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To all whom it may concern:

Be it known that I, GEORGE HOWLETT DA-
VIS, a citizen of the United States, and a resi-
dent of Brooklyn, in the county of Kings and
Stateof New York, haveinvented certainnew
and useful Apparatus for Removing Metallic
Particles from Strips or Webs, of which the
following is a specification.

My present inventionrelatestoan imp roved
machine for burning particles of iron or other

magnetic metals from sheets or webs of paper.

It is a well-known fact that the thin strips
of Manila paper from which perforated mu-
sic-sheetsare cutareimpregnated throughout
with small particlesof magneticiron 0x1d said
particles often being embedded in the paper
to such an extent that when the music-sheet
is employed to operate electrical self-playing
musical instruments or thelike the said mag-
netic particles complete the electrie cireuit,
and thereby produce a false note, with a con-
sequent discord of the musical composition,
These metallic particles are very small and
are hardly visible tothe naked éye; but when
the sheet is passed throngh my improved ma-
chine all such particlesare qmekly and effect-
ively removed.

My improved machine comprises, broadly,

a pair of electric terminalsinelided in an elec-
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tric cireuit of sufficient strength to cause a.

sparking at such terminals when a metallie
particle is caused to bridge the same and
means for moving a web or sheet having such
particles attached thereto or embedded there-
in in surface contact with the terminals, the
arrangement. and operation being such that
as the sheet is moved forward in eontacta with
the terminals and an iron particle in said
sheet bridges the same a spark will be pro-
duced which will result in burning said par-
ticlefrom thesheet. Asheretoforeexplamed

these particles are, as arule, extremely small,

and the aperture Teft from such sparking or
burning outis correspondingly small, and the
sheet is not affected thereby. 1If, however, it
should occur that a large meba,lhc particle be
encountered, I have provided means whereby
the contact points or terminals will be in-

- stantly and automatteally separated, thereby

50,

stopping the operation of the machine and
notifying the operator of this fact.
To these and other ends the mventlon com-

prises the novel features of construction and
combination and arrangement of parts here-
inafterdescribedin detml and thenmore defi-
nitely pointed out in the claims.

In order to enable others skilled in the art
to make, use, and construct my said inven-
tion, I will proceed to deseribe the same in
deta,ll reference being had for this purpose
to the accompanylnw drawmws, in which—

Figure 1 is a perspective view showing a

omplete machine constructed in aecordanco
with my invention with a musie-sheet shown
in operative position therein.. Fig. 2 is a
transverse vertical sectional view.of the same.
Fig. 3 is a detail perspective view of the elec-
firie-cireuit terminals between which the paper
is passed, and Fig. 4 is a diagram showing the
complete circuit.

Referring now to the drawings, the refer-
ence-numeral 1 designates a block or plate,
from which rise a pair of side standards 2,

preferably of the form and shape shown, said

standards being connected at the bottom by
an angle-plate 4 Hinged to the upper ends
of the said side standards at 4" is a swinging
frame 5, which is normally held in the posi-
tion shown in the drawings by means of
catches 6, pivoted to the side standards at 7
and endagmv keepers 8 on the said frame.
There are two of these catches, and they are
connected - by a eross-bar 9, to which is se-
cured a vertical" operamno-rod 10, having a
spring 12 coiled about its lower end and nor-
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mally acting to hold said rod elevated, so that -

the catches “will be in locked en mgement with

the keepers, and the rod is provided at its

upper end with a push-button 13, by which
it may be operated to lift the catches. The
said operating-rod is supported and guided
in apertured lugs 14, projecting outward from
near the side of the standards. It is desir-
able and important that the swinging frame
5 be arranged to automatically move ontward
when the catches are released from the keep-
erg, and for this purpose I provide a coiled
spring 15, having one end attached to a spin-
dle 16, upon which the swinging frame is
hung, and its opposite end acting upon a pin
or projection 17 upon the swinging frame.
While I have shown this manner of ecausing
the frame to automatically swing open, I do
not wish to be understood as limiting myself
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to this econstruction specifieally, for obviously
any form of spring-hinge suited to the pur-
pose may be employed.

