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To all whom it may concern:

Be it known that I, FRANK W. WEEKS, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented certain new and useful
Improvements in Machines for Coating Paper
with Carbon-and Similar Materials, of which
the following is a specification.

This invention relates to machines for ap-
plying a coating of carbon to one side of a
sheet of paper, and has for its prinecipal ob-
ject the providing of asimple, economical, and
efficient machine for that purpose. |

A fuarther object of the invention is to pro-
vide a machine that will apply a coating of
carbon to one side of a sheet of paper and cut
it into sheets of desired sizes. |

Furtherobjectsof theinvention will appear
from aninspection of theaccompanying draw-
ings and the following description and elaims.

The invention consists principally in the
combination of means for supplying the pa-
per with carbon and means for spreading the
carbon evenly over and aflixing 1t to one sur-
face of the paper. |

The invention consists, further, in the com-
bination of means for supplying the paper
with carbon, means for spreading the carbon
evenly over and affixing it to one surface of
the paper, and means for polishing or harden-
ing the exposed surface of the carbon.

The invention consists, further, in the com-
bination of means for continuously feeding a
strip of paper through the machine, means
for coating one side of the paper with earbon
and hardening its surface, and means for in-
termittently cutting the carbon-coated paper
into sheets.

The invention consists, further and finally,
in the features, combinations, and details
of construction hereinafter described and
claimed. | |

In the accompanying drawings, Figure 1 18
a side elevation of & machine constructed in

accordance with my improvements; Fig. 2,a

side elevation of the reverse side of the ma-
chine shown in Fig, 1; Fig. 3, a longitudinal
sectional elevation taken on the line 3 of Fig.
4 looking at it in.the direction of the arrows;

“entries have to be made on di

| it from the top and showing a broken strip of

paper as it is being fed into and operated on
by the mechanisms; Kig. 5, a transverse sec-
tional elevation of a portion of the machine,
taken on.the line 5 of Fig. 1; Fig. 6, a sec-
tional detailed elevation taken on the line 6
of Fig. 5 looking in the direction of the ar-
row; Fig.7, a sectional detail view taken on
the line 7 of Fig. 2; Fig. §, an end view of
the slitting or cutting mechanism looking at
it from the left of Fig. 1, and Fig. 9 a trans-
verse sectional elevation taken on the line 9
of Fig. 3 looking at it in the direction of the
arrow. .

In the art to which this invention relates it
is well known that the ordinary paper of com-
merce as usually mapnufactured is made by
applying the carbon to the paperin a liquid
form. The resultant article is a paper hav-
ing a supply of carbon thereon in a loose form
and which has permeated the paper to such
an extent as to discolor the opposite side and
render it unfit for all purposes except that of
making manifold copies or reproduetions. A
further objection to the article is that in han-
dling the paper the carboun comes off on the fin-

gers and discolors the same and also discolors

the adjacent sheets of paper which may come
into contact with it. This class of paper is gen-
erally used in what isknown asthe *‘interleat-
ing 7 system of manifolding—that is, carbon-
sheets are interposed between two or more
leaves 8o as to reproduce copies of the origi-
nal imprint or impression. This method of
using it is expensive, in that it requires con-
siderable time to interleaf the sheets of car-
bon, and in cases where a large number of
ferent sheets of
paper it occupies considerable time.

It is desirable,especially with regard torail-
road-work, that sheets of paper be produced
one side of which may beruled or printed with
the necessary instructions or data and the
other side provided with a thin coating of
carbon permanently affixed thereto and har-
dened in such a manner that it will not come
off tosoil the fingersoradjacentsheetsof paper
unless an extra amount of forceis used. The
advantages incident to the use of a book con-
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manner are that considerable time is saved
and the work of making a large number of en-
tries facilitated in an economical manner,
while the objection of soiling the fingers or
hands of the operator is minimized.

The prineipal object of my invention,there-

fore, 1s to produce a machine which will man-
ufacture a paper of the last-named type in &
simple, economical, and efficient manner and
which will remove the objections incident to
the first-named class of paper in that the pa-
per may be printed or ruled on one side and

for making single or manifold copies thereof.

