springs are applied
to its outer ends between the enlargements
and the nuts 61. The nut at each end of the
rod is skirted to cover the spring and knurled
on its outer side to facilitate adjustment.
There are two such rods and springs, one ad-
jacent each nipper kaife lever, ag shown In
Fig. 2 but one in the middle weuld sufiice.
Tt will be seen that the spring agency for
each rod is divided, part being above and
part below the nipper knife levers, but ob-
viously, and as before stated, the spring
pressure can be applied in any suitable way
s0 as to give a yielding pressure between the
crank arm 43 and the nipper knife, normally
closing the nipper jaws but permitting them
to be opened against the tension of fhe
spring or springs at any point in the nipper
movement.

As the crank arm 43 advances the nipper
frame to its detaching position it cornci-
dently depresses the second-class levers 56
and, at a pre-determined point, the outward-
ly projecting lugs 62 on the latter come into
engagement with the abutment screws 63
carried by the nipper knife levers and there-
upon the nipper knife is positively opened,
but the action is easy, because the parts are
moving in substantially the same direction
when the contact occurs. Obviously the ad-
justment of the abutment screw 63 deter-
mines the point at which opening occurs.
Figure 1 shows the nipper frame retracted
and the nipper opening lug 62 separated
from the abutment screws, whereas Figure
7 shows the lug in engagement with and de-
pressing the abutment screws.

Coincidently with the movement above re-
ferred to the lap feed roll 3 1s rotated to ad-
vance the lap toward the nipper jaws and
this rotation is accomplished by mechanism
entirely carried by the nipper frame and also
operated by the relative change of the angu-
lar position of one of the parts of the nip-
per organization. For this purpose the rear
suspension  link 40, companion to link 40,
is provided with a rearwardly extending
arm 64 at its lower end. This arm is shown
more clearly in Figures 10, 11 and 12. A
plate 65 is adjustably secured to the inner
Tace of the extension 64 as shown by Figure
11 and the forward end of this plate is con-
nected by a link 66 to the arm of the ratchet
box 67 on the end of the lap feed roll. As
the nipper frame swings it will be apparent
that the ratchet box will be oscillated, due
fo the angular movement of the arm 64,
which in turn forwardly rotates the lap feed
roll. The arm 64 appears in Fig. 2, but the
other parts of the lap feed mechanism are
omitted from this figure for the sake of clar-
1ty. ' v

Figures 9, 10, 13 and 14 show the means
whereby the lap feed roll 3 is held in posi-
tion and resiliently pressed against the cush-

. 1,871,101

ion plate. The gudgeon of the feed roll; at
each end, is held in a hook bearing 68 se-
cured on the end of a rod 69, which latter
is mounted with provisions for longitudinal
adjustment in a frame 70. The adjustment
is secured by a set screw or bolt 71. The
holder frames 70 ave pivoted on the same
studs, 72, by which the rear links 40 and
40’ ave connecied to the nipper irame, and
at their rear ends are provided with springs
73, appropriately housed and adjustable.
These springs are connected to finger hooks
74 which may be readily engaged or disen-
gaged with the headed studs 75 carried by,
or formed on, the ends of the top comb arm
pivots. When the finger hooks T4 are thus
engaged to the studs 75, the springs 73 are
under tension and correspondingly press the
lap feed roller against the cushion plate, but
such pressure can be instantly relieved by
disengaging the finger hooks from the studs
75, as will be apparent.

The nipper frame movement is imparted
to the rear top detaching roll 7 to give it a
movement of translation upon the rear lower
detaching rolls. For this purpose blocks 76
are applied to the lower ends of the front
suspension links 39 to form a pivotal con-
nection for the connecting rods 77, and each
of the latter extends forwardly, to a split
sleeve 78 on a stud 79 which is pivotally car-

ried at the upper end of a pivoted strut 80,

which therefore swings with the nipper
frame. The stud 79 constitutes the fulcrum
of the stirrup lever 81 of the top detaching
roll 7. Except at the ends of the machine,
cach connecting rod 77 is connected to the
two adjacent suspension links 89 on oppo-
site sides of the intermediate frame uprights
so that such rods overlie the upper edges of
said intermediate frame supports, between
the comber heads and each pivoted strut, 80,
and 1its stud 79, may thus constitute the sup-
port for the proximate stirrups of the top
rolls 7 of adjacent comber heads, all of which
rolls are thus moved in unison,

