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Application filed April 30, 1803,

To all whom it may concern: ;
Be it known that I, JOEN 8. GOLDBERG, a°

citizen of the United States, residing at Chi-

cago, in the county of Cook and State of THi-

nois, have invented a certain new and unseful

Improvemént in Spool- Making Machinery,
(Case No..8,) of which the following is a full,
clear, coneise, and exact description, refer-

" ence being had to the accompanying draw-
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ings, forming a part of this specification.

My invention relates to spool-making ma-
chinery, and has for its object the provision
of a machine for automatically manufactur-
ing spools, particularly such spools as are
adapted to have wire wound upon them and
then to be slipped over the coreof an electro-
magnet, the material of the spool serving at
the same time as an insulating medinm be-
tween the wire and the electromagnet-core.

I shall describe my invention as applied to
a machine particularly adapted to automat-
ically manufacture out of paper, fiber, or-
other insulating material spools, such as are
described in my copending application, Se-
rial No. 143,284, filed February 14, 1903. I
do not wish to be limited to this construction,
however, as my invention may readily be ap-

plied to machines for manufacturing articles .

similar to such spools.

In accordance with my invention the ma-
chine consists, primarily, of a suitable sup-
port, upon which is mounted a horizontal
shaft driven from any source of power. A
plurality of eam-pulleys are mounted upon
this shaft, one of said cam-pulleys serving to
reciprocate longitudinallyashuttle-bar across
the top surface of the machine. - Kach of the

_ other cam-pulleys mounted upon the hori-

40

KE

zontal shaft serves to produce vertical and

lateral motion of mechanism whieh performs
one or more of the steps of manufacture of a
spocl. A shuttle in conjunction with the
shuttle-bar serves to ¢carry the material, such
as paper, from which the spool is made from

‘a position to be operated upon by the mech-

anism of the first stages and thence to each:
of the other mechanisms to pass through the
other stages of manufacture, a finished spool
béing delivered at the end of each stroke of

Serial No, 154,066, (No modeL.)

the reciprocating shuttle. The paper, which
eventually composes the c¢ore of the spool, is
fed into the machine—for instance, from_the
left thereof—Dby feeding mechanism operated
by the first cam of the series of cams, where-
upon a suitable length thereof is sheared off

| and folded into a reetangular tube having

the shape of the core. - This folding action is
accomplished by mechanism also operated in
conjunection with the first cam, as will be here-
inafter more fully described. This tnbe is
now carried by the shuttle-bar to be operated
upon by flaring mechanism controlled by the
second cam. This flaring mechanism engages
the edges of the tube and fiares out the ends
of the walls of the tube to form flaps, against

50
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which the flange-pieces of the spool are even- -

taally glued.
out of paper which is fed from the right of
the machine, the paper being in the shape of

a narrow band, one of said bands being fed

from each side of the machine for supplying
flange-pieces for each end of the core por-
tions. The paper is fed by punch-openings
adapted to receive two sets of punches oper-
ated and controlled by the third eam on the
horizontal shaft. -These sets of punches are
symmetrical, one of said sets cutting pieces
outof the paper toleave openings having the
size of the opening in the core portion. The
other set of punches cuts from the paper fin-
ished flanges, as will hereinafter be more fully
described, and carries the flanges and presses
them against the flaps on the core portion,
-which portion by this time isdisposed in aline-
ment with thissetof punches. A wetsponge

The flange-pieces are punched
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is disposed in the path of the paper between

the punch-openings.and moistens -the inner
face of the paper. The paper from which the
core is made is preferably gummed on the
top face thereof, so that the gummed surface

will be outward on the flaps on ‘the core por- . -

tion. The flange parts previous to being

punched out of the paper have been mois- -

tened by the sponge and upon being pressed
against the gummed sarface of the flaps ad-
here thereto.

| by a subsequent operation is snapped back-

ward by the shuttle into a receptacle.

The spool is now finished and . .
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I shall describe my invention more clearly
and in detail with reference to the accom-

. panying drawings, in which—

io

- delivered.
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by the first cam-pulley.

‘by means of a belt-pulley 3.

Figure 1 is a plan view thereof.” Fig. 2 is
an elevation thereof. Fig. 3 is a detail view
of the shuttle mechanism, showing the posi-
tion thereof just after the core portion has
been folded. Fig. 4 is a detail view of the
shuttle mechanism, showing the disposition
thereof just after a finished spool has been
Fig. 5 is a plan view of the shut-
tle. Fig. 6 is a detail view of one side of the
first cam and the cam-post operated thereby,
showing the operative positions thereof. Fig.
7 is a detail view of the other side of the first
cam and a cam-post operated thereby, show-
ing the operative positions thereof. Figs. 8,
9,10, and 11 show thesuccessive stages of op-
eration of part of the mechanism controlled
Figs. 12 and 13 are
detail views of the secoud cam-pulley and the
flaring mechanism operated thereby. Fig. 14
is an enlarged view of the punching mechan-
ism, Fig.15isa detail view of the third cam
and mechanism for operating the punches.
Fig. 16 is a detail view of mechanism for op-
erating the feeding devices. Fig. 17 shows a
completed spool. Fig. 18 shows the parts
thereof disassembled.

A horizontal shaft 1 is disposed in suitable
bearings carried upon the machine-support 2
and may be driven from any source of power
A pluralify of
caw-pulleys 4, 5, 6, and 7 are rigidly mount-
ed upon said shaft, the cam-pulley 7 being
preferably disposed at the right end of said
shaft, the periphery thereof being provided
with a series of camways 8, 9, 10, 11, and 12,
in which ways a eam-roller 13 is adapted to
travel. Camways 14 and 15 are alsodisposed
upon the periphery of the cam-pulley 7 and
are adapted to guide a cam-roller 16. The
cam-roller 13 is journaled to the rear end of
a shuttle-bar 17, provided with flanges 18 18,
which fit in guideways 19 19, in whieh' said
shuttle-bar is reciprocated as said eam-roller
travels through said camways. A shuttle 20
is composed of side walls 21 21, disposed one
on each side of the shuttle-bar and pivoted
thereto at 22 22. Upwardly-extending arms
23 28 on said side walls are connected by a
bridge- piece 24. A lock-bar 25 is disposed
abovesaid shuttle-barand is adapted tomove
longitudinally thereon,being retained against
said shuttle-bar by means of a bridge 26, se-
cured to said shuttle-bar, and by the bridge-
piece 24. A post 27 is secured to the top of
bridge 26, a spring 28 intervening between
said post and another post 29, secured to the
loeking-bar. A spring 28 is interposed be-

tween said post 27 and the bridge 24. In the

working position the shuttle-bar, shuttle, and’
“locking-bar are disposed as shown in Fig. 3,
- the locking-bar being held in a forward po-
sition against said shuttle-bar by means of
latehing mechanism consisting of a latch 30,
mounted upon a pivot 31 at the rear end of

740,422

theshuttle-bar. Aspring32,securedtobridge
26, tends to retain said lateh in engagement
with a detent 33 in the depending end 84 of
the locking -bar against the tension of the
spring 28. Spring 30 is also under tension.

7a

A Dbridge-bar 35 extends between the side -

walls 21 at the forward end of the shuttle,
and when said shuttle is depressed, as shown
in Fig. 3, said bar rests in a noteh 36 in the
shuttle-bar, thenose portion 37 at the forward
oend of the locking-bar being in position above
said bar, thereby locking the shuttle in place
against the tension of the spring 30. Another
noteh 38in the forward end of the shuttle-bar
is cut large enough to accommodate the core
portion of the spool. A notch 39is cutin the
forward end of each of said side walls, the
contour of said notch being such as to receive
the flange portion of the spool.

