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UNITED STATES

PaTenT OFFICE.

CHANNING WHITAKER, OF TYNGSBOROUGI, ASSIGNOR TO THE‘LO\VELL
MACHINE SHOP, OF LOWELL, MASSACHUSETTS.

SEPARATOR MECHANISM FOR RING-SPINNING FRAMES.

SPECIFICATION forming part of Letters Pé,tent No. 505,500, dated September 26, 1893.

Application filed April 24, 1893,

To all whom it may concern:

Be it known that I; CHANNING WHITAKER,
a citizen of the TJnited States, residing at
Tyngsborough,in the county of Middlesex and
Commonvwealth ‘of Massachusetts, have in-
vented certain new and useful Improvements
in Separator Mechanisms for Ring-Spinning
Frames, of which the following is a specifica-
tion, reference being had therem to the ac-
companying drawings.

The best, according to my opinion, among
the known forms of separator-mechanisms for
ring-spinning frames, are those of the class in
which the horizontal shafts, rods, or rails car-
rying the separators are supported at the up-
per ends of vertical rods, commonly khown as
separator-rods, and have vertical movements
transmitted tothem from the cross-shaft arms
which actuate the lifting-rods for the ring-
rails in such ring-spinning frames, the sepa-
rator-railsand ring-rails being thereby caused
to move in unison, but the vertical traverse
of theseparator-rails being of less extent than
that of the ring-rails.

My present 1nvent10n is designed as an im-
provement upon separator - mechamsms of
this class, and has for its main object to pro-
vide a separator-mechanism which shall be
durable and respond to all the requirements
of practical use, shall be of simple character
and construction,shall consume the least pos-
sible amount of powerin its working, and shall
exert theleast possiblestress upon those parts
in the ring-frame from which the necessary
motion is derived.

Other objects of my invention will be made
apparent in the course of the following de-
scription.

The invention relates mainly to the devices
by which the separator-rails are supported
and through which they are actuated, to the
directive means whereby the paths of the sep-
arator-rails and the separators mounted there-
on are determined, to the means by which the
separator-rails are mounted on their supports,
and to the bearings for the cross-shafts, and
the means for supporting such bearings.

The invention consistsin certainnovel, use-
ful, and improved combinations of palts, and
features of construction and arran gement, all
as will be clearly indicated herelnafter, and

Serial No, 471,697,

(No model,)

it first will be described fully with reference
to the accompanying drawings, and then will
beparticularly pointedout and elearly defined
in theclaims which are appended at the close
of this specification, and which form a part
hereof.

In the drawings, Figure 1, Sheet 1, isa view
in front elevation of part of a ring-spinning
frame having the features of my present in-
vention applied thereto. Tig.2,Sheet 2, isa
view in vertical section on the line 2—2 of
Fig. 1. Fig. 3, Sheet 3, is a view in vertical
section on theline 3—3 of Fig. 1. Figs.4and
5, Sheet 3, are views showing in plan and in
vertical section, respectively, one of the cross-
shaft arms and the lower end of a lifting-rod,
with its shoe. Figs.6 to 10, Sheet3,are views,
in detail, of gnidesor directive devices for de-
termining the path of movement of the sepa-
rator-rails and separators, as hereinafter will
be described. Figs. 11 and 12, Sheet 3, are
views: of an adjusting device which is de-
scribed hereinafter. Kigs. 13 to 18, Sheet 4,
are views, in detail, showing the means for
mounting the separator-rails upon their sup-
ports. TFigs. 19 to 22, Sheet 5, are views, in
detail, of one of the bearings for a cross-shaft,
and the means of supporting such bearing.
Figs. 23 to 34, Sheet 6, are views, in detail,
showmu eeltam modlﬁeamons which are re-
ferred fo hereinafter. Figs.35 and 36, Sheet
7, are views showing a further modiﬁ@ation
which is deseribed hereinafter. Fig. 37 is a
detail view of still another modification which
is deseribed hereinafter. _

InFigs.1,2,and 3,1, 1, are the roller-beams
of a ring-spinning frame, 2, 2, the thread-
boards hinged thereto, as usual, 3, 3, the fin-
ger-boards ;hinged as usual to the thread-
boards, 4, 4, the yarn-guides secured to the
finger-boards, 5, 5, the yarns passing from the
.yarn-guides 4, 4, to the bobbins 6, 6, through
the travelers 7,7, on the rings 8, 8, supported
by the ring-rails 9, 9. 10,10, are the spindles
on which the bobbins are mounted, 11,11, are
the spindle-rails, 12, 12, the lower or guide-
rails, 13, 18, the lifting-rods for the ring-rails;
and 14, 14, the shoes at the lower eénds of the
saidrods. 15, seeFigs.4and 5,isa stud upon
which, or upon the roller 151 carried thereby,
the under surface of each of the said shoes
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rests, and 152 is the flat headed screw which
holds the roller in place upon the stud, 15,
when thesaid rolleris-employed, the threaded
part of the said screw being caused to enter
a threaded hole in the end of thestud. 16 is
the cross-shaft arm by which the stud, 15, or
stud 15and roller 151,are carried,and 17 isthe
transverse slot in the free end of the said arm
in which the stud is mounted adjustably.
171 is a eollar on the stud which takes bearing
against one side of the cross-shaft arm, 16, to
which the same is applied. 172 is a nut on
the threaded end of thestud on the side of the
arm opposite to that on which the collar, 171,
is located, and 175 is a washer which is placed
between the said nut and the adjacent side
of the arm. 18isacross-shaft provided with
one of the said arms, 16, at each end thereof,
as usual, and 19,19, are the hangers or brack-
ets containing the bearings for the cross-
shaft, the cross-shaft being caused to roek by
well-known means for the purpose of moving
the ring-rails up and down. In Fig. 2, all but
the extreme end-portions of the cross-shaft
which is crossed by the line of section is
broken away. At 20 are shown the sepa-
rators. All of the foregoing parts may be of
any usual or preferred construction.

At 21, 21, are shown the separator-rails on
which the separators are mounted. For the
sake of lightness, I preferably make the sep-
arator-rails, 21, 21, tubular or hollow.

