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4 Claims.

The invention relates to duplicators of that
form in which a negative or reversed impres-
sion of matter to be copied is impressed upon an
adhesive duplicating surface and positive im-
pressions taken therefrom by bringing sheets of
paper or the like in contact therewith, and par-
ticularly relates to that form of duplicator in
which the adhesive duplicating surface is mount-
ed upon a rotating member adjacent which the
paper passes and from which positive impressions
are placed upon the paper. The invention also
particularly relates to winding mechanism by
which the position of such an adhesive dupli-
cating surface may be changed relatively to its
supporting bed, whether such bed be a part of a
rotating member or otherwise.

One of the principal objects of the invention
is to provide simple, efficient and economical
means whereby the rapid handling of sheets of
paper and the feeding of the same to the adhe-
sive duplicating surface and stripping the same
therefrom and delivering the same out of the
machine, are facilitated. Another object of the
invention is to provide simple, convenient, easily
operated and compact means whereby the posi-
tion of the adhesive duplicating surface in the
machine may be changed when desired, in order
to utilize different portions of the same from
time to time, and such change of position pre-
vented when not so desired. Further objects and
advantages of the invention will be in part set
forth in the following specification, and in part
will be obvious therefrom without being specifical-
ly pointed out, the same being realized and at-
tained by means of the instrumentalities and
structural characteristics and relative arrange-
ments and combinations which will be herein-
after more fully described or which will be point-
ed out in the claims hereof.

‘With the above and other objects of the in-
vention in view, the invention consists in the
nove! construction, arrangement and combing-
tion of various devices, elements and parts, as
set forth in the claims hereof, one embodiment
of the same being illustrated in the accompany-
ing drawings and described in this specification.

In the accompanying drawings,

Fig. 1 is a side elevation of a duplicator con-
structed according to my invention;

Fig. 2 is a rear view of the same, some of the
parts at the front of the machine being omiftted,
however, for the sake of greater clearness;

ig. 3 is a sectional view, on a somewhat reduced
scale; and

(CI. 101—132)

Fig. 4 is a similar view but showing the parts
in & different position.

In carrying my invention into effect in the
embodiment thereof which has been selected for

illustration in the accompanying drawings and &

for description in this specification, and referring
first more particularly to Figs. 1 and 2, it will be
seen that there is provided a main frame struc-
ture, which may be of any form suitable for the
purpose, such as may comprise side frame mem-
bers 17 suitably secured together so as to make a
frame of sufficiently rigid construction, which
frame structure supports various moving and
other parts of the machine.

Supporied by the side frame members 17 is the
main rotating member which prinecipally performs
the actual duplicating work. By reference to the
drawings it will be seen that this main rotating
member comprises the gear-wheel 19 (see Figs. 1
and 2) and & plain wheel or disk 20 of approxi-
mately the saine size (see Figs. 2, 3 and 4), and
that located hetween these two wheels for about

one-half of their circumference (see particularly

Figs. 3 and 4) is a piece of sheet metal 21, bent

into a semi-cylindrical form and secured to the C

wheels 19 and 20.

This main rotating member bears the adhesive
duplicating surface of the machine, which is des-
ignated 47 and which may be applied to and as-
sembled with the said main rotating member in
any manner suitable for the purpose, and as shown
in the drawings the same consists of a sheet or
roll of substantial length, the ends of which are se-
cured to spindles 14 and 15, (see particularly Figs.

70

3and 4) upon and from which the adhesive dupli- 73

cating surface may be wound and upon one or both
of which the portions of the said duplicating sur-
face not in use may be stored. These spindles
14 and 15 may be journaled between the wheels 19

and 20 in any suitable manner, and the devices by ¢

which, in the embodiment of the invention herein
shown and described, the spindles may be rotated
when desired and such rotation prevented when
not desired, are best shown in Fig. 1, and will be
hereinafter more fully described.