In the idle position the shuttle-mechanism
parts are arranged as shown in Fig. 4, hav-
ing reached the extreme right of the machine,
the rear end 40 of the shuttle having passed
beyond the rear edge 41 of the machine-bed.
As shown, a finger 42, projecting from the
periphery of the cam-pulley 7, which travels
in the direction shown by the arrow, has just
passed out of engagement with the lateh 30,
disengaging said latch from the detent 33,
whereby the locking-barisreleased and drawn
back by spring 28. The nose 37 in this po-
sition has retreated beyond bar 385, thus al-
lowing the shuttle to be snapped upward by
the spring 30, the rear end 40 of the shuttle
depending over the edge 41 of the machine-
bed. To cushion thelocking-barasitisdrawn
suddenly backward, I provide bars 43 43, said
bars being secured or otherwise fastened to
the rear of guide-walls 19, extending rear-
wardly therefrom. A cross-piece 44 at the
end of said rods is faced with a rubber cush-
ion 45, which receives the impact of the lock-

‘ing-bar. '

Having thus described the shuttle mechan-
ism which carries the spool material from one
stage of operation to the other to be acted upon
by the variouns mechanisms in said stages, I
shall now describe such mechanisms.

The paper 46, from whieh the core portion
is formed is fed, from a roll 47, rotatably
mounted upon an arm 48, extending upwardly
at the left of the machine. In Figs. 1 and 2
Ihaveshown the mechanisms in position just
after a completed spool has been delivered,
the cam-pulleys traveling in the directionrin-
dicated by the arrows. Cam-pulley 4 is adapt-
ed to actuate the feeding mechanism 49 and
the cutting-off and folding mechanism 50.
As seen in Fig. 6, said eam-pulley has secured
to its left face a cam-roller 51, adapted as said
pulley revolves to raise a cam-post 52, which
actuates the feeding mechanism. This feed-
ing mechanism consists of a large feed-wheel
53 and a smaller wheel 54, between which
wheels the paper is fed. A ratchet-wheel 55
is secured to feed-wheel 53 and is engaged by
a pawl 56, pivoted at the upward end of cam=
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post 52. Thisfeeding mechanism is adj usted

to feed a certain length of paper during each’

revolution of the eam-pulley.* A spring 57,

sleeved on said cam-post, serves to restore,
' said cam-post after actuation:thereof.
“best seen in Fig. 7, cam-pulley 4 is provided
on its right face with a camway 58, which
camway is circulat preferably within an arc
of one hundred and thirty-five:degrees, the

As

remaining portion 59 thereof being straight

and disposed at right angles to the axis of the
pulley. A cam-roller 60, secured to a cam-

post 61, is adapted to travel in said camway.
Arms 62 62 extend symmetrically upward

from said cam-post, one ateach side of the’
machine, the ends thereof being bifurcated.:

As best seenin Figs. 8, 9,10, and 11, pitman-
lever members 63 63 are mounted at one elbow

"end thereof upon pivot-pins 64 64, extending

across the bifurcated ends of the arms 62.

The other elbows of said pitman-levers are
pivoted at 65 65 to the forward end of bearings,

66 66, which bearings form the forward part
of a hinged frame 67. The hinged member is
hinged at the left of the machine-frame in

bearings 68and hasforwardly-extendingarms

69 69, each arm terminating in one of the

bearings 66, a space intervening between said’
bearings. A bridge-piece 70.extendsbetween
legs 69 69 to the rear of the bearings 66 and

adistance above them. Secured to the front

face of said bridge is a blade 71, the edge 72

of which extends transversely across the open-
ing between said bearings. At their elbows
said pitman-levers are pivoted to horizontal
rods 73 738, adapted to reciprocate within the

bearings 66 and shaped at their forward end |

into flat bars 74 74. 'The bearings engaging

pivots 64 are in the shape of diagonal slots

75, and the bearings engaging the elbow-piv-
ots 76 76 are also slotted to prevent binding.

As the cam-post 61 and pivot-arms 62 are

pulled downward as cam-roller 4 rotates in
the direction of the arrow the first operation
caused thereby will be to pull the pitman-
levers downward by virtue of slots 75, thus to

force rods 73 73 inward to bring the flat bars

74 together. . When the pivots 64 reach the
bottom edge of the slots 75, the hinged frame
67 will be brought downward, carrying with
it.blade 71 and the fiat forming-bars 74. This

this position assumed by the forming-bars
the forward end of the shuattle-bar and shut-

tle will be at the beginning of a stroke, as

shown in Fig. 10, the groove 381in the shuttle-

bar being disposed directly below the form-
ing-bars to register therewith. The blade 71

is disposed in advance of the forming-bars,

and as the hinged frame is brought down
by the cam-pulley the paper which has been
fed to the proper distance beyond the blade
is sheared off, whereupon the forming-bars:
press said paper into the groove 33, the edges
of said paper sticking upward. While the:
paper is being pressed into the groove by the
forming-bars the locking-bar will have be-.

Just prior to’

L3
2

come engaged by cam-guides 14 and 15 to be
cairied into latching engagement with the
shuttle-bar. The nose 37 of said locking-bar
is provided with a ridge 78, which in its for-

_ward travel engages the curved end 79 of an’

inverted-V-shaped spring 80, secured at its
bend to a pivot 81, one leg 82 thereof extend-
ing downward to the left of the forming-bars,
the otherleg extending downward to the right

70

75

thereof and terminating in the curved end -

79. As the curved end 79 is carried upward
by the ridge 78 leg 82 is carried forward
against the left upwardly-projecting end of
the paper held in the groove 38, and the nose
37 of the locking-bar folds the other upwardly-

' extending end 85 of the paper over the end

84 turned down by the leg 82, the nose re-
maining in this position with respect to the
paper carried’in groove 38 of the shuttle-bar

throughout the various stages. This position:

is best shown in Fig. 8. The ‘edges of the
paper as thus folded extend a distance be-
yond the sides of the shuttle-bar, and during
the next stage in the manufacture of theé

‘8o

85

90

spool these extending edges are flared out-_

“wardly to form flaps against which the flange.
‘parts are to be secured, ag will be outlined in

a subsequent stage of operation. The flar-
ing mechanism is operated and controlled by

cam-pulley 5, which revolves in the direction .

shown by the arrow. Asbest seen in Figs. 12
and 13, this cam-pulley is provided with cam-

rollers 86 and 87, one on each side of the cam-

roller and diametrically disposed. Thesecam-

rollers are adapted during revolution of cam-.

roller 5 to respectively engage the cam ends 88
and 89 of cam-arms 90and 91 to cause longitu-
dinal motion thereof. Symmetrical arms 92
92, pivoted af their lower end to the cam-arms
and at their upper end tothe bifurcated ends

-93 93 of sliding bars 94 94, adapted to recip-

roeate in bearings 95 95, are fulerumed at an
intermediate point to bearings 96 96, project-
ing from the frame of the machine. - The ten-
sion-spring 92'; disposed between arms 92 be-
low the bearings 96, tends to retain said arms
in a closed position. The bars 94 terminate
in flaring-bars 99. 99, the thickness of said
bars being slightly greater than the height of
the opening of the folded paper core.
ends of said flaring-bars are provided with
wedge-shaped edges 100 100, and V:shaped
slots 101 101 are cut into the edges near the
end thereof, Transverse members 102 102

95

100

105

IIC

115

The -

120

bridge over the flaring-bars and are secured .

tothe bearing-beds 103103 by means of screws
104 passing through slots 105 105, whereby
said transverse members are allowed slight
transverse travel. Flaring-springs 106 106

125

are secured to said transverse members and -

pass forward between the bridging-walls of
said membersand the sidesof the flaring-bars,
having at their forward end V-shaped inden-
tations 107 107, which register with and nor-

mally lie in the V-shaped slots in the forward

end of the flaring-bars. The spring-points
109 109 are bent inwardly and are cut to &

130
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V-shaped point. In theidle position the flar-
ing-bars and flaring-springs are disposed as
shown in Fig. 1. TUpon rotation of cam-pul-
ley 5 arms 92 are spread and cam-bars 99
brought forward and toward each other.
‘When the bridging members have reached
the end of their transverse travel the flaring-
springs are stopped; but the flaring - bars
continue in a forward direction, the wedge-
shaped ends thereof engaging the projecting

