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To all wham it may concerm:

Be it known that we, Frep C. HoDGMAN, a citizen of
the United States, and resicdent of Hopedale, county of
‘Worcester, State of Massachusetts, and Irra .

5 BaiLey, of Waterbury, county of New Haven, State of
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Connecticut, administratrix of CHARLES L. BalLEY, de-
ceased, have invented an lmprovement in Apparatus
‘ior Appl}rmg Expansible Rings to Bobbins, of which
~ the following desulptmn in connection with the ac-
cmnpauymﬂ' clr a,wmgs is a specification, like letters on
the drawings representing like parts.

This invention has for its object the plOdllLthIl of ap-
' paratus for expeditiously applying expansible rings to
spinning bobbins, such bobbins being mpore particu-
larly designed for use in shuttles of automatic filling-.e-

nlénishing looms of the © Northrop” type, wherein the

bobbin with its load of yarn1s automat ically inserted in
the running shuttle, as for instance in United States
Patent No. 529940. In such apparatus the rings on the
‘bobbin are engaged and held by suitable jaws carried
by the shuttle. and while the primary function of the
“yings is to provide annular enlargements or projections

to codperate with the jaws such rings have a secondary

functmn of strengthening and protecting the head of the
bobbin. So iaras concerns the apparatus in which the

- pr esent invention is embodied, however, it can be used

30

with equal facility for applyuw rings to bobbins where
the. sole function of the ring 1s that of a strengthener.

‘The rings are made ol steel, tempered sufficiently to
eivethemtherequisite elasticity, and splitinorderthat
‘they may expand during the application of the same to

“ the bobbin, the somewhat enlarged head of the latter

being provided with a shallow groove for each ring to be
“applied thereto, the elasticity of the ring snapping 1t

5 firmly into 1ts seat in the groove as soon as it reaches the

same, and thereaftes the ring hugs or grips the bobbin-

~head with considerable force, suflicient to prevent any

40

relative movement thereon.

We have herein shown the apparatus as arranged to
%pply two rings to each bobbin by two succeéssive
“strokes of a 1ec1pwmtmﬂ* plunger, which applies or sets
the rings in proper position, but as will appear herein-

~after a slight change in one of the parts provides for the

50

set‘rmﬂ' of more than two rings.

- In the present embodiment of our invention the rings
are placed in a hopper in bulk and they are: removed
~therefrom by suitable means and automatically con-
veyed to a feed raceway, along which they move an d on
~which they are positioned properly for setiing.
~ The rings are governed while on the raceway by a let-
off device or escapement which provides for the move-
‘ment of the rings one by one in readiness 1o be trans-
ferred intoposition to be engaged by the wpplymfr or set-
tlIl:, devlce, all as will be fully described, with other

novel features of our invention, in the subjoined speci-
fication and particularly pointed out in the following
claims.

Figure 1 is a right hand side elevation of an apparatus
for applying rings to bobbins, embodying one form of
our invention, the parts being shown in readiness to
operate; Fig. 2 is a left-hand side elevation of the appa-

ratus showing the ring hopper and the means for con- |

veying the rings therefrom to the feed raceway; Flg. 3 18
a tront elevation of the apparatus, showing the feed
raceway for the rings, the means for positioning the
rings thereon, and the let-off mechanism whereby the
rings are released one by one previous to their transter
into position to be applied to a bobbin; Fig. 4 1s an en-
larged detail in front elevation of the raceway, the ring-

positioning means, and the let-ofi mechanism, and.

showing the transferrer which transfers the rings singly
from the raceway to the combined guide and e\pmndel

Fig. b is a transverse vertical sectional detail on the 11~
regular line 5—35, Fig. 1, looking toward the right, show-

_ing the mechanism tm operating the tip-rest or s uppmt

for the bobbin during the setting of the rings; Iig. 6 1s a
rear elevation, also enlarged of the feed raceway, ring-
positioning means, and let-off; Ing. 7 is a top plan view
of the mechanism shown in Figs. 4 and 6, the line of
sight being at right angles to the raceway, the latter be-
ing broken off at its lower end and the externally act-
ing guide or controlling fin being omitted; Fig. 8 1s an
enlarged view, partly in elevation and partly in sectlon

on line 8—8, Fig. 3, showing the ring guide and ex-
pander, the cobperating portion of the 1111-:r—¢1pp1y111':r or
setting plunger, and the means for varying the efiective
stroke of the plunger on successive descents, for a pur-
pose to be described, a bobbin being shown in position
ready to receive its second ring; Fig. 9 is a transverse
section on the line 9—9, Fig. 8, 1001~..1nﬂ down, showing
the operating ratchet for one of the stroke- controlling
cams; Fig. 10 is an under-side view ot the ratchet and 1ts
attached controlling cam; Fig. 11 is a top plan view of
the codperating fixed wntm]hng cam; Fig. 12 is a de-
velopment of the rotatable cam shown in Fig. 10; Ing.
13 is a development of a fixed cam used for thme-ung
bobbins, the cam shown in Fig. 11 being used for two-
ring bobbins, as will be explained her einafter; Ifig. 14

is a vertical sectional detail on the line 14—14, ¥ig. 8,

looking toward the left, to show the beveled upper end

of the ring expander, fmd Tig. 15 is an enlarged sec-

tional detail on the line 15—15, Fig. 4, to be referred to
hereinafter.

Referring to Figs. 1, 2 and 3, « suitably-shaped box-
like standard or column 118 pu;mded with an enlarged
base 2 1o afford a firm support for the column and the
operative parts of the mechanism mounted thereon,

| the column at its top being bifurcated, see Ig. 1, and
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furnished with suitable bearings 3 and 4, for the main | the e

operating shait 5 provided with a loose pulley ¢ adapted
to be rotated by a belt driven from ¢ any suitable source
of power, not shown, and arranged to be operatively
connected at times with and to rotate the shaft by
means of a clutch-mechanism, plefembly of the one-
revolution type, and indicated as a w hole at C, TFig. 1.
The clutch mechanism per se forms no part of our
invention, as one-revolution clutches are well known
In the art, and as wiil appear more fully hercinafter,
it 15 pr eferable that the main shaft 5 be given a com-
plete rotation and stop, the clutch being thrown into
action by the operator by depression of a foot-treadle
7, connected by a link 8 with the clutch mechanism.
The front end of the shaft projects beyond the bear-
ing 3, and has a rigidly attached disk 9 provided with

- a crank-pin 10, sce Fig. 8, having loose thereon a
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65 lift the plunger in the head, so that at the next descent | of the two grooves 43 in the butt of the bobbm

squared block 11 which enters with a sliding fit a hori-

- zontal guide 12 secured to or forming partof a vertically-

reciprocating head 13, the Jatter being shown as pro-
vided with a vertical guide-rod 14, which slides in an
overhead bearing 15 {orming a part of the main-shaft
front bearing 3, and a depending guide-rod 16 is shown
sliding in a ﬂ;leeve—hl{e bearing 17 forming part of a
bracket 18 rigidly attached to the front of the column 1.