In constructing a machine in accordance
with my 1improvements 1 make a frame por-
tion A of the desired size, shape, and strength
to hold the operative and other parts in posi-
tion. A roll of paper 3 is arranged adjacent
to one end of the machine,so that it can be fed

into the machine over a set of tension-rolls

b b', which permit the paper to be fed in a taut
condition. |

‘The carbon which I prefer to use in connec-
tion with the coating of the paper consists of
a cake C, formed of a composition of refined
tallow, lampblack, and, when desirable, other
ingredients, such as Prussian blue, to give it
the desired color, of about the consistency of

soap, 8o that i1t can be applied to the sarface |
-~ of the paper without permeating the paper to

discolor the opposite side. The cake of car-
bon is arranged, preferably, in a pocket C'in
siich position that it may be fed onto the pa-
per as it enters the machine by means of a
friction supplying-roll ¢. This carbon-sup-
plying roll during its rotations contacts the
lower surface of the cake of carbon and trans-
fers or carries a certain amount of it to the
paper and rollsit onto the surface. Thisroll,
however, may be dispensed with and the Ca,ke
of carbon be held in such a manner that it

may be contacted directly with the surface of

the paper and its or an additional weight,
spring, or other desirable means be used to
hold it in contact with the paper for the pur-
pose of regulating the supply. Arranged di-
rectly under this carbon-supplying roll is a
second roll D, which rotates with the carbon-
supplying roll and is adjustably mounted in
bearings d, so that its position or the space
between it and the carbon-roll may be regu-
lated.

In order te continuously feed the paper
through the machine, so as to facilitate the
act of coating the paper, I provide a pair of
feeding-rolls K and K, which are preferably
constructed of shafts ¢, having rubber bands
or rings ¢ at or near their end portions, so
thatonly thelateraledgesof the carbon-coated
paper are caught between the feeding-rolls.
Thisarrangement isa preferred arrangement,
in that but a small portion of the resultant
product need be wasted and can be easily re-

‘moved by simply cutting it oft, as will be more

tully hereinafter debcmbed

~_When the carbon has been initially sup- | jacent sheets of paper.

. .
f—

| These wing

i ishing”’

:

used as the ordinary paper of commmerce either

 Geb,0e8

plied to one surface of the paper by means of
the supplying-roll, itisdesirable tospread the
loose particles remaining on the surface in a
uniforin manner evenly over and aflix it to

one surface of the paper and afterward to -

permanently harden the exposed surface of
the carbon. To accomplish this result, two
sets of mechanisms are used, one of whleh I
will term ¢*distributing” and the other pol-
mechanism.

Desembmn’ the distributing mechamsm it
consists of two sets of mbbers G and G,
which are made in a shape resembling the or-

JAS,

75
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dinary blackboard-eraser and which are pro-

vided with a cover g, of flannel, chamois, or
similar material. These rubbers are moved
back and forth transversely across the paper
while it i1s passing through the machine by

means of reciprocating rods ¢g', which are

mounted in suitable bearings ¢° the rubbers
being held down against the paper by means
of tension-springs g° the tension of which is
regulated by tension-screws g*. In order to
reciprocate these rubbers and give them their
proper motion, a rotating cerank-shatt G* is
mounted in a suitable bracket on the frame
portion, so as to be rotated, as hereinafter de-
scribed, from the driving-shaft of the ma-
chine. Thiscrank-shaft G*is provided with
a crank-plate ¢° at each end thereof, having
engagement with vibrating levers G°. These
vibrating levers are pivotally mounted on
links ¢% at the lower ends thereof, which in
turn are pivotally mounted on the bracket,
while the upper ends of the vibrating levers
a,re pivotally connected by means ot the links

| ¢" with the rubber-carriers G*on the vecipro-

cating rods. It will be observed by inspect-
ing Figs. 4 and 5 of the drawings that the
wrist-pins on these ¢crank-plates are mounted
diametrically opposite each other, this ar-
rangement being preferred for the purpose of
giving the rubbers opposite reciprocating nio-
tions, thus equalizing the tension of the rub-
bers on the paper and not tending to disturb
the position of or destroy the paper asit is be-
ing fed through the machine,.