The stirrup lever 81 is weighted by means
of the link 82 connecting its lower end with
a weight lever 83 pivoted to the framing at
84. The weight 85, hung on this lever,
presses the top detaching roller downwardly,
uniformly, regardless of the position of the
stirrup supporting strut 80 and while it is
in motien. By lifting the lever 83 the roll
pressure is relieved and if lifted far enough
the stud 86 thereon will lateh into a noteh
87 in a latch lever and be held elevated
thereby. , :

The latch lever notch 87 drops by gravity
into its latching position. It 1s hung from
a bracket 88 (see Fig. 7) secured to a cross
bar 892, forming part of the comber frame.

The front detaching top roll 9 is held by
a stirrup 89 at each end, pivoted at 90 to
an upright pivot plate 91 which is adjust-
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ably secured to n bracket 99 fixed on the
frame of the machine. (See Figs. 8 and 18:)
The adjustment of the pivot plate 91 on its
bracket 92 is made by an arc slot and bolt
and enables the top detaching 1oll 9 to be
set forward or back on its Tower roll.. Pres-
sure is applied to the stirrup lever 89 by
means of the threaded link 93 connecting it

with an arm 94 on a rocker member 95 which ,

member is rotatably journalled by its trun-
nions- 96, ome of “which is journalled ‘in
bracket 88 and the other in bracket 92. -The
arms 97 are fixed to the rocker member 95
and extend obliquely, and towards. each

* other, beneath the sliver pan where they

carry the weights 98 for the front top roll.
The rocker member 95 is provided with an
upstanding finger 99 by means of which it
can be manually rocked on its trunnions to
raise the weights, when it is desired to re-
lieve the pressure on the front roll. A latch
or “hook 100, pivoted on the. finger 99, is
adapted to hook by gravity onto the rear
edge of bracket 88 to hold the pressure re-
lieved; the upper ends of these hooks are
formed with round thumb pieces which are
pressed down to unlatch them. Thus the
pressure-relieving means of both front and
rear detaching rolls are automatically latched

" and such means for the rear detaching rolls

is organized so as to be unaffected by the
motion imparted to those rolls and “their
stirrups by the nipper frame and connecting
rods, i - ' o .

- The compound movement imparted to the
tuft-as above pointed out, has the effect of

ausing it to move slightly downwards into .

the path of the half-lap as the nippers swing

backward and so as to enter deeply into the

half-lap needles (Fig. 1), while on its for-
ward movement, it rises out of the half-lap
(Fig. T) to enter the detaching rolls. The
modified crank motion imparted to the actu-
ating' rock shaft, as above described, gives a
relatively: fast approach of the tuft to the
detaching position. This is mainly due to
the fact that the point of bearing which the
driving eccentric has on the rock shaft crank-
arm 16% represented by the cross-pin’ 212,

does not move past the line of centers of the

shafts 14 and 34. It starts from the right-
hand position shown in Fig. 15 and moves
to the left, an amount equivalent to the ec-
centricity of 24, but does not cross-the line
and is at the end of its leftward travel when
the tuft is closest to the detaching rolls.
During its said movement the point of bear-
ing 21 on the crank-arm 16* ig moving up-
wards on the latter, shortening the effective
radius thereof and.speeding up the motion
of the nipper frame accordingly. This gives

the fast approach referred fo and has the

advantage that the tuft is held a maximuam
time.in the half-lap needles but yet arrives
at the overlap in good season for making the

5

best piecing with the previous tuft, while

-the detaching rolls are not required to begi

their forward movement until the half-lap

needles have passed the point where they

might drag off any of the preceding tuft.
This nipper motion, being independent of
cains, is smooth and imparts no appreciable
shock to the machine. ‘

I claim: ’

1. In a cotton comber, the combination
with the comb cylinder and detaching mech-
anism, of a nipper frame carrying the nipper
knife lever and supported by front and rear
links, and means independent of the links
for reciprocating the frame toward and
from the detaching mechanism.