"ends of the folded paper carried by the shut-

. tle-bar. "The spreading action of the springs
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does not take place until the points of the
springs have entered a slight distance into
the epening of the folded paper. As they
are now spread outwardly by the further for-
ward travel of the flaring-bars the points of
the springs engage the side walls of the pro-
jecting folded paper, flaring them out, while
at the same time the wedge-shaped ends of
the flaring-bars engage the ends of the top
and lower walls of the folded paper to flare
them outward, thus forming flaps 110 ateither

end of the folded paper core agiinst which

the flanges are to be glued during a subse-
quent operation. The paper from which the
flange portions are formed is fed in the shape
of bands 11l from rolls 112, carried upon
spools 113, mounted upon pivots 114, extend-
ing upward from the rear part of the ma-
chine-frame. One of these spools is mount-
ed at either side of the shuttle mechanism,
the paper being fed by feeding mechanism be-
tween feed-rollers 115 and guide-rollers 1186.
Ratchet-wheels 117 are secured to feed-wheel
115, and pawl-cranks 118 are provided at
-their ends with pawls 119, adapted to engage
the ratchet-wheels. Counecting-rods120lead
from the pawl-cranks to crank-arms 121, se-
cured to the top end of vertical and down-
wardly extending shafts 122, which terminate
at their lower ends in crank-arms 123. As
best seen in Figs. 2 and 16, the crank-arms
123 are actuated by means of cam mechanism
associated with cam-pulley 5. A guideway
124 is secured to the bottom of the bed-plate
of the machine, and a sliding bar 125 is adapt-
ed to reciprocate therein. A cam-post 126
extends downwardly from said slide-bar and
engages camway 127, disposed on the periph-
ery of cam-pulley 5. This camway extends
diagonally acress the periphery of the cam-
pulley 5 and back again toward the left there-
of, and as the cam-pulley revolves, as indi-
cated by the arrow, the cam-post 126 travels

_in said camway and the slide-bar 125 is re-

6o

65

ciprocated longitudinally. Toggle-limbs 128
are pivoted at 129 to the slide-bar, the free
ends thereof engaging the ends of the erank-
arms 123. A tension-spring 130 is interposed
between cam-post 126 and a post 131, secured
to the frame of the machine. This spring
tends to retain the slide-bar in its normal po-
sition to the left of the machine, and as the
cam-post is engaged by camway 127 the tog-
gle members are actuated to rotate the ver-

_ tical shaft 122 to actuate the feeding mech-

.are mounted in bearings 141,

na0,498

anism. The paperafter leaving the feeding
mechanisms passes through guide-slots.133
and adjacent to the guideways 19 19, passing
by punch-openings 134 and 135 through said
guideways, the paper emerging from trans-
verse guide-slots 186. Pockets 137 are cut
into the walls of said guideways 19 between
punch-openings 134 and 135 to hold sponges
138, which may be kept properly moistened,
thesesponges projecting forward into the path
of the paper, moistening said paper on the
inside face thereof. Punch-rods139 and 140
Punch-rods
139 terminate in rectangular punches 143,
the cross-section having the shape and size of
the opening in the core portion of the spool.
Punch-rods 140 terminate in punches 144, a
cross-section thereof having the shape of a
flange portion. Projecting forwardly from
the forward faces of said punches 144 are
ledges 145, having the. same shape as the
punches 143. A shaft 146 connects the outer
ends of the punch-rods, which are associated
with eam-pulley 6, as best shown in Fig. 15.
Levers 147 and 148 are fulecrumed in bearings
149 and 150, respectively, depending from the
frame of the machine. A cam-shoe 151 ex-
tends vertically and downwardly from the
arm 152 of lever 147. The. top face at the
inner end of arm 152 and the surface of the
shoe 151 form cam-surfaces which are engaged
by a cam-roller 153, mounted upon oune side
of cam-pulley 6. The arm 154 of lever 148

-terminates at its.end in a hook-shaped part

155, the end of which terminates in a cam-
shoe 156, extending vertically and down-
wardly therefrom. The inner surface of said
hook-shaped part'may be circular and forms,
with the surface of the shoe 156, a cam-bear-
ing adapted to be engaged by a cam-roller
157, suitably disposed upon the opposite side
of cam-pulley 6. Ascam-pulley 6 rotates in
the direction as indicated by the arrow the
cam-rollers engage their respective cam-sur-
faces and separate the lever-arms 152 and
154, which terminate at their other ends in
bearings 158, engaging shafts 146. A tension-
spring 150’ connects lever-arms 154 and 152
to return them to their former position after
actuation thereof, stop-posts 151’ and 152/, se-
cured tosaid arms, serving to limit said spring
to retain the camways upon said arms in a
suitable position to be engaged by the cam-
rollers. As the lever-arms are thus spread
punches 143 and 144 are carried toward each
other and pass through their respective
punch-openings. Punches 143, which are dis-
posed in advance of punches 144, punch
pieces 159’ outof the paper,leaving an opening
143’ in the paper having the size of the core-
opening, said pieces falling through escape-
openings 159. The length of paper fed by

the feeding mechanism during each revolu-
tion is equal to the distance between the cen-
ters of punches 143 and 144, and the open-
ings cut into the paper by punches 143 are
carried to aline with the center of punches
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145 after the feeding mechanism has been
actuated. As the punches 144 now .travel
forward toward.each other the ledges 145 on

- the front face thereof enter:the openings in

the paper which have been cut into the paper

by punches 143 and which have been car-

“ried to aline with said ledges byan actuation

10

of the feeding mechanism. - As the punches
144 still travel forward the flanges 160 are
punched out of the paper and supported upon

* the ledges 145, which ledges enter the open-

" ings 143’ of the core portion, which by this

20

25

30

time has been carried by the shuttle mech-

anism to aline with said punches. The ledges .

thus entering a slight distance into the core-
opening preventbuckling or distortion of the
flaps asthe flange portions are pressed against
them, the sides of the shuttle-bar and the
nose 37 of the lock-bar serving as an abut-
ment for the punches. The paper 46, from
which the core portion has been formed, may
have its top face gummed, which eauses the
outer faces of the flaps to be gummed after
they have been formed. The paper from
which the flanges have just been eut has been
moistened by the sponges 138, and as. the

flanges are cuttherefrom and pressed against-
the gummed facesof the flaps they are caused
“to adhere thereto, and the spool is now com-

pleted. The purches arenow withdrawn, and

the finished spool is supported upon the for-’

ward end of the shuttle-bar, which now ap-

- proaches the end of its stroke to assume the

35

position as shown in Fig. 4, the cam-roller 7
having carried the finger 42 thereon to trip
thelateh 30, thus releasing thelock-bar,which

" is pulled back by the spring 28away from the
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bridge 85 on the shuttle. The shuttle thus

being released is snapped backward over the
edge of the bed-plate by the spring 30, and the

finished spool earried upon the end thereof is
delivered into a suitable receptacle.

The disposition of the camways which
causes interrupted-reciprocation of the shut-
tle mechanism across the face of the machine:

is shown on Figs. 1, 2, 3; and 4, Figs. 1,2, and
4 showing the mechanism at the extreme

right of its stroke and Fig. 3 showing said

shuttle mechanisin at the left of its stroke.
As the shaft rotates in the direction of the
arrow the eam-roller 13 travels in camway 8,
which is disposed cirecumferentially along the

_periphery of cam-wheel 7 and along the di-

agonally-disposed camway 9. "As said cam-
roller travels in camway 8 there is no. motion

-of the shattle-bar; but as said roller enters

the diagonal ecamway 9 the shuttle-bar is car-

.. ried toward the forward end of its stroke.

. 6o
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-dotted position 51'.

