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- UNITED STATES

PATENT OFFICE.

EDWIN AUSTIN COX, OF LONDON, ENGLAND,— ASSIGNOR TO A. B. DICK

| No.815,905, . -

To all whom it may concern: :
Be it known that I, EpwiN Auvstiv Cox,

. subject of the King of Great Britain, residing
-, at London, England, have invented a certain

§ new and.useful Improvement in Duplicating

Apparatus, of which the following is a speci-
“fication: o o

*This invention relates to duplicating appa-

ratus, and particularly to ‘that type of such
10
. drum.having a foraminated stencil - carrier
extending over a portion of its geripher’y and
.upon ‘which the inking-pad an:
. are secured. - o T T
15 The object of the invention is to increase
" the efficiency of machines of this type in sev-
eral respects hereinafter noted. One of these
respects concerns the means for feeding' the
impression - paper to the stencil - CarTyin
‘drum to receive the print from said stencil.
Under the present invention means are em-
loyed whereby such paper may be fed by
‘hand, as is usual in machines of:this type, or

20

automatically and as the result of the opera-
tion of the stencil-carrying drum itself. For:

25
" the latter purpdse there is employed; prefer-
ably in conjunction with the pressure-roller
.which_,comm_onl'y underlies the drum; an au-
. tomatic. paper-feeding device which may be
. SO
" and-which, when in'operative position coacts
" with the forward edge of the top sheet of a
- _paper pile to feed the same between the sten-
cil-carrying drum and. the pressure-roller in
order t at. the surface thereof may receive
the impression fr
" said drum..

35

-Other fea.ﬁljreéiér;d ;advanta%es of the appa-

- ratus will app
qo.tioma ©c Do .
+ ¢ In the drawings illustrating a preferred

at from the following descrip-

f6rm of the invention, Figure 1 is a side ele--
.vation of the duplicating apparatus, certain
 superfluous structural elements‘thereof being .
omitted. Fig.'2 is'a-céntral vertical section

.aken on the line:indicated by the arrows in
g, 6. Fig.:3 is an enlarged detail view look-
'd {rom:the lower end of the roller
i ,.thie arm K’ being're-
an’enlarged detail view

procket-wheel ¢° look-
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apparatus in-which is employed a rotating’

stencil-sheet"

thrown to operative or inoperative position:

om the stencil earried by |
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struction of the mechanism for operating the

feed - board.” Fig. 6 is a horigontal section
tqken on the line indicated by.the arrows in
Fig. 1.. Fig: 7 shows in cross-section a por-

illustrating what may be termed the °‘sec-
ond’’ stage in the feeding of the sheet from
the pile. Fig. 8 is'an enlarged detail view
illustrating what may be termed the *‘ third”
stage'in the feeding of such sheet. Fig. 9is
a detail view illustrating the drum-~contained
‘paper-stop in stopping position. Fig. 10.is
an enlarged detail illusirating a modification
in the construction of the sheet-feeder. Irig.
11 is & transverse section of the mechanism

shown in Fig. 10 on the line indicated by the.

arrows in said figure. Fig. 12 is an enlarged
detail of the pressure - roller, sheet-feeder,
and sheet illustrated in Figs. 10 and 11; and

ing the mechanism for.elevating and depress-
ing the pressure-roller., i

- Referring to the drawings,in. which similar
letters denote corresponding parts, A desig-

“tion of the apparatus shown in Fig. 2, but.

nates the base of the machine carrying the
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Tig. 13 is a fragmentary side elevation show-. '

75

frame, which comprises - mainly -the side

members A’ A2, The drum B is loosely

mounted upon the shaft b’, secured to the -
side members of the frame by set-screw b*

or other suitable means. The heads of the
drum are here shown as connected by the
perforated stencil-carrier b°, over which' ex-
‘tends the ink-pad b*, the stencil-sheet b° be-
ing secured outside of said pad by any suit-
-able means. L

The inner face of each of the drum-heads
is provided with a cam-track ¢, with which

to radial arms ¢*, formed integral with or se-
cured to collars ¢®, which in turn are securedl

able means.

‘tant ends inwardly toward the center of the
drum, and consequently to force said ink-dis-
tributing roller C outwardly into -contact
with the stencil-carrier b® and-its sheaves ¢/
into contact with said cam-track ¢. .

D D- designate paper-stop cams formed

| upon the inner faces of the heads of the drum.