The wheels 19 and 20 are journaled in the side

frame members 17 of the machine in any suitable
manner, as by means of short shafts upon which
the said wheels are fast and which extend out-
wardly from the same respectively and are jour-
naled in the members 17. These shafts are shown
in dotted line in Figs. 1, 3 and 4, and are desig-
nated 26 and 27 respectively, but do not appear in
Fig, 2, being hidden or obscured by other parts of
the machine.
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The shaft 26, upon which the gear-wheel 19 is
fast, also has fast thereon a smaller gear-wheel
18 (see Figs. 1 and 2), which gears with a still
smaller wheel 22, which is fast upon a shafi 23
extending through the side frame 17. This shaft
appears in dotted line in Fig. 1, but is not seen in
Fig. 2, being hidden by the shaft 76. This shaft
23 constitutes the main drive of the machine, and
has upon its outer end the handle or crank 29 by
means of which the machine is operated.

Extending forwardly and upwardly from the
side frame members 17, are extensions 24 (see Figs.
1,3 and 4), which uphold an inclined shelf or table
95 adapted to support paper to be fed into the ma-
chine. The paper is fed by the operator, cne
sheet at a time, down this inclined shelf 25, until
its lower end extends over the roller 32 and comes
1o rest against the stop 35, both of which wiil be
hereinafter more fully referred to. (See Fig. 3,
where a sheet of paper is shown in this position
and designated 95.)

= will be seen that the stop 35 extends across
the machine not far beyond the foot of the in-
clined shelf 25 and that therefore the paper will
be automatically brought into correct position to
be acted on by the machine, even though no great
care or skill be exercised by the operator, as the
inecline of the shelf 25 will cause the paper to
slide down by gravity against the stop 35 and come
to rest with its leading edge in a straight position
transversely of the machine.

The paper then remains at rest in this position,
with its end over the roller 32, until the rotating
member has turned far enough to bring the for-
ward edge of the adhesive duplicating surface 47
over the same, when the paper will be caused to
adhere to the duplicating surface by the pres-
sure of the roller 32 against the same, and will
be carried around by the said duplicating surface
until it reaches the stripping mechanism herein-
after to be described, the stop 35 being removed
from its path by means now about to be described.

The stop 35 extends across the machine from
side to side for about the same distance as the
width of the adhesive duplicating surface 47, and
is pivotally mounted at 60 in each of the side
frame members 17. The stop is provided with
springs 61 and 62 which tend to hold the same
normally in the position shown in Fig. 3, and is
also provided with an arm 63 at the left hand end
thereof, adapted to be engaged at certain times
by the wheel 20, as about to be described.

The periphery of the wheel 20 is not a regular
circle, of the same radius throughout, but, as best
shown in Figs. 3 and 4, and as also seen by the
dotted line in Fig. 1, the same is of an irregular
contour and thereby is adapted to serve as a cam
for the operation of the stop 35, approximately
one-half of the wheel being of a larger radius
than the other half. As the advancing end 55 of
the larger portion of the wheel descends (the
same being slightly in advance of the leading edge
of the adhesive duplicating surface), the same
will strike the arin 63 and move the same to-
ward the rear of the machine (see Pig. 4), there-
by depressing the stop 35 out of the path of the
paper 95 and into the position shown in said fig-
ure. Immediately thereafter, the leading edge
of the operative portion of the adhesive dupli-
cating surface 47 comes into coniact with the
part of the paper lying over the roller 32 and car-
ries the same onward, the roller 32 continuing o
bear against the main rotating member and
thereby insure good contact of all following por-

1,049,154

tions of the paper with the adhesive duplicating
surface.

This roller 32 is journaled at its ends in the
frame of the machine, and as shown in Fig. 1 is
provided with springs 110 and screws 111, by
means of which the upward pressure of the roller
is maintained and may be adjusted as desired
from time to time, as will be well understood.

The stop 35 remains in the depressed cr inop-
erative position shown in Fig. 4 uniil the rotation
of the main rotating drum brings the latter again
into approximately the position shown in g, 3,
whereupon the arm 63 will he released and the
stop will rise into the position shown in said fig-
ure.

The stripping and discharging mechanism will
now be described. It will be seen that the side
frames 17 are provided with upwardly extending
portions 75, and that in the same is suitably jour-
naled a shaft 76, which bears a series of rollers
77, which may be of rubber or any other suitable
material, and aiso a gear-wheel 78, which is fast
thereon and which engages with the gear-wheel
19 and is driven thereby. Above the rollers 77 is
journaled a roller 80, which may be of knurled
metal or any other suitable construction, and
which is journaled in slots or sockets in the upper
part of the meibers 75, in & manner which will be
entirely clear from the drawings, its pressure
upon the rollers 77 being adjustable as may he
desired from time to tirae, by means of the springs
81 and screws 82, in a manner which will be clear
from the drawings.