Heretofore, in constructions of separator-
mechanisms of the class on which the pres-
ent invention is an improvement, the hori-
zontal separator-rail has been attached to or
mounted in bearings upon the tops of verti-
cal rods, which commonly have been known
as separator-rods, and it has been the prae-
tice to mount the separator-rods, for the pur-
pose of defining their path of movement, and
that of the separator-rail and separators, in
an upright position in fixed guides, by which
latter they are compelled to move strictly in
a straight line in a vertical direction, and are
prevented from deviating or vibrating later-
ally, as otherwise they might be caused to
do by the action of the swinging cross-shaft
arms from which they are operated, inas-
much as the sald arms swing through ares
of movement having horizontal components.
Frequently, in consequence of the fact that
the ares of movement of the said cross-shaft
arms have eaech a horizontal component as
just mentioned, it has been deemed neces-
sary or expedient, particularly in some con-
structions wherein the actuating connections
between the cross-shaft arms and the sepa-
rator-rods are offset laterally with respect to
the axes of the separator-rods, to employ
special provisions for. preventing the sepa-
rator-rods from being caused to twist or turn
upon their vertical axes within the guides as
the- cross-shaft arms rise and fall through
their said ares of movement. The said hori-
zontal component, moreover, necessitates
making the engagement or connection of the

505,500

cross-shaft arms with the gunided upright
separator-rods in some special manner or by
some special means which will not interfere
with the horizontal movement of the actuat-
ing parts of the cross-shaft arms relatively to
the separator-rods.

In my application for patent filed April
24, 1893, Serial No. 471,698, I have presented
and claimed broadly a novel and improved
type of separator-mechanisms for ring-spin-
ning frames which I originated with the aim
in view of dispensing with the use of separa-
tor-rods or slide-rods that are held by fixed
guides in a definite vertical position, and pre-
vented thereby from lateral movement or vi-
bration. In the separator-mechanism shown
and described in the said application there
are embodied vibratile rods on the order of
simple connecting-rods or pitmen, eash of
which rods at its upper end is formed or pro-
vided with a bearing that suitably receives
one journal or pivot of the corresponding
separator-rail, while at its lower end each
rod is connected or engaged pivotally with
the corresponding cross-shaft arm, the rod
being free to swing or vibrate laterally in a
vertical plane that is parallel with the verti-
cal plane in which the cross-shaft arm moves,
as the said cross-shaft arm swings up and
down through its are of movement in actuat-
ing the ring-rail.
vibratile supporting and connecting - rods

aforesaid, I use, as set forth in the said ap-

plication, directive devices or guides of sim-
ple construction for determining the proper
path of movement of the separator-rail and
separators as they rise and fall in unison
with the ring-rail, the said directive devices
or guides being of such character and so ap-

plied as not to interfere with the vibratile

supporting and connecting-rods in their char-
acteristic movements. The improvements
embodied in the said application enable me
to simplify greatly the construction of the
separator-mechanism; to dispense with the
employment of the kinds of guides heretofore
in use, and-with the fitting and adjusting of
such guides; to use inexpensive forms of
guides or directive devices; to make more di-
rect and simple connections with the cross-
shaft arms than heretofore; and to dispense
with the provisions which heretofore have
been employed to prevent the rods, by which
the separator-rails are supported, from twist-
ing or turning on their vertical axes. Vari-
ous forms and arrangements of devices em-
bodyirng the generic features of my former
invention are presented in the said applica-
tion.

The first part of my present invention falls
underthe typeorgenusof thesaid application,
and comprises certain specific embodiments
of the essential and characteristic features of
the invention presented in said application
as just set forth. The vibratile supporting
and connecting-rods of my application afore-
said are shown at 22,22, in various figures of

In ecombination with the-
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the drawings. -The bearings which are pro-
vided at the upper ends of these rods for the
reception of the journals or pivots of the sep-
arator-rails, 21, 21, are shown at 221, 221.
The separator-rails are provided with collars
thereon, which engage with the said bearings
and act to prevent movement of the bearings

and rails relatively to each other lengthwise

of the said rails, all as hereinafter will be
madetoappear clearly. The mannerin which
the lower ends of the rods, 22, 22, are pivot-
ally engaged or connected with the cross-shaft
arms, 16, 16, is indicated in various of the fig-
ures of the drawings, and will be described,
specifically, hereinafter.

In my application aforesaid, among other
things, I have presented and claimed construe-
tions embodying a cross-bar, rod; or wire

whereby the upper ends of the said vibratile

connecting-rod, 22, 22, on opposite sides of the
ring-frame are connected in such manner that
the two separator-rails, 21, 21, are prevented
from separating, or, are maintained always at
a uniform distance apart, and whereby the
forces which tend to move the separator-rails
outwardly away from each other are balanced
within the cross-bar, rod, or wire, and thereby
are practically neutralized. Animportant re-
sult secured by the use of the said eross-bar,
rod, or wire, is the fact that the guides or di-
rective devices for determining the paths of
movement of the separator-rails and separa-
tors are relieved from the outwardly exerted
pressure due to -the weight of the separator-
rails and the moving parts connected there-
with, and thereby the friction, as well as the
wear of the said guides or directive devices,
are diminished.

In the said application I have shown and
described, but without claiming the same spe-
cifically, a modification embodying a second
and similar cross-bar, rod, or wire, which is
connected with the vibratile supporting and
connecting-rods, 22, 22, near the lower ends
thereof, and whereby the two opposite vibra-
tilesupportingand connecting-rods areunited
and tied together at the bottom thereof and
so that the said supporting and connecting-
rods form, with the cross-bars, rods, or wires,
alight rectangular frame which rises and falls
in unison with the movement of the cross-
shaft arms. - This embodiment of my generic
invention constitutes a main feature of the
more specificinvention which is covered by
the present case. ‘

At 39, see, more particularly, Figs. 2 and 3,
is shown the upper cross-bar, rod, or wire,
which is connected with the upper ends of the
corresponding rods, 22, 22, on opposite sides
of the ring-frame, and whereby the said up-
per ends are united as just stated, and at 42
is shown the lower cross-bar, rod, or wire,
whieh is connected with the lower ends of the
same rods, and whereby the said lower ends
are united, as stated. The cross-bars, rods,
or wires, 39 and 42, unite the opposite rods,
22, 22,into a light, rectangular, movable frame

of considerable stiffness-and stability. There
usually will be one such frame for each cross-
shaft in the ring-frame, and, inasmuch as the
cross-shafts are caused to rock in unison, the

70

entire number of frames employed will rise

and fall simultaneously.