Arranged transversely between the side
standards 2 above the pivoted catches is a
cross-bar 18, having an angular cut-out por-
tion, into which is secured an insulating-strip
19, and to this strip is attached a depending
metallic contact-blade 20, which forms one
terminal of an electric circuit, as will pres-
ently appear. To the top face of the cross-

bar 18, about midway thereof, is a pair of

electromagnets 21, ecodperating with an arma-
ture 22, secured to the operating-rod 10 to
actuate the latter when the magnets are en-
ergized, as will hereinafter appear, said mag-
nets being in eircuit with a source of electric
supply 23 and with the contact-blade 20.

Journaledinbearingsintheswinging frame
5 are an upper sheet-delivery roller 24 and a
lower sheet-receiving roller 25, and between
these rollers is journaled a metal contact-
roller 26, which when the swinging frame is
in operative position bears against the metal-
lic contact-blade 20, said roller forming the
other terminal of the circuit. The receiving-
roller 25 is rotated by a handle 26* through
the medium of a pinion 27, mounted upon a
short shaft 28 upon the left-hand side of the
machine, said pinion meshing with a second
pinion 29, which is fixed to a shaft 80, the ends
being journaled in the side standards. This
shaft 30 is provided at its opposite ends with
& gear 31, which meshes with a gear 32, se-
cured to one end of the receiving-roller 25.
The sheet to be operated upon is contained
upon the delivery-roller 24, which is-by pref-
erence removably attached to the swinging
frame and wound upon the receiving-roller
through the gearing just described. In or-
der to rewind the sheet upon its roll 24,
I have provided suitable gearing compris-
ing a pinion 33, mounted upon the end of a
shaft 34, to which the delivery-roller 24 is at-
tached, said pinion being rotated by means
of a gear-wheel 35, mounted upon a shaft 36,
said gear-wheel being rotated by means of a
crank-handle 37.
being operated upon taut and avoidingslack
therein, I have provided friction-springs 38,
which bear upon the ends of the upper or de-
livery roll 24, and a similar spring 39 acts
upon one end of the lower or receiving roll,
said spring being mounted upon a guard-
plate 40, which latter extends transversely
across the macliine - frame and covers the
front face of the contact-roller 26.

The electric circuit from. the supply 23

passes to the binding-post 41, from thence to.

a switch comprising the insulated blades 42
43, then through wire 44 fo eclectromagnets
21, through wire 45 to contact-blade or ter-

minal 20, from contact-blade to contact-roller

or terminal 26, and then through the metal
frame of the machine to binding-post 46, and
from thence through wire 47 back to battery.
The swinging frame 5 is provided with a cir-

In order to.keep thesheet.
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cuit making and breaking pin or projection
48, which when the frame is in operative
position lies between the insunlated switch-
blades 42 43, thereby completing the electric
circuit; but when the frame is thrown open
the said pin is removed from the switeh-
blades,and the circuit is consequently broken.
The ecirenit-making pin or projection 48isin-
sulated from the swinging frame by means of
a strip of insulating material 49, as shown.

The manner of operating the machineisas
follows: The sheet 50 to be treated, whether
perforated or otherwise, is placed upon the
delivery-roller 24, and its end passes between
theelectricterminals20and 26, and is then se-
cured to the receiving-roller 25. This roller
25 is now revolved by the crank 26*, and as
the embedded particles in the sheet pass be-
tween the said terminals 20 and 26 during
the movement of the sheet an electric circuit
is completed, producing a spark which burns
out the said metallic particles. The source
of electric supply 23 must of eourse be of
sufficient strength to cause a sparking at the
terminals 20 and 26, and I have found thata
current of twenty volts and five amperes is
sufficient for the purpose in hand, although
the same may be varied, and I do not limit
myself to any specific strength, except that
it must be sufficient to cause a sparking at
the terminals. It will be understood thatun-
der ordinary circumstances the spark is so
small and the current produced so shortthat
it will not affeet the electromagnets 21; but
if it should happen that a large metallic paz-
ticle is encountered which would produce a
large spark and a correspondingly long cir-
cuit the magnet 21 would be energized suffi-
ciently to attract the armature 22 and oper-
ate the.catches6, whereby theswinging frame
would instantly and automatically fly out,
thus breaking the electrie circuit. This au-
tomatic action of the swinging frame is very
essential, since it notifies the operator thata
comparatively large hole has been burned in
the paper and enables him to tell at once
where such defect is, so thatit may be patched
up or the entire sheet removed; as deemed
proper. When it is desired to release the
swinging frame for any purpose, as when
putting in the sheet in the first instance, it is
simply necessary to depress the operating-
rod 10 by a slight push with the finger upon
the button 15.