The guide-rods 14, 16, and the horizontal guide 12

for the crank-pin are all preferably made integral with

the reciprocating head 13, each rotation of the main-
shaft lowering and raising the-head in'an obvious
manner. | N

& Referring to Fig. 8, the head is cupped out to leave
an internal, horizontal shoulder 19 on which rests a
ratchet 20, shown in plan Fig. 9, rotatably mounted
on a plunger 21 lovsely extended upwardly through a
retaining cap 22, screwed into the head 13 above the
ratchet, so as to prevent any vertical movement of the
latter. The Jower part of the plunger 21 is enlarged at
23 to slide through the lower portion of the head, and a
key 24 prevents any rotative movement of the plunger.
At the upper end of the enlargement 23, a cam 25 is
ﬁ:{edly secured, said cain in the present instance -hav-
ing two dian 1et110a,11y opposite high portions 26, see
Fig. 11, the high portions being beveled at each side
down to the intervening low portions 27, indicated in
Fig. 11 by the parallel shading, in order t0 more clearly
distinguish the contour of the cam. - The ratchet 20
has rigidly secured to or forming a part of it on its under
side a codperating cam 28 provided with four equi-dis-
tant high portions 29, see Fig. 10, the ratchet having
eight teeth. The cam 28 is developed in Tig. 12 to
show the alternation of the high portion 29 and the low

portion 30.

In Fig. 8, the two cams are so set with relation to each
other that the high portions 26 of the lower cam codp-
erate with two of the opposite high portions 29 of the
upper or rotatable cam 28, so that at such time the
plunger 21 is depressed with relation to the head 13 as
far as possible, such depression being resisted by a
spring 31 coiled about the upper end of the plunger
between the retaining cap 22 and the nut 82 on the
upper end of the plunger. If the upper cam 28 be
turned one-eighth of a revolution, the high parts of
cam 20 will be brought opposite two of the low parts
30 of the rotatable cam, and thereupon the spring 31 will

870,960
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ective stroke of the plunger will be shorter than
the effective stroke when the high parts of the two
cams are in codperation. The utility of this stroke-con-
trolling mechanism for the plunger, which latier serves
as a ring-setting or applying device, wﬂl be more clearly
understood hercinafter. The lower end of the plunger

1s made tubular, as at 33, preferably by the apnlication
of a tubular piece on the plunger and secured thereto,

as by a pin 34, see Tig. 8, the tubular portion having a
longitudinal slot 35, and an opposite and larger slot 30,
both for a purpose to be described.  The slot 35 is
rlearly shown in Fig. 1. The rotation of the rotatable
cam and its attached ratchet 20 is herein effected by
means ot & pawl 37, see Iig. 9, pivotally mounted at
58 1n a recessed portien of the looge block 11 on the
crank-pin, the pawl being acted upon by a spring 39
fastened to the side of the part 11.

When the rotation of the main shaft, which is in the

cirection of the arrow 200, moves the crank-pin to the

right, viewing Fig. 8, the pawl will click over one of
the teeth of the ratchet and on the subsequent move-
ment of the crank-pin to the left, viewing Fig. 3, the
pawl will then engage such tooth and will turn the

- ratchet one step is the direction of the arrow 40, Fig. 9,°
- so that at each step of the plunger, the ratchet and its

attached cain will be turned one-eighth of & revolution,
in the present embodiment of my invention. so t]ni
one eifective stroke of the setting plunger will be long,
and the next stroke short - and so on.

The rings to be apphedf to the bobbin are made of
properly t’empel ed steel and split, so that they may be
expanded, 1n order to be forced over the butt 41 of the
bobbin 42, shown in Fig. 8, the butt of the bobbin be-
1Ng P ovlded with two or more annular, shallow grooves
43, which grooves serve as seats for the rings, the latter
by their elasticity firmly chmpmn‘ themselves upon
the butt as soon as they are set in the grooves.

Immediately below the setting plunger, and in the
path thereof, we have provided an upright cylindrical
guide 44, substantially equal in diameter to the diaimne-
ter of the bobbin-butt, said guide having at one side
thereof a longitudinal rib 45 beveled at its upper end as
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at 46, to constitute a ring-expander, see Figs. 8 and 14,
the 11b extending the length of the guide and forming a =

part of the web 47 rigidly bolted to the biacket 18 here-
inbefore referred to between upr 1ght, horizontal ears 48,

see Fig. 1. The said web 47 is houzont%lly slotted to
receive the attached bolt 49, so that the guide and ex-
pander may be brought into absolute and proper aline-
ment with the plunger, the slot 35 in the tubular ex-
tension 33 of the plunger receiving the expander 45 as
the plunger descends. The upper end of the D‘llId{, 44,
is slightly reduced in diameter and extended to form
a curved neck 50, provided with a guide fin 51, the pur-
pose of which is to pass between the two ends of a ring
on the neck from the interior of the ring, and to slightly
expand the ring, so that when the ring is in position to
be set, as shown by dotted lines at r, Fig: 3, the opening
or slit of the ring will he entered by the bevelt,d upper
end of the expander as the plunger descends, the slot 36
in the plunger extension at such time embracing the
neck 50.

In Fig. 8, the plunﬂ‘el is shown at the lowest pomnt of

1ts long stroke, it having just set a ring in the lower one
S_U.p'r
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" reaches the lowest point of itsstroke.
of the plunger is of such length that when the plunger
1s at1ts lowest point, the ring will snap into the upper
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Pposing a ring to be in position in readiness to be set, as
indicated by dotted lines in Fig. 8, and the plunger

raised, when the plunger descends, the portions thercof
between the slots 35 and 36 engage the upper surface of

‘the ring and force it down over the guide 44, the ex-
pander 45 spreading apart the ends of the ring, and the
‘quick stroke given to the plunger will carry the ring be-
‘yond the bottom of the guide and expander and onto

the bobbm-butt and on the long stroke, the ring will
be carried past the upper groove in the butt, and per-
mitted to snap into the lower eroove when the plunger
Theshortersiroke

groove on the butt.
In applying a plurality of rings to a bobbin, the ring

nearest to the barrel of the bobbin is set first, and then

the other ring, or rings if there are three, will be ap-
phed in successmn by successive dOW’H-btl{ﬂx{‘% of the
plunger.