Describing the polishing or hardening
mechanism, I provide a rotating shaft H and
mount it in suitable adJustable bearings on
the bed of the machine. 7This rotating shatt
carries a set of wings h, extending mdmlly
therefrom and armnged diagonally with re-
lation to the axis of the shatt in such a man-
ner as to meet at or near the center and form
obtuse angles, as is particulariy shown in
Fig. 4 of the drawings.

polisher from striking the paper a violent
blow,and thusdisturbingortearing the paper.
polishers are coated or covered
with ﬂa,nnel chamois, or similar material and
are revolved at a high rate of speed in such a

le
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Thisarrangement is
| preferred for the purpose of preventing the

125
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manner as to permanently affixor harden the

exposed surface of the carbon coating, so as
to minimize the danger of disfiguring the ad-
In order to operate
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this polisher rapidly, I prefer to connect it by | shatt upon and by which this segmental gear

means of the belt 2’ with a pulley /i on one ot
the feed-rolls. |

When the paper has been coated on one
side, as above described, with a surface of
carbon, it is desirable that it should be cut
into such sizes as may be required for com-
merce, either to form loose sheets, leaves ot
a book, or pad, as may be desired. In order
toaccomplish this result in thesame machine,
I provide a set of intermittently-operated
feed-rolls T and I, arranged back of the pri-
mary set of feed-rolls. Intermediate these
two sets of feed-rolls and preferably below the
sameisanidler-roll I?, (see Fig. 3,)soarranged
that it may be moved up and down in a slot
7 in such a manner that the web of paper ¢/
may be passed around the same and permit
the difference between the counstant and in-

termittent feeds to be taken up—thatis, a

certain amount of slack or idle paper can be
provided for, so that the coating of the paper
may be constantly carried on, while the cut-
ting is being done intermittently or at pre-
determined periods of time.

To cut the paper into the desired size, I
provide a cutter K and arrange it upon a
vertical movable cross-head &, mounted 1n
ouides &' by means of the rods £~
ter is arranged above the path of the paper, so

that as the paper is fed through into position
shown in Fig. 3 the cutter is moved down-

wardly and contacts the paper near the longi-
tudinal center and with the aid of the lower
catter K’ cuts it into desived length.

The intermittentfeeding-rollsaredriven as
follows: A main driving-shaft L is provided,
one end of which carries adriving-pulley (and
the opposite end a bevel-gear L. This shaft
is also provided with a spnr-pinion /', which
engages with a spur-gear I* and a shaft I-.
The opposite end of this shaft is provided
with a crank-plate 5. (See Fig. 2.) 'The
lower roll of the intermittent feeding-rolls 1s
provided with a pinion /!, meshing with a gear
L, which in turn is provided with a ratchet
5. Avibratinglever{®is provided and mount-
ed on a stud /7, and one end of this vibrating
lever is connected with the crank-plate £° by
means of the link L°, while the other end of

the vibrating lever is provided witha link L

55

60

engaging with a rocking lever [°. This rock-
ing leverisin turn provided with a pawl %, the
free end of which engages with the ratchet in

such a manner thatthe rotations of the erank-

plate cause the rocking lever to vibrate 1n one
direction and allow the pawl! to slip over the
teeth of the ratchet, while the opposite move-
ment causes the pawlto engage with the teeth
of the ratechet and rotateits gear and the feed-

rolls one step in their rotation and feed the |

paper through the desired length. .

The reciprocationsof the cutterand its cross-
head are accomplished as follows: One of the
guide-rods k* (see Fig. 2) is provided with a
rack &%, which engages with a segmental gear

%, this gear being secured toa shaft #°. The

This cut-

is mounted is operated by means of a rod &%
which is passed through a pivoted socket kT
on the crank-plate, so thatduring the rotation
of the crank-plate an oscillating motion is
oiven to the segmental gear to cause the ver-
tical movements of the cutter. 1t will be no-
ticed from an inspection of Fig. 2 that the
parts are so timed that during the backward

‘motion of the pawl the cutter descends and

cuts the paper, while during the forward mo-
tion of the pawl and the operation of the in-

' termittent feeding-rolls the cutter is moved

upwardly and allows the paper to be fed into
position for cutting. |

After the paper has been cut into lengths
transversely it is desirable to ent it into the

‘width required for commercial sheets, books,

or other purposes. In order to accomplish
this result, it is first desirable to arrange the
paper squarely before it is slit, and in order
to accomplish this result I mount a rock-shaft
M in a suitable bracket on the machine and
provide it with upwardly-extending fingers
m, so arranged that they are moved in the
path of the paper, as shown in Fig. 3, and as
the paper is fed forwardly by means of the de-
livery-belts N it is arranged squnarely there-
on and held until the fingers are depressed
out of the path of the paper. In order to vi-
brate the fingers into and out of the path of
the paper, the rock-shaft is provided with a
lever-arm m’, which isin turn engaged by an
operating-rod m? the engagement being such
that the operating-rod may reciprocate
through the connection. This operating-rod
is provided with nuts m? and between these
nutsand the arm of the rock-shaft is inserted
a helically-coiled spring m*.
end of this operating-rod is pivotally con-
nected to the rod kf of the rocker-shaft £° so
that during the vibrations of the rocker-shatt
in one direction the spring forces the fingers
downwardly and ont of the path of the paper,
while the movement of the operating-rod in
the opposite direction releases the tension of
the spring from acting on the lever of the
rock-shaft, and the weight of such lever lifts
the fingers normally up into the path of the
paper. After the paper has been squared
and the fingers released the delivery tapes or