To connect the cross-bars, rods, or wires, 39
and 42,to the rods, 22,22, and also secure the
proper distance apart of the rods, 22, 22, at
their upper and lower ends, and the angles
which the said rods make with the cross-bars,
rods, or wires, 39 and 42, I provide the sock-
ets, 43, 43, which are shown in detail in Figs.
11 and 12, although, in some cases, simpler
and ordinary means of connection may be
employed instead. In Fig. 11.1 have shown
one of the sockets, 43, in vertical section, but
with part of the corresponding rod, 22, and
eross-bar, rod, or wire, 39, in elevation, and in
Fig.12 I have shown in plan the parts which
are represented in Fig. 11. Each socket, 43,
has a vertical portion, 431, having a laterally
widened hole, 4312, vertically therethrough,
through which hole the eorresponding rod, 22,
passes. The socket, also, has a laterally pro-
jecting nipple, 432, in which is secured the
end of the cross-bar, rod, or wire, 39 or 42.
The ends of the cross-bars, rods, or wires, 39
and 42, ave shown held in the nipples of the
sockets, 43, 43, by means of clamping-screws,
437, 437, which pass through threaded holes
in the sides of the nipples and bear by their
ends upon the surfaces of the said cross-bars,
rods, or wires. Adjusting-screws, 433, 433,
433, pass through the wall of the portion, 431,
and take bearing against the surface of the
rod, 22, thereby securing the socket, 43, and
rod, 22, together. Two of the adjusting-
screws, 433, 433, are situated at the opposite
ends of the socket, and on one side of the lat-
ter, while the third adjusting-serew, 433, is
situated at an intermediate point, and on the
opposite side of the socket. By means of
these oppositely acting adjusting-screws a
delicate adjustment of the rods, 22, 22, later-
ally, and of the angles which they make with
the cross-bars, rods, or wires, 39 and 42, may
be secured. \

When the separator-rails are supported by
frames such as have just been described,
various forms and arrangements of directive
means whereby to hold the separator-rails in
placeas they rise and fall,and thereby determ-
ine the paths of movement thereof, may be
employed.. A number of forms and arrange-
ments of snch means areshown and deseribed
in my application hereinbefore mentioned.
In particular, reference may be had to Figs.
1 to 4,and 8 to42, of the drawings of thesaid
application, and to the accompanying de-
scription. The form and arrangement which
I prefer to employ in the present connection
are represented in Figs. 1,2,and3,in placein
a ring-frame, and in separate detail in Figs.
8, 9, 9%, and 9°, a modification thereof being
represented in Fig. 10. - At 32, 32, are brack-
ets, which are attached to the roller-beam, I,
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on each side of the ring-frame, at intermedi-
ate points in the length of the said roller-
beam and of the corresponding separator-rail.
Each of thesaid brackets is held to the roller-
beam by bolts, 321, 321, passing through lat-
eral ears, 322, 322, on the bracket, and also
through the vertical flange of the roller-beam,
the said bolts receiving nuts, 324, on the
threaded ends thereof at the rear of the said
vertical flange. Each of the said brackets
has a vertical slot, 823, in which the separa-
tor-rail is placed, and wherein it is free to
move vertically throughout the necessary ex-
tent of traverse. InFigs. 1,2, 3, 8,and 9, the
slot, 323, is open at the top to permit the
separator-rail, 21, to be dropped into the slot
from above. In the modification which is
represented in Fig. 10 the slot is open at

“the lower end of the bracket so as to neces-

sitate the introduction of the separator-rail
into the said slot from below. The front
and rear walls of the slot in the bracket pre-
vent the separator-rail from moving toward
the frout or rear in the ring-frame. Along
the front of the roller-beam a sufficient num-
ber of the brackets will be employed to guard
against horizontal springing or vibration of

" the separator-rail, and the said brackets will
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be located atsuch points as will best serve for
guiding and steadying the separator-rail, pre-
ferably near theends and middle of the length
of the separator-rail. The separator-rail is
held in precise position longitudinally thereof
by means of collars, 825,325, that are mount-
ed thereon and fixed in place by clamping-
serews, 326, 326, which pass through the col-
lars and take bearing by their ends against
the surface of the separator-rail. Such eol-
lars may be applied to the separator-rail on
opposite sides of a single bracket, or on oppo-
site sides of each of two or more of the said
brackets, or one collar may be at one side of
one bracket and another collar may be at the

~opposite side of another bracket, as will be

obvious. In Fig. 1, and also in Fig.8,I have
shown two collars on opposite sides of one
and the same bracket. The other arrange-
ments referred to will be obvious.

Asshown in Iig. 1, one of the collars may
be the hub or collar of a separator. The col-
lars may rest in immediate contact with the
sides of the brackets, and in consequence of
such contact they will operate to prevent
movement of the separator-rail in the direc-
tion of its length. If desired, in order to af-
ford better sliding surfaces than will be fur-
nished by the collars themselves, I shall use
the washers, 327, 327, shown in Figs. 9* and
9, Iig. 9* being a view similar to'Fig. 9 in its
showing, and having in addition the said
washers, and Fig. 9° being a view in horizon-
tal section on the horizontal line, 9*—9°, of
Fig. 9*. These washers are mounted on the
separator-rail between the collars and the
sides of the brackets.

Another suitable form and arrangement of
directive means will be found in Figs, 6 and

505,500

7, in which figures each of the ends of the
separator-rail, 21, enters between the ribs, 31,
31, on a plate, 311, which is secured to a suit-
able portion, 441, of the magchine framing, by
bolts, 813, 313, that pass through lugs, 314,
314, on the said plate, and also through the
portion, 441, of the machine framing, and re-
ceive nuts, 515, 315, on their threaded ends
outside of the said portion, 441, of the ma-
chine framing. The ribs, 31, 31, correspond
with the front and rear portions of the slot-
ted brackets which have just been described,
and operate to keep the separator-rail, 21,
from falling backward or forward in the ring-
frame. The contact of the extreme ends of
the separator-rail with the vertical faces of
the plates, between the ribs, prevents the
separator-rail from shifting endwise.

My improved means of mounting the sepa-
rator-rails on their supports is shown in de-
tail in Figs. 13 to 18°. It isdesigned, mainly,
as an improvement upon like means form-
ing the subject matter of claims in my pat-
ents for improvements in separator-mechan-
isms for ring-spinning frames, granted May
30, 1893, No. 498,338 and No. 498,342, and in
the patent granted to Charles F. Randall,
May 30, 1893, No. 493,305.

Fig. 13 is a view mainly in side elevation,
but with the separator-rail in vertical sec-
tion, showing the npper end of a rod, 22, the
socket which is applied thereto, and my pres-
ent improvement in the means of mounting
the separator-rail. Fig. 14 is a view in plan
of the parts which are shown in Fig.13. Fig.
15 is a view in plan of the socket shown in
TFigs. 18 and 14. Fig. 16 is a view in vertical
section on line 16—16 of Fig. 15. Fig. 17 is
a view in plan of the portion of a separator
which is shown in Tigs. 13 and 14. Fig.18 is
a view of the said separator in vertical sec-
tion on line 18—18 of Fig. 17. Fig. 18 is a
view of the said separator in horizontal sec-
tion on line 18*—18% of Fig. 18. TFig. 18%isa
view corresponding with Fig. 13, but show-
ing how the separator-rail may be held posi-
tively in its supporting socket, if desired.

