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No. 767,104,

UNITED STATES

Patented ﬁugust 9, 1904.

PATENT OFFICE.

DUDLEY C. DENISON, OF CHICAGO. ILLINOIS.

PAPER-~PERFORATING MACHINE.

uPEDIFIOATION forming part of Letters Patent No "?6"?’ 104, dated August 9, 1904.
| Apphoatmn filed f}ctober 1, 19011 Retiewed . anuary 22, 190!3; Serial No. 180,239, (Hﬂ model.)

To all whom it may concern:

Be 1t known that I, Dupruy C. DENISON, &
citizen of the United States, and a resident of
Chilcago, county of Cook, and State of Illinois,
have mventud certain new and useful Improve-
ments 1n Paper-Perforating Machines, of
which the following is %l}eclht;&tl{)ﬂ and
which are illustrated in Lhe accompanying
drawings, forming a part ther eof.

This invention 1elate% to an apparatus for

- perforating paper or similar material, such as
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the webs or disks employed with self-playing
musical instruments, toilet-paper, sheets of
stamps, antomatic tdeﬂmph -ribbons, &e.

The object of the invention is to generally

improve and perfect the machines or appa-
ratus now employed for the above purposes
and to provide an apparatus of comparatively
simple construction and of great efficiency for

accomplishing the desired results.

Lo this end the invention consists in the con-
struction, combination, and arrangement of
parts, as ‘will be hereinafter more fully de-
sceribed, and partwu]mly pointed out in the
claims, and as illustrated in the accompan w 10
drawings, in which—

Figure 1isa vertical longitudinal section of
the apparatus, some of the parts being shown
in tull lines. Fig. 2 is a section on the line
2 2 of Fig. 1 looking in the direction of the
I1g. 3 1s a section on the line 3 3 of
Fig. 2. Fig.4isadetail illustrating the means
for adjusting the rollers carrying the pattern
web or belt. Fig. 5 1s a view, partly in ver-
tical section, of the sand- mc@ptﬂmleﬁ showing
1ts connection with the air-compressor. Iig:.
6 1s a detaill of the air and sand separator.

Fig. 7 1s a modifi
trated in Fig. 5, and Fig. 8 shows a SCrew
which may be substituted for the agitator seen
in Figs. 5 and 7 for feeding the sand from the
tank.

Referring to Figs. 1 and 2, 10 111c11cate=a 3
table-like support or frame, the legs of which
are connected by suitable cross-pieces 11 and
have bolted to the tops thereof side rails or
bars 12. Secured to one of the side rails or

bars 12 1san arm 13, which overhangs the sup-
porting-frame 10 ::md 18 provided at its free
end with a vertical guide 14, in which recip-

| and 1s designed to ra

cation of the agitator illus-

_'s; bubbmnthﬂ iy tl

rocates a slide 15, héwmg secured to its lower

A lever 17, pivoted to the top
u"mm,d on a braclet l%
ise the shoe 186.
Journaled in be arings 19 at each end of the
machine 1s a shaft 20, to which is keyed a roller
21, and the bearings 19 are provided with
dovetailed recesses and slide on the guides 22
of the extended eﬂd% of the side rails or bars

end a shoe 16.
of the shide 15, 18 fu

12, set-screws, as 23, being provided for hold-
1Ing the bearings against movement. Also

Journaled in movable bearings, as 24, is a
shatt 25, which has keyed to it an idler or pul-
ley 26. Thebearings 24 slide in vertical {}Ul{lbb
27, formed in the cross-bars 28 connecting the
legg of the supporting-frame 10 and whmh also
serve to give rigidity to the said frame.
Traveling over and around the 1'011@1*5-21
and under the shoe 16 is an endless belt 3
This belt is designed to be provided with the
musical notes or melody or other pattern or
design to be imparted, by means of a perfo-

rating sand-blast, to the sheet or web being

oper ated upon, and such pattern-belt is 1}1*(.,1-~

erably made of rubber, although any other
111*111(,1' 1al capable of resisting the injurious
effects of a sand-blast under great pressure
may be substituted. The movable
19 permit of a considerable adjustment of
rollers 21 21 in order to adapt the apparatus
to pattern belts or webs of various lengths
when employed for perforating music webs
or rolls, and the pulley 26, the bearings of

which are freely movable, is of sufficient

welght to maintain the proper degree of mub—
ness in the pattern-belt.