It is preferable to 80 apply the rings that the openings
will not register with each other on the bobbin, and the
operative will give the bobbin a partial turn after the

first ring h‘lS been set, so that the next ring will be set,

-with its 0pen1nﬂ' out of Iime with the opening of the first

ring.. |

- We have pmmdul means to ¢lamp the bobbin in po-
sitlon against the bottom of the gulde during the setting
operation for each ring, and this clamping mechanism
will now be described.

A vertically movable carrier 52 is adjustably secur red.

te the front of the column or standard by bolts 53 ex-
tended thmuﬂ'h slots 54 1n the column, sce IFi 1o, 3, the
sald carrier bemﬂ mlsed or lowered to accommodate

bobbms of different lengths, by means of a threaded

- shaft 8o rotatably mounted in a hracket 56 on the col-

40

- umn, and engaging a threaded boss 5
‘The bracket 56 is provided with a horizontal beari 1ng 58
_Lt{_}l_‘L short shaft having a hand-wheel 59 secured to it at
one end, and at its other end a beveled gear 60 in mesh
~with a similar gear 61 on the lower end of the scrow-

o7 on the carrier,

When the nuts 53 ave slackened, the oper-

ative can, through rotation of the hand-wheel 59, raise

45

50

: ally eﬁnnected with the lower end of a link 72

55

60

6o

or Tower the carrier to the desived position. Said car-

rier has a carrier extension 62 provided with a lori-

mnm]]y e‘{tended top 63 on which 1s slidably mounted

‘a two-part wedge 64 rigidly connected at the ends by
~bolts 65, 66, the latter being connected by a short link

67 with a rocker arm 68 fast on the front end of a shaft 69
mounted in a sleeve-bearing 70 on the right-hand side of
the carrier 62, viewing Fig. 3. The rear end of the shait
has a rigidly. attached rocker-arm 71, sce I'1g. 5, pivot-
]mntt*(]
at its upper end to a vibrating arm 73. fulerumed on the
column at 74, and carrying a roll or follower 75 which
cofperates with a cam 76 fast on the main shait 5 he-
tween the bearings 3 and 4, the shape of the cam being
clearly shown in Fig. 5. A strong spring 77 1s secured
at one end to the rocker-arm 71, and at its upper end (o

‘a sustalning rod 78 fixedly mounted in an extension 79

of the bearing 70, the tension of the Spring serving to

Clift the link 72 and maintain the follower 75 in codpera-
tion “lﬂl the surface of the cam, such lifting action of
the spring also tending to turn the shaft 69 in the direc-

tion of the arrow 380, I'igs. 3 and 5.

|

| Ig. 2

5

Viewing Iig. 3 it will he seen that such rotative
movement of the shaft 69 will act through the inter-
vening connections to move the two-part wedge 64 to
the right, such movement of the wedge acting upon
the head 81 of a sprine-controlled plunger 82, (slid-

- ably mounted in the part 62 of the carrier 82) to lilt

the plunger against the action of its spring 83. The

plunger 82 passes upward between the two- -parts of

the ‘wedge, the underside of the plunger head or tlp-
support 81 being beveled to correspond with the in-
clination of the top of the wedge, as deally shown in
Fig. 3. Viewing the parts as shown in said Fi 1. 3,
when the wedge is moved to the right, the tip-sup-
port 81 will be elevated, and if a bobbin is 1nterposed
between such tip-support and the guide 8, the hobbin
will be clamped in position to receive a ring.

In Fig. 5, the low part of the cam 76 is shown in
codperation with the follower, and the high part of
the canx is just about to act to depress the codperating
arm 73, to lower the link 72 and thereby rock the shaft
69 opposnely to the arrow 80, the action of the high-

part of the cam moving the wedge to the left and
stretching the spring.

The cam is so timed that it will effect the positive.

release movement of the wedge after a ring has been
set on the bobbin, and the clamping action of the
spring 77 takes place just prior to the descent of the
setting plunger, and maintains the bobbin clamped
during the setting operation, the spring permitting
slight variations in the hobbin-length which are al-
most 1nevitable.

As shown in Figs. 3, 4, 6 and 14, the lower end of the
cuide 44 is provided with a c-311(:.11, central projection
4L><, which enters the bore of the bobbin and central-
izes the latter with velation to the euide. A vertically
adjustable, V-shaped rest or gage 84 is mounted on
the columm 1, above the tip-support 81, and is held
1 vertically adjustable position by a clamping holt
59, passed through a slot 86, see Fig. 3, in the plate
67 on which the rest 84 is carried, the rest yeing ar-
ranged to position laterally the tip of the hobhin on
the support 81. The rest is not only vertically ad-
justable as described, but its shank 88, see I e, 1, 18
held in o split bhoss 89 on the plate 87, and ¢clamped
by a bolt 90, so that the rest can be moved horizon-
tally toward or from the front of the machine.

The construction of the rest or gage, and the ad-
Justing means therefor,
and 3. |

The upturned neck 50, extended {rom the ring-
guide 44, 18 circular in cross-section, and of such 2
diameter that the rings will readily pass thereover
into the position oi the dotted line rigs »r, shown in
IFig. 8, it being noted that the diameter of the neck is
bli“’lllly less than that of the guide, the annular shoul-
der 50% formed by such difference in diameters 5CTV=
Ing to temporarily support the ring in ]_}UHHIUH to be
set, as 18 shown in Fig, 6.

The upper end of the neck is secured to or forms
part of a cylindrical and upwardly inclined raceway
91, the lower end of the raceway and the neck forming
a reversed curve, as clearly shown in Figs. 4 and 0,
and at its upper end, the raceway is sharpened or
beveled at 92, and is extended through a hole 93. see
m the side wall of a return-chute 94, the nearer

are clearly shown in TFies. 1
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wall being broken off in Fig. 2 to show the arrange-
ment, and in Fig. 3, the return chute is altogether
omitted. |

A hopper 95 bolted to the side of the column 1is
adapted to receive the split rings in bulk, and a biiur-
cated bracket 96 adjustably secured to the lower part
of the front wall of tlie hopper provides bearings for a
shaft 97 on which is mounted a large pulley 98, a
smaller pulley 99 and a drum 100. o

An upturned bracket 101 secured to the upper part

of the front wall of the hopper carries at its upper end
a drum 102, and an endless conveyer, herein shown
as two endless belts 103, is passed around the two
drums, the adjustability of the lower bracket 96 mMain-
taining the belts properly taut. These belts are pro-
vided with prongs 104, so arranged that on the upper
run of the conveyer they will be upturned, as shown
in Fig. 2, the upper run of the conveyer passing through
a slot 105, see dotted lines Fig. 2, in the bottom of the
hopper. | _1

