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UNITED STATES

PaTeEnT OFFICE.

WILLIAM PITT CANNING, OF LOWELL, MASSACHUSETTS, ASSIGNOR TO THE
LOWELL MACHINE SHOP, OF SAME PLACE.

"MECHANISM CONNECTED WITH THE LIFTING OR TRAVERSE RAILS OF FLY-FRAMES,

SPECIFICATION forming part of Letters Patent No, 485,171, dated November 1, 1892,
Application filed July 8,1892. Serial No. 439,377, (No model.)

To all whom it may conceri:
Beitknown that I, WILLIAM PITT CANNING,
a citizen of the United States, residing at
Lowell, in thecounty of Middlesex and Com-
5 monwealth of Massachusetts, have invented
certain new and useful Improvements in
Mechanisms Conneeted with the Lifting or
Traverse Rails of Fly Frames, of which the
following is a specification, reference being

1o had therein to the accompanying drawings.

My invention relates to spinning-machines
of the class known as “ fly-frames,” and com-
prises various improvements in the mechan-
ism of such machines, particularly in those

15 parts of the said mechanism which are con-
cerned in communicating proper movements
to the lifting.or traverse rail, although the
said improvements affect, also,other and con-
nected parts of the said mechanisms.

20 Theinvention will first be deseribed with
reference to the accompanying drawings, and
then be particularly pointed out in theclaims
at the close of this specification.

In the accompanying drawings, Figure 1 is

25.a view in rear elevation of a portion of a
fly-frame, it representing only certain por-
tions of the framing and the main operating
mechanism of the fly-frame and showing the
application and relations of the features of

30 my present invention. Fig. 2 is a view in
vertical section on the lineaa in Fig.1, look-
ing toward the left in the latter figure. Iig.
3 is a view in vertical section on the line a a
in Fig. 1, looking toward the right in the lat-

35 ter figure. Fig. 4 isa view in vertical sec-
tion on the line ¢ ¢ in Fig. 1, looking toward
the right in the latter figure.. Fig.disa view
in vertical section on the line b b in Fig. 1,
looking toward the right in the latter figure.

40 Figs. 6 and 7 are side and edge views, re-
spectively, showing one arrangement of
change-gearing throughwhich theupper cone-
shaft is driven from the main driving-shaft.
Figs. 8 and 9 are views in section on the lines

45 -0? B? ¢® ¢ respectively, in Fig. 6. Fig. 10isa
view showing in side elevation a modified ar-
rangement of the change-gearing between the
upper cone-shaft and the main driving-shaft.
Fig. 11 is a view showing a part of the seg-

so ment-gear at the upper end of the tumbling-
shaft and also showing the said shaft in sec-

tion. Fig. 12 is a view, mostly in side eleva-
tion, showing the upper end of the tumbling-
shaft and the segment-gear mounted thereon,
the adjacent end of the upper cone-shaft, the 55
gear-wheel mounted thereon, and the bearing
for the said end of the upper cone-shaft. Fig.
13isaviewinsectionontheline M Min Fig.12,
lookingtowardtheright-handsidein thelatter.
Fig. 14 is a view showing in side elevation 6o
the starting or impulse devices for communi-
cating to the tumbling-shaft the starting im-
pulses which place the segments of teeth on
the gear-wheel at the upper end thereof in
engagement with the teeth of the driving- 65
gear carried by the upper cone-shaft. In
this figure the reverse shaft and the framing
are shown in section. Fig. 15 is a view
showing in plan the devices which are shown
in Fig. 14. Fig. 16 is a view in section on jo
the line 16 16 of Fig. 15. Fig. 17 is a view,
partly in section, showing in side elevation
the reverse shaft, the parts carried thereby,
the lower ehd of the tumbling-shaft, and the
gear-wheels by means of which the said 75
shafts are caused to rotate in unison. Fig.
17* is a view of one of the gap-gears herein-
after described. Figs. 18 and 19 are views,
each partly in section, illustrating the upper
end of the tumbling-shaft and the adjust- 8o
able and removable bearing therefor. Figs.

20 to 25 are views illustrating the reverse
stand and the portions of the machine-fram-
ing with which said stand is connected. Figs.

26 and 27 are views showing, mainly, the tum- 8g
bler-head and adjacent parts of the revers-
ing mechanism forming part of the trav-
erse mechanism for the 'lifting or traverse
rail. Fig. 28 is a view in section on the line

28 28 of I'ig. 27, looking toward theleft-hand go
side in the latter figure and showing, mainly,
the keeper for the tumbler-head. Fig. 29 is

a view showing the lay-shaft, its supports,
and certain parts connected with said shaft,
Fig. 30 is a view in side elevation of the foot 95
portion of the intermediate bearing of the
lay-shaft. Ifigs. 31 and 32 are views in end
and side elevation, respectively, of the bear-
ing for the lay-shaft, which is shown at the
left in Fig. 29. Fig. 33 is a view in vertical roo
section on the line D E in Tig. 32. Fig. 84 is

a view in end elevation of the bearing for
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the lay-shaft, which is shown at the right of
Fig. 29. Figs. 35 and 36 are views of the
rail-link and other parts of the center lifting
devices, the said figures showing one ar-
rangement of the gearing which may be em-
ployed for transmitting motion from the lay-
shaft to the lifting-shaft. Fig. 37 is a view
in section on theline s ¢ in Fig. 36. TFigs. 38
and 39 are views showing the cover for the
main lifting-gear. Fig. 40 is a view in ver-
tieal section on the line # « in Fig. 36. Fig.
41 is a view in horizontal seection on the line
w v in Fig 36. TFig. 42 is a view in vertical
section on theline w win Fig. 35. Fig. 43is
a view in section on line p p, Fig. 35, looking
to the right in said figure. Fig. 44 and 45
are front and edge views, respectively, of a
cover for the gears 98 and 104. Figs. 46 and
47, respectively, are views eorresponding to
Figs. 35 and 36, but showing-a different ar-
rangement of gearing. TFigs. 48 and 49 are
sectional views illustrating, mainly, a part of
the lifting or traverse rail, a portion of the
lifting-shaft, the main lifting-gear, and . the
connections through which the said rail is
operated from the said shaft. Tig. 50 isa
view in horizontal section on the line a? ¢? in
Fig. 48. Fig. 51 is a view in vertical section
on the line ¥ #in Fig. 49. Fig. 52 is a view
showing in elevation a part of the upper cone-
shaft, the tumbling-shaft, the tumbling-dog,
a part of the reverse shaft, the connecting-
gears, the taper-motion head and screw, part
of the main rack, and certain intermediate
gearing,whereby thesaid screw is rotated from
said rack. Fig. 53 isaview in horizontalsec-
tion on line 5353 1in Fig. 52. Fig. 54 isa per-
spective view of the taper-motion head, its
rack and guide bar, the taper-niotion screw,
the lifting-shaft, and the gear carried there-
by, which engages the rack on the taper-mo-
tion head. Figs. 55, 56, and 57 are views,
partly in section, illustrating the gears where-
by the taper-motion screw is rotated from the
rack and the stand for supporting the said
gearsand maintaining the taper-motion screw
in a vertical position. Figs. 58 and 59 are
views, the former partly in section, of the de-
vices for supportingand adjusting the upper
end of the taper-motion guide-bar. Figs. 60
and 61 are views illustrating a portion of the
devices through which the cone-rack is moved
endwise to shift the conme-belt. Fig. 62 is a
view in horizontal section on the line e e of
Fig. 61. Fig. 63 is a view, partly in section,
showing the middle wind-up stand in plan.
Fig. 641is a view in vertical section on the