:During this forward travel of the shuttle-bar’

cam-pulley 4 rotdtes to actuate the feeding
mechanism, eam-post 51 being carried to the
(Shown in Fig. 6.) The
cam-roiler 60 will have assumed the position

-60’, (shown in Figs. 7 and 9,) and upon fur-
ther. rotation of cam -pulley 4 the folding
-méchanism is brought into play, the groove
38 in the forward end of the shuttle-bar hav--

ing become disposed to receive the forming-

bars, the cam-roller 13 having been carried

to the forward end of camway 9. Upon fur-
ther rotation of the shaft the forming-bars
-are withdrawn from the folded core portion,
the cam-roller 16 during this time having
become engaged by cam-guides 14 and 15 to
bring the lock-bar to its-forward position to
assist in the folding operation. Cam-roller
13 now enters the diagonal ecamway 10, dis-
posed -on the periphery of cam-pulley 7, to
carry the shuttle machanism backward to
bring the.folded core portion carried thereby
into alinement with the flaring mechanism to
be treated as hereinbefore outlined. After
having been carried to the flaring position
cam-roller 13 enters the circumferential cam-
way 11, the shuttle mechanism remaining at
rest, while the cam-roller travels in said cam-
way, during which travel the flaring mechan-
ism is operated as shown in Fig. 12, cam-roll-
ers 86 and 87 engaging their respective cam-
posts 90 and 91 to eause the operation of the
flaring mechanism. The core portion of the
spool is now completed; and cam-roller 13 en-
tering the diagonal slot 12 carries the shut-
tle mechanism and the core portion earried
thereby backward to a position where said
core portion may receive the flange portions.
Cam-roller 12 after leaving the diagonal cam-
way 12 reéuters camway 8, and during its
-travel in said camway 8 the punches are op-
‘erated as hereinbefore deseribed to provide
‘the core purtion with flanges, whereupon the
finger 42 trips latch 30 to release the lock-bar
to allow the shuttle to be snapped backward
-to deliver the finished spool, as before de-
seribed.

Although I have described my invention as
applied to a machine for automatically manu-
facturing paper spools, I'do not wish to limi
it to such use thereof, as by the mechanism
employed similar articles may be readily
‘manufactured. Changes may also readily be
made in the construction of the various mech-
anisms without departing from the spirit of
the invention. v

I claim as new, however, and desire to se-
cure by Letters Patent— - ‘

- 1. In a machine for making paper spools,
the combination-with means for feeding the
material from which the spool is to be made,
‘of folding mechanism for folding the material
‘into tubes to forin the core portions of the
spools, and means for applying flanges to said
core portions to form finished spools, substan-
tially as deseribed.

9. In a machine for making paper spools,
the eombination with means for feeding the
material from which the spool is to be made,
of means foreutting the materialintolengths,
folding mechanism for folding the lengths
-into tubes to form-the core portions of the
-gpools, and means for applying flanges to said
-¢oré portions to form finished spools, sub-
stantially as deseribed. o :

3. In a machine for making paper spools,
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the combination with means for feeding the 1 and shuttle the material to be acted upon,

material from which the spool is to be made, i substantially as described. - - *
of folding mechanism for folding the material |

into tubes to form the core portions of the
spools, means for applying flanges to said core
portions to form finished spools, and means
for throwing the finished spools from the ma-
chine, substantlally as described.

4. In a machine for making paper spools,
the combination with means for feeding the
material from which the spoolsare to be made,
of folding mechanism for folding the material
into tubes to form the core portion of the
spools, means for flaring out the ends of the
core portions to form flaps, and means for
applying flanges to said flaps to form finished
spools, substantially as described.

5. In a machine of the class described, the
combination witha supporting-frame,of shut-
tle mechanism adapted to reciprocate longi-
tudinally across the top of said frame, a form-
ing-bar adapted to extend transv ersely across
the top of said frame, means for feeding the
material in the shape of a band, means asso-
ciated with said shuttle mechanism for fold-
ing said material about said bar to form tubes,
and means for applying flanges to said tubes
to form finished spools, substdntlally as de-
seribed.

6. In a machine of the class deseribed, the
combination with & supporting-frame, of a
shuttle-bar adapted to reciprocate longitudi-
nally across the top of said frame, a forman‘-
bar adapted to extend transversely across the
top of said frame, means for feeding material
in the shape of a band, means assocmbed in
sald shuttle-bar and actmo in conjunection
with said forming-bar to fold said material
about said formmtr—bar‘ to form tubes, and
means for dpplymw flange portions to the
ends of said tubes to form finished spools,
substantially as described.

7. In a machine of the class described, the
combination with a supporting-frame, of a se-
ries of cam-pulleys mounted thereon shuttle
mechanism associated with one of sald cam-
pulleys to be reciprocated thereby longitudi-
nally aeross the top of said supporting-frame,

feeding mechanism for feeding material to be

acted upon, folding mechanism acting in con-
,]unctlon with said shuttle mechanism for fold-

ing into a rectangular tube the material fed

by said feeding mechanism, and means for
flaring out the ends of said tnbe to form ﬁap°
substanblally as described.

8. In a machine of the class deseribed, the

combination with a supporting - frame, of a

bed-plate therefor, a series of cam-pulleys

mounted on said frame, shuttle mechanism’

associated with one of said cam-pulleys to be
recmrocated longitudinally across the top of
said bed-plate, a shuttle-bar for said shuttle
mechanism,ashuttle pivotally mounted there-
on, and a lock-bar associated with said shuat-
tle-bar for locking said shuttle to said shut-
tle-bar and for carrying with said shuttle-bar

®

9. In a machine of the class descmbed the
combination with a supporting-frame there-
for, of a bed-plate forsaid frame, cam-pulleys
mounted upon szaid frame, tweans for driving
said cam-pulleys, shuttle mechanism associ-
ated with one of said cam-pulleys tobe recipro-
cated longitudinally across the top of said bed-
plate,ashuttle-barforsaid mechanism, ashut-
tle pivotally mounted thereon, alock-bar asso-
ciated with said shuttle-bar for locking said
shuttle to said shuttle-bar and for carrying
with said shuttle-bar and said shuttle the
material to be acted upon, and means for
locking said bar to said shuttle-bar, substan-
tially as described.

10. In a machine of the class described, the
combination with a supportiug-frame, of a
bed - plate therefor, cam - pulleys rotatably
mounted thereon, means fordriving said cam-
pulleys, shuttle mechanism associated with
one of said cam-pulleys to be reciprocated
thereby across the top of said bed-plate, a
shuttle - bar for said shuttle mechanism, a
shuttle pivotally mounted thereon, a lock-bar
associated with said shuttle-bar and adapted
to travel longitudinally thereon to lock said
shuttle to said shuttle-bar and to carry with
said shuttle-bar and said shattle the material
to be acted on, latch mechanism on said shut-
tle-bar for locking said loeck-bar thereto, and
means associated with said cam-pulley for
bringing said lock-bar into latching engage-
ment with said latch mechanism, substan-
tially as deseribed.

11. In-a machine of the class described, the
combination with a supporting-frame, of a
bed --plate therefor, cam-pulleys rotatably
mounted thereon, means fordriving said cam-
pulleys, shuttle mechamsm associated with

one of said eam-pulleys to be reciprocated-

thereby across the top of said bed-plate, a
shuttle-barforsaid shuttle mechanism,ashut-
tle pivotally mounted thereon, a lock-bar as-
sociated with said shuttle-bar and adapted to
travel longitudinally thereon to lock said
shuttle to said shuttle-bar'and to carry with
said shuttle-bar and said shuttle the material
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to be acted on, latch mechanism on said shut- .

tle-bar for locking said lock-bar thereto and
means associated with said cam-pulley for
tripping said latch to release said lock-bar,

-substantially as desecribed.