The conveyer is driven through the belt-pulley 98
by suitable belting not shown, and as the upturned
prongs 104 travel through the hopper, they pick up
rings, the prongs being of such length that only ons
ring can be carried by any one prong, and as the con-
veyer passes over the upper drum 102, the rings are

dischareed onto a delivery chute or trough 106, se--

cured to the upper end of the bracket 101, the trough
being inclined forward toward the beveled end 92 o:
the feed-raceway 91, as clearly shown in Fig. 2. The
rings slide down the trough, and as they drop from
the open lower end thereof, numbers of the rings will
fall in such position as to drop onto the adjacent end
of the raceway and slide down the same through the
hole 93 in the wall of the return trough. Those rings
which do not fall onto the raceway, drop to the bottom
of the return chute and slide along by means of the
conduit 94X, Fig. 2, back intothe hopper. The bracket
101 is shown in Fig. 2 as supporting the return chute
or trough 94. | |

Tt will be noticed that the neck 50 forms the sole”

support for the feed raceway, and were it not for means
provided for the purpose, the rings delivered onto the
upper end of the raceway would slide by oravity down
the latter and onto the neck in various positions, so lar
as concerns the openings in the rings.

It is necessary for the proper operation of the appa-
ratus not only to present the rings one by one into posi-
tion to be engaged by the setting means, but it is also
necessary that the rings should be made to assume a
definite position on the raceway. go that their openings
will be entered by the fin 51 on the neck, the latter 1n
twrm maintaining the proper position of the rings as they
reach the expander.

We have provided a let-off mechanism or escapement
to Jet the rings off one by one frown the lower end of the
croup of rings on the raceway, and we have also pro-
vided means to act upon therings one by one to position
them to be engaged by a primary fin or director before
the rings pass to the secondary fin ol.

Referring more particularly to Figs. 3, 4, 6 and 7, the
bracket 18 is provided with a lateral extension 107 on
which is rigidly secured an upturned stand 108, at one
side of the raceway, and provided with bearings 109,
110, for a rock-shaft 111, parallel to the raceway. Like
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collars 112 are secured to the rock-shaft, each collar hav-
ing a radial stop-pin 113 and a segmental and sharpened
rib 114, slichtly above the adjacent siop. When the
shaft 111 is in the position shown in Ifig. 7, the upper
stop 114 is in engagement with the lowermost ring of
the series of rings which have been placed upon the
raceway by the means described, and the lower stop 1S
in position to sustain a ring which has been previously
let off. When the rock-shaft is turned by means to be
described, the upper one of the sharpened ribs 114
passes between the last ring and the nextadjacentring
of the series. and serves as a temporary support while

the stop 113 is moved out of the way of the endmost ring

to release it and let'it slide down the raceway, and at the
same time the lower stop 113 has moved into inopera-
tive position to release the ring 1t was supporting while
the adjacent rib 114 has been moved 1into positlon to
stop the ring just released from the group. This mech-
anism constitutes a species of double let-off or escape-

ment, letting off one after another the rings from the

eroup or series and each time reéleasing from the lower

stop 113 a ring previously released irom the series.

The rock-shaft 111 is provided with a lateral arm 11o
connected by a jointed link connection 116 (herein
shown as three links) with the short arm 117 of a bell-
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crank fulerumed at 118 on the stand 108, the long arm

119 of said bell-crank having a longitudinal slot 120, to
receive a pin 121 on a depending web 122, rigidly se-
cured to the cross-guides 12, see Fig. 3.  When the said
guide descends, it operates through the slot-and-pin

connection described to rock the bell-crank, and to-

turn the shaft 111 to operate the let-off mechanism.
When the guide 12 rises the let-off mechanism 1s re-
stored to the position shown in Figs. 3, 4, 6 and 7.
Remembering that the openings in the series of rings
are variously placed as they reach the upper stops of
the let-off mechanism, we will now describe the means
for positioning each ring as it is let-off from the series,
so that its opening can codperate with the external or
primary fin herveinbefore referred to, said fin being
shown as a blade 123, extending longitudinally just
above the lower portion of the raceway and terminating
at the upper end of the secondary fin 51, the blade-like

fin 123 being secured to an arm 124, forming a part of

the rock-shait bearing 110 ag herein shown. This pri-
mary fin is at such a distance above the raceway that
its edge 'will enter the opening of a ring or the slight in-
dentation or recess between the ring ends, if the latter
are quite close together, as is sometimes the case, the
fin acting externally upon the ring to direct 1t to the

upper end of the fin 51.

Between the two let-off stops 113 we have mounted

a rotatable ring-positioner, shown as a transversely

ribbed or toothed roll 125, of rubber or other suitable
material, having its axis parallel to the raceway and
supported in bearings 126 on «a lateral shell 127 se-
cured to or forming a part of the stand 108, a pulley
198 secured to the roll being driven by means of an
endless band 129 from the small pulley 99 herein-
before referred to, the endless band 129 being shown
in Fies. 1, 2 and 3, and passing around guide pulleys
130 suitably supported on the column 1. One side of
the band is shown as passing through a hole in the
shelf, see Itig. 2, and the other side passes around the
edge of the shelf. The roll is placed so close to the
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raceway will lightly touch or rub against a ring and
give it a partial turn, but when the roll is so posl-
tioned that a space or clearance between two teeth is
opposite the raceway, as in Iig. 15, a ring will be

- unfouched, and it will be free to slide along the race-

10

“way, provided its opening is in position to be entered

by the fin 123.  The rotation of the flexible roll 125

thus acts intermittingly upon the released ring froim

the sertes above, and turns the ring until ils opening
Is opposite the upper end of the fin 123, whereupon, as

soon as a clearance between two teeth permits, the

15

ring slides down the raceway past the roll while re-

tained in its proper angular position by the fin. Thus
the positioning roll serves to angularly position the
rings with respect to the fin 123, by engaging the
rings by its teeth, and it lets such rings as are properly

 positioned pass downward by the clearances between

20

. release them when so positioned.
should happer to come along with its opening down,

29

30

the roll . teeth.
cent the upper end of the fin 123, as clearly shown in

relation Wlth the upper end of the fin:
end of the fin 123 is downturned to meet the racews Ay

The positioning roll is lecated adja-

to properly position the rings and
It the rcleased ring

the detail views,

or directly opposite to the position it must take to
codperate with the fin, the light taps or engagements
of successive teeth on t]lt roll 125 will turn the ring
mpldly to bring its opening in proper codperative
The lower

at- 123 so that the ring is stopped at that point, even
after it has been released or let oft by the lower part

:__ of the let-oft mechanism, and from such point it is

- tum&fenm 131 see [f1gs.

