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To all whom it may concermn:

Be it known that I, CHARLES J. BELLAMY, &
citizen of the United States of America, re-
siding at Springfield, in the county of Hamp-
den and Commonwealth of Massachusetts,have

invented a new and useful Method of and

Mechanism for Handling Fabric, of which the
following 1s a speclﬁca,tlon

My invention relates to 1mpr0vement’s in
methods of and mechanisms for handling flexi-
ble material, particularly fabric such as pa-
per, cloth, sﬂk and the like, in which and by
which the maternl when wound is arr anged

in substantially concentric separated sections
in such a manner that no portion of the ma-
terial comes into contact with any other por-

tion of the same; and it consists in the method

by which such arrangement is brought about
and in certain pecuhar means or mechamsm
for handling the material at various stages
of the process, all as hereinafter set for th
and the ob]ects of my invention are, first, to
provide a method and means for succ,eqstully
handling flexible material in continuous strips,
which quuil es time exposure to air, heat, or
other like influences before 1t 1s ready to Ful-
the purpose for which intended, and to fur-
sh a package of such material in convenient
form for future use or for repacking in some
other form; second, to provide mechanism

~which with one species of oper ation reels up

the flexible material to meet the above-men-
tioned requirements, leaving it in condition

to be unrolled when desnecL and with other

species of operation where required operates
the rotary members of the machine, so that
the material can be drawn off without undue

“strain thereon, and, third, to provide a prac-

ticable and efficient machine embodying the
elements essential to the successful C‘LI’I‘VII]G‘
out of the 1mpr0ved method.

A further object is to equip a machine of
the class specified above with simple but et-
fectual devices for conveniently and quickly
operating and controlling the rotary members

thereof.

The handling of long strips of freshly-print-

the uses for which my invention is especially
adapted. ~

|

Still another object of my invention 1s not
only to arrange the flexible material so that
it occupies a comparatively small compass
without contact with itself while being ex-
posed to air, heat, or other elements, but when
desired to increase the effect of the elemental

action on the material and to fo‘ ord means for

this purpose.

I attain these objects by the mech‘tmsm
illustrated in the accompanying drawings, In
which-—

Figure 1 is a front view of a machine capa-

ble ot handling fabric in accordance with the

above -men_tloned method, the auxiliary appa-
ratus for rotating the drums in a reverse di-
rection being omitted; Fig. 2, an elevation ot
the working end of the machine, including the

aforesaid auxiliary apparatus; Fig. 3, a front.

view of said apparatus; Fig. 4, alongitudinal
section of the drums on lines # =, Fig. 2; Fig.
5. a view of the inner face of the small cap;
F10' 6, a view of the inner face of the large
cap; Fw' 7. an enlarged cross-section throuoh
the hubs of the drums looking toward the lat-
ter; Fig. 8, an enlarged cross-section through
the drums looking toward the large cap; I‘iﬂ'

9, a longitudinal section throua'h the drums,

showmo amochﬁed form of construction; Fw

10, an end view of two associated reels which
are adapted to be used in place of drums, and
Fig. 11 an elevation showing the hub of each

inner drum projecting bevond the hub of each
adjacent outer drum.

Similar ficures and letters refer to similar
parts thr ouohout the several v lews.

My method consists in securing the forward
end of the material required to be drawn into
the package to an interior member and then
through the medium of certain concentric ro-
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tary members winding such material around go

a common center 1n such & manner that no
portion thereof touches another portion, the
package when complete having more or less
of a spiral formation, but the major portions

of the different 1&3?615 or thicknesses have a 95

| uniform outline, there being, in fact, no lack

of ceneral uniformity except at the points
Whele two layers connect. In forming the

package the material is led from the forward
end, as stated, and in disembodying the pacl-
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age the material is led from the opposite end, | long enough to accommodate the maximum

the package being reduced one layer after
another until the material of which the same

