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-ments in Paper-Grooving Machines, of |

10

15

. and are very liable to become worn and to.
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To all whom it may concern:

Be it known that we, Wiuriam E. RaMace
and Hexry D. Smaw, citizens of the United
States, residing at Adams, in the county of
Berkshire and State of Massachusetts, have
invented certain new and useful Improve-

which the following is a specification. _
Our invention relates o improvements in
paper grooving machines, and has for its ob-

ject the provision of simple and efficient

mechanism for forming grooves in certain
portions of the paper or parchment to render

“such portions more flexible and easy to han-

dle. In books which are handled a great
deal such as loose-leaf ledgers and the like,
the leaves along the binding edge or hinge
portion are subject to a great deal of strain

finally tear, but we are able with our im-
provements to render the leaves more flexi-
ble along their hinge edge without sacrific-
ing the strength of the leaf, so that the leaves
may be handled with greater ease and less
strain, and will in fact be more durable and
last the longer for such treatment. :

Another ohject of our invention is to pro-
vide practical means for cleaning, smoothing

- and burnishing the grooved .portion of the

paper sp that such grooved portion while
being more flexible than the rest of the shéet,

- shall present the same surface and appear-

ance ‘and possess substantially the “same
strength and wearing quality as the balance
of the sheet, and“also to provide means for
removing the loose fibers or cuttings during
the grooving operation. "

A further object of the invention is the

~ provision of paper grooving. mechanism
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which shall be adjustable in its construction
so that the groove may be formed of the de-
sired depth, width and shape, and one or a
number of grooves may be cut-at will and
upon-any portion of the paper..

A final object of our invention is to pro-
duce grooving mechanism which- shall be
practical and efficient in every particular
and with the above objects in view, our in-
vention comprises an adjustable platen or
support for the paper, one or-more cutters

journaled to codperate with the platen to |-

form grooves in the paper, and means for

. cleaning the grooves of all loose fibers and
to leave such grooved portions with a smooth

surface.

grooving machinery embodying - certain
other novel features of construction, combi-
nation and arrangement of parts substan-
tially as disclosed herein and as illustrated
in the accompanying drawings, in which: -
Figure 1, is a side elevation of a paper
machine showing our improved paper £roov-
ing mechanism mounted to codperate there-
with. Fig. 2, is a top plan view of the same.
Fig. 3, is an enlarged front elevation of the
grinder or cutter in' combination with the
platen or paper support. Fig. 4, is a sec-
tional view to illustrate the relative arrange-
ment of the cutter, platen and the paper be-
Ing operated on, the view being taken on
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Our invention further consists of paper
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the line 4—4 of Fig. 8. Tig. 5, is a broken -

detail view of a modified form of platen or
paper support. : '
Our invention is

designed espéé’iaily to be

attached direct to the paper ‘making ma-.

chine so that the web of paper is acted upon

during-the process-of its. manufacture and:
thus the grooved paper may be produced at
as rapid a rate as the plain paper itself;
- but of course it will be understood .that our
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grooving machine may be operated as such -

entirely independent of a paper making or

other machine. It has been found  very
practicable to introduce our device in con-.

nection with paper machines of the Four-

«drinier type and it is illustrated in such. con-

nection in the drawings herewith. o
Referring now to the drawings by nu-
meral; The numeral 1, designates the frame

of a paper making machine and*2, the drisr-

rolls journaled therein.. The web of paper

3, is caused to pass over these-drier rolls in-

the course of its manufacture, and the guide
rolls 4, serve as guiding means for the web.
We find that it is preferable to groove the
paper while it is in a practically dry con-
dition and before it has been sized, and We

therefore ' prefer to locate the grooving -

mechanism upon the paf)ex: machine .in- ad-
vance of the last drier roll, it being shown in
such position in the -accompan

ng draw--

ings, but of course the particular- location -

-of the device is optional and may be gov-

erned by different requirements. ‘
The grooving machine comprises a frame
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5, which is suitably mounted upon the paper.