40

_.;Lml raceway. .
me nt fum 18& having

45

50

poaltlwly moved or transterred along the neck 50 into

the position shown in Fig. 6, resting on the shoulder 50%.

The transferring Invch&mmn consists of a yoke-like
4, 6 and 7, secured to one

end of Q) bhOlt 10{:11—%111& 132 mounted In & bearing 133

“on the stand 108, and the transferrer is arranged 10

swing Dbeneath the neck and the lower end of the
raceway and longitudinally thereof, the sides of the
transferrer loosely embracing the sides of the neck
- The shatt 132 has secured to it a seg-
2 long curved slot 135 entered
by a pin or stud 136 on the depending webh 122, here-
inbefore referred to, so that when the plunger de-
scends the descent of the pin 136 will act through the

‘slotted arm 134 to twrn the transferrer in the direction

of -the arrow 137, Figs. 4 and 6, until it has passed
behind the end 1‘95X of the fin far enough to permit a
released ring to slide down against such part 123X
Then as the plunger rises the ascent of the pin 136

gradually swings the transferrer back to the position

~shown in Iigs. 4 and 6, but the ring previously let off

99

will be enﬂ'&n'ed by the transterrer and pushed for-

ward along the neck 50 onto the shoulder 50X at the

top ‘of the ring-guide, and as the ring is thus forced
Into position to be set, the secondary fin 51 slightly

'sep.:i,mtes the ring ends, so that they will be further

~separated and the ring expanded by the expander

60 ?wheu the plunﬂ'el completes 1ts setting movement.

The timning of the parts is such, and the slot 135 is

- on such a cmve that the transierrer 131 will be sSwung

l"}aclw.*a,rd out of the way of the tubular end of the
setting plunger before the latter reaches the ring on
the shoulder 50>< When the ring has been trans-

l

O

| 1aceway tha,t the face of a tooth when nearest the | ferred to this shoulder, the setting operation follows

as has been previously described.

The detailed operation of the various instrumen-
talities or mechanisms has been so fully described
that 1t 1s unnecessary to'enter into an extended de-
scription of the operation of the apparatus as a whole,
but a brief résumé of the operation will be given.

The split rings are placed in bulk in the hopper, and
are conveyed therefrom by the endless conveyer to the
spout or chute 106 from which more or less of the rings
fall onto the upper end of the feed raceway 91, and
such rings as do fall upon the raceway slide down the
same 1o the uppermost part of the let-off mechanism,
from which they are let off one by one, and as they
pass the Intervening distance to the upper end of the
prunary fin 123, such rings as are not properly posi-
tioned will be brought into position by the roll 125,
so that the fin will externally enter the opening be-
tween the ring-ends.  As such ring is so positioned, it
slides along the raceway, while still controlled by the
fin, to the lower stop 113 of the let-off mechanism.
From this point, the rings are released one by one, such
release of a ring taking place just after the transferrer
131-has been retracted, and as the sctting plunger rises
alter sctting a ring, the transferrer positively moves
forward the ring just released by the let-off mechanism;,
and positions it in readiness to be set. The next de-
scent of the plunger causes its tubular extension 33 to
engage the upper surface of such ring, pressing the ring
downward and causing it to expand as it is forced over
the guide 44, and the expander 45, the ring snapping
into position in a groove of the bobbin-butt as ex-
plained in detail. Prior to the setting operation the
tip-support is moved to clamp the bobbin, and after
the setting of a ring, the clamp is released so that the
bobbin can be turned part way around before the next
ring is applied or set. 1f three rings arc to be applied
to a bobbin, a different controlling camn would be used
in place of the cam 28, a development of such a cam
being shown in Ifig. 13, where three successive steps
¢, d, and e are provided, the steps e cooperating with the
high points of the non-rotating cam, to set the first ring,
then the cam 1s rotated to bring tlle parts d into opera-
tive position, and the second ring 1s sct, after which a
further turn to the rotatable cam will be given, and the

low parts ¢ will codperate with the high parts of the:

non-rotating cam, and the third ring will be set. Of
course 1t will be understood that with such a change
in the cam, a corresponding change would be made in
the number of teeth of the attached ratchet, so that the
cam would be turned the proper amount for each de-
scent of the setting plunger. To prevent overrunning
of the rotatable cam, the notched detent pin 140 is
slidably mounted in the head 18 and pressed inward
by a spring 141, the notch of the pin engaging the point
of one tooth aiter another, as the ratchet is turned.

We have herein shown one practical embodiment of
our invention, and the same may be modified or varied
in different details of construction or arrangement with-
out departing from the spirit and scope of our inven-
tion.

Having fully described our invention, what we claim

as new and desire to sccure by Letters Patent is:—

1. In apparatus of the class described, a hopper to re-
celve expansible rings in bulk, setting means to engage
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one ring at a time and force it onto a bobbin, a raceway
between said means and the hopper, an instrumentality to
convey the rings from the hopper to the raceway, and
means to positively present the rings singly from the race-
way to the action of the setfing means.

2. In apparatus of the class described, a hopper to re-
ceive expansible rings in bulk, a feed raceway, an instru-
mentality to convey the rings from the hopper and de-
posit them on the 1'_aceﬁta;§f, means to position the rings
during their travel on the said raceway, a ring-expander,
means to transfer rings one by one from the raceway 1nto
codperation with said expander, and means to engage the
rings so positioned and force them singly into place on the
bobbin.

3. In apparatus of the class described, a hopper to re-
ceive expansible rings in bulk, a stationary ring guide and
expander, means to convey rings thereto from the hopper,
a transferrer to engage the rings one by one and positively
place them on the guide and expander in readiness to be
set, and a reciprocating setting device to force the rings
singly past the expander and onto the bobbin.

4., In apparatus of the class described, in combination,
means to engage an expansible ring and to expand and set
the same on a bobbin, and means to antomatically present
the rings one by one into position to be so engaged.

5. In apparatus of the class described, in comDbination,
means to engage an expansible ring and set the same on a
hobbin, said means including a stationary expander and a
reciprocating setting member, and means to present the
rings one by one to codperate with the expander in readi-
ness to be set.

6. In apparatus of the class described, in combination,
a stationary expander and guide for the rings, means to
clamp a bobbin with its butt against the end of the guide,
means to position expansible rings one by one on the guide
and in cobperation with the expander, and setting means
to force the rings along the guide and expander and onto
the bhutt of the bobbin.