TARTIPI

-coact sheaves ¢/, carried by the shaft ¢’ of the
‘ink-distributing roller C. Said shaft ¢ ig
| journaled in segmental arms ¢?, pivoted at ¢t

to the shaft b’ by set-screws ¢’ or other suit:-

Coil-springs ¢®-connect the dis-
tan0 ends of said segmental arms ¢® with said;

e l'ars, exerting a tendency to draw said dis-

8o

.83

90 »
95

\%OO'

)
103




2

B.. d designates the p‘&per—stop.. This is

~carried by vertical arms ¢, having slots d?,
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ping device above
o

through which the shaft b’ exten s, and at
their upper ends sheaves &, coacting with
said cams D. A cross-rod d, directly under-
lying the shaft ¥, connects the paper-stop-
supporting arms d’. d® designates a catch
carried by said shaft ¥’ and movable to oper-
ative and inoperative positions relatively to
suid cross-rod d*, When in operative posi-
tion, this catch. elovates suid cross-rod, and
thereby correspondingly elevates the sup-
porting-arms @’ of the paper-stop. In this
position the sheaves carried by said arms do
not coact with the paper-stop cams D, and
said stop is therefore in inoperative position.
To.bring said paper-stop to operative posi-
tion, the cross-rod d* may be released %1'0111
the catch, (see Fig. 9)) whereupon  said
sheaves d*will conct with said stop-cams D
in order to alternately raise and {ower the
paper-stop d. - The coaction of said cams D
and sheaves d* results in the elevation of the
paper-stop & when that portion of the drum
which is covered by the stencil is passing in
contact with the pressure-roller which under-
lies the'drum.  (See Fig. 2.) © As the covered
portion of the dram passes the impression-
roller the curved portions of the cams D
cease to conct with the sheaves d*, whereupon
the stop-carrying arms d’ are free to descond
80 as tomove the stop d to paper-stopping po-
sition. In this position, Fig. 9, it directly
overlies the pressure-roller in order that the
sheets may be fed against the same and there
brought to a rest until the covered portion of
the periphery of the drum comes in contact
with tie sheet and carries it through the ma-
chine under pressure from said pressure-
roller.  In order to guide the stop-carrying

arms d’ in this vertical movement, I prefer to,

employ guide-arms ¢, extending between
the pivotal points ¢t and the points ¢'°, where
sald arms ure pivotally utt.u('{wd to said stop-
supporting arms d’. .
t will be understood that the paper-stop-
described is intended to Il)u
released (by neans of the cateh d*) only when
the impression-sheets are to be fed by hand.
Under this condition the feed-boar shown
in the drawings
seribed is rearranged in order that the sheots
passed over the same may be moved substan-
tially on the same plane as the point of con-
tact between the Amm and pressure-roller,
$0.as to abut against the paper-stop-d when
the same is in its lowermost position.

'E designates a rock-shaft journaled at
either end in the side members A’ A? of thoe
frame of the machine.  Secured t6 this rock-
shaft are arms B’ B2, in the forward ends
whereof is journaled the shaft ¢ of the pres-
sure-roller JF To the arm E? is pivofed a
vertically-reciprocating bar G, slotted at ¢ to
receive the shaft b’ and provided witﬂ &

plained.

and presently io be de-
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sheave .¢’, coacting with a cam g%, formed