“was composed has passed into another form

or condition. After the package has been
formed, provided it is desired to accelerate
the elemental effect, a more or less rapid ro-
tary motion 1s imparted to said package for
such length of time as may be required. The
drying of ink may not be hastened by this
method or this particular step in the method
rather; but for driving off certain kinds of
moisture from fabric or paper and for many
other purposes such step added to the method
of winding possesses points of great value.
The apparatus or machine with which the
aforesald method is carried into effect con-

sists, essentially, of a plurality of rotary mem-
bers with means to operate them in proper

sequence for winding and means to reverse !

sald members in proper sequence for unwind-
ing, the latter means not being required, or
at least not being necessary, however, when
the rotary members are light enough and the
material wound thereon strong enough to op-
erate them without tearing itself.

Referring to the drawings, particularly at
this time to Figs. 4, 7, and 8, a series of ro-
tary members 1s shown, consisting of drums
1, 2, 3, and 4, provided at one end with hubs
1%, 2% 3% and 4" respectively. For the sake
of convenience in description the ends of the
drums where the hubs are will be designated
as the ““closed” ends and the opposite ends as
the “*open” ends.
outer ends of all of the hubs except the inner
one, and a cap 6 is placed over the open ends
of all of the drums. The hub 1* from the in-
ner drum 1 extends through and beyond the
cap 5, and the cap 6 i1s provided with a cen-
tral trunnion 7. The cap 5 is provided with
flanges @ on 1ts inner face, which serve as sup-

- ports and guides for the contacting ends of

the hubs 2% 3% and 4%, while said cap, hubs,
and the aforesaid closed ends of all of the
drums are supported, directly and indirectly,
by the hub 1*. The cap 6 1s provided with
similar flangesaon itsinner face which support
and cuide the open ends of all of the drums.
The apparatus thus far described is mounted
between supports 8 and 9, which respectively
afford bearings for the hub 1* and the trun-
nion 7. The cap 6 may be prevented from
rotating when desired by means of a pin 10 ex-
tending from the top of the support 9 into a
boss 6" on the outer face of said cap. A driv-
ing-pulley 11 is tight on the projecting end
of the hub 1% to which power is applied from
any convenient source for the purpose of ro-
tating the members during the process of
winding. Hach of the drums, with the ex-
ception of the inner one, is provided with a
longitudinal slot 4, and each of the hubs, with
the exception also of the inner one, is provided

with a longitudinal slot &’.. The slots 4 are |

A cap b is placed over the

width of whatever material the drums are
adapted to handle and should be sufficiently
wide to permit said material to pass through
the same without touching except on the edges,
which form supports or bearing-surfaces for
the under side of the material, as will be here-
inafter more fully explained.

A tab 12, preferably of some stout textile
material, has its inner end securely attached
to the drum 1 and is of sufficient length to
extend out of and beyond the slots 4, as shown.
In the present instance I secure the tab 12 to
the drum 1 by forming a longitudinal slot 4’
in sald drum and a sheath in said tab, which
sheath 1s inserted in said slot and a rod 12*
introduced into said sheath inside of said
drum. The material to he wound or reeled
1s fastened, by means of pins or in any other
suitable manner, to the free or exposed end of
the tab 12. Within the spaces between the
hubs and extending into each other’s paths of
travel are projections ¢, firmly attached to the
outer periphery of the hub 1% the inner and
outer peripheries of the hubs 2* and 3% and
the inner periphery of the hub 4%

In order to overcome momentum and steady
the rotary members while reeling, as well as
to afford adequate means for assisting in the
unwinding of the material on the drums.
there may be employed a pulley 13, connect-

ed by a chain, rope, or belt 14 with the hubs.