Supporied between the extensions 75 is a guid-
ing member 85, best shown in Figs. 1, 3and 4, and
which consists of a suitably shaped strip of ma-
terial, comprising a backwardly and upwardly ex-
tending portion at its lower edge, adapted to di-
rect the leading edge of a sheet of paper toward
and between the rollers 77 and 80.

This member 85 is supported by the cross-
bar 86 (see particularly Fig. 2), and may if de-
sired be slightly adjustable toward or away from
the main rotating member, being secured to the
bar 86 by means of screws 87 which pass through
slots 88 (see Fig. 1) in the member 85 and thereby
permit said adjustment from time to time, in
order to adapt the machine for more efficient
operation upon paper of varicus degrees of thick-
ness and stiffness, as may be desired.

A receiving table or shelf 60 is provided at the
back of the machine (the rearward part of the
same being broken away in Figs. 1,3 and 4 in
order to save space). This shelf may if desired
be pivotally mounted in the members 92, as shown
in the drawings, so thai the same may be tilted
out of the way when the machine is not in use, or
for packing and shipping the same.

Extending across between the two ends of the
main rotating member of the machine, is a flat
member 100 (best shown in Figs. 3 and 4, although
the same also appears in doited line in Fig. 1),
which serves, when in the position rvelative to
the asdhesive duplicating surface shown in Fig.

1 and in the full lines in Fig. 3, to direct an edze

the pin 101 by which the right-hand end of same
may bass betwesen the rollers 77 and 80, in a
manner which will be hereinafter more fully re-
ferred to. 'This member 100 is pivotally mounted

in the end wheels of the main rotating member, 11

is mounted extending through the gear-wheel 19
and bearing on its outer end 2 short arm 102,
the free end of which is provided with a spring
103, the lower end of which is secured at
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the wheel 19, and it will be seen that in which-
ever of the two positions of the member 109 shown
in the drawings the same may be placed, the
spring 103 and arm 102 will hold the same against
change, until the same is manually adjusted into
the other of said positions.

The free edge of the lifing member 100 nor-
mally rests, as best shown in the full lines in
Fig. 3, upon the adhesive duplicating surface. The
positions in which the paper is pressed against
the adhesive duplicating surface as above re-
ferred to, is such that the front edge of the paper
extends slightly in advance of the leading edge of
the operative portion of the adhesive duplicating
surface (as shown in Fig. 4, where, however, the
member 100 is in its alternative position herein-
after to be more fully referred to), and the said
edge of the paper therefore lies below the edge
of the member 100, by which it is held slightly
outward away from the adhesive duplicating sur-
face. The following portion of the paper re-
mains in undisturked contact with the adhesive
duplicating surface, however, until the parts
come into such position that the advancing edge

. of the paper, being so held out by the member

100, passes under the guide 85 and is by the latter
directed between the rollers 77 and 80. These
rollers 77 and 80 then engage the paper between
them and draw same away from the adhesive du-.

" plicating surface 47, and as the parts continue

their rotation the entire sheet of paper is stripped
from the adhesive duplicating surface, carried
through between the rollers 77 and 80, and de-
livered upon the table 90, as shown in Fig, 3

" (which figure illustrates one sheet being delivered

 from the machine and the following sheet lying

40"

b0

63

upon the inclined table 25 and against the stop
35, ready to be carried around by the next revo-
lution of the main rotating drum) .