Various changes and modifications in the
details of my improved machine may be made
without departing from the spirit of the in-
vention, the broad. principle of which com-
prises a pair of electric terminals in circuit
with a source of electric energy of sufficient

‘strength to cause a sparking at such termi-

nals when a metallic particleis made to bridge
the terminals, the latter being constructed
and arranged tomake continuous or unbroken
surface contact with a sheet or web.

I do not in the present application claim
the method herein described of burning me-
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. talli¢ particles from a sheet or web, as the
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same will form the subject-matter of a sepa-
rate application.

What I claim is—

1. In a machine for burning metallic par-
ticles from a strip or web hewmor such parti-
cles attached thereto, a pair of electmc termi-
nals eonstructed to make continuous or un-
broken surface contact with a web or sheet,
and asourceof electric energy in circuit with
said terminals and of sufficient strength to
cause a spa,xklng at the terminals when a me-
tallic particle is brought therebétween where-
by said particle will be burned from the sheet
or'web.

‘2. In a machine for bumm(r metallic par-

ticles from a strip or web having such parti-
cles attached thereto, a pair of electric termi-
nals arranged in ]uxta,poswwn means for ad-
vancing sald sheet or web in surface contact
with sald termmals, and a source of electric
energy in circuit with said terminals, said cir-
cuit being of sufficient strength to cause a
sparking at the terminals when a metallie
particle is encountered whereby said particle
will be burned from the strip or web.

8. Inanapparatusfor burning metalhc par-
ticles from a web or sheet of paper, a pair of
electric terminals between which the sheet is
caused to pass, a source of electric supply
with which said terminals are in circuit, said
electric supply being of sufficient strencrth to
cause a sparking at Lhe terminals When ame-
tallic particleis encountered during the move-
ment of the web or sheet thelebetween, and
means for advancing the sheet or web.

4. Inanapparatus s for burning metallic par-
ticles from a web or sheet of paper, the com-
bination with a suitable base-frame, of a pair
of electric terminals between which the sheet
is caused to pass, a source of electric supply

with which said terminals are in circuit, said.
-electric supply being of sufficient strength to

cause a sparking at the terminals when a me-
tallic particleis encountered during the move-

- ment of the sheet therebetween, a sheet-de-
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livery roll joarnaled in said fmme and means
for operating said roll.

5. Inan apparatus for burning metallic par—
ticles from a web or sheet of paper,the combi-
nation with a suitable base-frame, of a swing-
ing frame movably connected to said base-‘
frame, a pair of electric terminals between
which the sheet is ecaused to move, one of

said terminals being attached to .the base-

frame and the other mounted upon the mov-
able frame, a source of.-electric supply with
which the said terminals are in eireuif, said
electric circuit being of sufficient strength to
cause a sparking at the terminals When a
metallic particle is encountered ‘during the
movement of the sheet therebetween, and a

sheet-delivery and ‘sheet-receiving roll ]oul-‘_

g naled in the movable frame:

65

6. Inanapparatusforburning metallic par-
tieles from a webor sheet of paper, the combi-
nation with a suitable base-frame, of a sec-
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e

ond frame movably connected to:said base-
frame, a pair of electric terminals bétween
which the sheet is caused to travel, one of

70

said terminals being attached to the base-

frame and the other mounted upon the mov-

able frame, a source of electric “supply with
which the said terminals are in contact, said
electric circuit being of sufficient strength to
cause a sparking at the terminals when a
metallic particle is encountered during the
movement of the sheet therebetween, insu-
lated switch-blades carried by one of the
frame parts and a circuit making and break-
ing pin or lug carried by the opposite frame
part as and for the purpose described.