2. In a comber, the combination with the
comb cylinder and detaching mechanism, of
a ‘nipper frame and cushion plate supported
on front and rear links one of which is piv-
otally connected to the machine frame above
the level of the cushion plate and means in-

dependent of the links for reciprocating the'

frame toward and from the detaching mech-
anism.

3. In a comber, the combination with the
comb cylinder and detaching mechanism, of
a nipper frame suspended by front and réar
suspension links on"which ‘it is moved to-
ward and from the detaching mechanism.

4. In a comber, the combination with the
comb cylinder and detaching mechanism, of
a nipper frame suspended on front and rear
suspension’ links of different radius lengths.

5. In a comber, the combination of the
comb cylinder and detaching mechanism, of
a nipper frame suspended on relatively long
front suspension links and shorter rear lLinks,

6. In a comber, the combination with the
comb cylinder and a swinging nipper frame
of a nipper knife, lap feed and top ‘comb
all carried by the frame, and a detaching
top roll connected to and operated by the
swinging movement of said frame.

7. In a comber, the combination with the
comb cylinders and links supporting the
nipper frame, of a detaching top roll and
a connection between the supports for said
roll and two of said supporting links.

8. In a comber, the combination with the
comb cylinder, of a swinging nipper frame,
a detaching top roll, a lever-type stirrup
therefor, pressure-applying means acting on
said stirrup, and means connecting the ful-
crum of said stirrup with said swinging
nipper frame. ’

9. In a comber, the combination with the
comb cylinder, of a swinging nipper frame,
a detaching top roll, a lever-type stirrup
therefor, a fulcrum for said stitrup carvied
on a strut link and connected to said swing-

ing frame, a pressure means; a pressure-re-

lieving device for said stirrup and an auto-

matic latch for said relieving Jever.
10 In a comber, the combination with the
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comb cylinder, of a link-suspended nipper
frame, o detaching, top roll, a lever type
stirtup therefor, and a fuleruin for said
stirrup carried on a strut link and connected
to. said frame for operation thereby.

11. In a comber, the combination with the
comb. eylinder, of a nipper frame, a lap feed
roller carried thereon, front and rear sus-
pension links supporting said frame and
means. between a said hink and roller for
operating said roller. '

12. In a comber, link suspended,.a swing-
ing nipper structure, a lap feed roll thereon
and pressure-applying means for said roll
comprising a spring, one end of which is
active to press said roller and the other end
of which is releasably connectable to the
swinging structure. ‘

18. In a comber, a link-suspended. nipper
{rame, a lap feed roll thereon, means where-
by said roll is operated by change in angular
relation of said frame and its link support
and a spring to apply pressure on-the roll,
both-ends of which are carried by aand move
with the parts of the nipper frame. ‘

14. In a comber, an advancing and reced-

ing nipper frame having a nipper kiife

lever, and a crank arm for moving said
frame having a heel part for operating said
lever. :

15. In a comber, an advancing and reced-
ing nipper frame carrying a nipper knife
lever, an oscillating crank arm for moving

the frame having a heel part for opening the

lever, and means supported by the nipper
frame for imparting closing pressure to the
ninper knife.

16. In a comber, a link-suspended nipper
frame carrying a nipper knife lever and an

oscillating crank arm. for swinging the

frame having a part for opening the lever as
the nipper {frame swings Torward.

17. In a comber; the combination of an.

advancing and receding nipper frame car-
rying a nipper knife lever, an oscillating
crank arm moving with the frame, and
means whereby the arm. operates the lever;
comprising spring means on said lever en-
gaged by said crank arm. = ‘
18. In a comber, the combination of a

nipper frame with nipper levers thereon, an.

oscillating crank arm moving with “the
frame, spring means connecting the nipper
levers with said crank arm and tending to
close the nipper levers and. an' abutment
moving with the frame whereby. said cranlk
arm opens the nipper levers.