upon the outer face of a pinion ¢*, movin

with the drum. Said pinion ¢ is operate
by a pinion ¢, actuated by the crank and
handle ¢°.  The shaft of said pinion g* is sup-
ported by the side member A* of the frame
and carries in addition to said pinion a
sprocket-wheel ¢*, which through the endless
chain ¢ transmits motion to a sprocket-
wheel ¢*, secured to the shaft ¢ of the pres-
sure-roller . The coaction of the cam g
and sheave ¢’ causes the depression of the
pressure-roller I against the tension of the
vertically-arranged coil-spring (shown in Fig.
1) after the covered portion of the drum has
passed said pressure-roller and keeps it de-
pressed until the covered portion of the drum
again comes into juxtaposition to said pres-
sure-roller.  Also said coaction of the cam g
and sheave ¢ causes the movement of sajd
rock-shaft for the purpose hereinafter ex-
H 1" designate collars loosely mounted
upon the shaft ¢ of the pressure-roller F and
on either side of said pressure-roller. To these
collars is detachably secured the paper-feeder
1, here shown in the form of a bail, the ends
whereof are turned at a right angle to the main
body, such ends being detachably secured to
the collars 1I'1 by means of the screws 3.
The body portion” of said bail is prefer-
ably provided with a rubber covering i’. The
collar 11" is provided with a projection h, ex-
tending outwardly and almost to' the inner
face of the sprocket-wheel ¢¥, and coacting
therewith is ‘a cluteh, whereby said collars
may be caused to rotate on the shaft ¢ with
sald sprocket-wheel ¢*. In the present em-
bodiment of the invention this cluteh takes
the form of a bell-crank lever / , pivoted at 2?
to the inner face of said sprocket-wheel i
one end of said lever being provided with tfle
operaling finger-picee A, the other end 2# be-
ing movable by said finger-piece into the path
of the projection % upon the collar 1I. ~ The
construction here presented is illustrated in
detail in Figs. 3 and 4. When the impres-
sion-sheets are to be fed by hand, (the cross-
rod of the paper-stopping arms being then
released from the catéh &) the clutch A/ is
moved to inoperative position, so that the
sheet-feeder will not move with the shaft e of
the pressure-roller, but will assume a station-
ary” position below and back of said roller.
This is done by grasping the {inger-piece A
and turning clutch member %’ on its pivot
until its end A is carried to such a position
that as gear ¢° is rotated the end A* of the
cluteh member does not en xage the projec-
tion h on the collar H’, to which one end of
bail I is connected. Movement of clutch
member %' in the opposite direction carries
its end 7* to such a osition that as gear
*is rotated the end A engages projection
gb, and thus causes collar H’, bail lI,) and col:
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lar I to. rotate with gear ¢*. When the
parts are in this position, the bail I may drop

by gravity through approximately a half=

revolution after moving above the pressure-
roller past the position in which the bail is

vertically disposed, the collars H H’ turning.

loosely on shaft e. _ o
Li designates a rock-shaft, which, like the

" shaft B, is mounted at each end in.the side

Io

members A’"A? of the frame. . Intermediate

" of its ends (see Figs. 5 and 6) it:is provided

Ig

20

with the flat feed-board support 1, to which
is secured one énd of the arm /', the other

end of 'said arm being pivoted. to a-paper-
guide ¥ in the form of a bell-crank lever; the
extension {° thereof. operating, as shown in

Fig. 2, to determine the degree to which the

sheet pile may be moved inwardly in placing
the same in operative position.. The. feed-
‘board. l* when the machine is designed: for

automatic feeding rests upon the support 1.
1t is-also provided with perforations through
which extend. pins: P, carried by the rock-

© shaft L.  Said feed-board is preferably pro-
vided with the adjustable end guide [f and

25

_ adjustable side guide {" for determining the
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position of the paper. ‘ _

.M designates-a crank-arm secured to one
end of the rock-shaft L, outside the side mem-
ber A’ of the frame. . m designates a cam-lé-
ver.pivoted at m’ to the side member A’ of
the frame, and m* designates a connecting-
arm having slot-and-pin connectionsg m* m*
with the crank-arm M and cam-levér . The
cam-lever m is designed for manual manipu-
lation to throw the feed-board to dperative
and, inoperative positions.: The normal po-

sition of the parts is illustrated in Fig. 5, in-
avhich the cam-lever m is:shown as having

been moved rearwardly. This brings the
feed-board to a very considerable downward
incline, throwing the paper-guiding exten-

sion I* to approximately a right angle rela~

tively to such board. The ﬁleet‘pilev may
now ‘be placed upon the board, its forward
edge resting against such extension 2%, and the
cam-lever m moved forwardly. This rocks
the shaft L, moving the feed-board to the po-
sitiom in which it is shown in Figs. 1, 2, 7, and
8, the forward end of the sheet pile then di-
rectly underlying the pressure-roller F. If
now the clutch " 'be moved to-engaging posi-
tion, so as to cause the collars H H’ t0 move

with the pressure-roller shaft e, thé sheet~

feeder 1, carried by said collars H H’, will be
rotated around said pressure-roller I, Its
operation and the result théreof are clearly
shown in Figs. 2, 7, and 8, illustrating. differ-
ent:stages in the feeding. of a sheet from the
top of the pile. " Said feeder comes: in con-

. tact with the uppermost $heet nearits forward

. 6‘5‘

edge and tends to move said edge backward.
The entiresheet is precluded from such back-
ward. movement by the end guide . The
continued movement of the feeder I, there-

5

fore, buckles only the forward portion of the
uppermost sheet, as illustrated in F'g. 2..