The opposite
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belt N carries it forward into position to be

acted on by the slitting-cutters P, which slit
it into sheets of the desired width, as shown
particularly in Fig. 4, and also cut off the lat-

‘eral edges of the sheet of paper which have

been grasped between the rolls. Theslitting-
cutters are operated by means of a belt p,
which engages a pulley p’ on the shaft of the
lower slitting-cutters and a pulley P’ on the
main shafrt. |
At times the carbon -coating mechanism
may act faster than the cutting and slitting
mechanisms, while at other times the cutting
and slitting mechanisms may act faster than
the carbon-coating mechanism. It is desir-

able, therefore,to provide means by which one
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or both of these mechanisms may be thrown
into or out of operation.

Describing first the means by which the car-
hon-coating ‘mechanism is operated, an inter-
mediate driving-sheft R 18 pmvided, which
has a spur-gear r, engaging with a pinion ' on
the crank-shaft of the rubbing mechanism.
One end of this intermediate driving-shaft, is
provided with a bevel-pinion R’', engaging

with a bevel-pinion 7% on the continuous feed-

ing-rolls, so as to drive such rolls. The op-

posite e_nd of this intermediate shaft is pro-
vided with a bevel-pinion 73, which operates
g spur-gear 74 on the car bon-supplymw rolls
by means of the gears 7°, 7% and 7%, so that
motion is mlpmted to this Supplymg roll. A
driving-pinion R® is mounted on a hollow
sleeve, which 1sin turn loosely mounted on a
rotating shaft 5, one end of the shaft having
a bevel-pinion s, engaging with the bevel-pin-
ion L' on the driving-shaft. Thissleeved gear

operates a gear R on the intermediate shaft |

by means of the compound intermediate
vears 1° and r?, so that when the sleeved gear
rotates positively with the shaft S the inter-
mediate shaft is driven or rotated. Inorder
to throw this sleeved gear into or out of op-

eration, a cluteh S’ is provided and a lever S*
arranged to engage it in such a manner as to

throw it into and out of engagement with the
clutch-face of the sleeve-gear, thus throwing
the carbon-coating mechanism into and out
of operation.

In order to throw the cutting mechemsm
into and out of operation whenever it 18 de-

sirable or necessary, the gear [* is provided |

with a ratchet-face /. 'The shaft upon which
this gear [* is loosely mounted is provided
with a cluteh /', arranged to be thrown into
and out of engagement with the clutech-face
of the gear by means of the lever T, so that
the cutting and slitting mechanisms may be
thrown into and out of operation at the same
time.
compensating for the differences of speed of
the carbon-coating and cutting mechanisms,
but also permit the two mechanisms to be op-
erated independently whenever it is desirable
Or necessary.

During the operation of rubbing and polish-
ing and owing to the friction force exerted
on the paper the paper is liable to become
heated and, as a consequence, ruptured or de-

stroyed, and the heat also interferes with the |

coating of the carbon. In order to remove
this objection, I provide the bed of the ma-
chine with a water-jacket W and provide it
with supply and exhaust pipes w and w', so
that a constant circulation of water may be
had whenever itis desirable or necessary, and
thus keep the temperature of the paper as uni-
form as possible.

While I have described my invention with
more or less minuteness as regards details of
construetion and a.rrengement aund as being
embodied in certain precise forms, I do not

These mechanisms not only permit of |

r

865,648

more than is pointed out in the c¢laims. On
the contrary, I contemplate all properchanges
in form, construction, and arrangement, the
omission of immaterial elements, and the sub-
stitution of equivalents,as circumstances may
suggest or necessity render expedient.

I claim— -

1. In a machine for supplymﬂ' practically-
hard carbon to sheets of paper, the combina-
tion of means for initially supplying practi-
cally-hard carbon to a sheet of paper, and
devices for spreading and devices for affixing
the carbon on the surface of the paper, sub-
stantially as described.