19. In a comber, the combination of a
nipper frame, a nipper lever thereon;.a lever
fulcrumed on the nipper lever, and mearns
engaged with the latter lever for operating
the nipper lever.

20. In a comber, & nipper frame; a nipper
lever thereon, a lever fulerumed on the nip-
per lever and spring-connected thereto and

“the other lever.

1,671,101

means for operating the nipper lever through

21. In a comber, a nipper frame and nip-
per lever, a member movably connected to
said lever and. carrying a part for engage-

ment with an abutment on said lever; and

nipper-operating means engaged with said
member. ,

22, In a comber, an advancing and re-
ceding nipper frame, a top comb, and a lever
member pivoted. on said frame one arm- of
said member having a point whiech is fixed:
on the comber frame and tlie other arm im-
parting lift and fall to the top comb:

23. In a comber, a link-suspénded nippér
frame, one of the links having a rearwardly
extended armi- and 4 top comb carried on
the frame and moved by said arm. :

24. In a comber, a link-suspended nipper
frame carrying a pair of top comb armis, orie
of the linky having an arm-located in a plane
on the outer side of the adjacent top: comb:
arm, a top. comb- support between said link.

arm and the inner side: of said top*comb-

arm for supporting the latter. :
25. In a comber, the combination: with the’
comb - eylinder and detaching mechanism:of
a nipper framie supported on. front -and rear
link members one of which is pivétally con~

nected to the machine ftame above the cormb:

eylinder and- means for veciproeating the
frame toward and from the detaching mech-:
anism, comprising arock-shaft; an eccentric;
and means for modifying the crank motion
imparted by the eccentric to said rock-shaft.

96. Tn.a comber, the combination of a-nip-
per irame suspended: by front and-rear links
on which. it is: moved toward and from the’
detaching mechanism,; and. a rock-shaft con-

-nected: to gaid frame independently of said

links:for: operating the same.

27. In.a comber, theé combination with the
comb cylinder and detaching mechanism, of
a nipper frame suspendéed on front dnd rear:
links of different radius lengths; and a-roek-:
shaft having a.crank arm cotinected to said
frame. ‘

28. In a comber, the combination:of an
advancing nipper frame, a roclk-shaft carry-
ing a driven crank arin; driving means there-
for, and a shaft rotatably engagéd with said
crank arin and forming a motion-modulat-
ing connection between the same and said
driving means.

29. In a comber, the combination of an ad-
vaneing nipper frame, a rock-shaftito move
the same carrying a driven crank arm,driv-
ing means theréfor, and a-member rotatably:
and slidingly engaged to said arm and:form=-
ing the operating connection' thereof with-
said driving means.

20. In: a comber, the combinatien: of a
nipper frame; suspended on‘a long front link
and 4 shorter rear link, a rockishatt for ac-
tuating the nipper frame and: means for
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imparting 4 modified crank motion to said
rock-shaft. '

31. In a comber, a detaching top roll, a
stirrup therefor mounted on a swinging ful-

erum, - a Ppressure-applying lever acting on’

said stirrup and an automatic gravity latch
for said lever. o '

32. In a comber, a top roll, a sliver pan
in front of it, stirrups for said roll and pres-
sure-applying means connected to said stir-
rups comprising arms extending under said
sliver pan. ‘

33. In a comber, a top roll provided with
stirrups, a sliver pan, and pressure means for
the roll comprising rocker members connect-
ed to said stirrups and having weight-carry-
ing arms extenching inwardly and under said
sliver pan. : o

34. In'a comber, a top voll, stirrups there-
for, a sliver pan and pressure-applying
means for said stirrups comprising rocker
members provided with weight arms extend-
ing under the pan and with a latch to hold
the weight arms elevated.