The pulley 13 is tight on a shaft 15, journaled
in uprights or supports 16 16 and having a
driving-pulley 17 fast on one end. In order
to retard the pulley 13 to whatever extent
may be desired, friction is produced on the
shaft 15 by means of bearing-boxes 18 18 and
nuts 19. One end of the belt 14 is made fast
at 14", Fig. 3, to the pulley 13, and the other
end of said belt enters a slot in the hub 1.
where it is held by one or more pins ¢ on the
inside of said hub, as shown in Fig. 7. The
length of the belt 14 is sufficient to enable it
to be wound around the hubs in the same

manner as the fabricis wound upon the drums.

Power from any suitable source is applied to
the driving-pulley 17 for the purpose of re-
versing the motion of the drums and assist-
ing in unwinding the fabric thereon, as will
presently appear. )

The operation of the machine is as follows:
Assuming that the arrangement of the pro-
jections ¢ relative to each other is such that
when the drums are rotated in the direction
of the arrows in Figs. 2, 7, and 8, each inner
drum can make an approximately complete
revolution before the next outer drum is
brought into action. To wind or reel a strip
ot freshly-printed paper, for example, attach
the forward end of such strip printed side up
to the exposed end of the tab 12 and cause the

driving-pulley 11 to revolve in the direction of

the arrow in Fig. 2. This operation results
irst in rotating the hub 1% and the drum 1 one
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full revelution, Jess the thicknesses of the pro-
jections ¢ between the hubs 1* and 2%, before
the drum 2 is set in motion, and in wmdlnof' a
layer of paper ¢ nearly around the outelde of
said drum 1, the tab and layer being dr awn 1

through the elote b. 'The contact of the projec-
tion ¢ on the outside of the hub 1* with that on

the ‘inside of the hub 2 next causes the last-
mentioned hub and the drum 2 to make a full
revolution. less the thicknesses of the projec-
tions between the hubs 2" and 3% before the
drum 38 is disturbed, the drum 1 making at
this time its second revolution, although no

more paper'is wound on saild drum 1, but a
layer is wound on the outside of said drum 2,
‘as said paper is drawn through the slots 4 in

the drums 3 and 4. At the third revolution
of the drum 1 and the second of the drum 2
the drum 8 takes on a layer of paper in pre-
cisely the same manner as in the other two
cases, and another revolution of the drums 1,
9. and 3 completes the reeling operation bV
wmdmo* a layer of paper ar -ound the dram 4.
The motive power is now disconnected unless
1tis desired to continue the rotation of all of the
drums for the purpose of more rapidly dry-
ing the paper, which may be done whenever
found necessary or desirable. In Fig. 8 all
of the drums except the outside one have re-
ceived their layers of paper. It will be seen
upon reference to the drawings, when con-
sidered in connection with the foregoing de-
scription, that no portion of the paper comes
into contact with any other portion and only
the under or inside surface of said paper comes
into contact with the drums.
both in winding and unwinding. It is also
true in all cases that the longitudinal edge of
each slot 0, which i1s driven against the paper
in winding and supportsitin unwinding, alone
So 1t is clear

The

paper is now in the form of a package and
may so remain as long as desired.

At the beginning ot the reeling epemtlon
the major portlon of the belt 14 is wound on
the pulley 13; but immediately the hubs be-
oln to wind ssud belt onto themselves in sub-
etfmtlally the same manner as the paper ¢ 1S

wound onto the drums, and since said pulley

is under restraint afforded by the bearings
for the shaft 15 as the belt causes the pulley
to revolve while being unwound therefrom 16
acts as a brake on the hubs dnd cylinders,

preventing any excess of motion that might

otherwise be due to momentum. In Fig. 7

the belt 14 is shown as being wound eround -
the hubs 1* and

2%, The hub portion of the
belt is drawn freely in and out of the slots §’
like the tab and paper operated by and with
the drums. When the rotary motion of the
drums is to be continued atter the reeling op-
eration has been completed, the belt 14 should
be disconnected from the pulley 13; other-

finally ‘the drum 1.