Located below the shoe 16 and secured he,: .
12 15 a box or casing 34."
This casing is provided with an le]ﬂ Ltul

tween Lhe alde ralils

rmouth 35 in the side adjacent to the *3110(} 16,

which mouth is preferably of about the same

length as the said shoe, and located within
and having its mouth projecting into or
throngh the mouth
toward the shoe 16 1s a nozzle 36.

This nozzle

ot thn Lrlﬂmggle, and
curved, as shown, in ‘order to avoid COrners
or angles in which sand mis iont lodge.

bearings
the

356 of the casing 34 and

th{‘* IJ:LE:»C" OY b(}tti)m'i&
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- Kntering the base of the nozzle 36 are a plu-
rality of tubes or pipes 37, suitably spaced
apart, which communicate with an enlarged
supply-pipe 38, secured to the bottom of the

casing 34 and which leads from the sand
The nozzle 36 1s lo- .

tank or receptacle 39.
cated transverseh of the frame 10, as 1s also
the shoe 16, being designed to project a sand-
blast, ‘lgcullbt the - pattern-belt 33 and a web of
paper passing between the same and the shoe
16 and is made of a width at least equal to |
the width of the pattern of said belt.
Located in the nozzle 36 and over the mouth
of each of the tubes or pipes 37 1s a deflector
40, which serves to deflect and divide the
sand - blast entering through its companion
pipe 37 and project the particles of sand at
an angle against the exposed portions through
the pattern-web of the material being oper-
ated upon, thereby greatly facilitating the
cutting out or rerforating ot the same.

ecting - pileces bemo

half of each of the defl

tormed on each thereof, and the two sections
The

are bolted together through cars 41.
best results are secured by making the deflec-
tors 40 elliptical in cross-section and of slight
thickness in order that they may only deflect
the particles of Sdﬂd and not obstruct the pas-
sage of the blast. *

',Lhe arbor 29, on which the roll or web, as

42, to be perfor ated 1s wound, 1s jour nwled n

a support 43, secured to the frame 10, any

suitable means, such as a spring 44, bearing

~holder and carried by an arm
cded for retarding the unwind-

against the rol
45, being provide
Ing movement of the roll.
under the shoe 16 and between feed-rollers
46 47, which are held in close relation to the
web of paper and the pattern-belt, which also
passes-between the said rollers, by springs 48,

- the tension of which 1s adjusted by bolts 49,

4.5
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and the perforated material is again formed
into a roll by means of any suitable winding
mechanism. (Notshown.) Movement isim-
parted to the rollers 46 47 for simultaneously
feeding the paper and the pattern web or belt
33 through the medium of a pulley 30, driven
by a belt 31 1n the usual manner. -

The sand tank or receptacle employed with
the apparatus i1s shown in Fig. 5. This tank
39 18 provided with a tapering bottom 50,
from which leads a pipe 51, the outlet whereof
18 closed by a screw-valve 52. The pipe 51

cdischarges into a bulb or globe 53, into which |

projects an injector-nozzle 54. T.eading from
the air-compressor (conventionally shown at
55) to the injector-nozzle is a pipe or duct 56,

and a connection 57 enters the tank 39 near

the upper end thereof, supplying air to assist
1n foreing the sand into the blast-pipe and to

tank. The pipe 56 1s provided with a screw-

valve 58, as is also the connection 57, as 59,

‘and a similar valve 60 is located in the pipe

The paper 1s led

1
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56 between the valves 58 59 and the com-
pressor. Thevalve 521sdesigned toshut off or
regulate the feed of sand to the injector-globe
53, and the valves 58 and 59 regulate the sup-
ply of air to the injector- nozzle and into the
tank, while the valve 60 1s employed for con-

trolling the pressure from the compressor.

t

Pref- |
era,blv the nozzle 36 is cast in two sections; a |

i

66, journaleé

prevent the formation of a vacuum in the |1

,78

- The pipe 56 may be provided with a pressure-

gage 56" beyond the valve 60, if desired.
In order to feed the sand through and pre-