At 44'is shown a socket that is applied to

the upper end of the rod, 22, the said socket:

being formed or provided with open bearings,
221, 221, in which is received the journal of
the separator-rail, 21, and into whieh the said
journal may be dropped readily in assembling
the parts, or from which the said journal may
as readily be removed when it is desired to
take the separator-rail away, the said journal
turning in the said bearings as the separators
are shifted from their lowered or operative
position to their raised or idle position, and
vice versa.

In the illustrated comstruction the front
and rear walls, 47 and 48, of the bearings are
vertical. The rear walls; 47, are prolonged

to a sufficient extent from the seats in the

bearings in which the journal of the separa-
tor-rail rests to enable the rear surfaces, 49,
49, of said walls, to be utilized for receiving
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the impact of stops, 50, 50, moving with the
separator-rail. The said open bearings, and
the surfaces or rests, 49, 49, are withont ob-
struction to interfere with either the rail or
the stops as the rail is being removed, and
the stops come in contact with the surfaces,
49, 49, when theseparators have reached their
operative position between the spindles,
whereby the movement of the separators for-
wardly and downwardly is arrested. The
stops, 50, 50, act against the surfaces,49, 49,
at points in the rear of the seats for the jour-
nal of the separator-rail, and as eclearly will
be apparent from inspection of Figs. 13 and
14, the said surfaces, 49, 49, serve as rests or
fulera against the rearward sides of which
the stops, 50, 50, take bearing while the un-
balanced weight of the parts in front of the
points of contact opérates to bear or impel
the journal of the rail to its seats and hold
it there, the parts gravitating naturallyinto
their proper position and remaining there.
In the patents aforesaid the socket is formed
with but a single bearing for the journal of
the separator-rail, and the latter has but a
single rest which is engaged by a correspond-
ing stop moving with the separator-rail. In
the said patents there is shown one form of
construction in which the stop is constituted
by a laterally projecting and offset finger
making part of the collar or hub of the sepa-
rator which is next to the socket. In such
construction the blade of the said separator
is bent twice at right angles, so that its free
and.widest part shall stand in front of the
socket bearing.

In Figs. 13 to 16, I have shown the socket
Tormed with two bearings, 221, 221, for the
journal of the separator-rail, the said bear-
ings being on opposite sidesof the socket, and
being separated by a space sufficient to re-
ceive between them the hub or collar, 201,
of the separator, 20, which hub or collar is
clamped to the separator-rail by a screw, 2011,
passing therethrough and taking bearing by
its end against the surface of the separator-
rail.  The stops, 50, 50, are clearly shown in
Figs. 18, 14, 17, and 18, as formed by fingers
projecting laterally in opposite directions
from the rear side of the said eollar or hub,
201, and being arranged to engage as afore-
said with the rear surfaces, 49, 49, of the rear
walls, 47, 47, of the bearings. Herein, as in
my Patent No. 498,338, I form the rear sur-
faces, 49,49, with narrow projecting parts, 91,
91, in the shape of vertical ribs which are
preferably made of semi-eylindrical or angu-
lar outline where thestops, 50, 50, touch them.
These narrow projecting parts co-operate with
the stops, 50, 50, to cause or permit the sock-
et-bearings to become restored to parallelism
with the separator-rail in case the socket
should, from any accidental cause, become
slightly turned on-its vertical axis,the mode
of operation being substantially as set forth
in my said Patent No. 498,338. My present
construction renders it unnecessary to place

‘collars on' opposite sides of the bearing for

the journalof the separator-rail as heretofore
deemed to be necessary in order to prevent
movement of the separator-rail and socket rel-
atively to each other lengthwise of the rail,
and it also enables me to use straight sepa-
rator-blades in place of crooked ones in the
case of the separator which is nearest to the
socket, as shown clearly in Figs. 17, 18, and
18% - The construction, shown, also, is such

as to permit the separator-rail and separators:

toibe removed directly from the support at
any time, before the separators have béen
turned out of their operative position, and to
be taken away from the machine, without it
being necessary to provide for the disengage-
ment of the rail from its supports by first
turning the separators out of their operative
position into an inoperative position.

In Fig. 18" I have represented the manner
in which the journal or pivot of the separator-
rail may be held positively to its seat or seats
in a socket in order to meet the views of some
users of ring-frames containing separator-
mechanism, or to provide for exceptional con-
ditions experienced in practice. This view
indicates the readiness with which the con-
struction of a socket, embodying an- open
bearing and unobstructed rest, may be modi-

fied so as to provide means for holding posi-

tively the separator-rail journal or pivot to
its seat orseatsin the bearing or bearings pro-
vided therefor in the socket. The said Fig.
18*shows a serew, 471, passing througha hole
in the front wall, 48, of a bearing, and having
its threaded end fitted into a threaded hole
in the rear wall, 47.. Obviously, some other
form of cross-piece may be substituted for
the screw.
this serew or cross-piece it is necessary only
that the front wall, 48, should rise to aslightly
greater height than in Fig. 13, and that the
holes for the reception of the screw or other
cross-piece should be made in the front and
rear walls.

Whenanordinary ring-spinningframehav-
ing the separator-mechanism operated from
the cross-shaft arm is altered so as to adapt
it to the use of bobbins of a length different
from those which have been used thereon, a
compensating adjustment in the separator-
mechanism is required, in consequence of the
change that is made inthe height of the cross-
shaft. This change is incident to the adjust-
ment, vertically, of the spindle-rail which is
effected for the purpose of bringing the tips
of the bobbins at the requisite distance from
the thread-guides, it being customary to ad-
just each spindle-rail, 11, of a ring-spinning
frame, av. the time of each change in the
length of the bobbins, to such a heightin the
frame that when the bobbins, 6,6, are applied
to the spindles, 10, 10, the tips of the bobbins
shall beat the same fixed distance below the
thread-guides, 4, 4, regardless of the length
of the bobbins. Itis usual to have thespin-
dle-rail, 11, and guide-rail, 12, connected tc-
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gether by intermediate vertieal pieces, the
two rails, 11 and 12, with the intermediate
connecting pieces making up what ordinarily
is known as the ladder, it being usual, also,
to hang the cross-shaft, 18, to the lower side
of the guide-rail, 12, by means of brackets or
hangers resembling those shown at 19—19,in
the drawings, the whole of the ladder being
moved upward when shorter bobbins are sub-
stituted for longer ones, or downward when
longer bobbins are substituted for shorter
ones, and the ladder carrying the cross-shaft
with it in each case.