At certain times it may not be desired to strip
the paper from the adhesive duplicating surface
at once, but to allow the same to remain thereon
for a longer time than above referred to, as for
instance when the master-sheet upon which is
the matter to be copied is placed upon the dupli-
cating surface, in order to make the reversed
impression thereon from which copies are then
taken. This may be accomplished by turning the
member 100 into the position shown in the full
lines in Fig. 4 and in dotted line in Fig. 3, in
which position it will then be held by the spring
103. It will be seen that in such case the leading
edge of the paper will not be held away {rom the
adhesive duplicating surface 47, but will be pressed
closely against it by the roller 32 and will be al-
lowed to remain adhering thereto, and will there-
fore not pass under the guide 85 and out of the
machine, but on the contrary will clear the guide
and pass on up and around with the adhesive
duplicating surface 47. The master-sheet may
thus be left in contact with the adhesive duplicat-
ing surface during as many full revolutions of
the drum as may be desired, after which it is re-
moved therefrom by hand and the member 100
restored to the position shown in the full lines in
Fig. 3, whereupon other sheets may be fed into
the machine and removed therefrom in the man-
ner first above deseribed.

The manner in which the adhesive duplicating
surface is mounted upon the main rotating mem-
ber of the machine in this embodiment of my
invention, and the means for adjustably locating
the same in any desired position, will be best
seen from Fig. 1. As there shown, the adhesive
duplicating surface 47 consists of a sheet or roll

3

of substantial length, the ends of which are re-
spectively secured to the spindles 14 and 15, which
are journaled between the wheels 19 and 20 in
any suitable manner. The right-hand end of
the spindle 14 is operatively connected with the
ratehet 40, on the outside of the wheel 19, and the
right-hand end of the spindie 15 is operatively
connected with the ratchet 41. The said ratchets
are adapted to engage with pawls 42 and 43 re-
spectively, which are normally held in such en-
gagement by springs 112 and 113 respectively.
Pivotally mounted adjacent the central por-
tion of the ratchet 40 is the winding-handle or
lever 45 (see Figs. 1 and 2) by which the spindle
14 may be rotated and the adhesive duplicating
surface moved with relation to the semi~cylindri-
cal member 21 upon which the operative portion
of the same is supported. This handle 45 bears
a pawl 44 which moves freely over the said ratchet
40 when the handle is pushed toward the rear of
the machine (that is to say, toward the right in
Fig. 1), but which engages with the ratchet 40
and rotates the latter when the handle 45 is
drawn by the operator toward the front of the
machine. It will be seen that in order to shift the
duplicating surface from one position to another

with reference to the member 21, that is to say, .

to unwind a fresh portion thereof from the spin-
dle 15 and at the same time to wind up the used
portion upon the spindle 14, the pawl 43 is disen-
gaged from the ratchet 41, whereupon the spindie
15 may rotate freely and the spindle 14 may be
rotated by the handle 45 and pawl 44, as above
referred to, the said handle moving backward and
forward and upon each forward movement wind-
ing up a portion of the duplicating surface upon
the spindle 14, When the duplicating surface has
been shifted into approximately the desired posi-
tion and it becomes necessary to tighten the
same smoothly over the surface of the member
21, the pawl 43 is permitted to re-engage with
the ratchet 41, thus preventing further unwind-
ing of the duplicating surface from the spindle
15. The handle 45 is then again moved backward
and drawn forward, thus rotating the ratchet 41
as far as the looseness of the adhesive duplicat-
ing surface over the member 21 will permit and
thereby taking up such slack as may remain in
the said duplicating surface and winding the
same up upon the spindle 14, which is prevented
from rotating in the unwinding direction by the
action of the pawl 42. The duplicating surface
may thus be easily and conveniently located in
any position with reference to the member 21,
and when the entire length of the adhesive dupli-
cating surface has been used and it is desired to
reverse the same as is usual in such cases, the
spindles 14 and 15 may be removed from the ma-
chine, turned end for end, and each inserted in the
position formerly occupied by the other, and the
operation continued as before. This construc-
tion is provided for the sake of simplicity and
compactness, but it will be understood that a
bandle similar to the handle 45 may be provided
also for the ratchet 41 if desired.

It will be understood that the particular means
by which the spindles are Jjournaled or mounted
in the end wheels of the main rotating member,
and are operatively connected to the ratchets 40
and 41 respectively, form no part of the present
invention and may be of any construction suit-
able for the purpose.

After the adhesive duplicating surface has been
shiffed into the desired position and secured
smoothly therein, the handle 45 may be again
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moved back and allowed to remain in the posi-
tion shown in full lines in Fig. 2, in which posi-
tion it is out of the way of other parts of the
machine and of the operator, and will be held
in place, even during the rotation of the main
drum, by the engagement of the pawl 44 with the
ratchet 40, which latter, in the position of the
parts shown in full lines in Fig. 1, is unable
to rotate.