machine or otherwise, and at the ends of
this frame are mounted the guide rolls 6,

over which the web of paper travels. A 110
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horizontal cross bar 7, is arranged in the
forward portion of the frame in rear of the
first guide roll which is provided with a
raised ledge or trackway 8, along its forward
upper edge and a guide rod 9, is mounted

in brackets 10, upon the cross bar, which

cross bar, may be of inverted channel iron
type as shoin or, other suitable formation.
A “carriage 11, is supported upon the cross
bar, the carriage having a rearward sleeve

extension 12, slidably -engaged upon the

15

-gnide rod 9, and an eccentric cam 13, 1s

pivoted in the .forward portidn of the car-

riage which engages the trackway and sup-

ports the forward edge of the carriage.
The cam is provided with a weighted han-

Cdle 14, which by reason of its weight causes
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‘the cam to normally hold the forward edge

of the carriage in uplifted position. A stop
or abutment 15, is formed on the cam handle

‘to engage the edge of the frackway and a set

screw 16, is carried by the sleeve to engage
the guide rod and hold the carriage in ad-
justed position upon the guide rod. Along
the upper forward edge of the carriage is
arranged a box 17, in which are slidably

" confined the pair of oppositely disposed
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wedge blocks 18, there being thumb screws

|19, journaled in the opposite ends of the box

and engaging the wedges to regulate the
position. of the wedges. A platen or sup-
porting block 20, is confined in the upper

- portion of the box, the lower edges of the

35

- platen being oppositely inclined toward the

ends and such inclined portions resting upon
the wedges, so that by operating the thumb

 screws to withdraw or extend the wedges,
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the platen may be adjusted in a vertical
plane, This platen or paper support is
preferably made of hardened steel and with
a slightly rounded upper edge over which
the paper is adapted to pass.

Above the platen supporting cross bar and
somewhat in rear of the same, is another
cross bar 21, which acts as a support for the
cutter head. The cutter head 22, has a rib
93, on its rear face provided with beveled
edges 24, which engage and interlock with
the grooveway 25, formed in the face of the
cutter head support,-the grooveway having

- overhanging beveled edges 26, to interlock

1)

with the inclined edges of the rib on the cut-
ter head, so that a dove-tail joint is thus pro-
vided between the cutter head and the sup-
port therefor to allow of the cutter head be-
g adjusted laterally, and a set screw serves
to hold the eutter head in adjusted position.
The cutter head is provided with a pair of

~ outstanding journal brackets 28, in which is
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journaled the horizontal cutter shaft 29, and
the pulley 30, fixed on said shaft may be
connected by belt or, otherwise to rotate the
shaft. -The cutters consist of one or moré
disks 81, preferably of emery or the like

abrasive material, the disks (when there are

976,201

more than one disk), being held in the
proper spaced relation by the spacing rings
or washers 32, the disks being clamped be-
tween the annular flanges 33, and held by the
securing nut 34. In this way, by loosening
the clamping nut on the end of the shaft,
any number.of cutters may be mounted there-
on in any desired spaced relation, so that
either one or a number of parallel grooves
may be cut in the paper. The cutters are

preferably rotated at a high rate of speed

and in a direction opposite to the travel of
the paper. The cuiters are alko adjustable
in a vertical plane in this manner; the cut-
ter head supporting bar has angular ends 35,

“in which are mounted three or more bolts 36,

which work through vertically arranged
slots 37, formed in the frame, the nuts 38,
on the ends of these bolts serving to secure
the supporting bar when adjusted to the
proper height. Set screws 39, ave engaged
in the ends of the cutter head support and
bear on the stationary ledge 40, so that by
adjusting these set screws the cutter head
support may be raised or lowered at will.

Vertical -guideways 41, are formed near
the ‘rear portion of the frame and in said
guideways are slidably confined the journal
brackets 42. The brackets are slotted longi-
tudinally at 438, to receive the stationary se-
curing bolts 44, and the nuts 45, on said
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bolts clamp the journal brackets in their . -

adjusted position. Adjustment screws 46,
mounted in the lower ends of- the brackets
engage the stationary lugs 47, and serve for
raising and lowering the brackets. A brush
shaft 48, is journaled in the adjustable jour-
nal brackets, the shaft passing through en-
larged openings 49, in the sides of the frame
to.allow clearance for the adjustment of the
shaft. A rotary brush 50 is mounted on the
shaft and this brush is preferably long
enough to reach across the web of paper and
clean the entire surface thereof, including
the grooved portions.