It is customary to have the mechanismn
which actuates the cross-shaft and its arm to
raise and lower the ring-rail so arranged that
the upper limit of the movement of the stud,
15, or of the stud and its roller, 151, shall be
at the same fixed point,and hence that the
upper limit cf the traverse of the ring-rail
shall be at the same fixed distance below the
thread-guides for all lengths of bobbins, the
change in the traverse required to suita new
length of bobhins being secured by adjust-
ment of the copping-mechanism in such man-
ner as to raise or lower the lower limit of the
traverse of the ring-rail to the extent that
may be necessary.

Inasmuch as it has been found in practice
that the nearer the thread-guides are placed
to the tops of the bobbins, the better are the
results secured, and whereas the parts of a
ring-frame are usually arranged and operated
so that the separator-blades lie in the space
between the top of the ring-rail and the bot-
tom of the thread-board, when they and the
ring-rail have reached, simultaneously, the
upper limits of their traverses, it i§ customary
to place the thread-guides and thread-board
as near to the tops of the bobbins, and as near
to the upper limit of the traverseof the ring-
rail, as the width of the separator-blade will
permit. When the separators and the ring-
rail are at the upper limits of their traverses,
and in correct adjustment, the separator-
blades are in close proximity to the thread-
board above them and to the ring-rail below
them. Because of this close proximity,a mal-
adjustment of the separator - mechanism,
which shall alter the upper limit of the trav-
erse of the separator-blades, will lead to the
striking of the thread-board by the separa-
tor-blades, if the adjustment of the upper
limit of their traverse is too high, or, to the
striking of the separator-blades by the ring-
rail, if the adjustment of the upper limit of
the traverse of the blades is too low. It,
therefore, will be seen that, when the frame is
re-adjusted to correspond with a change in
the length of the bobbins, the upper limit of
the traverse of the separator-rail and separa-
tors will not remain as before, for, although
the stud, 15, and roller, 151, may rise to ex-
actly the same height as before, all points on
the cross-shaft arm which are intermediate
the said stud and the cross-shaft will have
new positions at the end of the rise of the
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cross-shaft arm, in consequence of thechange
that is made in the height of the cross-shaft.
Accordingly, the separator-mechanism will be
raised or lowered, but to a less extent than
the cross-shaft, in proportion as the position
of the cross-shaft is raised or lowered, and, in
order to prevent the interference of the sep-
arator-blades with the thread-board, or with
the ring-rail, when both the separator-blades
and the ring-rail are at the upper limits of
their traverses, it will become necessary to
make a compensating adjustment of the sep-
arator-mechanism.

In accordance with one part of my inven-
tion T make provision for proper compensat-
ing adjustment, but not in the separator-
mechanism itself, as follows, reference being
had to Figs. 19 to 22, Sheet 5. Fig. 19 shows
in elevation one of the bearings for the cross-
shaft, and the hanger or bracket forming the
support therefor. = Fig. 20 is a view in verti-
cal section on line 20—20 of Fig.19. Fig.20*
is a view in vertical section on line 20—20 of
Fig.19,showing a modification. TFigs. 21 and
22 are views in rear and side elevation show-
ing the said bearing.

At 161, is shown one of the bearings for the
journals of a cross-shaft, and, at 19, the
hanger or bracket by which the said bearing
is supported, the said hanger or bracket be-
ing fixed to the under side of guide-rail 12,
see Fig. 1, by the bolts, 191, 191, which latter
receive upon their threaded ends the nuts,
192, 192. The holes, 193, 193, in the flange,
194, of the hanger or bracket through which
the bolts, 191, 191, pass, are enough larger
than the bolts to permit of slight horizontal
adjustment of the hanger or bracket upon
the guide-rail,as may be required. The bear-
ing, 161, has a plain, preferably square, body-
portion, 1611, which fits in a vertical slot, 195,
formed in the hanger or bracket. At one
end, the bearing, 161, has a flange, 1612, which
contacts with one side of the hanger or
bracket, and prevents the bearing from pass-
ing entirely through the slot, 195, while at its
other end the bearing has a threaded portion,
1613. On this threaded portion is applied a
nut, 1614, which serves for clamping the bear-
ing in place, a washer, 1615, being placed be-
tween the said nut and the adjacent side of
the hanger or bracket,19. The bearing, 161,
is adjustable vertically in slot, 195, and thus
may be varied in position as may be required
for the purpose of effecting the compensating
adjustment which is referred to above. To
definitely fix and determine the adjustment,
I provide an adjusting-screw, 196, on the up-
per end of which the bearing, 161, rests, the
said screw passing upward through the ma-
terial of the hanger or bracket at the lower
end of the slot and projecting into the slot.
1f desired, a clamping-screw, 197, may be
used, as in Figs. 19 and 20, it passing down-
wardly through the material of the hanger or
bracket at the upper end of the slot and be-
ing turned in until its lower end bears against
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the upperside of the bearing. In Fig. 20* the
clamping-serew, 197, is omitted.

In Figs. 1, and 2, each rod, 22, is formed at
its lower end with an eye, 23, which is en-
tered by a stud or pin, 24, that projects from
the side of the cross-shaft arm, 16, the said
eye being kept on the said stud or pin by
means of a split pin, 25; which is passed
through the end of -the stud.or pin, 24, out-
side of the eye, 23. = Thestud or pin, 24, is lo-
cated at a point intermediate the axis on
which the eross-shaft, 18, turns and the point
at which motion is transmitted to the lifting-
rod, 13. Through the described pivotal con-
nection of the vibratile rod, 22, with the cross-
shaft arm, 16, motion is communicated posi-
tively from the said arm to the rod, and to
the separator-rail and separators sustained
thereby.  In consequence of connecting the
rod, 22, withthe cross-shaft arm, 16, at a point
between the axis on which the arm rocks and
the point on the arm at which motion is com-
municated to the lifting-rod, 138, the move-
ment communicated to therod, 22, separator-
rail and separators, while oceasioned simul-
taneously with that communicated to thelift-
ing-rod, ring-rail, and rings, is less in extent
than the latter movement, and thus the ex-
tent of the traverse of the separator-rail and
separators is made less than that of the ring-
Various modifications may
be made in the construction of the rectan-
gular frame herein presented, and in the
mode of operating said frame from the cross-
shaft arms, 16, 16.