7. Inanapparatusfor burning metallic par-
ticles from a sheet or web of paper, the combi-
nation with a suitable base-frame, of an elec-
tric terminal blade carried by said frame, a
swinging frame hinged to said base-frame

and normally acting to move out of operative

position, a lateh for retaining the movable
frame in operative position, an electric ter-
minal surface carried by the swinging frame
and arranged.to make contact Wlbh the ter-
minal blade, mechanism for advancing the

‘sheet to be treated betweén the said termi-

nals, a source of electric energy with which
the terminals are in ecircuit, said electric cir-
cuit being of sufficient smength to cause a

‘sparking at the terminals when a metallic

particle is encountered during the movement
of the sheet therebetween, and means for
operating the latcli to release the movable
frame whereby it is free to automatically
move out of operative position.

8. Inanapparatus for burning metallic par-
ticles from a sheet or web of paper, the combi-
nation with a suitable base-frame, of an elec-
tric terminal blade carried by said frame, a
swinging frame hinged tosaid base-frame and
acting normally to move out of operative po-
sition, alatehforretaining the movable frame
in operative position, an electrie terminal sur-
face carried by the swinging frame and ar-
ranged: to make contact with the terminal
blade, a sheet-delivery roll and a sheet-re-
ceiving roll journaled upon opposite sides of
the termmal surface; an electromagnet and.an
armature for automatleally opera,tlng the said
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latch, and a source of electric energy with -

which the terminals and magnets are in eir-
cuit, said source of electric energy being of
sufﬁclent strength to cause a sparking at the
terminals When a metallic particle is encoun-
tered during the movement of the sheet, there-
between.

9. Inanapparatus forburning metallic par-

“tieles from a web or sheet of paper, tlie combi-

nation with a suitable base provided with a
pair of upright side standards, of a swinging
frame hinged to the upper portion. of sald
standards, an electric terminal blade carried
by the standmds, a sheet-delivery roll and a
sheetreceiving roll journaled in said swing-
frame, and a metaulhc contact terminal 1'01161.

journaledintermediatesaid rollsand movable .
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to and from the terminal blade, means for
operating said rolls to advance the sheet or
web between the said terminals, and a source
of electric energy in cirenit with the termi-
nals, said source of electric energy being of
sufficient strength to cause a sparking at the
terminals when a metallic particle is encoun-
tered during the movement of the sheet there-
between, substantially as described.

10. In an apparatus for-burning metallic
particlesfrom a web or sheet of paper,the com-
bination with a suitable base-frame, of an
electric terminal blade carried by said frame,
a swinging frame hinged to said base-frame
and normally acting to move out of operative
position, a latch for retaining the movable
frame in operative position, an electric ter-
minal surface carried by the swinging frame
and arranged to make contact with the ter-
minal blades, asheet-deliveryrolland a sheet-
receiving roll journaled in the swinging frame
upon opposite sides of the terminal surface,
means for operating said rolls, an electromag-
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net an operating-rod for the said lateh, ai
armature attached to said rod and cooperat-
ing with the said magnet, a source of electric
energy in circuit with the said terminals and
magnet, said source of electric energy being
of sufficient strength to cause a sparking at
the terminals when a metallic particle is en-
countered during the movement of the sheet
therebetween, insulated switch - plates at-
tached to the upright standards, and a me-
tallic pin or projection carried by the swing-
ing frame and arranged to enter between the
said switch-plates to complete the circuit at
the point when the said swinging frameisin
operative position.

Signed at Brooklyn, in the county of Kings
and State of New York, this 8th day of April,
A, D. 1901.

GEORGE IIOWLETT DAVIS.

Witnesses:
B. II. POMEROY,
TaHOMAS DUNN.
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