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- To all whom it TAY CONCETI:

10

Be it known that I, GEORGE S. WITHAM, a
- ¢itizen of the United 5tates residing at Madi-
son, In the county of Somelset and State of

Mame, have invented certain new and useful

Improvements in Pdpel Winding Machines,.

of which the following is a spemﬁeatlon
My invention lelates to that class of paper-

winding machines in which strips of paper
cut flOIIl a, wide web are wound upon a shaft

or bar to which motion is imparted by a

power-driven drum of larger diameter, upon
which the bar rests and which revolves in
contact with that portion of the paper inter-
posed between the bar and the drum. Ma-

chines of this general type have been quite

| ettenswely used, and their general construc-

20

~experienced in winding strips or webs of pa-

30

tion is well undelstood
make the winding-bars of great length, often
over one hundred and ﬁfty inches, while they

are usually only about three inches in diame- -

ter, and much diffieulty has heretofore been

per evenly. or umformly on such bars by rea-
son of the springing or bending of the bars
between their bearings or points of support,
which are often from one hundred to one hun-
dred and forty inches apart.
found difficult in such machines to prevent
the paper from wrinkling just before being
wound, the paper often being wound on the
Wllildllln'-bal with  numerous wunkles in it,

~ which very materially impairs its usefulness.

35

) 40-
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~ from, and nov el devices whereby the general
e "elene} of the machine is mmea,sed uhlle_

to

One object of my invention is to prevent
the springing or bending of the winding-bar.
"Another object is to prevent the wrinkling

not overlap, and hence shall be WO und in sepa-,

rate distinet rolls.
Further objects of my lmentmn are to pro-

" vide improved means for raising and lower-

ing the winding-bar, for placing the winding-
bal in its beaunﬂf% and for removing it thele—

the construction is simplified.

Heretofore what are known ags * two (]llll’ll_

winders” and also “‘one-drum w inders” have
been used.

down between the barand the drum.
chines operating in this way the pull on the
| bar by the paper is in the same direction as -
It is for

this reason that the winding-bar has tended

_perfectly straight and even condition.
some prior machines the paper has been con-

It is customary to
veyed to the under side of the winding-bar;

It hasalso been

‘hand side elev&tlon thereof |
Llonmtudlnal vertical section of one end of the
Fig. 41s

a detail view, on an enlarged scale, showuw

In my machine I employ one | ¢

over the top of the winding-bar and then
In ma-
the push on the bar by the drum.

to spring or bend. In my machine the paper
is ea,rried to the under side of the winding-

| bar and comes into contact with the bar (01'
the paper on the bar) and the drum In sub-
stantially the same vertical plane.
~pull on the shaft by the paper is opposed to

the push on the shaft by the drum, the two
forces counteracting or countelbalanemtr

each other, and the shaft is maintained in a
In

Thus the

d_rum. | Usually the papei"- has been carried

55
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but in all sach machines the paper has fir st :

traversed a considerable portion of the drum,
for which reason the counterbalancing. pull
of the paper incident to my invention is not
‘present, and, furthermore, it .is well known

that in such ma,chmes the paper often wrin-

Tn my machine the paper
apparatus over a

75

‘kles while traversing the drum before reach--

| ing the winder.
;pabses from- the slitting
‘spreader and directly from the spreader to

30

the drum and the winding-bar without first -

‘traversing any other portion of the drum.
In faect the only part of the paper in contact
‘with the drum is that portion immediately
below the winding-Dbar.
placed as close as: possﬂ)le to the winding -
‘mechanism, so that the strips of paper mto

of the paper, while a third object of my in- | which the web is cut have no chance to over-

~ vention is to feed the paper from the slitting |
“apparatus to the winding-bar in such man- |
ner that the edwes of the Stmps of paper shall

‘The spreader 1s

1ap or to wrinkle before being wound.

- By my machine a web of paper of n*ieat i
| mdth——csay one hundred and ﬁfty mches |

90

wide—may beslitinto stripsof various widths

and wound evenly and uniformlyon the same
bar.