In Figs. 23, 24, 25, and 26, I have indicated
the manner- in which the rods, 22, 22, and
lower cross-bar, rod, or wire, 42, may be
formed integrally with oneanother,

Figs. 25 and 24 indicate the construction
at the end of the rectangular frame which is
next adjacent to one eross-shaft arm, 16, and
show the mode of connecting the frame at
that end with saeh arm, while Figs. 25 and
26 indicate the construction at the end of
such frame which is next adjacent to the op-
posite cross-shaft arm, and show the mode of
connecting the frame at that end with the
latter arm. ‘

In Figs. 23 and 24, a journal or pin, 421,
projects from the frame and enters the hole,
422, formed in the arm, 16.

In Figs. 25 and 26, a screw, 423, with a long
cylindrical head passes through a hole, 424,
in the .corresponding arm, 16, and then
through a hole, 425, in a filling-in block, 426,
and the threaded end, 427, thereof enters a
threaded hole, 428, in the corresponding end
of the rectangular frame, it being locked by
a small serew, 429, which fits a threaded hole
formed transversely in the frame, and takes
bearing at its inner end against the thread of
screw, 423. This construetion, as shown in
TFigs. 25 and 26, is adopted for convenience
in placing the parts in their proper relative
positions.

In Figs. 27 and 28, a construetion, in which

“the side-rods, 22, 22, and cross-bar, rod, or

wire, 42, are integral,is adopted, but the jour-
nal or pin, 430, at the end of the frame is re-
ceived in a noteh or open bearing, 439, on the-
upper side of the cross-shaft arm, 16. For
the purpose of making the action of the cross-
shaft armintransmitting motion to the frame
positive in both directions in the case of this
modification, the frame is provided at its end
with a finger, 440, which projects under the
cross-shaft arm. Preferably, the lower side
of the cross-shaft arm beneath the open bear-
ing, 439, is formed in the shape of a segment
of a horizontal eylinder having its axis con-
centrie with the pin, 430, when the latter rests
in the open bearing, 439.

In Figs. 29 and 30, the lower end of the rod,
22, is formed with an eye, 445, and is slipped
upon the end of the cross-bar or rod, 42, and
held thereon, with capacity for adjustment
along the cross-bar or rod, 42, by a clamping-
serew, 449, which latter passes through a
threaded hole in the side of said eye and takes
bearing at its end against the side of the cross-
bar or rod, 42. The cross-bar.or rod, 42, has
a journal, 448, that fits a notch er open bear-
ing, 439, in the upper side of the cross-shaft
arm. Herein, the actionis not positivein the
downward movement of the cross-shaft arm,
and the weight of the parts is depended upon
to carry them down when the cross-shaft arm
descends.

Figs. 31and 32 show a construction in which
the side-rods and bottom cross-bar or rod of
the rectangular frame are made integral, and
in which the frameis provided at its end with
a downwardly projecting fork, 446, which fits
upon a pin, 447, projecting from one side of
the cross-shaftarm. 7The construction repre-
sented in Fig. 33 has a stud, 24, carried by
the cross-shaft arm, 16, and provided with a
rounded projecting portion, 242, which enters
a hole, 243, in the corresponding end of the
rectangular frame. The threaded end, 244,
of the said stud enters a threaded hole, 245,
in the arm, 16, and the polygonal head or
flange, 246, serves for the reception of a suit-
able tool for turning the stud when screwing
it into place on the arm. This is the con-
struction which is represented in Figs. 1, 2,
and 4. Itis adapted for use at both ends of
a cross-bar, 42. When I make use thereof,
and of a movable rectangular supporting
frame for the separator-rails, such as the
frame shown in Fig. 2, orone having its parts
made integral with one another, I make one
of the cross-shaft arms, 16, removable from
the cross-shaft, 18, as shown in Figs. 4 and
34, instead of having both of the arms of the
said shaft cast integral therewith, as hereto-
fore usual. . ‘

In Figs. 4 and 34, the arm, 16, is shown
formed with a collar, 1611, which fits on a re-
duced portion near the end of the cross-shaft,
and bears against a shoulder, 1612. Thecross-
shaftis “spotted ” or formed with a'hole, 1613,

for thereception of the end of the screw, 1614,

7¢

75

8o

85

90

95

100

103§

I10

I15

20

125

130




IO

15

20

25

30

35

40

45

5o

which holds the arm, 16, to the shaft, thus
providing for preventing any possible rota-
tion of the removable cross-shaft arm with re-
spect to the shaft.

The features that are represented in Figs.
4 and 34 will be useful in connection with
other modifications, also.

In Fig. 87, Sheet 7, I have represented an
upper cross-bar, 39, made integral with a rod,
22: It is obvious that the opposite end of the
said cross-bar, 39, may be thus integral with
the opposite rod, 22, and that the entire frame,
39,22,42,22, may be cast or otherwise formed
of a single piece.

Certain of the features of my invention
hereinbefore presented are adapted forusein
other connections than those in which they
areshown in the figuresof the drawings which
h.ave been referred toin the foregoin g descrip-
tion. Thus,in Figs. 35 and 36, I have shown
a contemplated modification, in which a rect-
angular frame, substantially such as has been
described, is combined with fixed guides of
the character of those which have been em-
ployed in earlier forms of separator-mechan-
Isms. Tig. 85 is a view in vertical section,
and Fig. 36 is a viewin front elevation, show-
ing the connection of such modification with
partsof aring-frame. Terein the rods, 22,22,
slide through theupper and lower fixed guides,
223,223, forming parts of stands, 224,224, that
are held by bolts, 226, and nuts, 227, to brack-
ets, 228, that in turn are affixed by bolts, 229,
and nuts, 2291, to the spindle-rails, 11, and
guide-rails, 12. The upper cross-bar, rod, or
wire, 39, is connected with the upper ends of
the rods, 22, 22, by sockets like those which
are shown in Iigs. 11 and 12, with their pro-
visions for adjustment. The lower cross-bar
or rod, 42, and the mode of connecting the
lower ends of the rods, 22,22, thereto, are sub-

stantially as illustrated in Figs. 29 and 30, but.

herein the ends of the said cross-bar or rod
do not fit notehes or open bearings on the up-
per sides of the cross-shaft arms, as in Figs.
29 and 80. Instead, they, or the rollers, 421,
421, which they carry, rest in sliding contact
oun the said upper sides, as shown clearly in
Figs. 35 and 36.