- vent 1t clogging in the outlet-pipe 51, I have

provided an agitating device -which may con-
sist of a vertical shaft 61, projecting through
the bottom of the tank 39 and Into the pipe
51 -and provided with a number of fingers or
teeth 62. The shaft 61 1s connected, - by
means of a universal coupling 61% to an in-
clined shaft 63, journaled in a sleeve 64, pro-
jecting into the tank 39 and provided with a
pulley 65, which may be driven in any con-
venient manner.
tating device is 1llustrated Fig. 7. Asshown,
the rod 66" is reciprocated by a crank-shaft
in a sleeve 67 and provided with
lley 68, or the sand may be fed

a dri 1ving-pu

by means of a worm 32, Fig. 8, driven by the

mechanism illustrated in Flﬂ‘ 5 for operating

the agitator-shaft 61.
In order to return the sand trom the casing

34 to the tank 39, the following means may

be employed: The tank may be provided with

an upper chamber 69, the bottom 70 of which
has a port 71 opening into the tank. The top
of the chamber 69 forms a hopper or basin 72,
having a port 73 entering the said chamber
and tapers downwardly, as_does also the bot-
tom T0 or partition, between the chamber 69
and the tank 39.
closed by valves 74 T4®, carried by a stem 75 and
differentially spaced from the said ports, the
vialve T4 for closing the port 71 being located
below the said port, while the valve 74* for
closing the port 73 1s located above the same.

A handle 76 1s provided for moving the valve-

stem 75. When the stem 75 is raised to open

A modification of this agi-

The ports 71 and 73 are
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the valve 74* to permit the sand in the hop-

per 72 to fall into the chamber 69, the port
71 will be closed by the valve 74. As soon
as the stem 75 1s released. the air-pressure in
the tank 39 against the valve T4 will 1mmedi-
ately seat the same, thereby opening the valve
74" again. Thisalternate opening of the valves

prevents the passage of a current of air from

the tank 39 through the chamber 69, thereby

wasting the same and which would prevent
the returning of the sand through the said
The sand after be-

chamber 69 to the tank.
ing projected by the blast against the pattern
web or.belt 33 is immediately carried by the
current of air against the bottom of the cas-

ing 34 and then by way of the pipe 77, lead-
ing from the said casing, back to the chamber'
This chamber is provided with an open-
ing 79, closed by a screen 80, through which
the air exhausts to the atmosphere,:the sand

II§
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falling to the bottom of the chamber 78 and
then passing through a tube 81 into the hop-

per or basin 72, locatud at the top of the tank

39, and finally finds its way into. the said tank,
when the valves 74 and 74® are mampulated

as heretofore described.

10O
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34 also has a

In order to protect from i injury the par ts of
the machine or apparatus against which the
sand-blast is projected, the inner walls of the
nozzle 36 and the deflectors 40 are provided

with a coating of soft rubber or other Sult‘lble_

material, as 82 and the interior of the casing
sumlar Iining 83. A rubber
gasket 84, Whmh may be mteﬂr‘ﬂ with the lin-
ing of the casing 34, 18 pmvlded for the pro-
tection of the mouth of the latter, and extend-

“ing around the edges of the said mouth 1t also

servestosecure, w hen the shoe 16 by its weight
presses the material being operated upon &nd
the pattern web or belt 33 against the said

- gasket, an alr-tight joint, ther ebV preventing
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| the escape to the atmosphere of the sand and

alr projected from the nozzle 36 and compel-
ling the return of the same to the casing, so

as to be carried back through the pipe 7 7 to

the sand-tank.