"The bar may be easily raised and low-
“ered and may be readily removed fmm and_-
‘inserted into its bearings.. = - --

In the accompanying dmmnﬂ's, F.lﬂ‘l.lle 1

shows a front elevation of my improved pa-.
shows a left-
Fig. 3 shows a.

per-winding machine. Fig. 2

machme on the line 3 3 of Fig. 2

102
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- tical section, of the spreader.

IO

in side elevation one of the bearings for the |

winding -shaft and some of the parts con-
nected therewith.

detail view of a portion of the spreader. Fig.
7 18 a view, on an enlarged scale and in ver-
Fig. 8 is a per-
spective view of one of the front slide-blocks
which rises and falls with the bearings of the
winding-bar, and Fig. 9 shows a transverse
section of one of the bearings for the wind-

~ ing-shaft on the line 9 9 of Fig. 5.

15

20

25

‘"The main frame of the machine may be of
~any suitable construction.

Asshown, it con-
sists of two upright side pieces A A’, having

flanged bases a, and connected at their up-

per ends by a brace-bar B. The side pieces
A A" may be otherwise braced, if desired,
and they have forwardly-projecting portions
A* A% upon which are mounted the bearings

C forthe shaft C'of thedrum D. The drum

D is of usual construction and may be driven
in the usual way. A guard E is secured to
the frame below the drum to prevent paper

or other trash from finding its way beneath |

the drum. From the front ends of the ex-

~ tensions A”® rise standards F, the upper ends

of which have curved seats f to receive the

- winding-bar just before it is inserted in its

_30

35

40 . .
~ per thereon. After afew layers of paper are

45
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bearings. From these seats frails G extend
rearwardly to the side pieces A A’. The rails
are inclined downwardly, and the winding-
bar may be rolled from its seat f down the
rall G into its bearings. |
The winding-bar H in the machine illus-

trated is one hundred and forty inches long

and three inches in diameter. The ends of
the bar are squared at £ to receive a wrench
employed for giving a few revolutions to the
bar in order to start the winding of the pa-

wound on the bar the remainder of the wind-
ingis performed by thedrum. Thewinding-
bar is shouldered at 2’ near each end, the por-
tions of the bar from A’ to the opposite ends
being reduced in diameter.” By this means

endwise movement of the bar is prevented.
~T'he reduced portions of the bar project

through bearings I, in which the bar is free

to revolve while the bearings are raised and

. lowered in the manner hereinafter described.

The bearings for the bar aresecured to guide-
blocks, which move vertically in guideways

- on the side pieces A A'.  Tigs. 4, 5, 8, and 9

55

illustrate clearly the construction of the bear-
ings and the slide-blocks. - Each set of slide-

~ blocks consists of a rear block J, a front

6o

block K, and a central guide-block I.. The
guide-blocks L are arranged to move verti-
cally in slots a’ in the vertical side pieces A
A’. The block L is secured to the rear block

~J,and the front block K is secured to the cen-

tral block L in the manner illustrated in Figs.

4,5,and 9. The block L isshaped to conform
to the front of the side frame A or A’, the

arrangement béing such, as clearly shown in

the drawings, that the slide-blocks are guided

Fig. 5 shows atransverse.
-section on the line 5 5 of Fig. 4. TFig. 6 is a

1ts bearings.

686,180

vertically while being prevented from lateral
movement. | —

To each front slide-block L is secured a cast-
ing M, forming one member of a bearing for
the winding-bar.
with a curved seat m/, in which fits a curved
bushing, forming one-half of the bearing for
the bar. This bushing may be secured to
the front slide-block L in the manner illus-
trated in Kig. 4. Hach casting M is formed
with two forwardly-projecting lugs M2, be-

tween which is arranged the downwardly-
projecting arm 7 of the upper member N of

the bearing. This upper memberis provided
with a curved or semicircular bushing 7/,
which forms the upper portion of the bearing
for the bar H. The arm = is hinged to the
lugs m* by a bolt n»?, and the upper member