7. In apparatus of the class described, in combination,
a stationary cylindrical ring-guide having a longitudinally-
extended expander to enter between the ends of and ex-
pand a ring, means to present the rings one by one to said
eunide and expander, a bobbin-clamping device to clamp a
bobbin with its butt against the end of the guilde, and a
reciprocating plunger to engage the rings one by one and
force them over the guide and expander onto the butt ot
the bobbin. | | '

8. In apparatus of the class described, in combination,
an upright, stationary cylindrical guide, an attached, longi-
tudinally extended expander tapered at its upper end, and
means to engage a split ring and force it over the guide
with the expander between and separating the ends of the
ring, to thereby apply the ring to a bobbin alined with the
ouide. ' -

0. In apparatus of the class described, in combination,

a cylindrieal guide having a longitudinal .rib attached

thereto and tapered at its upper end, to enter between the
ends of a split ring and expand the same when pushed
over the guide, a reciprocating plunger havineg a non-con-
tinuous, annular foot to engage a ring and push it over the
guide, to thereby set the ring on a bobbin butted against
the lower end of said guide.

10. In apparatus of the class described, an upright,
cylindrical ring guide and an adjacent, longitudinally ex-
tended expander to enter between the ends of a split ring
and expand the same, a feed raceway connected with the
apper end of the guide, a fin to direct the rings from the
end of the raceway to the guide, means to position the
rings on the raceway to cooperate with the fin, and a
transferrer to engage one ring at a time and move it, while
cpi’ipemting with said fin, into position on the guide.

"11. In apparatus of the class described, an upright,
cylindrical ring guide and an adjacent, longitudinally ex-
tended expander to enter between the ends of a split ring
and expand the same, said guide having an upturned,
curved neck provided with a ring-directing fin, an inclined
feed raceway connected to said neck, means to position
rings on the raceway to coUperate with the fin, a  trans-
ferrer to move the rings singly along the neck to the gnide
while the moving ring is in codperation with the fin, and

| |
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be engaged by the transferrer.

12. In apparatus of the class described, an upright ring-
onide having an attached expander tapered at its upper
end to enter hetween and separate the ends of a split ring,
said guide having a curved neck provided with a fin in the
plane of and terminating at the tapered end of the ex-
pander, an inclined raceway connected with the neck and
along which the rings move, a primary fin to enter exter-
nally the space between the ends of the rings, said fin
leading to the neck fin, means to permit rings to pass one

by one to said primary fin, a rotatable member to engage
the rings as they pass and turn them into position to be

encaged by the primary fin, and a transferrer to engage
the rings controlled by the primary fin and force them one
by one over the neck onto the guide, the neck fin at such
time passing hetween the ends of the ring heing trans-
ferred. | . |

13. In apparatus of the class described, in combination,
a fixed ring-guide and expander, means to clamp a bobbin
with its butt acainst the lower end of the guide, means to
position split rings one by one on the guides, a reciprocat-
ing plunger to engage a positioned ring and force it over
the cuide and expander onto the butt of the bobbin, and
means to vary the effective stroke of sald plunger on suc-
cessive descents, whereby a plurality of rings can be ap-

plied to the bobbin butt at a predetermined distance apart. .

14. In apparatus of the class described, in combination,
a fixed ring-guide and expander, means to clamp a bobbin
with its butt against the lower end of the guide, means to
position split rings one by one on the guide, a reciprocating
plunger to engage
enide and expander onto the butt of the bobbin, and means
to vary the effective stroke of gsaid plunger on guecessive
descents, wherehy a plurality of rings can. he applied to
fhe bobbin butt at a predetermined distance apart, said
means comprising two codperating controlling cams, a de-
vice to effect intermittent rotation of one cam, to change
the relation of their high and low points, and a spring to
act upon the plunger and maintain the cams in cobpera-
tion. | ‘ |

15. In apparatus of the class described, a reciprocaling
head, a setting plunger mounted therein and having a rig-

a positioned ring and force it over the

. means to release the rings on the raceway one by one to
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idly-attached controlling-cam, a codperating cam concen-

tric with the plunger and rotatable In the head, engage-
ment of the high points of the two cams imparting Q
coreater descent, and engagement of their low points 1m-
parting a less descent, to the plunger, means to turn the
rotatable cam step by step on successive descents of the
pluhger, and a spring to lift the plunger in the head when
the cams are set for the short stroke. ‘

16. In apparatus of the class deseribed, a reciprocating
head having a constant stroke, a ring-setting plunger car-
ried thereby, means to move the plunger relatively to the
carriel on successive strokes, to thereby vary the effective

stroke of the plunger, means (o automatically present split

rings one by one Iin the path of the plunger, and a com-
bined guide and expander to guide and spread each ring as

it is driven down by the plunger combined with means to

automatically hold a bobbin with 1its butt against the
ounide, to receive one o0l more rings upon its butt.

17. In apparatus of the class described, ring - setting

means, a raceway to feed rings thereto, a hopper to re-
ceive split rings in bulk, an endiess conveyer to lift the
rings from the hopper and deliver them onto the upper end
of the raceway, a longitudinal {in above the raceway, to
onter exteriorly between the ends of and position the rings,
2 double let-off mechanism to permit rings to pass singly
to said fin and move longitudinally Dbeneath it when con-
trolled thereby, and a rotating wiper adjacent the leading

“ond of the fin to turn the rings into -position to be con-

trolled by said fin.

18. In apparatus of the class described, ring - seiting
means, a raceway to feed rings thereto, a hopper to re-
ceive split rings in Dbulk, an endless conveyer to [ift the
rings from the hopper and deliver them onto the upper
end of the raceway, a longitudinal fin above the raceway,
to enter exteriorly between the ends of and position the
rings, a double let-off mechanism to permit rings to pass
singly to said fin and move longitudinally bencath it when
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of the raceway, a Iﬂnnltuduml fin above the raceway.
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cantfﬂlled thereby, and a rotating wiper adjacent the lead-

Ing end of the fin to turn the rings into position to be con-

trolled by said fin, combined with a transferrer to engnve
each ring as it reaches the end of the fin and nove suceh
ring positively into position to be sct.

19. In apparatus of the class deseribed,
means,

ring - setting
‘aceway to feed rings theveto, .a hopper to ro-

. ceive split. rings in bulk, an fnndlma conveyer to lift the

rings from the hopper and deliver them onto the upper end
(O
enter cxterioriy between the ends of and position the r ings,
a double let-off mechanism to permit rings to pass singly
to said fin and move longitudinally bencath it when con-
trolled thereby, and a votating wiper adjacent the leading
end of the fin to turn the ri &% into position to be con-

trolled by said. ﬁu combined with a transforrer to engage

each 1'11‘1,.:, as 1t reaches the cnd of the fin and move such
ring positively into position to be set. and a second fin to
pass between the cnds of the ring from the interior thereof

‘and maintain the ring in proper position during transfer.