*"The quantum of curvature may be deter-
mined by the pressure of the hand upon,the

-top of the sheet pile, or in lieu thersof T may

employ a detachable pressure device, such as
that illustrated in the drawings and compris-
ing the rod N, the angular downturned ends

70

nwhereof engagewith perforations n’, formed - -

in feed-board [, The continued movement
of the feeder I brings the forward edge of the

uppermost sheet to the-position shown in,

Fig. 7. At this time; as will be seen, ‘the
covered portion of the periphery of the drum:

B has passed on from the point of eontact

with ‘the pressure-roller'F. - As the feeder 1
therefore moves out of contact with the for-
ward edge of the uppermost sheet said edge
falls, by reason of the elasticity of the sheet,
upon the periphery of the pressure-roller Iy
which through the operation of the cam ¢*
sheave ¢, and vertically-reciprocating bar G
will have been depressed at this stage in the

_rotation of the drum B.. The rotary move-
‘ment of the feeder 1'is continued, but with-
out feeding effect, until the same again comes

| into contact with the sheet pile.

As the for-
ward edge of the stencil comes in contact

with the pressure-roller ¥ (said roller having:

been raised to operative position to -permit

this) the forward edge of the topmost sheet’
is grasped 'between the pressure-roller and.

75
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the stencil-covered periphery of the drum. .

and fed rearward, the printing being im-
‘pressed upon. the surface thereof by the ink

forced through the stencil-earrier 4%, the pad
%, and the stencil 8. This coaction. is illus-
trated in Fig. 8.

exaggerated in the drawings.) -

100

(For the sake of ‘clearness - ¢
the thickness of the sheets of the pile ismuch -

o o

O O designate fingers carried by therock= -

shaft E, the ends thereof extending to a posi- -

tion immediately over the forward edge of
the sheet pile.

as the forward edge of the uppermost sheet 18

_ Said fingers press upon-the -
- forward edge of the pile, depressing such edge

110

removed therefrom by the feeder I; thereby

assisting in theseparation of such uppermost
sheet from the pile and:preventing:the lateral
edges of thesheet from curling upwardly. Also
mounted upon said rock-shaft E and outside

‘the side member A’ of the frame is an adjust-

1135

able arm. a, the free end whereof underlies a -

cam ¢, formed on the cam-lever m... When
said cam-lever-is thrown to the position
shown in Fig. 5, the coaction of its.cam o’

T20

with the arm orocks the rock-shaft E, there-
by depressing the arms E’ E?, and conse-

quently the pressure-rollermountéd in those -
arms. S "

Iaorder to permit ppe; of varying thick-

ness to be employed with the automatic feed -
herein described, a variable spring-tension. is
employed in connection with the feed-board

and this is clearly shown in Fig. 1. Tt com-

130 :
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prises in the present instance a coil-spring P,
one end whereof is secured to the crank-arm
M. Its other.end is secured to & rod P, pro-
vided with a series of -notches coacting

‘with astop p*, the end of said rog l’)eing pro-

“vided with a finger-piece p°. To increase or
diminish the tension with which the rearward
end of the feed-board is pressed upwardly, it
18 only necessary to lift the rod p from en-
gagement with thestop p*and toagainen gage
said rod with said stop by means of a dilfor-
ent one of the several notches p’ formed
therein. » : o
. The position in which the feed-board is
shown in the drawings is the position which
it occupies when the machine is arranged for
-automatic feeding. To cut out the auto-

* matic feeder and feed the shicots by hand, the

cross-rod d*of the paper-stop- carrying armsis

released from the catch &, o that the paper-
stop d shall occupy stopping position from
the time the rear end
coact with the pressure-roller until the time
when the forward end of the stencil com-
mences to coact with said roller. The feed-
board ¥ is removed from the support ! and
ins & and placed in the machine so that its
ateral edges shall rest upon the supporting-
ins 7, the rearward end being prevented
om moving upward by a pin /. "This posi-
tion of the feed-board is illustrated in dotted
lines in Fig. 2. - _ :