Some nicans has to be provided for dis-
posing of the cuttings and loose fibers cre-
ated by the cutter wheels as otherwise these
fine particles or dust would get into the ani-
mal sizing and would stick to the wet por-
tion of the paper, thereby spoiling the proc-
ess. To this end, a pnewmatic suction appa-
ratus is provided in the shape of a main
collector pipe 53, which is in connection with -
a suitable exhaust fan or blower 54, and a
dust collector or receiver 55. A hood 56, is
placed over the brush and is connected by
tributary or branch pipes 57, with the main
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collector pipe, the branch pipes preferably .

being placed on a slant in the direction of the
exhaust current as shown. Foods 58, are
also placed over each of the cutters and these
hoods are connected to the main collector
pipe by the tributary pipes 59. These last
named tributary pipes arve flexible in order

—t
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to allow adjustment of the hoods with re-
spect to the cutters, and these flexible pipes
may consist of ‘a canvas or fabric eovering
60, which may be held expanded by means
of internal rings not shown, or other forms
of flexible piping may be used.- Thus suc-
tion is produced in the collector pipes by
means; of a fan or other air:exhausting ap-
paratus and most of the dust is carried away
directly from beneath the cutters, and the
balance of the dust is taken up from under-
neath and aropnd. the brush; so that the
paper s left perfectly ¢lean: N
The operation of the machine is as fol-
lows: When used in ¢onnection with a paper

- making machine, the paper is led up from
-the last or near the last.drier roll when in a
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dry or alniost dry condition, over the guide

roll at the front end” of the grooving ma: -

chine and between the adjustable platen and.

- the cutters. The cutters bein
direction opposite to the trave% of the paper

rotated in a

make a smooth clean cut.in’ the surface of

5

the paper and the depth of the cut may be

regulated” by adjusting the platen. By .

using any number of cutters and of any de-
sired conformation, the number. and shape
of the grooves may be governed to suit dif-
ferent conditions. . The cutters may be ren-

dered inoperative by simply lifting the cam"

on the platen carriage, thereby lowering the

_ platen and the *paper swnorted thereby

-from contact with the cutters:

As shown

~ in the top plan view, Fig. 2, the cutters may
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be ‘operated in'single sets or a number of

‘cutter sets may be ‘mounted on the same

shaft. The arrangement shown in this
figure is for :grooving an extra wide sheet
of paper which is afterward-to be divided

_into three strips, the strips having a hinge

" portion along each edge,  The paper after
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leaving thé cutters then passes under the
burnishing. brush which. is also rotated in a
direction.opposite to the travel of the paper.

48:This brush cleans the grooved portions of all

loose: fibers which might have escaped the
first set of dust collectors, and-as it is ro-
tated at a high rate of speed, it leaves the
grooves with a"hard smooth finish equal to
the rest of the surface of the paper.. A
platen may be provided for the support of
the paper beneath the brushes if desirable.
The brushes may be operated by a pulley 52,
on the end of the brush shaft or other driv-
ing connections may be employed. The

. paper after leaving the grooving- machine

€0
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isithen passed through the slitters or rotary
knives which cut it into the proper sized

. strips, it is then sized, calendered, finished

and dried in a drying loft or otherwise. In
this way, the grooves receive a coat-of sizing
and are afterward finished in the same

‘manner as the plain portion of the paper,

so that the grooved .portions while possess-
ing greater flexibility than the balance of

a

the sheet, still possess practically the same

strength and smooth finish as the rest of the
sheet, and on account of the sizing in the

grooves, and the fact that in calendering,
the sheet proper is pressed to about ‘one half

'its original thickness or practically to the

thickness of the grooves, the grooved por-

70

tion is of substantially the same thickness as

the sheet proper, _
We have found it advisable under certain
conditions to support the paper from the
sides while being grooved, rather than from
underneath, and in Fig. 5, is shown a form

way. Here ‘the upper edge of the platen
is formed with a series of grooves 62 therein,
of slightly greater width than the cutters,
there being ribs 63, provided to support the
paper between the cutters. = While only two
forms of paper supports have been illus-
trated, other forms may be employed to
suit different conditions and requirements

rial than steel. . _
As all the parts of the machine are ad-.

75

-of platen for supporting the paper in_this

80
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-and the platens may be 'made of other mate-

90

justable, the multiplicity, arrangement and

shape of the grooves may bé varied, to suit
different conditions and’ requiremesnts, and

~while illustrated as applied to a paper mak-

ing machine, our improved grooving mecha-
nisni may be operated entirely independently
of any other mechanism whatsoever. -
From the foregoing description taken ‘in
connection with the drawings, the operation’
and advantages of our grooving machine
will be readily understood and appreciated,
and it will be apparent that we have pro-
dueed a device of this character which has
an extended field of usefulness, and which
accomplishes all the results herein aimed at,’
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in a thorough and eminently satisfactory )

manner.