It 1s necessa,xylthat the paper or other ma-
-terml being operated upon be held against a

firm and unweldmﬁ' surface, and inasmuch as
the face of the slme if of a permanent char-

acter would soon become pitted and rough-

ened owing to the cutting action of the sand-
blast, and ther'eby rendered ineffective in con-
sequence of the air-cushion which would form
between the material and the shoe, the latter
1s designed to be provided with a removable
wearing-face. To thisend the shoe is formed
with a dovetalled recess into which slides a
wearing-plate 85, which may be removed and
a new .one inserted as occasion requires.
In the foregoing description I have spoken
of sand as the materml used with the machme
but it will be obvious that any other material,

such as emery-dust, may also be employed

for securing the same results. |

‘While I show and describe herein the p&t-
tern-carrying drums as being journaled on
overhanging arbors and such arbors as being
carried bv ad]ustdble slides or blocks, I do

not claim these teatnres as a part of my in-

ventlon. ~
I claim as my invention—
1. In an apparatus for per*tomtmo paper

and other material, in combination, a pattern

web or belt adapted to carry the materml to
be operated upon, pulleys over which the pat-
tern web or belt travels, a flat-faced shoe for
vieldingly pressing and holding the web or

‘sheet of paper, or other 111.:1,13(31*1&1 against the

pattern-belt, and means for pr()]ectlno‘ a sand-
blast toward the shoe cmd aﬁ‘a,mst the pfmtter
web or belt. :
2. In an apparatus for peri:ora,tmﬂ paper
and other material, in combination, a pattern
web or belt adapbed to carry the matemal to

and against the

be operated upon, a flat-faced shoe for yield-
ingly pressing and holding the material to be
operated upon against the | pattern web or belt,
and means for promctmg a sand-blast toward
the shoe and against the pattern web or belt.

3. In an apparatus for perforating paper
and other material, in combination, a pattern

| 'ﬂ

web or belt ad._.lpted to carry the material to

be operated upon, pulleys over which the pat-
tern web or belt travels, a slide, a guide in

which the slide moves, a flat-faced shoe rig oldly

fixed to the slide and yieldingly pressing and

holding the material to be operated upon
-a,ﬂamst the pattern web or belt, and means

for projecting a sand-blast toward the shoe
pattern web or belt.

4. In an appmabus for perforating paper
and other material, in combination, a pattern
web or belt, means for holding the paper or

other material agalnst the pattern web or belt,
‘means for feeding the paper wi

oh the pattern

web or belt, and a "nozzle for pro
blast against the pattern web or belt, the saicl

nozzle bBInU' provided with a bar located there-
1n tr lﬂfaVEI‘SGIV to the mouth of the nozzle for

il

ecting the blast passing therethrough.
5. In an apparatus for perforating paper
and other material, in combination, a pattern

e

‘web or belt, means for holding Lhe paper or

other mater 1.;11 agalnst the pattern web or belt,
means for feedino the paper with the pattern

web or belt, a nomle having anelongated out-
let, directed toward the holdmg means and ar-

ranged in a line parallel with the ountlet of
the noa..ale, a plurality of tubes ontermn the
nozzle, and means for supplying an air- “blast
to the nozzle.

6. In an *’Lpp‘u"atus for p{armmtmﬂ paper

and other material, in combination, a pattern
web or belt, a casing having a mouth. a shoe

between whlch and the pattex n web or belt the.

material to be operated upon is interposed and
which yieldingly pressesand holds the pattern
web or belt against the casing and over the
mouth thereotf, means for feeding the mate-
rial to be operated on with the pattern web or

belt, and a nozzle for prowctmu a s.:md blfxqt,...
against the said pattern. -

7 In an apparatus tor perfomtnw paper
and other material, in combination, a pattern

‘web or belt, pullevs over which the belt trav-

els, a casing having a mouth, a shoe between
which and the pattern web or belt the mate-
rial

over the mouth thereof, a yielding stmp sur-
rounding the mouth of the casing and inter-

posed between the casing and the pattern web
or belt, a nozzle for pm]ectmo a sand-blast
tarouﬂh the mouth of the casing and against
the pattern web or belt, and means for feed-
Ing the material to be opemted upon with Lhu
_ paﬁrtem web or belt.

8. In an apparatus for perforating paper»f

jectlng a sand-

to be operated upon is interposed and
which shoe yieldingly presses and holds the
pattern web or belt against the casing and
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and other material, in combination, a pattern
web or belt, a casing having an outlet, an ad-
justable flat-faced shoe for yieldingly holding
the pattern web or belt against the casing and
over the outlet thereot, a Thozzle located in the
casing and projecting a sand-blast through
the opening of the casing and against the pat-

tern web or belt, a sand-tank, a pipe leading

from the tank to the nozzle, means for feed-
ing sand to the pipe, an air-compressor for
forcing thesand through the nozzle in the cas-
ing, and means for feeding the pattern web
or belt with the material to be operated upon.