“line d d of Fig. 60. Fig. 65 is a view in ver-

tical section on the line f fof Fig. 61. TFig.
66 is.a view showing the so-called *tension-

gearing.” intermediate the reverse shaft and-

the wind-up shaft. Fig. 67 is a view showing
the cone-rack and its supports and guides.
Fig. 68 is a view of one of the guides, show-

ing the rack in place therein. Fig. 69is.a

view in section omthe line 69 69 of Fig. G8.
Fig. 70 is a view showing in elevation the

~

rack, the saddle fixed thereto, the guide-rod
on which said saddle rests and slides, and
the supporting-stand for one end of the said
rod. Tig. 71is a plan view of the said stand.
Fig. 72 is a view in side elevation of the said
saddle.

In the drawings, (see particularly Fig. 1,)
1 is the driving-shaft of a fly-frame, while 2

and 3, respectively, are the fast and loose’

pulleys thereon, and 4 is the fly-wheel. As
shown, also, in Figs. 3, 6, and 7, a gear 5 at
the inner end of the driving-shaft 1, known
in the art as the “twist-gear,” meshes with a
carrier 6,known as the “twist intermediate,”
which in turn meshes with a gear 7, known as

the “upper twist-gear,” on the shaft 8 of the

upper eone 9.

At10, Figs. 1 and 2, is shown the lower cone,
and at 11 the cone-belt.

At 12, Figs. 1, 5, and-12, is a bevel-gear at
one end of the shaft 8 of the upper cone,and
13 is a segment bevel-gear having oppositely-
located gaps 31 among the teeth thereof and
mounted on the tumbling-shaft 14, the said
gear 13 being engaged by the bevel-gear 12.

At 15, Figs. 1, 60, 61, and 67, is shown the
cone-rack, it carrying the cone-belt guide 16,
and being operated from the tumbling-shaft
1t through devices hereinafter to be de-
seribed, so as to be moved gradually endwise
to shift the cone-belt along the cone-pulleys.
The twist-gear 5 is a change-gear, and hence
the twist intermediate 6 is mounted in a man-
ner to permit it to be shifted as 1ay be nec-
essary in order Lo compensate for the substi-
tution of twist-gears of different dimensions,.

In Figs. 6, 7, 8 and 9 T have shown a con-
venient arrangement forsupporting said twist
intermediate 6. The stud 17, on which gear
6 turns, isshown in these figures carried by a
plate 18, which is known as the “twist-link,”
the said plate or link 18 being mounted upon
the bearing 199 for the upper cone-shaft 8,
with eapacity for swinging thereon concen-
trically with the said shaft,and being formed
with a curved slot 19, also made concentric
with the shaft 8, through which projects a
bolt 20, held to the machine-framework 21 by
a nut 22,and provided with anut 23, between
which and the shoulder at the outer end of
the enlarged body 24 of the said bolt 20 the
said plate or link 18 is clamped when the nut
23 is turned up.

Attimesitisdesired tomake greater change
than usual in the eapacity and operation of
the machine, which is effected by replacing
the upper twist-gear 7 by one of different di-
mensions. Inorderto permitthischange,the
plate 18 is formed with a slot 25, made radial
to the shaft 8, and along which slot the stud
17 may be adjusted, the said stud being se-
cured._in the proper position of adjustmentin
the said slotby thenut26. (Shownin Fig. 9.)

In certain fly-frames it sometimes becomes
necessary to einploy a. very small twist-gear
5, and then it is found convenient, in order
to provide for holding the intermediate gear
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6 properly in mesh with gears 5 and 7, to form
the link 18 with a supplemental slot 27, to
which the stud 17 may be transferred. In
high machines the upper cone-shaft 8 is so
far above the driving-shaft 1 as that addi-
tional intermediates 28 and 29 must be em-
ployed, as shown in Fig. 10. In thisecase the
plate 18 is mounted, as shown in Fig. 10, to
swing around the stud 30, that supports the
intermediate 28.

As will be understood, when the continu-
ously-rotating gear 12 is in engagement with
the teeth of the segment-gear 13 it rotates
the latter and the tumbling-shaft 14 until one
of the oppositely-located gaps 31 in the teeth
of the segment-gear (see Fig. 11) presents
itself to the teeth of the gear 12, whereupon
therotation of thesegment-gearand tumbling-
shaft is arrested, the said parts being held
stationary until the tumbling-shaft is given
a slight advance sufficient to bring the teeth
of the segmment-gear 13 again into mesh with
those of the gear 12, the said segment-gear
completing a half-revolution before stopping
with the gear 12 over the opposite gap.

Inasmuch as it Sometimes occurs in prac-
tice that in coming again into mesh the.points
of the teeth of the wheels 12 and 13 may in-
terfere, 1 provide means which will save the
parts from the breakage which would belikely
to occur. This means is shown in Figs. 12
and 13,in which figures the opening 33 within
the pipe-bearing 32 for the end of the shaft
8, on which is mounted the gear 12, instead
of being cylindrical, is vertically elongated,
so as to leave the shaft 8 free to rise therein.
Normally the shaft 8 rests in the lower por-

"tion of this hole or opening; but when the

teeth of gear 12 strike or override the said

shaft is permitted to move upward, thus ob-

viating breakage.

For the purpose of imparting to the tum-
bling-shaft 14 the impulse or advanee which
carries the gear 13 around far enough to move
the gap 31 from beneath the gear12 and place
the first teeth of one of the series of teeth on
the gear 13 in engagement with the teeth of
the gear 12 it is usual.in practice to combine
with the shaft 14 spring-pressure or starting
devices, which when the said shaft is brought
to a state of rest at the completion of each
movement of partial revolution thereof are
left in a state of tension, so as that when
the said shaft-is freed from the restraint of

‘the devices which control the times of rota-

tion thereof the said spring-pressure devices
shall . immediately come into play, with the
effect of giving to the tumbling-shaft a suffi-
cient movement to carry the teeth of one of
the segments of the gear 13 into mesh with
thoseof gear12. Ihavedevised an improved

form of the said spring-pressure devices, the

same being clearly illustrated in Figs. 14, 15,
and 16 of the drawings. In Figs. 14 and 15,
34 is a cam-disk having on.its periphery two
risers or noses 35, havingabrupt butrounded
ends, as shown. Against the periphery of

the cam 34 bears the angular end portion 36
of an arm 37, the said arm being pivotally
mounted upon a stud 38 and acted upon bya
spiralspring 39,one end of which bears against

the projection 40, forming part of the arm-

37, while the other end thereof engages with
the collar 41, mounted upon the stud 38, and
held in place thereon by the set-screw 42, the
said end of thespring thereby reacting against
the stud. The stud 38 passes througl a hole
in a supporting-arm 43, and is held in place
therein by a set-screw 44, passing through a
threaded hole in said arm and taking bearing
against the side of the stud, as cleariy shown
in Fig. 16.
be varied as desired by loosening the set-
serew 44, turning the stud 38 on -its axis by
means of a suitable tool applied to the head
45 of the stud, which is polygonal or other-
wise suitably - shaped for the purpose, and
tightening the screw 44 again.