We claim: - ; ,

1. In a paper grooving machine, the com-
bination with cutters, of brushes for clean-
ing the grooved portions of waste fiber.

% Ina paper grooving machine, the co-
bination with means for grooving the paper,
of ‘brushes for cleaning and smoothing the
grooved portions.

3. The combination with a paper making -

machine, of ‘means for grooving the paper,
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and brashes for cleaning and smoothing the

grooved portions of the paper.

4. The combination with a paper making

machine, of means for grooving the paper,

‘at¥d brushes for cleaning the paper and im-
. parting a smooth finish to the grooved por-

tions of the paper.

5. The combination with a paper making
machine, of means for grooving the paper,
and brushes for cleaning the paper and
smoothing the grooved portions.. .

6. In'a paper grogving machine, the com-
bination with adjustable cutters, of brushes

120
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for cleaning and smoothing the grooved por-
tions of the paper. . ' ,

7. In a paper grooving machine the com-
bination of a paper support, means for
grooving the paper, and brushes for clean-
ing the grooved portions of the paper.

8. A paper grooving machine comprising
an adjustable platen, cutters to coOperate
with the platen, and brushes for cleaning the
paper after being grooved.

9. A paper grooving machine comprising
a platen, cutters cobperating with the platen,
and brushes for cleaning the paper and
smoothing the grooved portions.

10. A paper grooving machine compris-
ing a paper support, cutters to codperate
therewith, and brushes for cleaning the
grooved portions, the parts heipg ad] ustably.
mounted.

11. A paper, grooving machine compris-
ing an adjustable paper support, cutters ad-

* justably mounted to codperate therewith, and
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brushes adjustably mounted for smoothing
the grooved portions of the paper.

19, The -combination with means for
grooving fabric, means- for remoying the
material of such. grooves, and means for
burnishing such grooved portions.

13. A paper grooving machine, compris-
ing a platen having a groove in its upper
surface,.a cutter cooperating therewith, and
means for cleaning the grooved portions of
the paper. '

14. A paper grooving device comprising a
support, a carrlage adjustably mounted on
the support, a platen carried by the carriage
to support the sheet of paper, means for
adjusting the platen, a-cutter or cutters ad-
justably mounted above the -platen, means
for removing the waster material from the
cutters, means for brushing the grooved por-
tions of waste material, and means for re-
moving the waste material from the brush-
ing means., R

15. In a paper grooving machine, the com-
bination of a paper-support having a groove

979,201

therein, means for grooving the paper,
mounted abdve the groove in said paper-
support, and rotary -meaps adapted to en-
gage and clean the paper after grooving.
16. In combination with a paper machine,
a support, a carriage laterally adjustable on
said support, means for raising and lower-

ing the carriage, a paper-supporting platen

mounted in the carriage, means for adjust-
ing said platen, cuttérs adjustably mounted
above and “adapted to cooperate with the

platen in forming grooves in the paper,

means for brushing the grooved portions of
loose fibers, and means for collecting and
removing the loose fibers from the paper.

17. In a paper grooving machine, the com-
bination of a paper-support, means for
grooving the paper and rotary means adapt-
ed to engage and clean the paper after groov-
ing. "

18. In a paper grooving machine, the com-

.bination of medans for grooving the paper,

and rotary means adapted to engage and
clean the paper after grooving.

19. In a paper grooving machine, the com-
bination of cutters for grooving the paper
and rotary means adapted to engage and

“clean the paper after grooving.

20. In a paper grooving machire, the com-
bination of a paper-support having a
groove therein, a cutter for grooving the

aper, mounted above the groove in said
bl

paper-support, and rotary means adapted to
engage and clean the paper after grooving.
91. In a paper grooving machine, the com-

‘bination of a platen having a grocbe in its

upper surface, a cutter codperating. there-
with, and a brush for cleaning the grooved
portions of the paper. '

In testimony whereof we affix our signa-
tures in presence of two witnesses, "

' WILLIAM E. RAMAGE.

- HENRY D. SHAW. -
Witnesses: :
ErLa G. SANDERSON,

. Jas. H. MoGraTi.
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