9. In an apparatus for perforating paper
and other material, in combination, a pattern
web or belt, a casing havingan outlet, a y1eld-
ing flat-faced shoe for holding the pattern web
or belt against the casing and over the outlet
thereof, a nozzle located in and pointing
through the outlet of the casing, a sand-tank,
a pipe leading from the tank to the nozzle, an
agitatorlocated insaid pipe, an air-compressor
for forcing the sand through the nozzle in the
casing, and means for ieedmo the pattern web
or belt with the material to be operated upon.

10. In an apparatus for perforating paper
and other material, in combination, a pattern
web or belt, a casing having an outlet, a shoe
for holding the pattern web or belt against
the casing over the outlet thereof, a nozzle
located in and projecting a sand-blast through
the outlet of the casing, a sand-tank, a pipe

1n Smd pipe, an injector-nozzle entelmg sald
pipe, an agitator revolving in the said pipe,
an alr-compressor, a connection between the

air-compressor and the injector-nozzle, means

for feeding the pattern web or belt with the
paper, and means for returning the sand ot
the blast from the casing to the sand-tank.

11. In an apparatus for perforating paper
and other material, in combination, a pattern
web or belt adapted to carry the material to
be operated upon, a nozzle for projecting a
sand-blast against the pattern web or belt, a
sand-tank, a pipe leading from the sand-tank
to the nozzle, an injector-nozzle entering the
pipe leading from the sand-tank, means for
supplying an air-blast to the injector-nozzle,
a duct leading from the casing back to the
sancd-tank, and an alr-vent in such duect.

12. In an apparatus for perforating paper

and other material, in combination, a pattern
web or belt, a casing having an outlet, a shoe

leading from the tank to the nozzle, a valve

767,104

for holding the pattern web or belt ‘wa,mst
the casing “and over the outlet ther eof, a noz-
zle located in and directed toward the outlet
of the casing, a sand-tank, a pipe leading from
the tank to the nozzle, an injector-nozzle en-
teringe sald pipe, an alr-compressor, connec-
tion between the injector-nozzle and the com-

- pressor, a chamber located above the sand-
tank and having an 1inlet and an outlet, the

latter leading to the sand-tank, valves for al-
ternately opening and closing the said outlet

and inlet, a connection between the casing and

such chamber, and an air and sand separator
located in such connection.

13. Inasand-blastmachine, in combmamon
a source of air-pressure, a recelving- chamber
havinge a mouth, means for pressing material
to be operated upon against the mouth, a noz-
zle within the chamber and cdirected toward
the mouth, a duct leading from the source of
pressure to the nozzle, a sand-tank communi-
cating with the duct, a duct leading from the
recelving-chamber to the sand-tank, and an
alr-vent at the tank end ot such duct.

14. Inasand-blast machine, in combination,
a blast-nozzle, a sand-tank, an air-compressor,
a duct leading from the compressor to the noz-
zle, a branch air-ductleading to the sand-tank,

_conneetlon between the sand tank and the

i

rst-named duet, and - an injector-nozzle in
such duet at said connection.

15. Inasand-blast machine, 1n combination,
a casing having a mouth, a pressure-shoe over
the mouth, a perforated work-carr ying shield

interposed between the shoe and the walls of

the mouth and forming a substantially air-
tight packing, and a nozzle within the casing
directed toward the mouth.

16. In an apparatus for perforating paper
and other material, in combination, a pattern
web or belt, means tor holding the paper or
other material against the pattern web or belt,
means for feeding the paper with the pattern
web or belt, a nozzle having an elongated out-
let directed toward the holding means, a plu-
rality of tubes entering the nozzle, means for
supplying an air-blast to the tubes, and a
transverse deﬂectmo -bar in the nozzle and in
the path of the air entering through each of

the tubes.
DUDLEY C. DEN ISON.I

‘Witnesses:
ARrRTHUR B. SEIBOLD,
E. M. KLATCHER.
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