‘N of the bearing is adapted to swing about
the axis of the bolt. From the upper end of

each casting N projects two lugs 0, between

This casting M is provided

70

75

8o

which is pivoted a spring-pawl O, adapted to

engage a tooth o', secured to the upper end of

Q0

the casting M, the arrangement being such

that when the pawl O engages the tooth o
the two members of the bearing are securely

locked together; but when the pawl is disen-

gaged from the tooth o the bearing may be
opened and the upper member N may be
swung forward, as illustrated by dotted lines
in Fig. 4. It will be observed that the two
portions of the bearing are divided not by a
horizontal division, but on an incline, the
point ¢ at the lower front end of the bearing
being a considerable distance below the hori-

zontal plane passing through the axis of the

winding-bar. By thisarrangement when the

bearings are lowered the points x may be low-

ered below the top cf the rails G and the bar
may be rolled out of the seats f, down the
rail G, and into the bearings in the members
N, while the front members of the bearings
are swung forward to the position indicated
by dotted lines in Fig. 4. When the shaft is

‘thus rolled into position, the members N may
-be raised, pushed back, and locked. By these

arrangements I am enabled to handle the
winding - bar with great facility. The bar
may be placed on the seats f by hoisting ap-
paratus and may then be readily rolled into
I am thusenabled to save con-
siderable time in the operation of the ma-

chine.

- The upper end of each slide-block K is

formed with a forwardly-projecting lug I, to
‘which is attached one end of a sprocket-chain
P, which extends over a sprocket-wheel Q on

the shaft R. This shaft extends from one
end of the machine tothe other and is mount-
ed in suitable bearings r, mounted on the up-

per ends of the side frames A A’. The chains

95

100

105

110

115

120

125

P after passing over the sprocket-wheels Q

extend downwardly some distance below the
plane of the rails G and under the sprocket-
wheels S, mounted in bearings supported by
the frame-pieces A A'. The chains then ex-

| tend upwardly and are connected by yield-

130
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ing connections s to the ‘rear slide-blOcks J.

- The sprocket-wheels Q are keyed to the shaft
R, and the arrangement is such that as the
Wmdmg-bar is ralsed 1ts bearings are raised,

and likewise the slide-blocks J K L, the shaft
R being turned as the bar rises. When the
bar 18 lowered the shaft R 1S turned in an
opposite dir eetwn

On the right-hand end of the shaft R is at—- |

tached a pulley or sheave R’, to which is at-
tached a chain R? carrying a Welght R3. The
effect of these last-mentioned devices 18 to
tend to move the shaft R in such a direction
as to tend to move the winding-bar down-
wardly. This is for the purpose of causing a
certain amount of downward pressure to be
exerted for the purpose of facilitating the
winding of the paper on the bar when com-
mencing the operation, as the weight of the
bar in 1tself is not always sufficient to cause
enough pressure when the winding is started.
On the left- hand end of the shaft R is keyed
a hand-wheel T, just inside of which is also
keyed a ratchef-wheel T', and between the
ratchet-wheel T' and the sprocket-wheel Q is
arranged a large gear-wheel T? which is loose
on the shaft R. The gear-wheel T*carries a
spring-pawl T°, whzch engages the
wheel T". The large gear- “wheel T? engages
a pinion U below 1t which latteris keyed to
a shaft 1, mounted in suitable bearings at-

tached to the side flame-plece A, On the

inner end of this shaft is keyed a large'gear-
wheel U’, which meshes with a pinion U? on
the inner end of a shaft U? mounted in suit-
able bearings ' in the frame- -piece A. On
the outer end of the shaft U3 is secured a

largehand-wheel U4 and justinside the hand-
~wheel a ratchet- wheel #* is arranged and |
A pawl

which is also secured to the shaft U3,
U5 pivoted to the frame A, engages the
ratchet-wheel ?. By this or ﬂ*amzatlon of ap-
paratus as the paper is wound on the wind-

~ing-bar the bar and its bearings rise, the

45

chams P being correspondingly moved and

~ these impart a corresponding movement to

the shaft R and the parts secured thereto;
but' no motion is imparted at this time to the

- loose wheel T?or the other mechanism geared

50

thereto. It will be observed by 1eference to

Fig. 2 that when the shaft R is moved dur-
ing the ascent of the winding-bar, caused by
-the egradually-increasing diameter of the pa-