The cam 34, if desired, may be applied di-
rectly to the tumbling-shaft 14; but I prefer,
as in the machine illustrated in the drawings,
to apply the said cam to a supplemental shaft
46, (see Figs. 1, 5, and 17,) herein shown
placed in a horizontal position and geared to
the tumbling-shaft 14 bya pairof miter-gears
4747, (See particularly Figs.1 and 17.) The
shaft 46 I term the “reverse-shaft,” inasmuch
as it is utilized for occasioning the successive
reverses in the direction of the movement of
the lifting or traverse rail 133, as will here-
inafter be made clearly to appear. When the
cam 34 is mounted upon the said shaft 46, it is
convenient to make provision forenabling the
parts to be accurately and readily assembled,
either in .originally setting up the machine
or after making repairs therein. The utility
of such a provision will be apparent when it
is borne in mind that it is by the pressure of
the inclined face at the end of the arm 37
against the apexof a nose or riser on the camn
34 that during the time that the tumbling-
shaft should remain stationary the said shaft
is held with a gap 31 of its wheel 13 presented
opposite to the teeth of the gear 12, and also
with the working face of one of the arms of
the tumbling-dog 58 (see Fig. 52) carried by
the tumbling-shaft 14, pressed firmly against
the surfaces of the jaws 142 143, carried by
the taper-motion head 139, as shown in the
said Fig. 52.

The gear 13 and the tumbling-dog 58 are
applied tothe tumbling-shaft 14 in fixed pre-
determined positions, while the cam-disk 34
and crank 60, forming a part of the reversing
devices for the lifting or traverse rail; simi-
larly are applied to the shaft 46 in fixed pre-
determined positions. Thus, as shown-in
Figs.11,17,and 53, the shaft 14 is formed with

flat-places or holes 55 and 56 for the recep-

tion of the ends of the serews 54 and 57, which
hold the gear 13 and tumbling-dog 58 in place
on.said shaft,and the shaft 46 is formed with
similar holes for:the reception of the set-
serews 53 and 59, which secure the cam-disk

“

The tension of the spring 39 may
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34 and crank 60. The said shafts 14 and 46

are also formed with holes 48 48 for the re-
ception of the ends of the screws 49 and 50,
by which the gears 47 47 are held in place on
the said shafts. :

Forming holes or recesses in the shafts 14
and 46, as described, for the reception of the
ends of the securing-screws or “spotting” the
said shafts,as it is called,enables the various
parts mentioned to be secured on the said
shafts in proper relative positions thereon
without trouble or loss of time.

In order that in assembling the parts the

.same teeth of the gears 47 47 shall always be
matched or placed together, I construct the
In
Fig. 17 the gear 47,carried by the shaft 46, is
shown formed with a double tooth 51, while
the gear 47,carried by the shaft 14, has a cor-
responding double space or gap 52 among its
teeth. It will be obvious that in placing the

- gears 47 47 in mesh with each other the double

tooth on one-gear must be caused to enter the
double space or gap on the other gear: For
convenience in casting I sometimes make the
gears 47 47 as illustrated in Fig. 17*—namely,
each with a double tooth 51 and a double
space or gap 52, formed thereon at diametri-
cally-opposite points, inasmuch as this en-
ables me to use the same pattern in cast-
ing both wheels. The various parts men-
tioned may be fixed upon their shafts in the
-predetermined positions by other means than

- set-serews entering recesses in the shafts.

For example, the gears, cam, ecrank, and tum-
bling-dog may be secured in place by pins

.passing through holes therein and in the

shafts. The upper end of the shaft 14 has
placed upon it a bearing shell or sleeve 61,
which is fitted to an opening 62 in the hori-
zontal flange 63 of the stand 64, the said stand
being bolted to the beam 65 of the machine-
framing by bolts 66, passing through the
said beam and also through horizontal slots
67 in the stand 64, said bolts receiving nuts
The slots 67
permit of lateral adjustment of the stand 64,
such as may sometimes be found necessary
in order to place the shaft 14 in correet posi-
tion. The opening 62 is eylindrical and but
slightly greater in diameter than the shell or
sleeve 61, which is held in place therein by a
clamping-serew 70. The horizontal flange 63
is formed with a gap 69 in the front portion
thereof of such width that after the screw 70
has been turned to release the shell or sleeve
61 and thesaid shell orsleeve has been drawn

. -upwardly above the flange 63 or off the end
~of the shaft 14 the said end of the shaft may
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- the machine.

be swung forward through the gap. 69 clear
of the stand 64,and,if desired,removed from
The lower end of the shaft 14
is stepped.at 71 (see Figs. 20, 22, and 24) in a

- eross-piece forming part of the reverse stand

72, the latter being provided with bearing-
sleeves 73 and 74 for the support of the re-
verse-shaft 46. These sleeves 73 and 74 are

El

supported and held in place by means sub-
stantially identical with those provided for
the sleeve 61 at the upper end of the shaft 14,
as clearly shown in Figs. 20, 21, 22, and 23.
At one end thereof the reverse stand is bolted
to the girt 75, (see Fig. 20,) which at its up-
per end is bolted to the beam 65, while at its
other end said reverse stand is bolted to the
samson or intermediate frame-piece 76. The
pin of the erank 60 on the end of the reverse-
shaft 46 enters the slot 77 in the lower end
of the tumbler-arm 78, (see Figs. 26 and 27,)
which at its upper end is bolted to the tum-
bler-head 79. The tumbler-head 79 ismounted
upon the lay counter-shaft 80,s0 as to turn
freely thereon, and carries three spur-pinions
81, 82, and 83, which are supported on studs
84, fixed to the said tumbler-head. TPinions
81 and 82 both mesh with the pinion 85, fixed
upon the lay counter-shaft 80, which shaft
has constant motion in one direction, but do
not mesh with each other, while the pinion
83 meshes only with pinion 82.