35. In a comber, a top roll; a link-sus-
pended nipper frame, the proximate links
of adjacent comber heads having a common
connecting rod extending forwardly in the
plane of the framing between comber heads
and connected with said top roll. '

36. In a comber, the combination of the
comb cylinder and detaching mechanism

comprising top and bottom detaching rolls,

of a link-suspended nipper frame and an

operating connection therefrom to said top-

roll adapted to shift the position thereof.
37. In a comber, the combination with the
comb cylinder and detaching and piecing
mechanism, of a swinging nipper frame, a
top comb carried théreby and a connection

from the frame for operating said mech-

anism. ‘

38. In a comber, the combination with the
comb cylinder, of & nipper frame, a suspen-
sion link supporting the front of said frame,
a swinging link sapporting the rear of: said
frame, means for swinging the frame, a de-
taching bottom roll and a -detaching top
roll having a translation motion. relative to
said bottom roll.

39. In a comber, the combination with
the comb cylinder, of a nipper frame, a link
supporting it, and a lap feed carried by it,
and means wholly carried by. said frame
whereby said feed is operated by change of
angular relation between said frame and
said supporting link. ‘

40. In a comber, the combination with the

comb eylinder, of a nipper frame, a lap feed
means carried thereen, a link connecting:

said nipper frame to the frame of the comber
and having a crank, and wieans between said

crank and feed means for operating the

latter.
41. In a comber, the combination with the

comb . cylinder, of a nipper frame, a lever
connected to it and a lap feed carried by it
and. operated by an arm on said lever, and
méans. associated with said arm for adjust-
ing the amount of feed.

42, In a comber, a swinging nipper struc-

ture, a lap feed roll thereon and pressure-
applying means for said roll comprising a
spring one end of which acts on said roller
and the other end of which is provided with
a finger hook releasably. connectible with a
part of said swinging structure.

43. In a comber, an advancing and reced-
ing nipper frame, a top comb, a member
carried by the frame for operating the top
comb and adapted to support it when not
In use. o :

44. In a comber, an advancing and roced-
ing nipper frame, a top comb, a supporting
lever for said frame one arm of said lever
carrying a . strut imparting 1ift and fall to
the top comb. : _ :

45. In a comber, a link-suspended nipper
frame having a°vock-shaft to actuate it lo-
cated above the level of the comb cylinder,
top-comb arms pivoted to the rear of said

frame and extending forwardly over said

shaft and a top comb carried by said arme.

46. In a comber, an advancing nipper
frame, a rock-shaft to actuate it located
above the level of the comb cylinder, top
comb arms pivotally mounted on the rear
of said frame and extending forwardly over

‘said shaft and supported at their forward

ends on parts moving with said frame.

47. In a comber, a nipper frame, a rock
shaft moving it toward and from the de-
taching rolls, a member driving said rock
shaft through a crank member of chang-

'Ing crank radius, and means for causing said

radius to diminish throughout the shaft
movement in one direction and increase
thronghout its movement in the opposite
direction. -

48. In a comber, a movable nipper frame,
an operating shaft therefor, a member driv-
ing said shaft through a crank member of
variable crank radius, means for diminish-
ing sald radids on one dirvection of shafi
movement and increasing it on the other
and a detaching top roll movable about the
axis of a detaching bottom roll arranged to

‘coact with the nipper frame on one diree-

tion of shaft movement.

49. In a comber, a nipper frame, a shaft
moving it toward and from- the detaching
rolls, a crank member of changing crank
radius connected to said shaft, a member for
driving said crank member and means for
causing said radius to diminish throughout
the movement of the shaft in the direction
to move the nipper frame toward the de-
taching rolls. S o

50.-In a comiber, a nippér frame, a rock
shaft extending longitudmally of the comber
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for operating said mipper frame and other
nipper frames, a crank member of changing
crank radius carried by said rock shaft and
means foi causing said ‘radius to change
throughout the movement of said shaft in
one “direction.. - ‘ ‘

51. In a comber, a nipper frame, a bodily
movable top detaching roll coacting there-
with, an operating rock shaft: therefor, a
member driving said rock shaft through a
crank ‘member of changing radius directly

carvied by said rock shaft and means for

cauging said radivs to diminish as the nipper
moves toward said detaching roll. ‘

59. In a comber, a link-supported swing-
ing nipper frame, an operating shaft to
move the same toward and from the detach-
ing- rolls, a member driving said rock shaft
through a crank member of changing radius,
and means for causing said radius to di-
minish throughout the movement of the nip-
per frame in one direction and . increase
throughout its movement in the opposite di-

“rection.

