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UNITED STATES

PATENT OFFICE.

ARTHUR 8. BURNELL, OF MARSHALLTGWN, IOWA, ASSIGNOR'TO THE
A. B. DICK COMPANY, OF CHICAGO, ILLINOIS.

DUPLICATOR.

SPECIFICATION forming part of Letters Patent No. 641,495, dated January 16,1900,
Application fled January 28,1898, Serial No, 668,303, (No model.)

To all whom it may concern:

Be it known that I, ARTHUR S. BURNELL,
a citizen of the United States, residingat Mar-
shalltown, in the eounty of Marshall, in the
State of Towa, have invented a certain new
and useful Improvement in Duplicators,
which I term the ““B. & M. Duplicators,” of
which the following is a specification.

I use the term ‘‘duplicator” to indicate a
machine orapparatus,of whichthereare many
modifications already in successful use, to
produce a number of copies by a proeess dif-
fering from ordinary printing. I employ a
long-time favorite mode of operating in which
a thin sheet of material, mainly impervious
to ink, but made pervious at certain prede-
termined points, is applied as a stencil upon
the several sheets of paper successively and
subjected to the action of an ink-roller ap-
plied overits uppersurface. Theink strains
through at the points where the stencil is per-
vious and produces on the paper the required
figures, drawings, or other desired marks
which have been previously made on the sten-
cil. Thavedevised importantimprovements
which conduce to the durability of the ordi-
narily fragile parts and allow a large number
of clearly-defined impressions to be produced
with rapidity and without requiring speecially
delicate manipulation. ‘

The accompanying drawings form a part of
this specification and represent what I con-
sider the best means of carrying out the in-
vention in working by hand.

Figure 1is aside elevation. The full lines
show the frame down ready to receive the ac-
tion of the roller. The dotted lines show a
portion when the frame is up. Fig. 2 is a
corresponding end view. TFig. 3isaplan view
corresponding to Fig. 1, but with a small por-
tion of the frame and the parts carried there-
on broken away to show the clamps on the
bed. Fig. 4isa view of the lower face of the
frame and its connections as it appears when
raised. Fig. 5 is a section on the line 5 5 in
Fig. 4.

Similar letters of reference indicate corre-
sponding parts in all the figures where they
appear. .

A isa plane-bed of hard wood ot other suit-
able material, and B a smooth sheef of blot-

ting-paper or analogous material laid thereon’

to afford a slightly-yielding surface for the
suecessive sheets of paper on which the du-
plicate characters are to be produced.

'A’ are supports of soft rubber, on which the
bed may rest on the table or bench when in tise.

D D are clamps secured by screws C, set in
the edge of the bed A, which transmit their
adjustable pressure through a washer C' to
the clamp D, so that the latter will be fric-
tionally held in position to which it may be
moved. Each clampis provided with a wing
D', which laps upon the upper face of the bed
or upon the soft paper B, which it is desired
tohold thereon. Thesoft papermaybedrawn
out by a sufficient force at any time; but to
replace it by a new one it will usually be re-
quired tolift the clamps D D by turning them
on their pivot-screws C. When the soft pa-
per is in place, the clamps are again turned
back to pldaces so that the wings D' press on
the edge of the paper B and hold it. If these
clamps turn too easily, the screws -should be
tightened; if too stiffly, the serews should be
relaxed. ' ‘

I is an open rectangular frame which is
connected permanently but loosely to the bed
A by wings E', each having a slot ¢', which is
vertical when the frame is turned down upon
the bed. The slot on one side receives a pin
F, set rigidly in the edge of the bed. The
opposite slot receives a pin &', carried on a
spring G, set in the side of the bed and en-
gaging in a hole of the bed, so that it serves
in the corresponding slot ¢’ in the same man-
ner and with the same effect as the pin on the
opposite side and allows the easy disengage-
ment of the frame E when required.

Across the under face of the frame E are
extended two separate and distinct sheets or
sets of sheets more or less pervious to ink.
The highest when in use is a pad H, com-
posed of one or more sheets of fine muslin,
about sixty-four picks to the inch, stretched
tightly and uniformly in all directions, like a
drumhead. I have in my experiment used
four of these sheets, constituting a pad. If
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more or less be used, they are all stretched
and treated together. The edges of this pad
are held by the aid of strips E? sunk into
grooves, and confined and rele_ased by screws
E3.  The main portion of this pad H is per-
vious. Around the edge is a space which is
treated with varnish H', so as to forbid. the
passage of the ink when in use. A snitable

“ink-roller on which proper ink has been well

distributed is passed by hand or otherwise
over the upper face of this pad.

ually pressed down through the pad to the
stencil below and exerts an easily-modulated
and just sufficient pressure over the surface
to effect such movement of the ink.