At 86 is shown what I term the “reversing
gear-wheel,” it being mounted upon the shaft
87, which I term the “lay-shaft,” and from
which shaft 87 motion is communicated to
the lifting-shaft 108 and lifting or traverse
rail 133 through intermediate connections
presently to be described. . The shaft 80 at
the end thereof opposite to that at which
the tumbler-head is located (see Fig. 1) car-
ries a gear 88, which meshes with a gear
89 on a shaft 90, known as the “compound
pinion -shaft” (the compound pinion and
conneéctions not being shown in the present
drawings.) The shaft 90 is driven from the
shaft of the lower cone 10 through a train
of gears 91 91 91 91 91. (See also Fig. 3.)
As the reverse-shaft 46 is rotated intermit-
tingly its crank 60 causes the tumbler-head
79 to rock, and thereby throws pinions 81 and
83 alternately into engagement- with the re-
versing gear-wheel 86, thereby imparting
movement to said gear 86 in opposite direc-
tions alternately. At times during the use

of themachineit becomes necessary tochange

by hand the position of the lifting or trav-
erse rail. To provide for permitting this, I
make the tumbler-head 79 movable length-
wise of the shaft 80 and away from the re-
versing gear-wheel 86 toward the left in Fig.
27. When the tumbler-head has been thus
moved to the left in said figure, its pinions
are no longer in position to mesh with gear
86, and hence the lay-shaft and parts to and
including the traverse rail may be moved by
hand, by power applied to the hand-wheel 96,
Figs. 1 and 29, on the lay-shaft. When the
tumbler-head has been restored by hand to
its former position, it is held in place by a

:keeper 93, which is interposed between the

hub or boss of the tumbler-head and the
bearing 92 for the adjacent end of the lay
counter-shaft 80. The keeper 93 is shown
most clearly in Fig. 28. 1t consistsof a plate
having formed therethrough a slot, which is
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narrow in its upper portion and enlarged in
its lower portion. When the keeper is de-
pressed, as shown in Figs. 27 and 2S, the
shatt 80 fits into the narrow portion 94 of the

~slot in the keeper, and the upper portion of

the keeper prevents the tumbler-head from
being moved to the left. When the keeper
is raised, the hub or boss of the tumbler-head
will be permitted to enter the enlarged por-
tion 95 of the slot in the keeper, this permit-
ting the tumbler-head to be moved to the
left and its pinions to be withdrawn from
position for engagement with the reversing-

" wheel 86.
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-ception -of lay change-gears.
. these sections 872 asthe lay-shaftin a fly-frame

-of the same.

The lay-shaft and certain of its connections
are shown best in Figs. 29t033. In Fig.29 1
have shown the lay-shaft formed in two por-
tions, 87* and 87°, which are united by a coup-
ling-sleeve 97, which incloses and is fastened
byscrews 917 917 to their adjacent ends. The
portion 87" is shown as having mounted upon
it the reversing-gear 86 and hand-wheel 96,

~while the portion 87* is shown as having

mounted thereon the lay change-gear 98. 1
employ this two-part construction of lay shaft
by preference in frames above the minimum
length of frames for the following reasons:
In the use of a fly-frame it becomes neces-
sary at times to use different sizes of gears
98, and hence it is required that the end of
the lay-shaft should be fitted for the appli-
cation and removal of change-gears, the said

end usually being formed with a tapering seat-

for the reception of the gear and a threaded
portion for the reception of aloeking-nut,and
being provided with a steady-pin to compel
the gear to rotate in unison with the shaft.
In order to give the necessary construction to

- the said end of the lay-shaft, it is necessary to
40
‘therein, which cannot always conveniently be

place the shaft in a lathe and operate upon it

done in the case of the long shafts, which
would be required for fly-frames of the great-
est lengths.

In order to avoid having to work in a lathe
upon shafts of a considerable length, I pro-
ceed as follows: I provide sections 87* of a
lengthcorresponding with thelay-shaft, which
will be usedintheshortest fly-frame, fitting it
at one end in the manner described for the re-
I employone of

of theshortestlength, mounting thereupon the
reversing gear-wheel 86 and hand-wheel 96,
placing the same in the bearings 99,100, and
101,and "affixing thereupon the collars 102

.103, adjacent to the bearings 100 and 101, for

the purposeof preventing endwise movement
For each fly-frame of a greater
length T employ in addition to the section 87°
a section 87°of suitable length for giving the

-necessary length of lay-shaft, forming the sec-

tion 87° of plain shafting, applying thereto
the gear-wheel 86, hand-wheel 96, and collars
102 103, mounting the same in the bearings

- 100 101, and uniting the same to thesection
- 87*by.the coupling 97.

The bearing -99 is

-rail-link set-piece 118.

shown in front view in Fig. 31 and in side
view in Fig. 32, while a view in section of the
portion thereof which is bolted to the fram-
ing is given in Fig.33. The foot of the bear-
ing 100 is shown in Fig. 80, while in Fig. 34
is shown the bearing 101 and feet, whereby it
is attached to the framing.

As shown in Figs. 1, 35, and 36, the lay-
change-gear 98 meshes with the first lifter
gear 104, which is mounted on a shori_s shaft
105, carrying a pinion 106, meshing with the
main lifter-gear 107, which last is mounted
upon the lifting-shaft 108 at about the mid-
dle of the length thereof, this location of the
said gear being adopted in order to avoid the
irregularity in the movements of the lifting
or traverse rail, which results from mount-
ing the said gear near one end of the lifting-
shaft. ‘When the gear 107 is mounted near
one end of the lifting-shaft, one end of the
latter turns a little before the other end be-
gins to turn, causing the lifting or traverse
rail to move at one end before it does at the
other.

In order to provide for the use of gears 98,
differing in size, the shaft 105 is mounted on
a support 109, which is movable tow;wd and
from the lay-shaft 87 around the axis of the
lifting-shaft 108. This support I term the
“ railllink,” and it is formed with side por-
tions 110 110, provided with bearings, which,
as shown, are fitted to the shaft 108 on oppo-
site sides of the gear-wheel 107. Upon the
said side pieces are mounted bearing-pleces
111 111, containing bearingsfor theshaft 105,
these bearings being fitted to the said shaft
on opposite sides of the gear 106. These
bearing-pieces 111 111 are shown .conneqted
by a bridging-piece 112, and the sa}d bearing-
pieces and bridging-piece collectively form
what I term the “rail-link cap.” The bear-
ing-pieces 111 111 are placed upon the top
surfaces of the said side pieces 110 110, and
are held thereto by bolts 113 113, passing up-
wardly through flanges of the side pieces and
entering holes in the said bearing-pieces. Set-
serews 114 114 pass through upturned lugs
115 115 on the side pieces 110 110, and their
ends constitute abutments, which limit the
movement of the bearing-pieces away from
the lifting-shaft 108. DBolts 113 113 pass
through slots 113’ in the flanges referred fo,
in order to permitadjustment of the bearing-
pieces upon the side pieces. The screws 114
114 may be turned so as to eause their inner
ends to project move or less through the lugs
115 115. After the rail-link 109 has been
moved into position to place the teeth of:the
gear 104 in mesh with the teeth of the change-
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gear 98 it is secured in place by a bolt 116,

which is passed through aholein oneof theside
pieces 110, and also-through a slot 117 in‘the
The said set-piece 118
isbolted to a stand 119, which in turn is bolted
to the framing, and the slot 117 is made con-
centric with the axis of the lifting-shaft 108.
A cover 120, (see Figs. 38 and 39,) fitting over
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gear 107, as shown in Fig. 36, is bolted to the
bridging-piece 112.- This cover is omitted
from Fig. 35.