This 1s ‘true |

{
i

wise further motion of said drums in the di-
rection of winding would be prevented.

As there would in some cases be danger ot
tearing the paper if it alone were depended
upon to rotate the drums backward to unwind
in the opposite direction to that necessary for
reeling, I prefer to actuate said drums 1n the
reverse direction by means of the belt 14.
To do this, the driving-pulley 17 is rotated
so as to rewind the belt on the pulley 13, (such
belt, it detached for the reason stated in the
preeedmo* paragraph, heing again connected
with said pulley 13,) which action results in
first rotating all of the hubs and drums one
revolution backward nextall except the outer

hub and drum, since at the end of the first

revolution the projections ¢ between the

hubs 4" and 8" part eompany and change theilr
relation to each other, then the hubs 2% and
1* and the drums 2 and [, and finally only
the inner hub and drum, w ‘hen the operation
i1s complete and the driving-pul]ey 17 1s
stopped. ©One drum after another, beginning
with the outside one, comes to a stop when
dropped from the combination until all are
stationary. As the drums are rotated back-
ward, the paper ¢ is first unrolled from the
drum 4. next the drum 8, then the drum 2, and
Said paper leaves the
slots & without touching the edges of the same
except with its under 51de The paper 18 led

from the drums as paid out and packed in

whatever form may be desired, being de-
tached from the tab 12 at the end ot the un-
winding operation.

" The drums may be loosely mounted on a
tight shaft 20, Fig. 9, which takes the place
et the trunnion 7 and supports the hub end
of the apparatus, or the hub 1* may be tight
on such shaft, which is permitted to_remlve
and has the driving-pulley thereon, or said
shaft, with the pulley thereon, may be per-
mitted to revolve once in either direction 1n-
dependentlv of said hub 1% projections ¢ be-
ing provided for both the shaftt and the 1n-

side of the hub 1% In the last instance the
belt 14 should be secured to the shaft 20 in-

stead of the hub 1* and the inner end of the
tab 12 to said shaft instead of the drum 1, as

this arrangement increases the capacity of the
machine.

In place of drums for the rotary winding
and unwinding members reels may be used
such reels eonsisting of any number of len-
gitudinal bars for the support of the fabric.
In Fig. 10 two reels are shown 1n proper rel-
ative position. Iach of these reels consists
of four supporting-bars 21 for the fabric,

“such bars being attached at one end to a head

29, to which the necessary slotted hub or
equivalent member is connected, and adaptea
at the other end to engage the flanged cap 6.
A frame 23 supports the bars 21 of each. reel

inside of the projecting ends of such bars.
- which engage the cap-flanges a.

An edge, as
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0", of one of the bars 21 of each reel serves
to support the fabric in the same manner as
the corresponding edge of a slot &.

In order to provide fora free circulation of
air throughout the interior of the drums, per-
forations may be made in the hub ends of
sald drums, as shown at 7 in Fig. 9, in the
sides of the drums outside of the field adapted
to be occupied by the fabrie, as shown at #/
in such view, and in the cap 6, as shown at 7’
in sald view, or otherwise, as may be deemed
most expedient, the number and location of
such perforations not being material for the
purposes of this case, the essential thing be-
Ing to permit air to circulate freely in the
drums. A forced draft might be employed
with the drums either when in motion or sta-

tionary. Usdally if the drums are not to be

used for accelerated drying purposes none of
the perforations 7 7/ 7" need be provided. A
reel similar to those shown in Fig. 10 is well
adapted for the circulation of air in and
through the same and around the material
thereon.

In Fig. 11 I show the drums supported at
one end, as before, and separate supports for
the hubs at the other end. In this case each
smaller hub extends beyond the adjacent
larger one and may have power applied there-
to to rotate the corresponding drum a pre-
determined distance in either direction. The
hubs 1°, 2, 3° and 4" are mounted in as many
arms 8°, rising from a support 8 The op-
posite ends of the drums may also be provided
with hubs, which hubs may be mounted in
the manner just explained, or the drums
themselves may be so mounted at one or both

“ends, hubs being dispensed with.