12. In a machine of the class described,the
combination with a supporting-frame, cam-
pulleys rotatably mounted thereon, shuttle
mechanism associated with one of said cam-
pulleys to be reciprocated longitudinally
across the top of said fram'e, a shuttle-bar for
said shuttle mechanism, a shuttle pivotally
mounted upon said shuttle bar, a lock-bar as-,
sociated with said shuttle- bar adapted to
travel longitudinally thereon, means associ-
ated with said cam-pulley for causing said
lock-bar to travel forward on said shuttle-bar
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when said shuttle-bar is in its forward posi-
tion,. lateching means associated with said
shuttle-bar for holding said lock-bar while in

said forward position, and means for releas-

ing said loek-bar from said shuttle-bar when

sald shuttle-baris at the rearend of its stroke,

substantially as described.
13. In a machine of the class described,the

combination with a supporting-frame, of a
horizontal shaft rotatably mounted thereon,

a series of eam-pulleys rigidly secured to said
shaft, means for driving said shaft, a shuttle-

bar, acam-roller onsaid shuttle-bar, camways.

on one of said cawm-pulleys for engaging said
cam-roller whereby said sbuttle-bar is inter-
ruptedly reciprocated across the top of said
frame, a shuttle consisting of side walls piv-
otally mounted upon said shuttle-bur, a
bridge-bar connecting said sides, a groove in
said shuttle-bar adapted to receive said
bridge-bar when said shuttle is depressed, a
lock-bar associated with said shuttle-bar and
adapted totravellongitudinally thereon,cam-
ways upon said cam-pulley adapted to-cause
forward travel of said lock - bar upon said

shuttle-bar,whereby said lock-bar is disposed:
above said bridge-bar to lock the shuttle to
the shuttle-bar, and latching mechanism as-
sociated with said shnttle-bar for locking said:
lock-bar to said shuttle-bar when said lock-:
bar is in its forward position on said shuttle-
bar, and means associated with said cam-pul-
ley for releasing said latching mechanism to

allow said lock-bar to be returned to its nor-
mal position, substantially as deseribed.

14. In a machine of theclass described,the
combination with a supporting-frame, of a’
horizontal shaft rotatably mounted thereon,
a series of cam-pulleys rigidly secured to said’
shaft, means for driving said shaft, a shuttle-
bar, a cam-rolleron sald shuttle-bar ,CAMWAYS.
on one of said cam-pulleys for engaging said’

cam-roller whereby said shuttle-bar is inter-

ruptedly reciprocated across the top of said
frame, a shuttle eonsisting of side walls piv-:

otally mounted npon said shuttle- bar, a

bridge-bar connecting said sides, a groove in!
said shuttle-bar adapted to receive said
-bridge-bar when said shuttle is depressed; a
lock-bar associated with said shuttle-bar and:

adapted to travel longitudinally thereon,cam-
ways upon said cam-pulley adapted to cause
forward travel of said loek-bar upon said
shuttle-bar, whereby said lock-bar is disposed
above said- bridge-bar to lock the shuttle to
the shuttle-bar, and a spring for returning

said lock-bar to-its normal position after be-

ing released from said shuttle-bar, substan-
mally as described..

15. In amachine of the class described, the‘
combination with a supporting-frame, of a

horizontal shaft rotatably mounted thereon,
a series of cam-pulleysrigidly secured tosaid

shaft, means for driving said shaft, a shuttle-:

bar, a cam-roller on said shuttle-bar, camn-
ways on one of said eam-pulleysforengaging

sald cam-roller whereby . said shuttle-bar is.

7

interruptedly reciprocated across the top of
said frame, a shuttle consisting of side walls
pivotally mounted upon said shuttle-bar,
bridge-bar connecting said sides, a groovein

"said shuttle-bar adapted to receive said

bridge-bar when said shuttle is depressed, a
lock-bar associated with said shuttle-bar and
adapted totravellongitudinally thereon, cam-
ways upon said cam-pulley adapted to cause
forward travel of said lock-bar uponsaidshat-
tle-bar, whereby said lock-bar is disposed
above said bridge-bar to lock the shuttle to
the shuttle-bar and means for causing said
shuttle to be tipped upward about its pivos
upon-release of said lock-bar, substantially
as described. ‘

16. In a machine of the class described, the’

combination with a supporting-frame, of a
bed-plate therefor, forming-bars adapted to
reciprocate transversely over said bed-plate,
means for causing said bars to meet and to
aline, a notch adapted to receive said bars
after meeting, meauns for feeding between said
bars and said noteh the material to be folded,
means for causing downward vertical travel
of the bars into said notch to arrange the ma-
terial therein so that the free ends thereof ex-
tend upward along the sides of said bars,and
means for folding said free ends over said
bars whereby the material is folded 1nt0 a

‘tube, substantially as described.

17. In a machineof the class described, the

ecombination with a supporting-frame, of a
-bed-plate therefor, a frame extending longi-

tudinally over sald bed-plate and hinged at
one end thereto, transverse bearings at the
forward end of said hinged frame, rodsadapt-
ed to reciprocate Within said-bearings, form-
ing-bars terminating the inner ends of said

rods, a cam-post, arms extending upwardly

from said cam-post, levers mtervemng be-
tween the ends of said arms and said recip-
rocating rods, eam mechanism for causing
downward travel of sald arms whereby said
rods are brought toward each other to cause
the forming-bars to meet and whereby after
such meeting said hinged frame is caused to

travel down ward a nobeh adapted to receive

said formmc-bars means forfeeding between
said bars and sa1d notch the materlal to be

folded, said noteh receiving said bars upon
the downward travel thereof whereby said

material is’disposed within said noteh sothat

the free ends ‘thereof extend upwardly and

along the sides of said bars, and means for
folding over the tops of said bars said free
ends, wherebv the material is folded mto &
tube, substanblally as described.

18.:Ina machine of the class described, the
combination with a supporting-frame, of a

bed-plate therefor, a frame extending longi-

tudinally above said bed-plate and hmwed at

one end thereto, transverse bearings at the
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forward end of said hinged frame, rods adapt-

ed toreciprocate with sald bearings, forming-
platesterminating theinner ends of sald rods,
a cam-post, arms extending upwardly from
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said cam-post, pitman-levers intervening be-
tween said arms and said reciprocating rods,
said levers being pivoted at their. elbows to
the outer ends of said rods and pivoted at one
end thereof to said bearings, diagonal slots

atthe other ends of said levers, pivots engag-.

ing said slots with the ends of said arms, and
cam mechanism for causing a downward
travel of said arms whereby said pivots en-
gage said slots in the pitman-levers to cause
said forming-bars to meet and to travel
downward with said hinged frame upon fur-

. ther downward travel of said arms after said
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pivots have engaged the lower ends of said
slots, a notch adapted to receive said form-
ing-bars, feeding mechanism for feeding be-
tween said bars and said slots the material to
be folded, said material being arranged with-
in said slots so that the free ends thereof ex-
tend upward along the sides of said bars after

said bars have been received by said slots,

and means for folding said free.ends over

‘said bars, whereby the material is folded

into a tube, substantially as deseribed.

.19. Ina machine of the class described, the
combination with a supporting-frame, of a
bed-plate therefor, a. frame extending longi-
tudinally above said bed-plate and hinged at
one end thereto, transverse bearings at the
forward end of said hinged frame, rods adapt-
ed to reciprocate with said bearings, forming-
plates terminating the inner ends of said rods,
a cam-post, arms extending upwardly from
said cam-post, pitman-levers intervening be-
tween said armsand said reciprocating rods,
said levers being pivoted at their elbows to

-the outer ends of said rods and pivoted at’

one end thereof to said bearings, diagonal

-slots at the other ends of said levers, pivots

engaging said slots with the ends of said

arms, and cam mechanism for causing a
.downward travel of said arms whereby said

pivots engage said slots in the pitman-levers
to  ecause said forming-bars to meet and. to
travel downward with said hinged frame upon
further downward travel of said arms after

.said pivots have engaged the lower ends of.
‘said slots, a notch adapted to receive said:

forming-bars, feeding mechanism for feeding
in the shape of a band and between said
noteh ‘and said bars the material to be fold-
ed, a blade attached to said hinged frame
adapted upon downward travel of said frame
to cut from said band the section to be fold-
ed, said section being disposed within said

notch so that the free ends thereof extend.
upwardly and along the sides of said bars af-

ter said material has been carried into said

notch by said forming-bars, and means for.

folding over the tops of said bars said free

ends, whereby the material is folded into a
tube, substantially as described.