I claim as my invention—

1. The combination with the ring-rails and
the separator-rails on the opposite sides of a
ring-frame, and the separators carried by the
separator-rails, of a frame sustaining the said

5 separator-rails,and means for separately mov-

ing the ring-rails and the said frame verti-
cally, substantially as described.
© 2. The combination with the ring-rails and

" the separator-rails on the opposite sides of a
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ring-frame, the separators carried by the sepa-
rator-rails, and the corresponding cross-shaft
arms upon the opposite sides of the ring-
frame whereby the ring-rails are actuated, of
a frame sustaining the said separator-rails,
and separately actuated by the said cross-
shaft arms, substantially as described.

3. The combination with the separator-rails

505,500

on the opposite sidesof aring-frame, the sep-
arators carried therely, aud the correspond-
ing cross-shaft arms upon the opposite sides
of the ring-frame, of a frame sustaining the
said separator-rails and composed of siderods
provided with supports for the separator-rails
and acted upon at their lower ends by the
cross-shaft arms, and upper and lower cross-
bars, rods, or wires connecting the said side-
rods, substantially as described.

4. The combination with the separator-rails
on the opposite sides of aring-frame, the sep-
arators carried thereby, and the eorreqund-
ing cross-shaft arms upon the opposite sides
of the ring-frame, of the frame sustainingthe
said separator-rails composed of side-rods pro-
vided with supports for the separator-rails
and connected pivotally at the lower ends
thereof with the cross-shaft arms, and upper
and lower cross-bars, rods, or wires connect-
ing the said side-rods, substantially as de-
scribed.

5. The combination with theseparator-rails
on the opposite sides of aring-frame, the sep-
arators carried thereby, and the correspond-
ing cross-shaft arms upon the opposite sides
of the ring-frame,of the framesustaining the
said separator-rails composed of side-rods pro-

vided with supports for the separator-rails

and acted upon at their lower ends by the
cross-shaft arms, upper and lower cross-bars,
rods, or wires connecting the said side-rods,
and means for connecting the cross-bars, rods,
or wires to the side-rods and adjusting the di-
rection of the said cross-bars, rods, or wires
with respect to that of the said side-rods, sub-
stantially as described. ‘

6. The combination with the separator-rails
on the opposite sides of a ring-frame, the sep-
arators carried thereby, and the correspond-
ing cross-shaft arms upon the opposite sides
of the ring-frame, of the frame sustaining the
said separator-rails composed of side-rods pro-
vided with supports for the separator-rails
and connected pivotally at their lower ends
with the cross-shaft arms, upper and lower
cross-bars, rods, or wires connecting the said
side-rods,and means for connecting the cross-
bars, rods, or wires to the side-rods and ad-
justing the direction of the said cross-bars,
rods, or wires with respect to that of the said
side-rods, substantially as desecribed.

7. The combination with the ring-rails and
separator-rails on the opposite sides of a ring-
frame, and the separators carried by thesep-
arator-rails, of the frame sustaining the said
separator-rails, means for separately actuat-
ing the ring-rails and the said frame, and di-
rective means whereby to maintain the sepa-
rators as theyriseand fallin proper positions
relative to the spindles, substantially as de-
seribed.

8. The combination with the ring-rails and
the separator-rails on the opposite sides of a
ring-frame, the separators carried by the sep-
arator-rails,and the corresponding cross-shaft
arms upon the opposite sides of the ring-frame
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.whereby the ring-rails are actuated, of a

frame sustaining the said separator-rails, and
separately actuated by the said cross-shaft
arms, and directive meauns whereby to main-
tain the separators as they rise aund fall in
proper position relative to the spindles, sub-
stantially as deseribed.

9. Thecombination with the separator-rails
on the opposite sides of a ring-frame, the sep-
arators carried thereby, and the correspond-
ing eross-shaft arms upon the oppositesides of
the ring-frame, of aframe sustaining the said
separator-rails composed of side-rods pro-
vided with supports for the separator-rails
and acted upon at their lower ends by the
cross-shaft arms, and upper and lower cross-
bars, rods, or wires connecting the said side-
rods, and directive means whereby to main-
tain the separators as they rise and fall in
proper positions relative to the spindles, sub-
stantially as described.

10. The combination with the separator-
rails on the oppositesides of aring-frame, the
separators carried thereby, and the corre-
sponding cross-shaft arms upon the opposite
sidesof thering-frame,of the frame sustaining
the said separator-rails composed of side-rods
provided with supports for theseparator-rails
and connected pivotally at the lower ends
thereof with the cross-shaft arms, and upper
and lower cross-bars, rods, or. wires connect-
ing said side-rods, and directive means where-
by to maintain the separatorsasthey rise and

fall in proper positions relative to the spin- |.

dles, substantially as described.
11, The combination with.the separator-

rails on the opposite sides of a ring-frame, the

separators carried thereby, rods sustaining
the said separator-rails, and means for recip-
rocating the said rods vertically, of a cross-
bar, rod, or wire uniting the corresponding
rods on opposite sides of the ring-frame, and

means for adjusting the direction of the said

cross-bar, rod, or wire with respect to that of
one of the said rods, substantially as de-
seribed.

12, The combination with the separator-

rails on the opposite sides of a ring-frame, the.

separators carried thereby, rods sustaining
the said separator-rails, and means for recip-

rocating the said rods vertically, of a cross- |

bar, rod, or wire uniting the corresponding
rods on opposite sides of the ring-frame, and
means for adjusting the distance apart of the
said rods,and the direction of the said cross-
bar, rod, or wire with respect to that of one of
the said rods, substantially as described.
13..The combination with the separator-
rails on the opposite sides of the ring-frame,
and the separators carried thereby, of side-
rods sustaining the said separator - rails,
means for reciprocating the said side-rods
vertically, a cross-bar, rod, or wire uniting the
corresponding side-rods on opposite sides of
the ring-frame, and a socket, 43, connected
with one end of the ‘cross-bar, rod, or wire,
and having an opening therethrough for the

reception of one of the side- rods, and also
having the oppositely located screws, 433,
433, 433, substantially as deseribed.

14, The combination with the separator-
rail, the separators carried thereby, the vi-
bratile supporting and connecting-rods, and
the cross-shaft arms whereby the said rods
are moved to actuate the separator-rail, of
the. guides for the separator-rail provided
with vertical surfaces between which the
separator-rail moves and whereby the said
separator-railis prevented from moving trans-
versely of the ring-frame, substantially as
described. ‘

15. The combination with the separator-
rails on opposite sides of a ring-frame, the
separators carried thereby, the swinging
frame whereby the said rails are supported,
and the corresponding cross-shaft arms on
opposite sides of the ring-frame by which the
said swinging-frame is actuated, of guides
provided with vertical surfaces whereby the
sald separator-rails are prevented.from mov-
ing transversely of the ring-frame, substan-
tially as deseribed.