In Figs. 44 and 45 I have shown in rela-
tively-reduced scale a cover 121, intended to
be placed in front of the gears 98 and 104, the
said cover being formed with the lugs 122
122, adapted to be fitted into notches 123 in
lugs formed on the set-piece 118 and shown
in Fig. 36.

It sometimes becomes necessary,in making
changes to provide for very fine work or very
coarse work, toreplace the gear 104 by one of
different dimensions. It is sometimes deemed
preferable for extremely-fine work to intro-
duce additional gearing intermediate the lay
change-gear 98 and the main lifting-gear 107.
In this latter case [ arrange,as shown in Figs.
46 and 47, the gear 104 to turn loosely on the
shaft 105, instead of fixing it to tura there-
with, and I affix to the side thereof a pinion
124, meshing with a pinion 125, which is con-
nected with another pinion 126,in turn mesh-
ing with a pinion 127, that is made fast upon
the shaft 105. The pinions 125 and 126 turn

together on a stud 128, which is placed in the

slot 129 in one of the bearing-pieces 111 and
clamped at the desired point in the said slot
by thenut130. Like many of the other parts
herein described, the rail-link and connected
parts are so constructed as that but one pat-
tern is required in making them, whether
they are intended to be used in a right-hand
frame or a left-hand frame. It will be seen
that the rail-link therefore is made symmet-

rical in its eonstruction on opposite sides of -

the middle line thereof.
The lifting-shaft 108 carries pinions 131,

‘(see Figs. 48 and 49,) engaging with racks 132

132, which are connected with the lifting or
traverse rail 133. To the said rail are bolted
stands 134 134, and through the projecting
arms of these stands and arms 135 135, pro-
jecting from slides 137, on which the racks
132 are formed, pass bolts 136, having there-
on securing-nuts 187’. The arms 135 are
flanged, as shown clearly in Figs. 50 and 51,
and receive between the flanges thereof the
arms of the stands 134. - The slides 137 move
up and down within recessed guideways 138,
formed in the sides of the samsons or inter-
mediate cross-pieces of the framing, all as
shown most elearly in Figs. 48, 49, and 50. -

The changesin the position of the tumbler-
head, which result in the reversal of the di-
rection of the movement of the lifting or trav-
erse rail, are occasioned by the action of the
crank 60, attached to the end of the reverse-
shaft 46, to which shaft is communicated an
intermittent movement or rotation. At each
movement this shaft turns through one-half
a revolution, :

The time at which each movement shall oe-
cur is determined and controlled by means of
the tumbling-dog 58 and taper-motion devices
co-;)perating therewith.. (SeeFigs. 52,58, and
54.

The tumbling-dog, which is mounted

485,171

upon the tumbling-shaft 14, as hereinbefore
described, has oppositely-projecting arms 140
140, extending in different horizontal planes
and carrying at the extremities thereof con-
tact portions or pads 141 141, which are in-
tended to come in contact alternately with
the jaws 142 143, mounted. upon the taper-
motion head 189. After each half revolution

~or stroke of the tumbling-shaft 14, and asa

gap on the segment-gear 13 presentsitself be-
neath the gear 12, one of the said pads 141
comes in contact with the face of one of the
jaws 142 143, this arresting the movements of
the parts atthe proper point,thesaid pad be-
ing held pressed against the said jaw by the
action of the end of the spring-actuated arm
37 against the apex of that nose or riser 35 of
the cam 84 on the reverse-shaft 46 with which
the inclined portion of the end of said arm is
in contact atthe moment when the pad strikes
the jaw. The two jaws 142 143 are mounted
upon that side of the taper-motion head 139
which is presented toward the rear of the ma-
chine. To the head 139 is affixed the rack
144, Fig. 54, which is engaged by the gear 145,
carried by the lifting-sbaft 108, and thereby
the taper-motion head is moved vertically,
like the lifting or traverse rail. When in
the movement of the taper-motion head the

- jaws 142 143 are carried beyond the pad 141,

which has just been resting against the said
jaws, the starting or impulse devices, which
are shown:in Figs. 14, 15, and 16, are permit-
ted to act, and thereupon they throw the
tumbling-shaft14¢around a sufficient distance
to place the teeth of one of the segments of
the gear 13 in mesh with the teeth of the gear
12. The engagement.of the teeth of the said
segment with the teethof the gear 12 having
occurred, the shaft 14 is rotated positively
through half a revolution, until the opposite
gap in the wheel 13 comes beneath the wheel
12 and the other pad 141 of the tumbling-dog
strikes against one of the jaws 142 143. In
order that after one of the pads 141 has been
passed by the jaws 142 143 in the movement
of the taper-motion head in: either direction
the other of said pads may contact with the
jaws at the end of the ensuing half-revolution
of the tumbling-shaft 14, the pads are offset
vertically in relation to each other—thatis to
say, disposed in different horizontal planes,
as shown clearly in Fig. 52.

The position of - the tumbling-dog never
changes vertically; but when the taper-mo-
tion jaws are carried upward above the posi-
tion of the pad carried by the lower arm of
the tumbling-dog the spring 39 immediately
imparts an impulse to the tumbling-shaft, the

revolution thereof continuing until the upper.
arm of the tumbling-dog comes in contact

with the taper-motion jaws. While this half-
rotation of the tumbling-shaft is taking place
the direction of the rotation of the lifting-
shaft is reversed and the taper-motion head
begins to descend. The descent continues
until the upper.taper-motion jaw has de-
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“scended below the face of the pad carried by

the upper arm of the tumbling-dog. The
tumbling-shaft is then eaused to make a half-
revolation, and the operation is repeated.