2. In a machine for supplying practically-
hard carbon to sheets of paper, the combina-
tion of means for primarily supplying prac-
tically-hard carbon to a sheet of paper, de-
vices for subsequently spreading the carbon
evenly over and devices for affixing it to the
surface of the paper, and means for polish-

ing or hardening the exposed surface of the

earbon, substantially as described.
3. In a machine for supplying practically-

“hard carbon to sheets of paper, the combina-

tion of means for feeding a sheet or strip of
paper through the machine, means for pri-

‘marily supplymﬂ' carbon to the sheet of pa-

per, devices for spreading the carbon evenly
over and devices for affixing it to the surface
of the paper, and means for hardening the
exposed surface of the carbon, substantlelly

-as desecribed.

4. In a machine for supplylnﬂ' practically-
hard carbon to sheets of paper, the combina-
tion of means for feeding paper through the
machine, means for supplying the paper with
practically-hard carbon, devices for spread-
ing the.carbon evenly over and devices for
affixing it to the surface of the paper, means
for hardening or polishing the exposed sur-
face of the carbon, and means for cutting the
paperintosheets of desired size, su betentmlly
as described.

5. In a machine for supplying practically-
hard carbon to sheets of paper, the combina-
tion of a pocket for holding a cake of carbon
in position to be fed to the paper, reciprocat-
ing rubbing mechanism for spreading the car-
ben evenly over and aflixing it to the surface
of the paper, and means for polishing or har-
dening the exposed surface of the carbon,
substentielly as described..

6. In a machine for supplying practically-
hard carbon to sheets of paper, the combina-
tion of means for supplving the paper with
carbon, reciproeating rubbing mechanism for
distributing the carbon evenly over and af-
fixing it to the surface of the paper, and ro-
tating mechanism for polishing or hardening
the expesed surface of the carbon, substan-
tially as desecribed.

7. In a machine for supplymﬁ' practlcelly-'

hard carbon to sheets of paper, the combina-
tion of a pocket for holding a cake of carbon
in position to be fed to the paper, two sets of

desire to be limited thereto unduly or any { rubbers arranged to reciprocate in opposite
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directirns and spread the carbon evenly over
and afiix it 1o the surface of the paper, a ro-
tating spindle provided with radial projec-
tions for polishing or hardeuning the exposed
surface of the carbon, and means for feeding
a strip of paper thronﬂ'h the machine, sub-
stantially as described.

8. In a machine for supplying practically-
hard carbon to sheets of paper, the combina-
tion of means for supplying the paper with
practically -hard carbon, rubbers provided
with a covering of flannel, chamois, or simi-
lar material for distributing the carbon
evenly over and affixing it to the surface of
the paper, means for reciprocating the rub-
bers, a rotating spindle provided with wings

arranged radially thereon and having a cov- |

ering of flannel, chamois, or similar material
for the wings to harden or polish the exposed

surface of the carbon, means for rotating the

wing polishers, and means for feeding the
paper through the machine, substa,ntla,llv as
described.

9. In a machine of the class described, the

-combination of a roll receiving asupply of car-

bon contacting on one side with the carbon
and on the opposite side with a sheet of pa-
per for transferring and rolling onto the pa-
per a coating of car bon & Seeond roll beneath
the ma,nsferrmg-roll for the passage of the pa-
per between the rolls to be contacted by the

transferring-roll, and means operating on the

paper after.it leaves the carbon-roll for uni-
formly and evenly spreading and perma-
nently affixing the carbon on the paper, sub-
stantially as descrlbed

10. In a machine of the class described,-the

- combination of a roll receiving &_Supply of
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carbon contacting on one side with the car-
bon and on the opposite side with a sheet of |

paper for transferring and rolling onto the
paper a coating of car bou a second roll be-

neath the transferring-roll for the passage of
the paper between the rolls to be contacted
by the transferring-roll, means operating on

the paper after it leavesthe carbon-roll for

uniformly and evenly spreading and perwma-
nently affixing the carbon on the paper, and
means for pohshmn' and hardening the car-
bon surface of the paper a.fter it leaves the

spreading and affixing means, subbbantla,lly

as described.

11. Ina machine of the class deseubed the
combination of a roll receiving a supp]y of

carbon contacting on one side with the car-

“bon and on the opposite side with a sheet of
~paper for transferring and rolling onto the

paper a coating of carbon, a second roll be-
neath the supply-roll for the passage of the
paper between the rolls to be cortacted by
the supply-roll, means operating on the pa-

per after it has been carboned for uniformly

and evenly spreading and permanently aftix-
ing the carbon on the paper, means for pol-
15hmn‘ and hardening the ca,rboned surface of

5

feed-rolls between which the paper passes
after leaving the polishing aud lLardening
means, substantially as described.