20.. In. apparatus of the class described, ring - setting
means, a I'Eltf‘Wﬂ}’ to feed rings thereto, a hopper to receive
-in bulk, an endless conveyer to lift the rings

onto the adjacent end of the raceway, a return coute to
conduct back. to the hopper rings failineg to fall onto the
raceway, a double let-off to separate the rings and permit
them to pass one by one along a portion of the raceway,

‘means to act upon said separated rings and position them
~with their openings in a predetermined line, and a trans-
ferrey

to engage singly the positioned rings
them positively into position to be sot.
"1 In. apparatus of the class deseribed, means, includ-

and move

.mn a st ltlﬂl‘ldl"'r combined guide and expander, to apply

or set ‘-.[)llt rings upon the butt of a bobbin, a tip-support
beneath the guide, and means fo auntomatically lift said
support to clamp a bobbin between 1t and the guide duriny
each operation of the ring-setting means.

22. In an apparatus for applying expansible rings to the

a lixed guide and ox-

and force them over said guide and {‘\[}:111{1{‘1‘ onto a hob-
bin-butt, a tip- support beneath the guide, means to anto-
matlcdliy lift it to L‘l.:'ll]lp the bubbm between it and the

-guide at each descent of the plunger, and means to Vvary
'.'ﬂ.utﬂmatleallv the effective

stroke of the plunger on suc-
cessive strokes, whereby a plurality of rings can be sot on
cach huhhm butt in the grooves thereof,

23. In apparatus of the class described, means to set

--d":'t

rings on. the butt of a bobbin, said means including a
fixed - ring-guide, a vertically adjustable tip-support Dbe-

neath the guide, and a yieldingly-controlled cam to lift
the tip-support, and thereby clamp a Lobbin between it
and the-guide, at each operation of the setting menans,

vertlcal ad]mtment of the tip-support pmwzimn for vary-
- ing lengths of bobbins. |

24, In. flpparatua of the class described, an upright
Lvllndrmal guide, a ring-expander extending longitudinally
of the guide and supporting the same, said expander
lﬂvmg a I}ﬂveled upper end to enter Letween the ends of
a - split ring to expand the same. and a reciproeating,
tubular qottmg plunger hI(}tt{‘d to c¢lear the expander and
adapted to force a ring downward over the guide and
expander and Dntﬂ the butt of a bobbin held i}{‘llf‘dﬂl the

guide.

.),.}

25. In a[ip.;n’ﬁ,ttla of the class ﬂuwul;vd an
of the guide and supporting the same. said expander hav-
ing a beveled upper end to enter hotween the ends of a
'ﬂplit':ring to expand the same, and a reciprocating, tubular
setting plunger slotted to clear the expander and adapted
to foree a ring downward over the guide and cxpander
and onto the butt of a bobbin held beneath the ounide, com-

bined with means to auntomatically present the rings one

by one to the guide in readiness to be engased by the

'3lung‘er and with the ends of the ring positioned to be

splead by the expander.

26. In- apparatus of the class described, an upright

(33"111](11‘1(,111 ;_,.Hldﬂ, a ring-expander extumhnﬂ longitudinally

| upright
cylmdrlml “111(19, a ring-expaunder extending longitudinally

|

jection on the lower end thereof,

guide having an attached ring-expandor

7

of the guide and supporting the same, said expander hav-
ing a beveled apper end to enter between thie cnds of 2 split
ring o expand the same, and 2 reciprocating, tubuiar
setting plunger stotted to ¢lear the cxpander and adapted
fo force a ring downward over the guide and expander
and onto the butt of a bobbin held Deneath the cuide,
combined with means to automatically present the rings
one by one to the guide in readiness to boe cngaged by the
plunger and with the ends of the ring positioned to be
spread by fthe expander, and means (o clamp a bobbin
heneath the guide in position to receive the rings,

27, In apparatus of the class desceribed, an upricht
eviindrieal guide, a ring-expander extending longitudinally
of the guide and supporting the same, said cxpander hay-
Ing a beveled upper end to enter between the ends of o
split ring to expand the same, a feed raceway to delivoer
rings to he set, means to teansfer the rings one by once
from the raceway to the guide and expander, and a re-
ciprocating, tubular settinge plunger adapted to foree a
ring over the guide and expander and slotted to c¢lear the
cxpander and adjacent 111:.:1'r1m1 of the raceway while
closely embracing the euide. |

28, o apparatus of the class deseribed, a reciproeating
plunger to set the rings, a fixed cutde and expander, to
sistain and expand ring during its movement by the
plunger, a tip-support for t(he bobbin, and spring-acting
means  to act through said tip-support and elamp the
bobbin befween it and the guide during the operation of
the setting plunger.

29, In apparatus of the class deseribed, a 1*0(*11}1'1’;0 Wing
plunger to set the rings, a fixed guide and expander, to sus-
tain and expand a ring during its movement by

the butt of the bobbin, a verticallyv-movable tip-support,
spring-acting means to move it to elamp the DBobbin be-
tween It and the guide, and a rest or gage to position the
tip of the bobbin on the tip-support.

SO0 In apparvatus of the elass deseribed,
pand and to apply split ring
bobbin,

maeans to ex-
&8 one by one to the butt of a
including a fixed (::1.-1111{11'1 al guide, a contering pro-
a tip-support below and
movable toward and from the guide, spring -aeting means
to intermittingly elevate the tip-support to clamp the
bobbin between it and the guide, and a voertically and hori-
zontally-adjustable rest or gnge to position the bobbin on
the tip-support. )

ol In apparatus of the class deseribed, a evlindrieal
and through which
the guide is fixedly supported, an incelined feed PACOWY
connected at its lower end with and supported wholly by
sald guide, a reciproceating setting plunger having a tubu-
I end to engage a ring and force it over the cuide and ox-
pander onto a bobbin, said plunger end being slotted to
clpar the expander and aceway, and means to transfer
rings onc by one from the raceway and into the path of
the fubular end of the plungeer.