In Figs. 10, 11, and 12 I have illustrated a
somewhat different method of mounting and
operating the sheet-feeder, whereby the same
Is driven with a continuous p sitive move.
ment around the pressure—rol]er rather than
allowed to fall after passing its highest point
on completing the feeding of the sheet. 1In
this modification the foed-roll S is mounted
upon ashaft s,the ends whercof are journaled
in the arms ¢, which in turn are mounted
upon the shaft of the pressure-roller. There
1s & connection of any suitable form between
one of the arms s’ and a gear &2, driven by the
movement of the drum of the duplicating ap-
paratus in any suitable manner. For in-
stance, this gear may mesh with & corre-
sponding gear carried by one of the heads of
L{le drum, means being provided for throw-
ing said gears into and out of operative rela-
tion, accordingly as the machine is to be used
for automatic feeding or for manual feeding.
The operation of the {eed-roll is clearly illus-
trated in Fig. 11, wherein said roll is shown
as having engaged with, pressed backward,
and buckled the top sheet of the pile. The
continued movement of theroll S brings the
sheet to the position indicated in full lines
in Fig. 12 and in dotted lines, Fig. 11, where
it is caught between the pressure-roller and
the stencil-carrying drum and thence passed
out of the machine in the manner above de-
seribed. R

If desired, the feed-board nay be provided

of the stencil ceases to.

816,605

2t a point direetly under the pressure-roller
with a facing s* of rubber or o(l’wr elastic mn-
terial. ' T ‘

Having now described my invention, what
I claim as new therein, and desire to secure
by Letters Patent, is as follows:

1. In duplicating apparatus, the combi-
nation with a drum andl 8 pressure-roller, of
& rotary sheet-feeder in juxtaposition to said
roller, operating ﬂrouml] the same and sup-
ported from the shaft thercof, said sheet-
feeder comprising a rod having a covering of
elastic material such as rubber, substantially
as set forth. '

2. In duplicating a paratus, the combi-
hation with & drum and a pressure-rollerhav-
ing a shaft, of collars carried by said shaft,
and a sheet-feeder carried by said collars and
comprising a rod having a covering of elastic
material such as rubber, substantially as set
forth. ‘

3. In duplicating ap aratus, the combi-
nation with & drumi, of a shaft below said
drum and means for transmitting motion
thereto, a pressure-roller mounted upon said
shaft, o sheet-feeder loosely carried by said

‘shaft and comprising a rod having a covering

of elastic material such as rubber, and g
clutch between said sheet - foeder and suid
shaft, substantially as set forth. ,

4. In duplicating ap aratus, the combi-
nation with a drum and a roller, of o feed-
board, a rock-shaft for su porting the same,
means for actuating said sﬂuf t, and a pivoted
paper-guide coacting with said feedl—bom'd,
su[i)stantiully as set forth,

5. In duplicating apparatus, the combi-
nation with a drum im(H pressure-roller, of an
adjustable feed-board and a paper-guide co-
acting therewith, and means for simultane-
ously throwing said feed-board and said pres-
sure-roller to operative or inoperative posi-
tion, subst&ntiu’l]y as set forth,

6. In duplicating apparatus, the combi-
nation with a drum and pressure-roller, of
mechanism for automatically feeding suc-
cessive sheets between said drum and roller,
and means for throwing said mechanism ouf
of operative relation and for manually feed-
ing sheets between said drum and roller, said
means including a feed-board and mechan-
Ism for supporting the same in difforent posi-
tions relatively to said drum and pressure-
roller, substantially as set, forth.

7. In duplicating ap aratus, the combi-
nation with a drun amJ roller, of means for
automatically feeding sheets between said
drum and roller, and mechanism for throw-
ing such automatic feed out of operative con-
dition, a feed-board and means for su port-
Ing the same in one position when s&i(rpﬂ,utvo-
matic feed is in operative condition and in
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another position to adapt the same for the

manual feeding of sheets between said drum
and roller, substantially as set, forth.
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8. In duplicating apparatus, we combi-
nation with & drum and roller, of means. in

- juxtaposition to said roller for automatically
feeding sheets between the same, and a feed-

5 board for supporting such sheets, the same
having a facing of elastic material such as
rubber, directly underlying said roller, sub-
stantially as set forth. g ,
9. In “duplicating apparatus, the combi-
1o nation with a drum:and roller; 6f means in-
-juxtaposition to said roller for automatically

“feeding sheets between the same, and a feed-

S

board for s{lpporting such’ sheets, the same
having a facing of clastic material such as
rubber arranged directly below said auto- 15
matic feeding means and underlying said
roller, substantially as set forth.

This specification signed and witnessed
this 28th day of November, 1904.

EDWIN AUSTIN COX.

Witnesses: | -
H. D. Jamesoxy,
A. NUTTING.