53, In a comber, the combination of a

detaching top roll provided with means for

Lodily moving it about the axis of a detach-
ing bottom roll, a movable nipper frame co-

acting therewith, means for moving said

frame comprising a rock shaft having a

crank arm connected thereto, and a driving.

member for said shaft having a movable
point of bearing on said crank arm.

54. In o comber, a swinging nipper frame

suspended on front and rear links, a rock
shaft for swinging said frame toward and
from the detaching mechanism, a member
driving said rock shaft through a crank
member of changing crank radius and means

for causing said radius to diminish through-

out the movement of the nipper frame in one
direction and increage throughout its move-

ment in the opposite direction.

55. In a comber, a nipper frame, a rock
shaft moving it forward and from the de-
taching inechanism, an eccentric driver for
snid rock shaft imparting motion thereto
through o crank member of changing crank
vading, and means for causing said radius
to diminish throughout the whole of said
driver’s movement in one direction. and in-
crease throughout its movement in the op-
posite: direction, ‘

56. In a comber, a comb-cylinder shaft,
a nipper frame, a rock shaft extending
loseitudinally of the comber for moving said

ward their, detaching mechanism, a crank
member of changing crank radius carried
by said rock shaft, an eccentrie driver for
said crank member mounted concentrically
to and driven by said comb-cylinder shaft,
and means for causing sald radius to change
throughout the movement of the nipper
frame toward the detaching mechanism.

or frame and other nipper frames to-.
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57. In a cotbiber, the eombination of the
comb-cylinder shaft, the detaching rolls, a

movable nipper {rame coacting therewith, an
eccentric on said shaft, a nipper-frame-op-

evating vock sliaft having-a crank aim there- 7

on and a movable bearing on said crank arm
connected to said concentric and operating

tochange the effective radius of “saild arm.

58. Tu a comber, a nipper, a lap feed roll
and pressute-applying means therefor; com-
prising a frame fulerumed on the nipper, an
enclosed spring bearing at one end against
said frame and means for- stressing said
spring to press the feed roll on the lap.

59. In a comber, lap-feeding means com-
prising an intermittently actuated lap. feed
roll; a lever supporting the journals of said
roll and having a spring-chamber and means
for applying pressure to the roll compris-
ing’ o gpring normally contained in and pro-
tected by said chamber and manually dis-

connectible means for stressing the spring.

in the direction to cause it to press said roll

upon the, lap. o
60. In a comber an advancing and receding

nipper frame, a pivoted top comb having ifs

pivotal axis fixed on said nipper frame and

adapted to be swung upwards for cleaning

and means moving with said frame for sup--

porting said comb in its swung-up position.

61. Tn a comber; the combination of a comb
cylinder, a nipper frame, a link supporting
the same from a point on the machine frame
above said cylinder and other means for

supporting said nipper frame, a lap feed roll.

on said nipper frame, means wholly carried
by said frame for operating said roll, a top

comb on the nipper frame and means wholly
carried by and moving with the nipper struc-

ture for 1mparting lift and fall to said toy
comb. :

62. In a comber, the combination of 4 coib
cylinder, a nipper frame supported on swing-
ing links to move toward and from the de-
taching mechanism, a nipper knife and a
closing spring therefor wholly carried by
the nipper structure, a top comb on the
nipper frame and means carried by the
nipper structure for imparting lift and fall
to said top:comb. '

63. Tn a comber, the combination with the

comb ¢ylinder, of an advancing and reced-
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ing nippet frame suspended on front and

rear links, a nipper knife having a closing

spring wholly carried by said nipper frame,

a top comb carried by said frame, means

120

whereby said comb rises and falls as the

frame swings and a lap feed roll operated by
the changing angular relation between said
nipper frame and one of said links.

In testimony whereof, I have signed this
specification.

FTRANK L. CROCKETT.