In order that the load of material placed
upon each bobbin wound in the machine may
be wound with tapering ends, the jaws 142
143 are, as usual, formed with threaded open-
ings through the tail portions thereof and fit-
ted upon the threaded portions of the right-
and-left serew 146, Figs. 52 and 54. This
screw is fitted to turn in bearings provided
therefor in blocks 147 147, which are secured
by screws 148 148 to one side of the taper-
motion head 139. Above the taper-motion
head the smooth stem or shaft of the screw
is formed with the longitudinal groove 149,
and the said stem or shaft passes through the
central opening or eye of a gear 150, (see par-
ticularly Figs. 52, 55, and 56,) which istermed
the “builder-gear,” and is mounted to turn in
a support 154, affixed to a part of the ma-
chine-framing. Thestem or shaft thereby is
supported in a vertical position through the
intervention of the support 154. The said
gear 150 is engaged by the gear 151, turning
in unison with the gear 152, which latter en-
gages with the teeth of the cone-rack 15. The
gear 150 carries a key 153, entering the groove
149 in the taper-motion screw 146, and thus
as the cone-rack 15 is gradually moved end-
wise in the operation of the machine to shift
the cone-belt 11 along the cones 9 10 the ta-
per-motion serew 146 is slowly turned and
draws the jaws 142 143 closer together, so as
to release the tumbling-dog 58 at progress-
ively-shorter intervals and correspondingly
shorten the traverses of the lifting or traverse
rail, thereby making each sueccessive layer of
roving shorter than the preceding layer. The
hub 170 of the gear 150 is fitted to a bearing
formed therefor in a plate 154, one end of
which is placed between depending lips 155
on the horizontal flange 156 of a stand or
bracket, which is secured to a convenient por-
tion of the machine-framing by bolts 157 157,
passing through the vertical lange 158 thereof
and having nuts 159 159 and washers 160 160
applied to the threaded ends thereof. The
plate 154 is clamped to the flange 156 by a bolt
161, having a nut 162 and washer 163 applied
to'the threaded end thereof. The gear 151 is
applied to the reduced upper end of a stud
164 and held thereon by a nut 165, applied to
the threaded upper end of said stud, the said
stud having thereon between thenut 165 and
gear 151 a washer 166, which is sufficiently
great in diameter to project beyond the ends
of the teeth of the gear 151 and overlie a por-
tion of the gear 150, the said washer thereby
serving to prevent the gear 150 from being

- raised as the screw 146 moves vertically. The

gear 152 is mounted upon the reduced lower
end of the stud 164 and held thereto by the
nut 167, which is applied to the threaded
lower end of said stud. The gear 152 is a

change-gear, and in order to permit the use
of gears 152 of different dimensions the stud
164 hasits bearing in a swing-piece 168, formed
with an opening therethrough, which enables
the said swing-piece to be slipped upon the
exterior of a downwardly-projecting boss or
nipple 169, forming part of the plate 154.
Through the interior of the said boss or nip-
ple passes the hub or sleeve 170, forming part
of the gear 150. The swing-piece 168 is held
to the under side of the plate 154 by a bolt
171,having applied to the threaded end thereof
the washer 172 and nut 173. This bolt passes
through a curved or are-shaped slot 174, which
is made in the plate 154, in order to proYlde
for the rotary adjustment of the swing-piece
168, which is necessary in order to compen-
sate for the use of gears 152 of varying di-
mensions. ‘

In order to provide for adjusting the plate
154 so as to bring the same and the parts
supported thereby, including the taper-mo-
tion screw, into the proper position relative
to the other parts of the machiue, I form the
opening 175 in the said plate, throagh which
the bolt 161 passes, as a slot extending length-
wise of the plate, and I form the vertical
flange 158 of the supporting-stand with ver-
tical slots for the reception of the bolts 157
157, while the openings 177 177 in the adja-
cent portion of the framing through which
the said bolts also pass are made as horizon-
tal slots, they crossing the slots 176 176 at
right angles. :

The taper-motion head 189 slides vertically
upon the taper-motion guide-bar 178. This
bar in cross-section is symmetrically shaped.
In practice I make it substantially I-shaped,
as in Fig. 54 of the drawings, although it may
be constructed so that its cross-section shall
present asimple oblong rectangle. The taper-
motion head 139 is shaped to receive the said
bar and bear agaiast three of the sides there-
of, the fourth side being borne against by the
taper-motion rack 144, which is applied to
the side of the taper-motion head soas to form
a cover for the opening which is left therein
for the reception of the bar, the said rack be-
ing held to the taper-motion head by the
serews or bolts 179 179, having washers 130
180 placed under the heads thereof, the rack
being -provided with slots 181 18I, through
which the serews or bolts 179 179 pass to per-
mit the rack to be adjusted upon the head.
Both jaws 142 143 have parallel plane-sur-
faced sides, as indicated in Fig. 54, in order
to facilitate the dressing of thesurfacesin the
process of construction, and so that they may
be easily moved toward and from each other
in eonsequence of the rotation of the taper-
motion screw. The rack and its web, as well
as the taper-motion head, are symmetrically
formed on opposite sides of a horizontal line
passing through the same at mid-height.

A guide-bar, taper-motion head, rack, and
taper - motion jaws, made as shown in the

7o

75

8o

85

9o

95

100

105

ILIO

11§

20

125

130



10

I5

20

25

drawings, are fitted for use in either a right-
hand machine or aleft-hand machine, as nay
be desired, without change of form. In Fig.
54 I have shown the parts just mentioned as-
sembled as would be required for a right-hand
machine,and combined with a so-called “right-
hand taper-motion serew,” the latter usually
bemg formed for convenience with the upper
portiomw of the thread thereof right-handed:
In applying the parts to a left-hand machine
the taper-motion head and its rack would be
mounted upon the guide-bar without further
changethan thatinvolved in being turned end
for end or reversed vertically and in being
placed with its rack on the left-hand side of
the guide-bar instead of on the right-hand
side thereof, as in Fig. 54. The jaws 142 143
would be changed in position so as to placethe
jaw 143 above the jaw142. The right-hand
taper-motion screw 146 would be replaced by
a left-hand taper-motion screw, the latter be-
ing usually formed for convenience withthe
upper part of the thread thereof left-handed.
The lower end of the bar-178 is bolted to the
reverse stand 72, Figs.20 to 25. At its upper
end said bar 178 is held against the face of a
stand 185, Figs. 58 and 59, by a bolt 182, hav-
ing a nut 183 and washer 184 upon the thread-

- ed end thereof, the foot 186 of said stand be-
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-the threaded end thereof.

near the lower end thereof.

ing secured to the machine-framing by a bolt
187, having & nut 188 and washer 189 upon
The bolt 187 passes
through a slot 190 in the foot 186, the said slot
being provided so that the stand may be ad-

.justed in a manner to enable the center line

of the guide-bar to be brought into a plane

.that is square with the foot of thestand. In
order that the guide:bar may be moved into-

the desired position in. the said plane, the
stand 185 is formed with a slot 191 for the
passage of the bolt 182 and with lugs 192 192,
projecting on opposite sides of the slot.