12. In a machine of the class described, the

affixing devices, and continuously-operating

combination of a roll receiving a supply of

carbon contacting on one side with the carbon
and on the opposite side with a sheet of pa-
per for transferring and rolling onto the pa-
per a coating of carbon, a second roll beneath
the supply-roll for the passage of the paper
between the rolls to be contacted by the sup-

. ply -roll, means operating on the paper after

it leaves the carbon-roll for uaniformly and
evenly spreading and permanently affixing
the carbon on the paper, means for pohshmﬂ*

and hardening the carboned surface of the

paper after it leaves the spreading and affix-
ing devices,continuously-operating feed-rolls
between which the paper passes after leaving
the polishing and hardening means, and cut-
ting mechanism operating on the paper after

it lea,ves the feed-rolls, substantially as de-_

seribed.
13. In a machine of the class described, the

combination of a receiver or pocket adapted

1 to contain a cake of carbon and hold the same

in position to be fed to a sheet of paper and
supply a coating of carbon to the surface of

the paper, a reciprocating rubber mechanism:
tra;nsversely operating across the surface of
the carboned paper and adapted to uniformly

and evenly spread the applied carbon on the
surface of the paper and affix the same per-

| manently thereunto, and means tor polishing

and hardening the earboned surface after it

leaves the Sprea,dinu' and affixing rubbers,

substantially as described. -
- 14. In a machine of the class descmbed the

combination of a roll receiving a smpply of -

carbon contacting on one side with the carbon
and on the Opp{)Slte side with a sheet of pa-

per for transferring and rolling onto the pa- -

per a coat of car bon a second roll coacting
with the first roll and ‘between which rolls the
paper passes to receive the coaving of carbon,
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a reciprocating rubber mechamsm trans-

versely operating across the surface of the
paper and adapted to uniformly and evenly
spread the-applied ecarbon onto the surface
of the paper and permanently affix the same
thereunto, and a revolving polisher and har-

115

dener opemtmg on the aﬂ“lxed carbon, sub-

stantially as described.

. 15. In a machine of the class described, the
combination of a receiver or pocket adapted

to contain a cake of carbon and hold the same
In- position to be fed to a sheet of paper for
coating the paper with the carbon, two alter-
na,tely reciprocating rubbers Operatmﬂ' trans-
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versely over the surface of the carboned pa-

per and uniformly and evenly spreading the
applied carbon on the surface of the paper
‘and permanently affixing thesame thereunto,

and a rotatable spindle p10v1ded with longl-
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the paper after it leaves the spre&dmw and 1 tudinally- melmed projections radiating from
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the center of the spmdle toward each end and
having a suitable covering adapted to polish
and harden the carboned surface of the paper,
substantially as described.

16. In a machine of the class deseribed, the
combination of a receiver or pocket adapted.
to contain a cake of carbon and hold the same
in position to be fed to a sheet of paper and
apply a.coating of carbon to the paper, two al-
ternately-reciprocating rubbers transver sely

operating over the carboned surface of the

paper to uniformly and evenly spread the ap-
plied carbon on the surface of the paper and
permanently affix the same thereunto, a ro-
tating spindle provided with lonﬂ*ltndmally
inclined projections radiating from the center
of the spindle toward each end and having a
covering suitable to polish and harden the
carboned surface of the paper, and continu-
ously-operating feed-rolls between which the
paper passes after being polished and har-
dened, substantially as desenbed |
17. In a machine of the class described, the
combination of means for primarily supply-
ing the paper with carbon, two sets of rubbers
ar 1'-ancred to reciprocate in opposite directions

for dlstnbutlnw the carbon evenly over and |

affixing it to one surtace of the paper, a ro-

- ta,tmﬂ' wing polisher for polishing or harden-
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ing the exposed surface of the carbon, means

f01 feeding the paper through the maehme

means for operating the feeding and cfwbon-f

coating mechanism, means for cutting the pa-

- per mansveuely, mean% for 1ntelm1tbently
feeding the paper.into position to be cut,

- means Tor slitting the paper longitudinally,
- means for dellvermfr the paper after it has
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been cut transversely into position for slit-
ting, means for operating the intermittent
feeding, cutting and slitting mechanisms si-

‘multaneously, a,nd means for throwing the

feeding and carbon-coating mechamqms and

anism into and out of action mdependently,
snbstantially as deseribed.