16. The combination with the separator-
rail, the separators carried thereby, the vi-
bratile supporting and connecting-rods, and
the cross-shaft arms whereby the said rods
are moved to actuate the separator-rail, of a
slotted bracket in which the separator-rail is
fitted and by which it is guided, substan-
tially as described. ‘

17. The combination with the separator-
rail; the separators carried thereby, the vi-
bratile supporting and connecting rods, and
the cross-shaft arms whereby the said rods
are moved to actuate the separator-rail, of a
slotted bracket in which the separator-rail is
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fitted and by which it is guided, and collars -

on the separator-rail on opposite sides of -

said bracket, substantially as deseribed.

18. The combination with the separator-
rail, the separators carried thereby, the cross-
shaft, the cross-shaft arm, and means for op-
erating the separator-rail from the cross-shaft
arm, of the guide-rail, and a vertically ad-
justable bearing for the cross-shaft supported
on the said guide-rail, substantially as de-
scribed.

19. The combination with ‘t-he separatoi’—

rail, the separators carried thereby, the cross-
shaft, the cross-shaft.arm,and means for op-
erating theseparator-railfrom the cross-shaft
arm, of the guide-rail, a vertically-slotted
hanger or bracket carried by the guide-rail,
a bearing for the cross-shaft in the slot of
said hanger or bracket, and a set-screw be-
neath the said bearing for fixing the position
thereof, substantially as described. -
20. The combination with the separator-
rail, the separators carried thereby, the cross-
shaft, the cross-shaft arm, and means for op-
erating the separator-rail from the cross-shaft
arm, of the guide-rail, a vertically-slotted
hanger or bracket carried by the guide-rail,
a bearing for the cross-shaft in the slot of
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said hanger or bracket, a set-secrew beneath
and a clamp-serew above the said bearing for
fixing the position thereof, substantially as
deseribed.

21. The combination with the separator-
rail, the separators carried thereby, the cross-
shaft,the cross-shaft arm, and means for oper-
-ating the separator-rail from tlie cross-shaff
arm, of the guide-rail, a vertically-slotted
hanger or bracket carried by the guide-rail, a
bearing for the cross-shaft in the slot of said
hanger or bracket having a flange at one end
fittingagainstonesideof the hangerorbracket
and having the other end threaded, a clamp-
ing-nut on said threaded end,and aset-screw
beneath said bearing for fixing the position
thereof, substantially as desecribed.

22. The -combination with the separators,.

and ‘the -separator-rail provided with oppo-
-sitely projecting stops, of a support having

bearings at ‘the opposite-sides thereof, and;
havmtr ‘rests with which the said stops may:

engage, substantially as described.

23. The combination with the separat‘ors,f
the separator-rail, and a hub or collar mount-;

ed on-the separator-rail provided with oppo-

‘sitely projecting stops, of a support having:
‘bearings -at -the opposite sides thereof, be-:
tween-which bearings the said hub or eollar:
‘may-enler, and also having rests with which.
the-said stops may engage, substantially as.

described.

enter, and also having rests at the rearsides:
of -such bearings with which ‘the ‘said stops:
may engage, substantially as described. ;

25. The combination with the separators,:
the separator-rail, and a‘hub or collar mount-!
-ed on the separator-rail provided with:-oppo-!
sitely -projecting -stops,-of a support con-:
-structed 'to permit the separator-rail to be un-:
obstructedly removed ‘therefrom before tke.
separators have been turned out of their op-
erative position, it having open bearings at
the opposite sides thereof, between which:
bearings the said hub or ecollar may enter,,
and also having rests without obstruction to
dinterfere with the stops while the rail is be.:
‘ing removed and with which rests the said:
stopsmay engage, substantially as deseribed.

26. The combination with the separators,:
‘the separator-rail, and a hub or collar mount-’
ed on the separa’rm -rail provided with oppo-:
sitely projecting stops located at the rear of!
-the separator-rail, of a support constructed to’
permit the -separator-rail to be unobstruct-|

edly removed therefrom before the separators!
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have been turned out of their operative posi-
tion, it having open bearings at the opposite
sides thereof, between which bearings thesaid
hkub or collar may enter, and also hdvmg at
the rear sides of such bearmos the rests with-
out obstruction thereabove to interfere with
the stops while the railis being removed, sub-
stantially as described.

27. The combination with the separator-rail,
a separator, and the separator-collar mounted
on the separator-rail and provided with oppo-
sitely projecting stops, of a support con-
structed to permit the separator-rail’to be un-
obstructedly removed therefrom before the
separators have been turned out of their op-
erative position, it having open bearings at
the opposite sides thereof, between which
bearings the said collar may enter, and also

‘having rests without obstruction to interfere

with the stops while the rail'is being removed
and with which rests the said stops may en-
gage, substantially as deseribed.

28. Thecombination with the separator-rail,
a-separator,and theseparator-collar mounted
on the separator-rail and provided with oppo-

-sitely projecting-stops located at the rear of

the separator-rail, of asupport constructed to
permit the separator-rail to be unobstructedly
removed therefrom before theseparators have

‘been turned ount of their operative position,

it having open bearings at the opposite sides

:| thereof, between which bearings the said col-

24. The combination with -the- Sepamtorq,i
the-separator-rail, and a hub or collar mount-:
ed on the separator-rail provided with oppo-:
sitely projecting stops located at the rear of:
‘the separator-rail, of a support-having bear-,
ings at the opposite sides thereof, between:
which ‘bearings the said hub or eollar may’

lar may enter, and also having at the rear
sides of such bearings the rests without ob-
struction thereabove 'to interfere with the
stops while the rail "is being removed,sub-

‘stantially as described.

29. Thecombination withtheseparator-rails
on opposite sides of a ring-frame, the sepa-
rators carried thereby, and the movable frame
supporting the separator-rails, of the -cross-

;1 shaft having arms provided with studs or
pins in engagement with -the said movable

frame, one of the said arms being removable
from the cross-shaft and having means for
securing it in place on the latter, substan-
tially as described:

80. The combination withtheseparator-rails
on opposite sides of ‘a ring-frame, the sepa-
rators carried thereby,and the movable frame
supporting the separator-rails, of -the eross-

shaft having arms provided with studs or
pins in engagement ‘with the said movable

frame, one of the said arms being removable
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from the cross-shaft, and a screw for securing

said movable arm in place on the latter, sub-
stantially as described.
Intestimony whereof Iaffix my signaturein

‘the presence of two witnesses.

CHANNING WHITAKER.
Witnesses:
MARY CAVERLY,
SAML. G. STEPHENS.
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