H2. In apparatus of the class deseribed. means, inelad-
Ing a fixed guide, to force expansible rings one by once
onnto the butt of a bobbin, an inclined feed racoes LY Con-
nected at its lower end with and supported wholly by the
guide, means to supply the raceway with rings, and means
to effect the movement of the rings one by one along the
lower part of the raceway to the guide in readiness to boe
ST

s3. In apparatus of the class described, in combination,
aoceylindrical guide, a longitudinatly extended expander
tapered at its upper end, and means to engage a split
ring and- force it cover the guide with the expander De-
tween and separating the ends of the ring, to theveby ap-
pty the ring to a bobbin abutted against the end of {he
cetidoe.

o+ In apparatus of the elass described, in combination,
a fixed, upright web, a cylindrieal guide conneeted with

and suppotrted by the web, the upper edge of the latter be-

ing beveled adjacent the guide, and a reciprocating set-
ting plunger to engage a split ring on the guide and force
It along the same -onto a bobbin alined with the guide,

the beveled portion of the web cntering between and sep-

arating the ends of the ring to expand the same.
so. In apparatus of the class described, in combination,

the
plunger, a projection on thie bottom of the euide, to center
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a stationary ring expander and a cylindrieal guide over
which the expanded ring is forced . onto a bobbin, a recip-
rocating plunger to engage a split ring and force it over
the guide and expander, and means to cause the effective
stroke of the plunger to vary in length in a predetermined
cycle, whereby a plurality of rings may be .:1pp11ed SHCCes-
sively to a bobbin.

36G. In apparatus of the class described, an inclined
feed raceway along whieh split-rings are adapted to
travel, a longitudinal guide fin above the raceway, to enter
exteriorly between the ends of the rings and position the
same, means to let off the rings one by one as they near
the fin, and a rotating, toothed roll adjacent the Iatter, to
turn the rings into position to be controlled by the fin, the
clearance between adjacent teefh of said roll permitting a
positioned ring to slide past the roll along the raceway.

37. ITn apparatus of the clasgs described, an inclined,
eylindrical feed raceway along which split-rings are
adapted to slide, a longitudinal guide-fin- adjacent the
raceway., to exteriorly enter between the ends c¢f the rings
and position the same as they travel, means to let off the
rings one hy one as they approach the upper end of the
fin. and a broad flexible, toothed roll having teeth to
lightly engage and turn rings as they move past the roll,
to position them with respect to the fin, the clearance be-
tween adjacent teeth permitting a ring in cdoperation
with the fin to slide past said roll and along the raceway.

38. In apparatus of the class described, an inclined

feed raceway tor split-rings, and let-off mechanism -com-

prising an oscillating shaft parvallel fo the raceway, and
an e&capemem‘ device near cach end of the said shait, the
upper of said devices letting off the rings ome Dby one
from the series above it, combined with means between

"said cscapement devices to position the rings with their

openings alined, the lower escapement device releasing
one by one the rings so alined.

20, In apparatus of the class described, an inclined
feed raceway for split-rings, and let-off mechanism com-
prising an oscillating shaft parallel to the raceway, and
two ecscapement devices on the ghaft, each having a stop
and a separating rib, to permit the escape of the endmost
ring of a group at each operation of the cscapement, com-
hined with means loeated boetween said escapement devices
to position the rings on the raceway with their openings
in alinement.

40, In apparatus of the class described, setting means
to force' split-rings one by one onto the butt of a bobbin,
a feed raceway for the rings, means to position the ring:
thereon with their openings in alincment, and means to
positively move the rings one-by one from the raceway
into position to be acted upon by the setting means..

41, In apparatus of the class described, setting means
to engage rings and force them onto & bobbin, a feed race-
way for and on which are strung the rings, and means to
transfer the rings from the racceway into position to be
acted upon by the setting means.

42, In apparatus of the class described, setting means

to engage rings and force them onto a bobbin, a feed race- )

way for the rings, a hopper to reccive the rings In bullk,
an instrumentality to convey the rings from the hopper
and string them onto the raceway, and means to engage
and positively transfer the rings singly from the raceway
into position to be acted upon by the setting means.

43. In apparatus of the class described, in combination,
means to position a bobbin, means to engage a ring and
set the same on a bobbin, and separate means to automat-

il
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ically and positively present rings one by one into position
to be set.

44, In apparatus of the class deseribed. in combination,
a stationary ring-suide adapted .to have rings threaded
thereon, means to hold a bobbin in alinement therewith,
and sctting means to engage a ring positioned on the guide
and push the ring thereover onto the bobbin.

43. In apparatus of the classg described, in combination,
a stationary ring-guide adapted to have rings threaded
tliercon, means to hold a bobbin in alinement therewith,
sotting means to engage a ring positioned on the guide
and push the ring thereover onto the bobbin, and means
to present rings one by one in position on said guides.

46. In appargtus of the class described, in combination,
a  cylindrical ring - guide, means to position a Dbobbin
against the end of and coaxially with the gunide, a recipro-
(:Ltlll“ setting-plunger to push rings over the guide and
onto a bobbin, and means to ﬂutomahca,lly vary the etf-
fective stroke of the plunger in a predetermined sequence,
to thereby set a plurality of rings on the bobbin separ ated
hy predetermined intervals. |

17, In apparatus of the class described, in combination,
means to set rinegs on the butt of a bobbin, said means in-
chuding a fixed ring-guide, a vertically-movable tip-support
below it, and means to lift said tip-support to thereby
clamp a bobbin between it and the guide at each operation
of the seftting moeans.

48. In apparatus of the class descmbed in combination,
a reciprocating plunger to set the rings, a fixed guide for
the ring during its movement by the plunger, a tip-support
for the bobbin, and yvielding means to act through the tip-
support and clamp the bobbin between it and the guide
duringe the setting operation of the plunger.

49, In apparatus of the class described, in combination,
means,  including a fixed guide adapted to have rings
threaded thereon, to push rings one by one onto the butt
of a bobbin, a feed raceway connecfed at its lower end
with the guide, and means to effect the movement of the
rings one by one along the lower part of the raceway to
the guide in readiness to be sect,

50. In apparatus of the class described, in combination,
means, ineluding a fixed guide, to push rings one by one
onto the butt of a bobbin, a feed raceway connected at its
lower end with and supported wholly by the guide, means
to supply the raceway with rings, and means to effect
movement of the rings one by one along the lower part of
the raceway to the guide in readiness to be set.

51. In apparatus of the class described, in combination,
a stationary,
forced onto a bobbin, a reciprocating plunger to engage a

ring and force it over the guide onto the bobbin, and

means to cause the effective stroke of the plunger to vary
in length in a predetermined cycle, whereby a plurality of
rings may be applied successively to a bobbin.

In testimony whereof, we have signed our names to {his
specification, in the presence of two subscribing witnesses.

FRED C. HODGMAN.

BLIL.A H. BAILEY,
Administratriz of Charles L. Bailey, deceased.

VWitnesses for Hodgman :
ErNEST W. WO0O0D,
Grorar OTIs DRAPRR.

Witnesses for Illa H. Bailey:
RODERT A. LOWE, # | ‘
Rose A. CLARKIN,
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