- per thereon, the pawl T® will merely ride over

55

“bar may be quickly raised when desired; but

Co

the ratchet T tooth by tooth. |
By means of the hand-wheel Tthe wmdmm

if the winding-bar has paper wound thereou
it is p1eferably raised by the hand-wheel T4,
and by means of thishand-wheel U? the wind-
ing-bar may be lowered. Assuming that the

| wmdmg bar has a large roll of paper wound
“thereon and it is desired to lift it off from the
drum, the hand-wheel U* may be turned in

the dlrectlon indicated by the arrow in Fig. 2
This will cause the gear-wheel T% to move in
the proper direction, and the pawl T,

ratchet-

the winding-bar.

1t grows 1n size without turning the gearing;

3

ing the ratchet-wheel T, will cause the shaft .
R 130 move in the propel direction to lift the

By the form of gear-
ing shown small pOWBl applied to the hand-

wheel Ut will raise a great weight on the wind-

ing-bar. If the Wlndll’]ﬂ‘—-bal is elevated and
it is desired to lower it, “the pawl U’ may be
thrown out of enfra,ﬂ'ement with the ratchet-
wheel %, and a whul may be given to the
wheel Ut in the proper direction, ‘which will,
through the gearing shown, cause the shaft
R to be revolved in such dir eetlon as to lower
It will be noted that the

75

8o

top ratchet allows the roll of paper to lift as

butwhen it béecomesnecessary Lo lift the wind-
ing-bar for any purpose this ratchet is always
in posxtlon to turn the sprocket-shaft without
any attention whatever. Thelower ratchet-
wheel 2% is merely used to hold the winding-
bar in an elevated position while the a,ttend-
ant is removing it from its bearings. When
the roll of paper is wound to its full size and
1s taken ount of the machine, it Is necessary
to lower the bearings to their position for re-
ceiving the empty shaft. This is done by
mer ely throwing out the pawl U’ of the lower
ratchet and turning the hand-wheel Utin the
proper ‘direction. AS before stated, a whirl
may be given to the hand-wheel which will

€anse the bearings to run down to the proper

position for receiving the new shaft. When
the bearingsforthe wmdm a-bar have reached

Q0

95

I0Q

their 1owest position, it wﬂl not be necessary
to stop the rotation of the hand-wheel in

order to prevent binding or shock to any
parts of the mechanism, because, as will be
observed, the wheel T* bemn' loose on the shaft

105

R the upper ratchet will allow thehand-wheel

to continue its rotation even after the bhear-
ings have stopped their descent. Inorderto

limit the downward movement of the bear-
ings for the winding-bar, I pmwde adjust-

ings)

ing- sclews V

eome in contact with ’Lhe centl al n*mde blocks

(Indlcated in 1“10* 4: ) These

11O

L when the bearings are lower ed These de- '

vices will stop the downward movement of
the bearings in proper pos1tmn to. 1eee1ve the
empty mndmﬁ-bar | |

The web of paper toﬂ be w ound comes f10111.

slitting - apparatus (not shown in the draw-
and passes by guide-rollers W to a
spreader X. From this spreader the paper
passes to the winding bar and drum and en-

ters between them without first passing over
the top of the bar or traversing any portion

of the drum. The dr um revolves in the di-

115

, 120

125

‘rection indicated by the arrow in Fig. 2, while

the shaft revolves in the direction mdmated

by thearrowin thesame figure. The paperex-
erts a strain on the wmdm ﬂ'—bm in a direction

opposed to its line of movement—that is, it

tends to pull to the left, asindicated in Fig. P

while the drum e«xerts a strain on the wmd-

ing-bar in the opposite direction.

- These two
engag- | forces_ acting on the winding-bar counterbal- .