20. In a machine of the class described, the
combination with a supporting-frame, of a
.bed-platetherefor, a forming-bar having ver-
tical travel, a shuttle-bar adapted to be re-
ciprocated longitudinally across the top of

65
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said bed-plate and below said forming-bar, a
transverse notch at the top of the forward
end of said shuttle-bar adapted to receive
said forming-bar, a lock-bar adapted to
travel longitudinally over said shuttle-bar, a
ledge extending upwardly from the forward
part of said lock-bar, a feeding mechanism
for feeding between said noteh and said form-
ing-bar the material to be folded, means fer
causing downward travel of said forming-bar
to carry said material into said notch, where-
by the free ends of said material extend up-
wardly along the sides of said forming-bar, a
V-shaped spring pivoted at its bend above
said forming-bar, one leg thereof being en-
gaged by the ridge on said lock-bar as said
lock-bar travels forward upon said shuttle-
bar, whereby the other leg is adapted to en-
gage one of said upwardly-extending ends to
fold it over said forming-bar, the other up-
wardly-extending end of the material being
engaged by the forward end of said lock-bar

-to be folded over said folding-bar, whereby

said material is folded into a tube, substan-
tially as deseribed.
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21. In a machineof the class deseribed, the

combination with a supporting-frame, of a
bed-plate therefor, a frame disposed longitu-
dinally at the top thereof and hinged at one
end thereto,transverse bearingsatthe forward
end of said frame, rods adapted toreciprocate

within said bearing, forming-bars terminat--

ing the inner ends of said rods, a cam-post,
armsextending upwardly from said cam-post,
levers intervening between the outer ends of
said reciprocating rods and said upwardly-
extending arms, means for causing a down-

ward travel of said arms, whereby said rods

are first caused to bring said .forming-bars

.together, whereupon the hinged frame with
-said forming-bars is carried downward, a
shuttle-bar adapted to reciprocate longitudi-

nally across the top: of said bed-plate, a

‘transverse notch in the top of the forward
end of said shuttle-bar, adapted to receive

said forming-bars, a locking-bar adapted to

travel longitudinally over the top face of said

shuttle-bar, a ridge at the forward end of
saidlocking-bar, feeding mechanism for feed-

ing between said notch in the shuttle-bar and

said forming-bars the material to be folded,
said material upon the downward travel of
said forming-bars being disposed within said
notch so that the free ends thereof extend
upward, aninverted-V-shapedspring pivoted
to said hinged frame above said forming-bars,

one leg of said spring being engaged by said
-ridge on the locking-bar as said locking-bar

is brought forward, whereby the other end

.of said spring engages one of the upwardly-

extending ends of the material to fold this
end over the forming-bars, the forward end
of the locking-bars engaging the other up-

wardly-extending end of said material to also

fold this.end over the locking-bar, whereby
the material is folded into a tube, substan-
tially as deseribed. . : :
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29. In‘a machine of the ¢lass deseribed, the
eombination with a supporting - frame, of a
bed-plate therefor, a frame disposed longi-
tudinally at the top thereof and hinged at
one end thereto, transverse bearings at the
forward end of said frame, rods adapted to
reciprocate within said bearings,forming-bars
terminating the forward ends of said rods, a

‘cam-post,arms extending upwardly from said

cam-post, levers intervening between the
outer ends of said reciproeating rods and said
upwardly-extending arms, means for causing
adownward travel of said arms, whereby said
rods are first caused to bring said forming-
bars together, whereupon the hinged frame
with said forming-bars is carried downward,
a shuttle-bar adapted to reciprocate longi-

tudinally across the top of said bed:plate, a

transverse noteh in the top of the forward

end of said shuttle-bar, adapted to receive.

said forming-bars, a locking-bar adapted to
travel longitudinally over the top face of said
shuttle-bar, a ridge at the forward end of
said loeking-bar, feeding mechanism, for
feeding in the shape of a band and between
said noteh in the shuttle-bar and said form-
ing-bars the material to be folded, a blade

disposed at the forward end of said hinged

member in advance of said forming-bars,

adapted upon downward travel of said frame!
to eut off a portion of the material to be
~ folded, said material upon the downward.
"~ travel of said forming-bars being disposed’
within said notch so that the free ends there-:
of extend upward, an -inverted-V-shaped:
spring pivoted to said hinged frame above’

said forming-bars, one leg of siid spring be-

ing engaged by said ridge on the locking-bar
.as said locking-barisbrought forward,where-:
by the other end of said spring engages one’
of the npwardly-exténding ends of the ma-:
terial to fold this end over the forming-bars,:
the forward end of the locking-bars engag-
.ing the other upwardly-extending end of said-
material to also fold this end over the loek-:
ing-bar, whereby the material is folded into,

" . a tube, substantially as deseribed.

50

23. In a machine for making spools, the
combination with feeding mechanism forfeed-
ing the material from which the spool is to’
be made, of means for folding said material;

- into a tube, and means for flaring out the

63

ends of said tube to form flaps, sabstantially
as described. ~ T

24. In a machine for making spools, the
combination with feeding mechanism for feed-

ing the material from which the spool is to

e made, of means for folding said material
into a tube, and bars and springs for flaring
out the ends of said tube to form flaps, sub-

stantially as described.

5

25. In a machine for making spools, the
combination with feeding mechanism for feed-
ing the material from which the spoolis to

be made, of means for folding said material:
.into"a tube, bars having a wedge-shaped end,

" ‘and springs havinga V-shaped end, said ends

)

‘being adapted to engage the ends of said

tube to flare them out to form flape, substan-
tially as deseribed. .
26. In a machine for making spools, the

70

combination with feeding mechanism forfeed- -

ing the material from which the spool is to

-be made, of means for folding said material

into a tube, bars having a wedge - shaped
end, springs having a V-shaped eand, and
cam mechanism for actuating said bars and
springs, whereby the ends thereof engage the
ends of said tube to tlare them out to form
flaps, substantially as described.

27. In a machine for making spools, the

75
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combination with feeding mechanism for feed-

ing the material from which the spool is to be
made, of means for folding said material into

‘atube, horizontal barshavinga wedge-shaped

end, lateral notchesnear the ends of said bars,

85

springs associated with each of said barshav- -

ing V-shaped ends bent inwardly, indenta-

‘tions near the'ends of said springs adapted to
Jie in the notehes in said bars, and means for

engaging the ends of said bars and said

-springs with the ends of said tube, whereby
said sube euds are flared out to form flaps,

substantially as described. .

.28. Tn a machine for making spools, the
combination of feeding mechanism for feed-
ing the material from which the spool is to-be
made, folding mechanism for folding said ma-
terial into a tube, horizontal bars having a
wedge-shaped -end, lateral notches near the
ends of said bars, springs associated with

each of said bars, having V-shaped ends bent -

inwardly, indentations near-the ends of said
springs adapted toregister with and lie in the

notches in said bars, and ‘means for causing

longitudinal motion of said bars- and the
springs associated therewith, whereby the
énds of said tube are engaged and flared ouf

to form flaps, substantially as deseribed.

29, In a 'machine for making spools, the

‘combination of feeding mechanism for feed-
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ing the inaterial from which the spoolisto be |

made, folding mechanism for foldingsaid ma-
terial into a tube, horizontal bars having a

-wedge-shaped  end, lateral notches near the

ends of said bars, springs associated. with

‘each of said bars, having V-shaped ends bent

inwardly, indentations near the ends of said
springs adapted to register with and lie'in the
notehes in said bars, cam mechanism for caus-

{-ing said bars and thespringsassociated there-

with to travel longitudinally together to en-
gage the ends of said tube, and means for de-
taining said springs when in sueh engage-
ment, whereupon by further iravel of said
bars, said springs are spread, whereby the
ends of said tube are flared out to form flaps,

‘substantially as described.

30. In a machine for making spools, the
combination with asupporting-frame, of feed-
ing mechanism mounted thereon for feeding
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the material from which the spool is to be

‘made, forming-bars, shuttle mechanism serv-

ing in conjunction with said. forming-bars to
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fold the material into a tube, means for flar-
ing out the ends of said tube to form flaps,
and means for causing said shuttle mechan-
ism to carry said tube from the folding posi-
tion to the flaring position, substantially as
described.

31. Inamachine formakingspools,the com-
bination with a supporting-frame, of feeding
mechanism mounted thereon for feeding the
material from which the spool is to be made,
a forming-bar, shuttle mechanism serving in
conjunction with said forming-bar to fold the
material into a tube, bars and springs, means
for causing said bars and springs to flare out
the ends of said tube to form flaps, and means
for causing said shuttle mechanism to carry
said tube from the folding position to the
flaring position, substantially as deseribed.