-Through the said lugs pass adjusting-screws

193193, which bear at their inner ends against

the opposite edges of the guide-har 178,

The cone-rack is operatively connected with
the reverse-shaft 46 through the following de-

-vices: 194 is the so-called “tension driving-
-gear,” it being mounted on the said reverse-

shaft 46,7 This gear meshes (see Fig. 66) with
the gear195, having a connected pinion 196,
meshing with the gear 197, having at the side
thereof and removably connected therewith
in .any known and approved manner the
change tension-gear198, which in turn meshes
with the gear 1210, mounted on the short hori-
zontal shaft 1200, on which is also mounted
the miter-gear 1220, meshing with the miter-
gear 1030, mounted on the wind-up shaft 1000,
On the said shaft
1000 is also mounted the cone-rack gear 1020,
which meshes with the gear 1120, the latter

. being removably connected with the gear 1111,

engaging with the rack 15. The gears 195,
196, 197, and 198 are mounted on the swing-
ing frame.199, (see Fig. 66,) which may be
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lifted, when desired, to move the gear 195 out
of mesh with gear 194. This lifting will be
performed, for instance, at the completion of
the winding of a sét of bobbins, and while the
frame is held lifted the wind-up shaft may be
turned by hand by power applied to the hand-
wheel 1010, mounted thereon, so as to return
the cone-rack to its starting position and wind
up the frame preparatory to restarting with
anew set of bobbins. The shaft 1200, on which
the gears 1210 and 1220 are mounted, is sup-
ported by the pipe-box 741, forming part of
the lower wind-up stand 274, which stand is
held by bolts 743 743 to a convenient part 370
of the machine-framing. Thesaidstand 7411s
also formed with a step-bearing 742 for the
wind-up shaft1000. To thesaid part 370 of the
machine-framing are also held by bolts 721 and
734, respectively, the upper wind-up stand 720
and the middle wind-up stand 730. The gear
1111 hasa reduced hub portion 1112,0n which
isfitted the gear 1120,apin 1121 being provided
to cause the two gears to rotate in unison.
The gear 1111 is placed upon a supporting-
stud 733, supported by the extension 731 of
the middle wind-up stand 730. The gear 1120
is a change-gear, and therefore in order to
compensate for the use of change-gears 1120
of varying dimensions the extension 731 is
slotted for the reception of the-stud 733 to
enable said stud to be moved along said ex-
tension, the said stud being secured in ad-
justed position by thenut 7319 on the threaded
end thereof. Inorderto enable gears1111 of
different sizes to be used, the extension 7311is
provided, as shown, with a plurality of slots
732, into either of which the stud 733 may be
placed. - : o <o

- For the purpose of supporting the cone-
rack 15 and guiding it as it moves endwise in
the machine I provide rack-guides 200, (see
Tigs. 67 and 68,) which are secured by bolts
204 to the samsons 370 and 371, said bolts
having nuts 205 on the threaded ends thereof.

One of these rack-guides is shown detached

and in side elevation in Fig. 68, while in Fig.
69 is shown a view thereof in section on the
dotted line 69 69 in Fig. 68. Each of thesaid
guides is formed with an opening there-
through corresponding in shape with the
shape of the rack in cross-section, clearance
for the teeth of the rack being provided by a
lateral extension of the opening. The back
of the rack fits against one side of the open-
ing, while the top and bottom edges of the
rack, as well-as the remaining side thereof
above and below the ends of the teeth, have
also appropriate guiding-surfaces formed in
the rack-guide, as shown. Each rack-guide

is formed with bolt-holes 206 206 and with an

opening 207 to receive and support the cone-
rack guide-rod 203. One end of rod 203 en-
ters a hole in the stand 208, which is held to
the samson 372 by the bolts 209, which pass

_through holes 212 in the said stand and are

provided with the nuts 210. To the forward
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end of the rack 15 is fastened by abolt 211 the
cone-rack saddle 202, the same being a forked
or claw-shaped guide-piece, which rests and
slides upon the rod 203and supports the end of

-the rack which carries the cone-belt guide 16.

I claim as my invention—

1. The combination, with the upper cone-
shaft, a gear thereon, the tumbling-shaft, and
the segment-gear thereon, which is engaged
by the said gear on the upper cone-shaft, of
the reverse-shaft, starting devices operating
to communicate impulses to said reverse-shaft
and comprising a disk on said shaft having
projecting portionsand a spring-actuated arm
acting against such portions, and intermesh-
ing miter-gears carried by the tumbling-shaft
and reverse-shaft and formed, as described,
with gaps and large teeth, substantially as
and for the purposes set forth.

2. The combination, with the reverse-shaft
of a builder mechanism for spinning-ma-
chines, of starting devices comprising a cam
carried by the said shaft and having project-
ing noses, an arm having a portion which
bears upon the cam and acts against the
noses thereof, a rotatable stud, upon which
said arm is loosely pivoted, a spring surround-
ing said stud and reacting against the same,
and also acting by one end thereof against
the arm to bear it againstthe cam, and means
for holding the stud in the desired position
of rotary adjustment, substantially asand for
the purposes set forth.

3. The combination, with a traverse-rail of
a spinning-machine, a reversing gear-wheel,
operating connections intermediate the said
traverse-railandreversinggear-wheel,through
which the latter serves to commmunicate move-
ment to the former, and a rotating shaft car-
rying adriving gear-wheel, of a tumbler-head
having gears for transmitting movement from
said driving gear-wheel tosaid reversing gear-
wheel in reverse directions, a reverse-shaft
operatively connected with said tumbler-head
and serving to shift the same to alter the en-
gagement of the transmitting-gears with the
reversing gear-wheel, means for giving to the
said reverse-shaft movementsof partial rota-
tion at intervals, and taper-motion devices de-
termining when the reverse-shaft shall be ro-
tated by the said means, substantially as de-
seribed. :

4. The combination, with a traverse-rail of
a spinning-machine, a reversing gear-wheel,
operating connections intermediate the said
traverse-railandreversinggear-wheel,through
which the latter serves to communicate move-
ment to the former, and a rotating shaft ear-
rying a driving gear-wheel, of a tumbler-head
having gears for transmitting movement from
said driving gear-wheel to said reversing gear-
wheel in reverse directions, a reverse-shaft
operatively connected with the tumbler-head
and serving to shift the same to alter the en-
gagement of the transmitting-gears with the
reversing gear-wheel, the tumbling -shaft,

traverse - rail and
through which the latter serves to communi-

gearing between the same and the reverse-
shaft, means for giving to the tumbling-shaft
movements of partial rotation at intervals,
and taper-motion devices determining when
the tumbling-shaft and reverse-shaft shall be
rotated, substantially as described. :
5. The combination; with the traverse-rail
ofaspinning-machine, areversing gear-wheel,
operating connections intermediate the said
reversing gear-wheel,

cate movement to the former, and a rotating
shaft earrying a driving gear-wheel, of a tim-
bler-head having gears for transmitting move-
ment from said driving-gear to said revers-
ing gear-wheel in reverse directions, a reverse-
shaft carrying a crank engaging with said
tumbler-head and serving to shift the same
to alter the engagement of the transmitting-
gears with the reversing gear-wheel, a tumn-
bling -shaft to which the reverse-shaft is
geared, means for imparting to thetumbling-.
shaft and reverse-shaft movements of partial
rotation at intervals, and taper-motion de-
viees for determining when the said shafts
shall be given their movements of partial ro-
tation, substantially as described.

6. The combination, with a rotating shaft
and reversing transmitting-gearing operated
therefrom, of means for shifting the said gear-
ing to reverse the direction of the movement
which is transmifted, a reversing gear-wheel
actuated through the said transmitting gear-
ing, a lay-shaft on which said reversing gear-
wheel is mounted and which is made in sep-
arate portions united by a coupling, a trav-
erse-rail, a lifting-shaft engaging therewith
to move the same, and operating connections
between the lay-shaft and lifting-shaft, con-
necting with the latter at or near mid-length.
thereof, substantially as described.