It should be borne in mind that the retard-
ing and reversing chain, rope, or belt might
be connected with the drums direct instead of
operating 1 connection with the hubs; fur-
thermore, that a number of comparatively
narrow strips of material might be reeled
upon and reeled off of a series of long drums
at a time, there being a single wide tab or a
number of narrow ones provided to which
the strips of material could be fastened. Al-
though the hubs could be dispensed with it is
believed they add materially to the machine
by deecreasing friction and reducing length ot
belt and size or sizes of pulleys and gears if
any of the latter be here used.

In the event that the reeling parts are very
light or the tensile strength of the reeled ma-
terial 1s considerable the latter may be un-
reeled by drawing on its end without assist-

ance from any chain, rope, or belt.

Any number of drums or reels may be em-
ployed and various retarding devices for such
membersas well asactuating means for the belt
14 in unwinding may be substituted for the de-
vice and means shown and described, mechan-
1sm whereby the belt outside of the hubsis con-
trolled and operated by astraightaway pull be-

777,934

| ing an instance of such substitution. These and

numerous other changes of minorimportance
in form, arrangement, and construction, in-
cluding those pointed out in preceding para-
graphs, may be made without departing from
the nature of my invention or getting beyond
the scope of the same.

What I claim as my invention, and desire to
secure by Letters Patent, is—

1. Fabric-handling mechanism comprising
a plurality of concentric rotary members dif-
fering from each other in transverse sectional
cimensions, each exterior member remaining
stationary while the adjacent interior member
1s rotated for a predetermined distance.

2. Wabric-handling mechanism comprising
a plurality of concentric rotary members dif-
fering from each other in transverse sectional
dimensions, one of said members being an ac-
tuating member, and means to transmit mo-
tion from the actuating member to the ex-
terior member or members, sequentially ro-
tating 1t or each of them for a predetermined
distance. |

3. Fabric-bandling mechanism comprising
a plurality of concentric rotary members dif-
fering from each other in transverse sectional
dimensions, one of said members being an ac-
tunating member, and means to transmit mo-

tion from the actuating member to the ex-
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terior member or members, sequentially ro- |

tating it or each of them for a predetermined
distance, one end of said actuating member
extending longitudinally beyond any exterior
member. |

4. Fabric-handling mechanism comprising
a plurality of rotary concentric members dif-
fermg from each other in transverse sectional
cdimensions, sald members adapted to be ro-
tated 1n progressive agglomeration from with-
1n outwardly.

5. Fabric-handling mechanism comprising
a plurality of concentric rotary members dif-
fering from each other in transverse sectional
dimensions and adapted to be rotated in pro-
gressive agglomeration and to have air circu-
late freely in and through the same.

6. Fabric-handling mechanism comprising
a plurality of concentric rotary members dif-
fering from each other in transverse sectional
dimensions, said members adapted to be ro-
tated in progressive agelomeration, and means
to cause or permit alir to circulate in and
through the same.

7. Fabric-handling mechanism comprising

a plurality of rotary concentric members one,

of which is an actuating member, said mem-
bers differing from each other in transverse
sectional dimensions and adapted to be rota-
ted in progressive aggolomeration from with-
In outwardly, the end of the actuating rotary
member projecting longitudinally beyond the
end or ends of the outer member or members.

8. Fabric-handling mechanism comprising
a plurality of concentric sequentially-rotated
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and retarded members differing from each

other in transverse sectional dimensions, one

of such members being an actuating member.
9. Fabric- mndhnﬂ' mechanism comprising
a plurality ering

of concentrlc members diff
from each other In transverse sectional dl-

‘mensions,the outer member,if there be but one
such, and each outer member if there be more.

than one such, being provided with support
for a strip of ﬂe}ﬂble material adapted to ex-
tend from within outwardly.