32. Inamachinefor makingspools,the com-

bination of a supporting-frame,feeding mech-

anism for feeding in the shape of a band the

. material from which the spool is to be made,

a forming-bar having vertical travel, a shut-.

" tle-bar adapted to be.reciprocated longitudi-
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- receive said forming-bar as it travels down-"
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nally across the top of said frame and below

-said forming-bar, a noteh in the top of the

forward end of said shuttle-bar adapted to

ward, means acting in conjunction with said

shutlle-bm' for folding said material into a.

tube about s:id forming-bar, means for re-
taining said tube upon said shuttle-bar to be

carried thereby, and flaring mechanism hav-:

ing flaring bars and springs for engaging the
ends of said tube to flare them ontwardly to
form flaps, substantially as described.

33. In a machineof the class described, the,

combination with a supporting-frame, of a se-

ries of cam-pulleys mounted thereon, shuttle,

mechanism associated with one of said cam-

pulleys to be reciprocated thereby longitudi-:

nally across the top of said supporting-frame,

feeding mechanism for feeding the material
to be acted upon, folding mechanism acting.
in conjunction with said shuttle mechanism.
for folding into a rectangular tube the mate-.
rialfed by said feeding mech(mlsm said shut-
tle mechanism serving to carry sald tube from,;

said folding position, to be further acted upon

by flaring mechanism, horizontal bars for said

flaring mechanism having a wedge-shaped

and, springs associaled with said bars havipg
. V-shaped ends, and means for causing longi-
said bars toward edeh other:

tudinal travel of
to engage the ends of said tube carried by
said shuttle mechanism, whereby said ends
are flared out to form flaps, substantially as
deseribed. :

34. Inamachine of the class deseribed, the |-

combination withasupporting-frame,of feed-
ing mechanism mounted upon said frame for
feeding the material to be acted upon, a shut-
tle-bar adapted to be reciprocated longitudi-
nally across the top of said frame, a notch in
the top of the forward end of said shuttle-
bar, a forming-bar having vertical travel and

- adapted to engage said notch when said shut-
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tle-bar is at the forward end of its stroke, to

dispose therein the material to be folded, a .
70

‘lock - bar associated with said shuttle -bar

adapted to travel longitudinally thereon, a
folding-springacting inconjunection withsaid
lock-bar to fold the material over said form-
ing-bar into the shape of a tube, meauns for
withdrawing said forming-bar fromsaid tube,

means for causing said shuttle mechanism to-

carry said tube to another position on said
frame, flaring mechanism adapted to act upon
said tube when in such other position, hori-
zontal bars for said flaring mechanism having
wedge-shaped ends, springs associated with
said bars, cam mechanism for causing said
bars with said springs to travel longitudi-
nally to engage the ends of said tube carried
by said shuttle mechanism, and means for
causing said springs to be spread, whereby
the ends of said tube are flared outwardly to
form flaps, substantiaily as described.

35. In a machine for making spools, the
combination withasupporting-frame, of feed-
ing mechanism mounted thereon for feeding
thematerial from which thespoolis to bemade,
shuttle mechanism adapted tobereciprocated
longitudinally across the top of said frame to
carry the material to be acted upon, folding
mechanism acting in conjunction with said
shuttle mechanism for folding said material
into a tube, flaring mechanism for tlaring out
the ends of said tube to form flaps, and means
for securing flange portions to said flaps, sub-
stantially as deseubed

36. In a machine for makmg spools, the
combination with feeding mechanism for feed-
ing the material from which the spool is to be
made, folding mechanism for folding said ma-
terial into a tube, flaring mechanism for flar-
ing out the ends of said tube to form flaps,
punch mechanism for punching from said
material the flange portions of said spool, and
means for causing said flange portions to be
secured to said flaps, snbstantially as de-
seribed.

37. In-a machine for making spools, the
combination with feeding mechanism for feed-
ing the material from which the spoolisto be
made, of folding mechanism for folding said
material into a tube, flaring mechanism for
flaring out the ends of said tube to form flaps,
punching mechanism for punching from said
material the flange portions of said spool,
means for securing said flange portions to
said flaps to form the completed spool, and
means for causing said fihished spool to be
thrown from the machine, substantially as
described. _ v

38. In a wachine for making spools, the
combination with feeding mechanism for feed-
ing the material from which the spool is to be

.made, folding mechanism for folding said ma-

terial into a tube to form the core portion of
said spool, flaring mechanism for flaring out
the ends of said tube to form flaps for receiv-
ing the flange portions of said spool, a set of
Dunches adapted to cut p01t10ns out of said
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material to leave openings having the size of

the opening in said core portion, another sef

' of punches adapted to ent from said material

"

the finished flange portion, and means for
causing said other set of punches to carry
said finished flange portions into engagement
with the flaps of sald core portions, substan-

" tially as described.
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39. In a machine for making spools, the
combination with feeding meehanlsm forfeed-
ing the material from Whleh the spool is to be
made, of folding mechanism for folding said
material into a tube to form the core pormon
of said spool, flaring mechanism for flaring

out the ends of S‘le tube to form flaps for re-

ceiving the flange portions of said spool,
punch mechamsm for forming the flange por-
tions of said spool, shuttle mechanism adapt-

ed to be reciprocated lon O'11311(1111a11y aeross |
‘the top of said machine to act in conjunction
‘with said folding, flaring and punching mech-

anisms and to earry the material to be acted
upon to each of these mechanisms, guide-

walls in which said shuttle mechanism is

adapted to travel, punch-openings in said

guide-walls, one of said openings having the

shape of the opening in the core portion of a

‘'spool, the other having the shape of the flange:

portion of said spool, means for feeding the

material for said langes to pass bysaid pu neh- f
openings, punches adapted toenter said open-

ings and to eut from said material passing

thereby the finished flange portions, and:
means for securing the finished flange por-!
tions tosaid core portlon substanmally asde-!

scribed.

40. In a machine for making spools, the'
combination withféeding meehamsm forfeed-:
ing the material from whieh a spoolis to be

made, folding mechanism for folding said

material into a tube to form the core portion’
for said spool, {laring mechanism for flaring’
out the ends of s(ud tube to form faps for:
receiving the flange portions of said spool,.
punehmfr mechamsm for punching from said:
- material the flange portions for said spool,:
shuttle mechanism adapted to be reciprocated:
longitudinally across the top of said machine,
~and acting in conjunction with said folding
mechamsm flaring mechanism ard pu nchm«rg
mechamsm, guide-walls between which said

shuttle mechanism is adapted to travel,
punch-openings through said guide-_walls,
means for feeding the material for said flanges

adjacent to the outside of said guide-walls
‘and by said punch-openings, punches for said

punch mechanism adapted to pass through
said openings to cut the finished flanges from
said material, means associated with said
punches for securing said flange portions to
said core portions, whereby a finished spool

-is formed, and means associated with said

shuttle mechanism for causing said finished

spool to be thrown from the machme, _sub-'

stantially as described.
41. 'In a machine for making spools, the

combination with feeding mechanism for feed-

ing the mateual from which the spool is to be
made, folding mechanism for folding said ma-
terlal into a tube to form the core portlon of
said spool, flaring mechanism for flaring ont

the ends of said tube to form flaps for receiv--

ing the flange portions of said spool, a set of
punches adapted to cut openings in said ma-
terial having the size of the opening in said
core portion, a second set of punches adapted
to eub flange portiois around said openings
cut by said first set of punches, means asso-
ciated with said second set of punches for
carrying said flange portionsinto engagement
with said core nmtlons, and means for caus-
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ing said flange portions to adhere to said core

portions Whereby a finished spool is formed,
substantially as.deseribed.