130
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18 no strain on the wmdmﬂ*-bar which would
tend to bend or spring it. Thespreader X is
arranged as close to the winding-bar as pos-

sible, being removed therefrom a distance

merely sutficient to keep it out of the way of
the maximum size of the roll of paper.

direction from the spreader to the winding
mechanism. This keeps the paper off from

the drum until it is directly under the wind-

ing-bar, while the paper comes in contact
with the roll of paper on the winding-bar im-
mediately over the axis of the drum at first
and very close to this point, even when the

roll has increased in size. When the roll has
attained its largest size, the paper comesinto
contact with the roll a little——-—say an inch—to

oneside of the point where the paper isnipped

between the barand the drum; but this does
not interfere with the operation, as the pull
by the paper on the bar is still opposed by

the push on the bar by the drum, and the con-

tact of the paper with the roll before enter-

It
~will be observed by reference to Fig. 2 that
the paper moves in a downwardly-inclined

|

ing between the drum and bar serves to lay l

the paper smoothly on the roll just before
being subjected to the pressure incident to
pa,ss-ing between the drum and bar. The
winding-bar, it will be observed, is arranged
directly over the axis of the drum and moves
1n a strailght vertical plane at all times. In
this way the feed of the paper in between
the bar and the drum is properly maintained.
If the bar moved in the arc of a circle, this

Teed would be interfered with. Thisspreader
18 for the purpose of preventing .the strips

ol paper into which the web is cut from over-

lapping or becoming interlocked with each

other. Thisspr eaderis preferably construct-

- ed as follows: An I-beam 2’ has secured to

50
535

6o

machine.

each end a bracket «?, to which is attached
a disks«?, which lies elose to oneof the frame-
pieces A A'. To these brackets x?are at-
tached bolts %, which pass through curved
slots «° in the disks «% and also pass through
holes in the frame-pieces A A’. The bolts

are provided with thumb-nuts 2% on their

outer ends. By these devices the inclina-
tion of the spreader may be varied, while it
is firmly supported on the main frame of the
It will be observed by reference
to I'ig. 2 that the spreader may be adjusted
to reﬂ'ulate the inclination of the paper as it
passes to the winding mechanism. Nothing
intervenes between the winding mechanism

and the spreader, so that by varying the in-

clination of the spreader, as above stated,
the inclination of the paper as it enters the
winding mechanism may be regulated. The
spreader-bar Y extends from one side of the
machine to the other, being of a length suf-
ficient to aecommodate the several stmps of
paper which arefed to the winding-bar. The
spreader-bar is oppositely inclined in eross-

section, as indicated in Fig. 7, the paper |

- 686,180

anceor neutralize each other, and hence there | traversing the bar in contact with the edge
y.and a short distance on each side ther eof. _

The under side of the spreader-bar Y is
formed with alongitudinal rectangular groove
y', and to the under side of the bar are se-
cured plates Y', which overlap the under
edges of the groove for a short distance at
front . and rear, as indicated in Kig. 7. In
the groove 7' are arranged a series of sliding
blocks 12 each of which is provided with a
head 7, adapted to slide in the groove, and
with an enlarged lower end ¢°, adapted to re-
ceive the upper screw-threaded end of a short
shaft YS, carrying a hand - wheel Y% The
lower screw-threaded end of the shaft Y°en-
ters a yoke Z, which is adapted to slide on
the I-beam «’ and to be held securely in any
desired position thereon by the set-screw z.
There .are a number of hand-wheels Y* with
the parts connected therewith arranged on
the I-beam. They may be moved from place
to place on the I-beam beneath the spreader-
bar, and they are used for adjusting the
spreader - bar. 1 bhave found that if the
spreader-bar is crowned or slightly convexed
between the strips of paper that the edges of
the strips are made to separate from each
other.and thus are prevented from overlap-
ping or in any way interfering with each
other. In Fig. 6 it will be observed that the
spreadm-bar ig slightly cerowned or convex
at 2’. Such crowns or convex portions may
be produced at the desired points through-
ont the length of the spreader by a proper
manipulation of the hand-wheels Y%, and the
hand - wheels and devices connected there-
with may be moved from place to place under
the spreader-bar, and the crowns or convexes
may be produced at the desired points. This
spreader operates very efficiently in connec-
tion with the winding mechanism, codéperat-

ing therewith to cause the strips of paper to

be wound on the winding-bar without being
overlapped or wrinkled,while irregular wind-

ing ordinarily caused by the bending or.

springing of the bar is avoided by reason of
the fact that the paper. passes directly from
the spreader to the winding-bar in the man-
ner before deseribed.