The lower and separately-mounted sheet 1
is a stencil composed of a single thickness of
Japanese, paper known as ‘“yoshino,” or a cor-
responding fine and highly- pervious paper
coated with wax, so as to be impervious ex-
cept where the wax is removed or punctured.
This sheet is previously made permeable in
the required exactly-determined spaees by
proper treatment. “A convenient way to ef-
fect such preparation of this stenecil is by
holding the waxed paper upon a permeable
surface,' as wire-cloth or bolting-cloth, and
pressing small portionsof it strongly thereon
by means of type operated by hand or by ma-
chinery. An ordinary type-writing machine

serves well for preparing the stencils for cor-

respondence and like purposes. The wax

coating or filling of this paper should be con-

tinuous over all the surface except where the
ink is desired to penetrate. If thereareany
faults in the paper, such may be stopped by
additional wax, or preferably by a special var-
nish. The folds induced in the waxed paper
in securing it and passing it through the type-
writing machlue and any other faults which
may ex1st in the waxed paper near the edge
need not be thus treated, because the var-
nished edge H' of the pad H covers all the
edges and prevents the ink from pene'ﬁramnor
at those points.

It is not necessary to hold the waxed paper
on all its edges.. It is sufficient to hold it by
the top and bottom alone. I havethe waxed
paper made a little longer than the frame E
and hold it at the top and bottom by means
of hinged frames J J, which embrace a por-
tion of the frame K and are pivoted at J'.
Each extends acrossin a groove in the frame
Eand, being applied w 1t,h care and moderate
skill, hold the respective ends of the waxed
paper. K K are buttons turning on screw-
pins X', set in the frame K, each adapted to
hold and release its corresponding hinged
frame J.

In ordinary office practice the stencil re-
quires to be changed quite often. My hinged
frames or clamps J, holding this paper. only
by the ends, allow of effectm(r such changes

easily and rapidly. The pa,d H is perma-

Itaddsink
to the sheet to replace the ink which is grad-_
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nently attached, and with careful usage will
serve for a long period, taking care to use an
ink which will not dry on cloth. The fact
that the cloth is thoroughly saturated with
ink makes no difficulty in the proper stretch-
ingof afresh stencil. It promotesthesmooth-
ness when the stencilisextended and pressed
gently on ‘the cloth- by running the hands
across it. The operation of the end locks
dropping into the grooves and confining by

the buttons K follows immediately, and the
apparatus is ready for use.

I attach importance to the use of textile
fabric for the porous sheet H, because it is
important that it be:strong. Paper thus is
liable to break. The textile material is also
more easily traversed by the ink in the un-
coated portion than paper can Dbe.

I attach importance to the fact that pad H
is adapted to contain always a supply of ink,
because it tends to make the. supply forced
down by the gentle pressure of the roller on
the pad uniform, however the quantity of ink
on theroller may vary at different times. Itis
essential to success that this pad bestretched
uniformly both up and down and trans-
versely. Other means than the strips E? and
their confining means E® may be -used to ef-
fect the stretching, but I have found. these
means especially applicable. The actof push-
ing home the several stripsin their respective
grooves. draws uniformly in all directions on
the fabric and attains a smoothness otherwise
difficult of attainment.

The labor of once varnishing the edges II'
serves for an indefinite number . of dllferent
stencils.

T attach 1mp01tance to the winged elamps
D D’ for holding the paper B, and the screws
Cfor ad;]ustably confining them, because they
afford thin and very sunple means. for thus
holding and for allowing. it to be easily se-
cured “and released.

I attach 1mportance $0.the hinged clamps,
J engaging in their 1espect1ve grooves, ex-
tending across the frame E near the ends, as
shown, because they afford facilities for easy
and rapld exchanges of the stencils and ex-
tend and slightly stretch. the stencil in the
longitudinaldirectionand extend ituniformly
over the whole breadth.

Modifications may be. made without depart-
ing from the principle or sacrificing the ad-
vantages of the invention. Parts of the in-
vention may be used without the whole.. 1
can use other means than the two clamps J,
each turning on pivots J', for engaging the
ends of the stencﬂ -paper. With any form of
clamping device the stencil must be a little

-slack before the extending. action due to

clamping the ends.

T claim as my invention—

The within-deseribed duplicator having a
frame E with removable wings B/, a woven
fabric or cloth exposed at the rear with the

70

75

8o

85

90

95

100

10§

110

11§

I20

125

130



| 641,495 4 . 3

marginal portion made impervious and the | low its easy adjustment and exchange, all
remainder highly pervious, stretched uni- | substantially as herein specified.
formly in all directions in the frame E with r v
confining means E? B3 and thestencil I, with ARTHUR 8. BURNELL.
5 clamps J and J’ pivoted at their inner ends, Witnesses:
independently operated, adapted to hold the A. M. MITCHELL,
stenecil by its upper and lower edges and al-- CHAS. COFFOCK.