42. In a machine for making spools, the
combination with feeding mechamsm forfeed-
ing the material fromr which the spool is to be
made, folding meehanism forfolding said ma-
terial into a tube for forming the core por-
tion of said spool, flaring mechanism for flar-
ing out the ends of said tube to form fiaps for
receiving the flange portions of said spool a
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set of pnnches adapted to cut openings in -

said material having the size of the opening
in said core portion, a second set of punches
adapted to cut the finished flange portions

around said openings eut by the first set of .
punches, means associated with said second

set of punches for carrying the flange por-
tionsinto engagement with said core portions,
means for applying adhesive material to the

outside of said flaps, and means for moisten-
1 ing said flange portions, whereby said flange

porblons adhere to said flaps as said flange
portions 4are brought into engagement Wlt;h
said core portions, substantially as described.
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43. In a machme for making. spools, the:.

combination with feeding mechamsm for feed-

‘ing the material from which the spool is to be

made, folding mechanism for folding said ma-
terial.into a tube to form the core portion of

I1O

said spool,-flaring mechanism for flaring out *
the ends of said tube to form faps for receiv- -

ing the flange portions of said spool, a set of
punches adapted to cut openings in said ma-

terial having the size of the-opening in said

core portion, a second set of punches adapted
to cut finished flange portions around said
opening cut by the first set of punches, means
for causing said second setof punches to carry
the finished flange portions into engagement

-with the flaps ofsmd core portions, and means

for applying adhesive material between said
core and said flange portions, whereby said

‘portions are secured together to form a fin-

ished spool.

44, In & imachine for making spools, the
combination with folding mechanism for fold-
ing material into a.tube to form the core por-
tion of the spool, feeding mechanism for feed-
ing the material to said folding mechanism,
flaring mechanism for flaring out the ends of

“said tube to form flaps for receiving the flange
“porticns -of -the spool,. said -material being
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giummed on the inside, whereby the outside
of the flaps is gummed, punch mechanism for
forming the ﬁan ge portwns of the spool, feed-
ing mechanism for feeding material from
which the flange portions are to be made, a set
of punches addpted to cut openings throuvh
said flange material having the size of the
opening in said core portion, a second set of
punches adapted to cut finished flanges about
said opening cut by the first set of punches,
sponges disposed in the path of the material
fed to the punching mechanism, whereby the
flange portions are moistened, and means
whereby said second setof punchesare caused
to press the moistened flange portions against
the gummed surface of the flaps, whereby a
finished spool is formed, substantially as de-
seribed.

- 45. In a wachine for making spools, the
combination with folding mechanism for fold-
ing material into a tube to form the core por-
tion of the spool, feeding mechanism for feed-
ing the material to said folding mechanism,
flaring mechanism for flaring out the ends of
said tube to form flaps for receiving the flange
portions of the spool, said material being
gummed on the inside, whereby the outside

.of the flapsis gummed, punch mechanism for

forming the ﬁanoe portlons of the spool, feed-
ing mechanism for feeding material from
which the flange portions are to be made, aset
of punches ada‘pted to cut openings through
said flange material having the size of the
opening in said core portion, a second set of
punches adapted to cut finished flanges about
said opening cut by the first set of punches,
sponges disposed in the path of the material
fed to the punching mechanism, whereby the
flange portionsare moistened, means whereby
said second set of punches are caused to press
the moistened flange portions against the
gummed surfaces of the flaps, whereby a fin-
ished spool is formed, and means for causing
said finished spool to.be thrown from the ma-
chine, substantially as described.

46. In a machine of the class described, the
combination with a supporting-frame, of a
forming - bar adapted to reciprocate - trans-
versely across the top of said supporting-
frame, shuttle mechanism adapted to recip-
rocate longitudinally across the top of said
supporting-frame, and means for feeding be-
low said bar material to be folded, said shub-
tle mechanism acting in conj unction with said
forming-bar to fold said material into a tube,
substantially as described.

47. In a machine of the class described, the
combination with asupporting-frame,of form-
ing-bars adapted to reciproeate traunsversely
over the top of said supporting-frame from
opposite sides thereof, means for causing said
bars to meet and to alme shuttle meehamsm

.adapted to be reelprocated longitudinally

across the top of said supporting-frame, and
means for feeding below said forming-bars
material to be folded, said shuttle mechan-
ism operating in conjunetion with said form-
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ing-bars to fold said material into a tube, sub-
stanmally as described.

In'a machine of the class descr ibed, the
combmatlon withasupporting-frame,of form-
ing-bars adapted to reciprocate transversely
over the top of said.supporting-frame from
opposite sides thereof, means for causing said
bars tomeet and toaline, shuttle mechanism
adapted to be reciprocated longitudinally
across the top of said supporting - frame,
means for feeding below said forming-bars
material to be folded, said shuttle mechan-
ism operating in conjunction with said form-
ing-bars to fold said material into a-tube, and
means for withdrawing said forming - bars
from the folded tube, substantially as de-
seribed. -

49. In a machine of the class described, the
combination with a supporting-frame, of a
forming - bar adapted to reciprocate trans-
versely over the top of said frame, a shuttle-
bar adapted to be reciprocated longitudinally
across the top of said frame, means for feed-
ing material below said forming-bar, said
shuttle - bar operating in conjunction with
said forming-bar to fold said material into a
tube, means for withdrawing the forming-bar
from the folded tube, and a lock-bar for hold-
ing the folded tube in place on said shuttle-
bar, substantially as described.

50. In a machine of the class described, the
combination withasupporting-frame,of form-
ing-bars adapted to reciprocate transversely
over the top of said supporting-frame from
opposite sides thereof, means for causing said
bars to wmeet and toaline, a shuttle-bar adapt-
ed to bLe reciprocated longitudinally across
the top of said supporting-frame, means for
feeding below said forming-bars material to
be folded, said shuttle-bar operating in con-
junction with said forming-bars to fold said
material into a tube, means for withdrawing
the bars from the folded tube, and means for
holding the folded tubein place on the shut-
tle-bar, substantially as described.

51. In a machine of the class described, the
combination with a supporting-frame, of a
forming-bar. adapted to reciprocate trans-
versely across the top of said supporting-
frame, shuttle mechanism adapted to reecip-
rocate longitudinally across the top of said
supporting-frame, means for feeding below
said bar material to be folded, said shuttle
mechanism acting in conjunection with said
forming-bar to fold said material into a tube,
and means for applying a flange to either end
of said folded tube whereby a finished spool
is formed, substantially as deseribed.

52. In a machine of the class described, the
combination with a supporting-frame, of a
forming - bar adapted to reciprocate trams-
versely across the top of said supporting-
frame, shuttle mechanism adapted to recip-
rocate longitudinally across the top of said
supporting-frame, means for feeding below
said bar material to be folded, said shuttle
mechanism acting in eonjunction with said
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forming-bar to fold said material into a tube,
means for applying a flange portion to either
ond of said folded tube whereby a finished
spool is formed, and means for throwing the
finished spool from the machine,substantially
as described.

53. In a machine of the class described, the
combination with a supporting-frame, of a
forming - bar. adapted to reciprocate trans-
versely over the top of said frame, a shuttle-
bar adapted to be reciprocated longitudinally
across the top of said frame, means for feed-
ing material below said forming-bar, said
shuttle- bar operating in eonjunction with
said forming-bar to fold said material into a
tube, means for withdrawing the forming-bar
from the folded tube, a lock-bar for holding
the folded tube in place on said shuttle-bar,
and means for applying a flange portion to
either end of said folded tube whereby a fin-
ished spool is formed, substantially as de-
seribed.

54, In a machine of the class described, the

13

combination with a supporting-frame, of a
forming - bar adapted to reciprocate trans-
versely over the top of said frame, a shuttle-
bar adapted to be reeiprocated longitudinally
across the top of said frame, means for feed-
ing material below said forming- bar, said
shuttle - bar operating in conjunction with
said forming-bar to fold said material into a
tube, means for withdrawing the forming-bar
from the folded tube, a Tock-bar for holding
the folded tube in place on said shuttle-bar,
means for applying a flange portion to either
end of said folded tube whereby a finished
spool is formed, and means for releasing the
finished spool from said shuttle-bar, substan-
tially as deseribed.

In witness whereof I hereunto subseribemy
name this 24th day of April, A. D. 1903.

JOHN S. GOLDBERG.

Witnesses:
Lynn A. WILLIAMS,
CHARLES J. SCHMIDT.
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