10. Infabric-handling mechanism. the com-
bination with a plurahty of rotary concentric
members differing from one another in trans-
verse sectional hmensmns of an interiorly-
tastened flexible tab, the outer member, if

~there be but one sueh and each of the other

members, 1f there be more than one such, be-
1ng provided with support for said tab, which
latter is adapted to be connected with the ma-
terial to be handled.

11. Fabric-handling mechanism comprising
a plurality of rotary concentmc members and
annular supports in which such members are
mounted at the ends, said members differing

from each other in transversesectional dlmen-

S101S.
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12. Fabric-handling mechanism comprising
a plurality of rotary concentrlc members dif-
tering from each other in transverse sectional
dimensions,»-and a plate provided with annular
supports on its inner face, in'which said mem-
bers are mounted at one end.

13. Infabric-handling mechanism, the com-
bination with a plurahty of concentric rotary
members, one of which is an actuating mem-

ber, said members differing from eaoh other

1n fransverse sectional dlmensmns of a plate
pr:)mded with a central opening adapted for
the passage of sald actuating member, and
with annular supports on the inner side there-
of adapted for thesupportof said rotary mem-
bers other than the actuating member.

14. Fabric- hmdlm@mechamsm comprising
a plurality of rotary concentric members dif-

fering from each other in transverse sectional

d1mensmns the outer member, if there be but
one such, and each of the outer members, if
there be more than one such, being provided
with support for a chain, rope or belt, one
end of which is fastened mtemoﬂy |

15. In fabric-handling mechanism, the com-
bination with a plurahty of rotary concentrlc
members differing from each other in trans-
verse sectlonal dlmensmns with a chain, rope
or belt fastened mtermrly and Wrapped se-
quentially around the exterior members so
that the application of traction to said chain,
rope or belt causes the rotary members to ro-

O

tate separately and in the opposite direction
to that taken by them in winding up the chain,
rope or belt.

16. The combination, in fabric-handling
mechanism, with a plurality of concentric ro-
tary members differing from one another in
transverse sectional dimensions, the outer of
such members, it there be but one such, and
each of them. if there be more than one such
being promded with support for a strip of
fabric fastened interiorly, of a chain, rope or
belt fastened at one end interiorly, said chain,
rope or belt being of greater length than the
sum of the circumferences of said rotary mem-

‘bers on the line of the connection of the chain,

rope or belt.

17. The combination, in fabric-handling
mechanism, with a plurahty of concentric ro-
tary members differing from each other in
transverse sectional dimensions, the outer
member, it there be but one such, and each
of the outer members, if there be more than
one such, being provided with support for a
chain, rope or belt one end thereof being fas-
tened interiorly. and means for chtuatmcr the
other end thereof.

18. Fabric-handling mechanism eompmsmo
a plurality of concentric rotary members dif-
fering from each other in transverse sectional
dimensions and having hub portions of trans-
verse sectional dimensions reduced from the
other portions of the same, and annular sup-
ports 1n which the ends of said hubs are

‘mounted.

19. FKabric-handling mechanism comprising
a plurality of concentric rotary members dif-
fering from each other in transverse sectional
dimensions and having hub portions of trans-
verse sectional dimensions reduced from the
other portions of the same, which latter are
provided with support for a strip of flexible
material adapted to extend from within out-
wardly.

20. Fabric-handling mechanism comprising
a plurality of concentric rotary members dif-
fering from each other in transverse sectional
dimensions and having hub portions of trans-
verse sectional dimensions reduced from the
other portions of the same, which latter are
provided with support tor chain, rope or
belt one end of which is fastened interiorly.

Intestimony whereof Lhavesigned my name
to thisspecification in the presence of two sub-
seribing Wltnesseq

OHARLEb J. BELLAMY.

Witnesses:
F. A. CUTTER,
E. M. SEARs.
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