18. In a machine of the class deseribed, the

combination of a roll receiving a supply of

carbon contacting on one side with the carbon

and on the opposite side with a sheet of paper

for transferring and rolling onto the paper a

coating of carbon, a second roll coacting with
the supply-roll between which rolis the sheet

of paper passes to receive the coating, two

rubbers arranged side by side and trans-
vergely. and &1tema,tely, reciprocated across

‘the face of the paper, a rotatable spindle pro--

vided with longitudinally -inclined projec-
tions radiating from the center of the spindle
toward each end and having a suitable cov-
ering to harden and polish the surface of the
carboned paper, a bed portion over which the
rubbers operate, and a water-]a,cket within

- the bed over which—and out of contact with

the water in the jacket—the paper passes and

665;648

| rubbersinspreading and affixing the carbon,

substantially as deseribed.

19. In a machine of the class described, the
combination of a roll receiving a supply of
carbon contacting onone side with the carbon

and on the opposite side with a sheet of paper

for transferring and rolling onto the paper
a coating of ecarbon, a secnnd roll coacting

with the supply-roll for the passage of the

paper bhetween the two rolls to receive the
coating of carbon, two rubbers, each having
a covering of soft material and a,nanﬂ*ed side
by side a.nd transversely and altelndtely re-
ciprocated across the surface of the paper for
distributing the carbon uniformly and evenly
and permanenb]y affixing the same onto one
surface of the paper, means for alternately
reciprocating the rubbers, a rotatable spindle
having wings running mdiallv and at an an-
ole to its axis from the center toward each
end and prowded with a covering of soft

material for the wings constituting a polisher
and hardener for the carboned SUIdeB of the
paper, and means for rotating the spindle,
substantially as described. |

20. In a machine of the class desecribed, the
combination of a roll receiving a supply of

carbon contacting on one side with the carbon
‘and on the oppomte side with a sheet of paper

for transferring and rolling onto the paper

a coating of carbon a second roll coacting

with the supply- roll for the passage of the
paper between the two rolls to- receive the
coating of earbon, two rubbers, each having
a covering of soft material and arranged "‘:IdB
by side tra,nsversely_ and alternately recip-
rocated across the face of the paper, means
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for alternately reciprocating the rubbers, a )

rotatable spindle having wings running radi-

ally and at an angle to its axis from the cen-

ter toward each end and pmwded with a

covering of soft material for the wings con-

stitu bing a polisher and hardener for the car-
boned surface of the paper, means for rotat-
ing the spindle, and continuous feed-rolls
Operablnﬂ‘ after the paper leaves the polisher
and hardener, substantially as desecribed.

21. In a machine of the class described, the

combination of a roll receiving a supplv of

carbon contacting on one side with the earbon
and on the opposite side with a sheet of paper
for transferring and rolling onto the paper a

coating of carbon a second 1011 coacting with

the su pnly roll between which rolls the | paper
passes to receive its coating of carbon,two rub-
bers
and arl anged side byside and transverselyand
alternately reciprocated across the carboned

surface of the paper, a rotatable spindle

having wings running radially and at an an-
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, each having a covering of soft ‘material -_

:25

ole to 1135 axigs from the center toward each -

end and provided with a covering of soft mma-
terial for the wings consmtutmw a polisher
and hardener, means for rotating the spindle,

65 is maintained cool under the friction of the i continuous feed rolls receiving the paper 130
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after being hardened and polished, a cutting
mechanism operating on the paper after it
leavesthe continuous feed-rolls, and aninter-
mittent feed mechanism between the continu-
ous feed-rolls and the cutting mechanism,
substantially as described. .

29 In a machine of the class described, the

combination of a roll receiving a supply of

carbon contacting on one side with the carbon
and on the opposite side with a sheet of paper
for transferring and rolling onto the paper
a coating of carbon, a second roll coacting
with the supply-roll, between which rolls the
paper passes to receive a coating of carbon,
two rubbers, each having a covering of soft
material and arranged side by side and trans-
versely and alternately reciprocated across
the carboned surface of the paper, means for
alternately reciprocating the rubbers, & ro-
tatable spindle having wings running radi-
ally and at an angle to its axis from the center
toward each end and provided with soft mate-
rial for the wings, means for rotating the spin-
dle, continuous feed-rolls operating on the
paper after it is polished and hardened, a
revolving cutter longitudinally severing the
sheets and a reciprocating cutter transversely
severing the sheets, and an intermittent feed
mechanism between the continuous feed-roll-
ers and the cutting mechanism, substantially
as deseribed. -