7. The combination, with alifting-shaft and
the gear-wheel on said shaft, of the rail-link
having the sides thereof provided with bear-
ings fitted to the said shaft on opposite sides
of the said gear-wheel, a short shaft mounted
in bearings with which the sides of the said
rail-link are provided, a gear-wheel fixed to
said short shaft between the bearings there-
for and engaging the gear-wheel on the lift-
ing-shaft, a rotating shaft, change-gear con-
nections intermediate said shaft and the short
shaft, and means for holding the rail-link in
the required position of adjustment around
the axis of the lifting-shaft, substantially as
described.

8. The combination, with the lifting-shaft
and a gear-wheel on said shaft, of the rail-
link having the sides thereof provided with
bearings fitted to the said shaft on opposite
sides of the said gear-wheel, bearing-pieces
mounted upon the opposite sides of the said
rail-link, devices for setting the said bearing-
pieces in the desired position of adjustment
upon the sides of the said rail-link and for
holding the same in adjusted position,a short

75

8o

85

Qo

95

100

ITQ

115

120

125

130




I0

13

20

25

35

40

45

.50

55

60

65

10

shaft mountedin bearingsin the said bearing-
pieces and carrying a gear between the said
bearing-piecesin engagement with the gearon
the lifting-shaft, a rotatingshaft, change-gear
connections intermediate said shaft and the
said short shaft, and means for holding the
rail-link in the required position of adjust-
ment around the axis of thelifting-shaft,sub-
stantially as deseribed.

9. The combination, with the lifting-shaft
and a gear-wheel on said shaft, of the rail-
link having the sides thereof provided with
bearing-pieces fitted to the same on opposite
sides of the said gear-wheel, the said bear-
ing-pieces having bearings for a shaft there-
in and also slots above said bearings, a short
shaft mounted in the said bearings, a gear-
wheel fixed to the said shaft between the
bearing-pieeces and engaging the gear-wheel
on the lifting-shaft, another gear-wheel turn-
ing with the short shaft, a connected pair of
carrier gear-wheels, one of which is in mesh
with the last-mentioned gear-wheel on the
short shaft, a stud adJllstably secured in the
slot of one of the bearing-pieces and on which
said pair of carrier gear-wheels is free to
turn, a connected pair of gear-wheels turning
loosely upon the short shaft and one of which
meshes with one of the carrier gear-wheels,a
rotating shaft, a change-gear thereon with
which meshes the other of the loose gear-
wheels on the short shaft,and means for hold-
ing the rail-link in the required position of
ad;]ustment around the axis of the hftmrr-
shaft, substantially as described.

10. The combination, with the wind-up
shaft, the cone-rack gear fixed thereon, and
the rack, of the middle wind-up stand with a
plurality of slots therein, a stud adjustably
fixed in one of the said slots, and a pair of
connected change gear-wheels mounted to
turn upon the said stud, one of the said gear-
wheels being in engagement with the rack
and the other with the come-rack gear, sub-
stantially as described.

11. The combination, with the machine-
framing, the rack, and a guide-rod, of the
guide-piece which is affixed to the rack and
fitted to slide upon the guide-rod and rack-
guides fixed to the framing and shaped to re-
ceive and support the rack as it slides along,
substantially as described.

12. The combination, with the machine-
framing, the rack, and a guide-rod, of the
forked or claw-shaped gunide-piece or saddle
which is affixed to the rack and fitted to slide
upon the guide-rod, a stand for one end of the
guide-rod, boited to the framing, and guides
for therack, also bolted to the framing, shaped
to receive and support the rack as it slides
along, and assisting to support the guide-rod,
substantially as described.

18. The combination, with the rack, the ta-
per-motionscrew,and the gear-wheels through
which the rack serves to impart rotation to
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the screw, of a pivoted support for the ear-
rier gear-wheels; capable of being swung on
its pivot, and means for securing the pivoted
support in desired position, substantially as
desecribed.

14. The combination, with a slotted frame-
piece, of a stand having slots therein at right
angles to those in the frame-piece and also
having guide-lips on a horizontal portion
thereof, bolts passing through both sets of
slots and serving to hold the stand adjust-
ably in place upon the frame-piece, a support-
ing-piece placed between the said lips and
formed with a longitudinal slot, a bolt pass-
ing through the said slot and a hole in the
horizontal portion of the stand, and the ta-
per-motion screw guided in its upper portion
by passing through the said supporting-piece,
substantially as descrlbed

15. The combination, with the rack, the ta-
per-motion screw, and a slotted frame -piece,
of a stand having slots therein crossing at
right angles those in the frame-piece and also
having guide-lips on a horizontal portion
thereof, bolts passing through both sets of
slots and serving to hold the stand adjust-
ably in place upon the frame-piece, a sup-
porting-piece placed between the said lips
and formed with a longitudinal slot and an
arc-shaped slot, a bolt passing through the
said longitudinal slot and through a hole in
the horizontal portion of the stand,asupport
having a hub fitted to an opening through
the supporting-piece and thereby pivoted to
said supportin O'-plece, a bolt passing through
the arc-shaped slot in the latter and a hole in
the support, a gear-wheel having a sleeve fit-
ted within the hub of the suppmt and keyed
or feathered to the taper-motion screw, and a
connected pair of carrier gear-wheels mesh-

ing with the gear just mentioned and the
rack and carried by the pivoted support, sub-
stantially as described.

16. The combination, with the machine-
framing, of the taper-motion guide-bar, the
stand at the upper end of the said guide-bar,
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means for securing the said stand to the ma- -

_chine - framing and holding it adjustably

thereto, as deseubed to enable the center
line of the dulde-bax to be brought into a
plane that issquare with the foot of the stand,
and adjusting-screws whereby the center lme
of the Gmde-bar may be moved in the said
plane into the desired position, substantially
as described.

17. The combination, with the lifting-shaft
and a gear thereon, of the taper-motiong 0°ulde-
bar, the taper- motlon head fitting thlee sides
of the said bar, the taper- -motion rack bear-
ing against the fourth side of the said bar,
and means for securing the said rack to the
said head, substantlally as described.

18. The combination, with thelifting-shaft,
a gear thereon, the tumbhnw-shaft and its
do\, the taper-motion screw havmtr the right-
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hand and left-hand threaded portions, and

means for rotating the said screw from the’

tumbling - shaft, of the taper-motion guide-
bar, the taper-motion head fitting three of the
5 sides of the said bar, the taper-motion rack
bearing against the fourth side of the said
bar, means for securing the said rack to the
said head, and the taper-motion jaws having

parallel plane-surfaced sides,substantially as
described. 10
In testimony whereof I affix my signaturein
presence of two witnesses.
. WILLIAM PITT CANNING.
Witnesses:
SAML. G. STEPHENS,
EmMmaA F. ESTES.