I claim as my invention—-
- 1. A paper-winding machine compusmﬁ' a
winding-bar, awmdlnn'-drum and a spreader
placed close to the wi—nding--'bar and from
which strips of paper pass directly into con-
tact with the drum under the winding-bar,
without first traversing a portion of thé sur-
face of the drum or passing over the top of
the roll of paper on the bar.

2. The combination of a winding - bar

mounted in bearings movable vertically in

straight lines, a power-driven drum beneath
the winding-bar; and a guide for the paper
adjustable to change the inclination of the

| paper, just before it “enters the winding mech-

anism, said paper being guided into contact
with the drum below the Wlndmﬂ'-bar with-
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out first traversing a portion of the surface
of the drum, or passing over the top of the
winding-bar.

3. The combination of the dl.um the wind-
ing-bar, the seats therefor, the bemmﬂ‘s for
the ba,r, and the guide-raﬂs extending from
the seats to the bearings. |

4, The combination of the drum, the wind-
ing-bar, the guide-rails, and the bearings,
each comprising a lower member, the front
lower edge of which is below the axis of the
bar, and a cap ﬁtt;mﬂ' over the upper part of
the ba;r

5. The combination of a winding-dram, a
winding-bar,guide-rails for the bar, ‘and bear-
ings for the bar, each eomprising a lower
member, the front edge of which is below the
axis of the bar, and a cap hinged to the lower
member and swinging bheleon to open the
lower bearing to receive the bar from the

rails.

6. The combination of the drum, the wind-
ing-bar, the gunide-rails, and the bearings,

“each comprising a fixed lower member, the

front lower edge of which is below the axis
of the bar, and a cap hinged to the lower
member and adapted toswing forwardly and

downwardly below the plane... of the guide-

rails.

7. The combmatmn of the Wmdmn‘-drum
the winding-bar, bearings for the Wmdmﬂ'-
bar, and an adj astable stop for limiting the
downward movement of the bearings.

8. The combination of the winding-drum,
the winding-bar, bearings for the winding-
bar, the guide-rails, and an adjustable stop
for limiting the movement of the bearings.

9. The combmatwn of a wmdmn*-drum &

' winding-bar, vertically-movable bearlugs for

40

the Wmdmﬂ*- bar, power - increasing gedrluw
for raising the bearings and connecblons be-
tween this gearing and the bearings, provided

with devices substantially such as described .

e )

O

for permitting the bearings to rise without

operating the power-increasing gearingas the
paper is bemﬂ wound on the bar by the drum,

but which automatleally connects the gear-

ing with the bearings when 1t 1s desued to
raise them away from the drum.

10. The combination of a winding-drum, a
winding-bar, vertically-movable bealmﬂ's for
the winding—bar, sprocket-gearing connected
with the bearings and moved thereby as the
bearings rise during the winding operation,
a ratchet-wheel moving coincidentally with

‘the sprocket-gearing, a loose gear-wheel car-
rying a pawl engaging the ratchet- wheel, and

power - increasing gearing gealed w1th the

loose gear-wheel.
11, The combination of the winding-dr um

'the winding-bar, the bearings for the wmdﬂ

ing-bar, the Spr oeket ehmn attached at its
oppOSIte ends to one of the bearings, the up-
per and lower sprocket-wheels, the shaft to
which the uppersprocket- wheel is secured, a
hand-wheel and ratchet-wheel fast on this
shaft, a gear-wheel loose on said shaft, a pawl
carried by the gear - wheel, enwaginw the
ratchet-wheel, and power-increasing gearing
connected with said loose gear- -wheel.

12. A spreader for paper- Wllldlnﬂ‘ machines,
comprising an I-beam, aspr eader-bar located
above it, a series of hand-wheels arranged
hOrlzelltally, screws extending upwardly and
downwardly from said hand-wheels, a series
of slides on the I-beam with which the lower
screws engage, and a series of slides on the

spreader-bar, with which the upper SCrews

engage.
In, testlmony whereof I have hereunto sub-
scribed my name,

GEORGE S. WITHAM.

Witnesses:
CLARK G. BOVEE,
5. E. REINECK.
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