The operation of this embodiment of my in-
vention is as follows: The first step in the pro-
duction of the result aimed at is to impress upon
the adhesive duplicating surface 47 a reversed
impression of the material which is to be re-
produced upon the copies, this impression being
derived from an original or “master-sheet” upon
which the material to be duplicated has heen
written, printed or otherwise impressed in suit-
able duplicating ink. This master copy is laid
face upwards upon the table 25 and fed down
until the edge passes over the roller 32 and rests
against the stop 35.

The machine is then adjusted by turning the
member 100 into the position shown in Tig. 4,
and the main rotating member is then operated
by means of the handle 29 snd gearwheels 22
and 18, the handle 29 being moved in 2 clockwise
direction so as to rotate the main semi-cylindri-
cal member in a counterclockwise direction.

As the said semi-cylindrical member retates,
the cam portion 55 of the end wheel 20 descends
and strikes against the arm 63, depressing the
stop 35 out of the path of the paper, and almost
at the same moment the forward edge of the op-

" rative portion of the adhesive dupiicating sur-

face will be brought over the portion of the paper
which is lying upon the roller 32. The adjust~
ment of the roller 32 in the machine is such that
when this takes place the paper will be pressed

iy between the roller and the adhesive duplicating

surface, and the paper is therefore immediately
caused to adhere to the said duplicating suriace
and is at once carried on and around by the lat-
ter as it continues its rotation, the roller 32 con-
tinuing to press all parts of the paper smoothly
against the duplicating surface as the parts
rotate.

in the ordinary operation of the machine, the
edge of the paper would pass under the guide 85
and hetween the rollers 77 and 85, but when the
member 100 is turned into the position here re-
ferred to, the edge of the paper is permitted to
cling closely to the adhesive duplicating surface
and will therefore clear and pass by the guide
85, and the result is that the master-sheet is re-
tained in ciose contact with the adhesive dupli-
cating surface for several revolutions, many or
few as desired, in order that there may be a suffi-
ciently complete absorption of the ink from the
master-sheet into the adhesive duplicating sur-
face. When the master-sheet has remained
upon the adhesive duplicating surface for what
the operator considers a sufficient length cf time,
it may be stripped therefrom, by hand, the mem-
ber 100 again turned into the position shown in
the full lines in Fig. 3 and the dotted lines in Hig.
1, and the machine will then be ready for the
production of copies.

In order to obtain copies from the matter which
has been impressed upon the adhesive duplicat-
ing surface, cne sheet of paper at a time is fed
down over the inclined table 25 and allowed to
come to rest against the stop 35, which automat-
ically locates the same in correct position to ke

5 taken up and carried through the machine.
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As the semi-cylindrical member rotates, the
cam-portion 55 of the wheel 20 depresses the stop
35 and the adhesive duplicating surface imume-
diately thereafter takes up the sheet of paper
lying over the roller 32 and carries the same on-~
ward, in the same manner as akove referred to
with regard to the master-sheet, but as the mem-
ber 100 has now been adjusted into its stripping
position as shown in Fig. 3, so that its edge lies
upon the adhesive duplicating surface 47, it will
be seen that the leading edge of the paper, which
extends beyond the adhesive duplicating surface,
is thereby given a slight outward curve, and, as
the same is carried around to the rear of the ma-
chine, it passes under the guide 85 and between
the same and the rollers 77, and as the rotation
continues the paper is gripped between the rollers
77 and 80 and by them stripped from the adhesive
duplicating surface and delivered, in & flat con-
dition and face up, upon the receiving shelf 90
(see Fig. 3).

Tn the meantime another sheet of paper has
heen fed downward against the stop 35, as also
shown in Fig. 3, and is ready to be carried around
when released thereby and then stripped Irom
he adhesive duplicating surface, so that the op-
eration above described is successively repeated
as many times as may be desired.

e operation of the devices used in changing
the position of the adhesive duplicating surface
upon the member 21 has already been fully re-
ferred to when describing the construction of the
same, and although the same form an imporiant
part of the present invention, it is thought that
the operation thereof will be entirely clear from
what has been above said and that it is not
necessary to recapitulate the same further.