23. In a machine of the class described, the
combination of a roll receiving a supply of
carbon contacting on one side with a sheet of

paper for transferring and rolling onto the-

paper a coating of carbon, a second roll co-
acting with the supply-roll between which
rolls the paper passes to receive a coating ot
carbon, two rubbers, each having a covering
of soft material and located side by side and
transversely and alternately reciprocated
across the carboned surface of the paper,
means for reciprocating the rubbers, a rota-
table spindle having wings running radially
and at an angle to its axis from the center to-
ward each end and provided with a covering
of soft material for the wings, means for rotat-
ing the spindle, continuously-operating feed-
rolls receiving the paper after being polished
and hardened, a revolving cutter longitudi-
nally severing the sheet and a reciprocating
cutter transversely severing the sheet after
it leaves the feed-rollers, an intermittent feed
mechanism between the continuous feed-
rollers and the coating mechanism, carrying
belts receivingand delivering the sheetsfrom
the reciprocating cutter, and stop-fingers co-
acting with the belts and engaging the edge
of a sheet of paper for the travel of the belts
to straighten the sheet, substantially as de-
scribed.

24. In a machine of the class described, the
combination of tension-applying rollers re-
ceiving a continuous sheet of paper, a carbon
transferring and applying roll, a second roll
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coactine with the earbon -applying roll, a
spreading and affixing means consisting ot
two alternately-reciprocating rubbers, a pol-

ishing means consisting of a rotatable shaft

having radial wings extending from the cen-
tor toward each end, and continuous feed-
rolls coaeting with the tension-rolls and main-
taining a sheet of paper taut in its passage
beneath the carbon applying, the spreading
and affixing and the polishing and hardening
mechanisms, substantially as described.

95. In a machine of the class described, the
combination of tension-applying rollers re-
ceiving a continuous sheet of paper, a carbon
transferring and- affixing roll, a second roll
coacting with the carbon-roll, a spreading and

affixing mechanism consisting of two rubbers

alternately reciprocated across the carbon
surface of the paper, a polishing mechanism
consisting of a rotatable shaft having wings
running radially and at an angle from the
center toward each end, continuously-operat-
ing feed-rolls coacting with the tension-rolls
and maintaining the sheet of paper taut in
its passage beneath the carbon applying, the
spreading and affixing, and the polishing and
hardening mechanisms, and a water bed or

support over which the paper travels, sub-

stantially as described.

26. In a machine of the class described, the
combination of a carbon-applying means, &
spreading and affixing means, a polishing and
hardening means, continuously - operating
feed -rollers, and intermittently - operating
feed-rollers for enabling the applying, atfix-
ing, hardening and polishing operations to be
continuous and the cutting of the carbon-pa-
per to be intermittent at predetermined peri-
ods, substantially as described.

97. In a machine of the class described, the
combination of a carbon-applying means, &
spreading and affixing means, a polishing and
hardening means, continuously - operating
feed-rollers, a longitudinal cutter, a trans-
verse cutter, and intermittently-operating

feed-rollers between the continuous feed-roll-
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ers and the cutting mechanism, substantially

as described.

98. In a machine for supplying practically-
hard carbon to a sheet of paper the combina-
tion of means for initially applying the car-
bon to the surface of the paper, and devices
for spreading and affixing the earbon on the
surface of the paper. |

29. In a machine for supplying practically-
hard earbon to the surface only of the sheet
of paper, the combination of means for ini-
tially applying the carbon to the surface of:
the paper, means for spreading the carbon
evenly over the surface and means for affix-
ing the carbon to the surface so that a prac-
tically-hard carbon surface will be formed on
the surface only of the paper.

30. A machine for forming a practically-
hard carbon surface on paper, comprising
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means for initially supplying carbon to the | surface of the paper and a device for affixing
surface of the paper, and means for affixing | the carbon to the paper toform a hard earbon-
the earbon on the sheet to form a practically- | coated surface, substantially as described. 10
hard surface. | |

5 dl. Amachineformakinghard-carbon-sur-|{ Witnesses:
faced paper, comprising a paper-feed, means THOMAS F. SHERIDAN,
for applying a praectically-hard earbon to one | THOMAS B. MCGREGOR.

FRANK W. WEEKS. .
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