T have found in the practical use of machines
constructed according to my invention, that the
same can be used at a rapid speed and will pro-
duce efdciently, in a shorter time and with &
greater degree of convenience than has hereto-
fore been practicable with devices of this type,
the maximum number of copies of matter desired
to be reproduced. Not only is it possible to ob-
tain quickly and easily the maximum nurber of
copies which it is possible te take from a single
impression upon the adhesive duplicating sur-
face, but the change of position of the adhesive
duplicating surface when desired and thereby the
obtaining of reproductions from a number of
different impressions upon the adhesive dupli-
cating surface, with the minimum expenditure
of time and effort, is greatly facilitated by the
use of my invention. It will be seen that the ac-
tion of the various parts of the machine in mak-
jing reproduction is entirely automatic so long
as the operation of the machine is continued by
means of the operating handle, with the excep-
tion of feeding successive sheets of paper down
the shelf 25 toward the stop 35, and even this
operation is partially automatic, owing tc the
incline of the shelf 25. It will also be seen that
the sheets of paper are both fed to and deliv-

eved from the machine face upward, and also i1

that the said copies are delivered in flat form,
ready for immediate use without further atten-
tion in straightening the same out.

Other advantages of the invention will be cb-
vious from what has been above said with re-
gard to its construction and operation.

T do not limit myself to the particular details
of construction set forth in the foregoing speci-
fication and illustrated in the accompanying
drawings, as the same refer to and set forth only
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one embodiment of the invention, and it is ob-
vicus that the same may be modified, within the
scope of the appended claims, without departing
from the spirit and scope of the invention,

Having thus described my invention, what I
claim as new and desire to secure by Letters Pat-
ent is as foliows:

1. In a duplicator, the combination with a sta-
tionary frame and a rotary frame adapted to sup-
port a duplicating surface; of means adapted to
remove paper irom said duplicating surface, said
means comprising a pair of rollers between which
the paper may pass, a member pivotally mount-
ed in said rotary frame and adapted when in one
position to hold an edge of a sheet of paper away
from said duplicating surface and thereby di-
rect the same toward said rollers when the rota-
tion of said rotary frame brings said edge into
proximity to said rollers, and when in another
position to allow a sheet of paper to be placed
and to remain in close contact with zaid dupli-
cating surface, and means adapted to hold said
meriiber in either operative or inoperative Dosi-
tion as may be desired.

2. In a duplicator, the combination with g
stationary frame and a rotary frame adapted to
support a duplicating surface; of means adapt-
ed to remove paper from said duplicating surface,
said means comprising a pair of rollers between
which the paper may pass, 3 member pivotally
mounted in said rotary frame and adapted when
in one position to lie with its free edge upon said
duplicating surface and thereby hold an edge of
a sheet of paper away from said duplicating sur-

5

face and direct said edge foward said rollers
when the rotation of said rotary frame brings said
edge into proximity to said rollers, and when in
another position to lie with its free edge turned
away irom the adjacent portion of said duplicat-
ing surface and thereby to allow a sheet of paper
to be placed and remain in close contact with
said duplicating surface, and means adapted to
hold said member in either operative or inop-
erative position as may be desired,

3. In a duplicator, the combination with a sta-
tionary frame and a rotary frame adapted to sup-
port a duplicating surface; of means adapted to
remove paper from said duplicating surface, said
means comprising a pair of rollers between which
the paper may pass, a member pivotally mount-
ed in said rotary frame and adapted when in one
position to hold an edge of g sheet of paper away
from said duplicating surface and thereby direct
the same toward said rollers when the rotation of
said rotary frame brings said edge into proximity
to said rollers, and when in another position to
allow & sheet of paper to be placed and to remain
in close contact with said duplicating surface, and
resilient means adapted to hold said member in
either operative or inoperative position as may
be desired.

4. An apparatus such as is set forth in elaim
1, characterized by the fact that the same is pro-
vided with a guide mounted in said stationary
irame and adapted to direct paper towards said
rollers, said guide being so mounted as to be ad-
Justable toward and away from said rotary frame.

FREDERICK FRANCIS FECHER.
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