March 10, 1942,

M. P. NEAL
DUPLICATING MACHINE
Filed Sept. 16, 1938

2,275,455

11 Sheets-Sheet 1

N - é
= =—m v
T = ~ N
Y | ?
N A
Y
TR I { . QQQSSQQ
[T I X
= Tt
= = o = =
MR OF Hil
N
Sl eSS « ——

e N N :
alll} F — SR
Al RS = N o ERS
Q 2 i 5] i

V) ™. . E
R 9 Ejgh 9 X %o‘\‘ii EnIN

» \ \

g = N "N B NN
N = u ,;

N
g i
QL ——=

N N

N s \

NE

= LIV

1 "

o E

| | N N AL
. N
. __—___J_ .
Trze€rz o7

HMorres PNeal

\ ey _

(A L2t
| eltiactin £ liin




M. P. NEAL 2,275,455

DUPLICATING MACHINE

March 10, 1942.

11 Sheets-Sheet 2

16, 1938

Filed Sept.

. Horris P Feal

/el

V|

Frrrerrlo "

GelriFf s

A e
R

A




M. P. NEAL 2,275,455

DUPLICATING MACHINE

March 10, 1942.

11 Sheets-Sheet 3

Filed Sept. 16, 1938

A

L

tll'.l
L TECTET T

T

N

S
ﬁze%:?yzz’or:

HMorrzs P Neal
éé%é&gC%é?Z%%ﬁf&&&ﬁZ
‘ e torreeys.

]

S
Ty
ke




M. P. NEAL h 2,275,455

DUPLICATING MACHINE

March 10, 1942.

11 Sheets~Sheet 4

Filed Sept. 16, 1938

A
v Ny o @
vy OXQ
92 8% (0
&% &W
=
= > Wv.s )
ol R
‘8 cop L =4 ﬁfm %
P70 ) S
| 707~ |
| W%\ 00/ . y&/
ﬂ....|1,.||-||||||3|\|||||||--4|ﬂ|||1-|||||||x3:._55 76 5
X : ___‘ :_____ ok |
= - B oy
) TR S ik
yA—, = ‘
\ ) Zf
\, S M\W\ M\le m\&ﬁ o/ &
< | 27 7ENS e
L8 il oz . w
v ze | f_s/dm_ -z Z
gz e NN v
-Q
Ne=0Z%
V%
b N=6// oz £ —
“ = LN
Al =i
85 29 — L
V7 &  eo” 2074



M. P. NEAL 2,275,455

DUPLICATING MACHINE

March 10, 1942.

11 Sheets-Sheet 5

T7ererc Zor -
HMorres P Neal

16, 1938

Filed Sept.

72

ST Orreys:

Crzetor,

LIy
ﬁ“é’/



March 10, 1942. M. P. NEAL = 2,275,455

DUPLICATING MACHINE

Filed Sept. 16, 1938 11 Sheets-Sheet 6

, 96 57
fi}'gé’ - 6:\\5

8

//,//'-:m} N \\ S . P -
729 \ d‘\\\:\{/,% _ 65
25 N s W
/ }%ﬁ{%g 77z 4@8‘\\1é//¢§5 ) |
1222, 790 — <
7 OL.
= >
Z ]
E N i .
@ 36
1 - a
ﬁ’ ) . .
N 23/. : ZG/UW
ﬁ?(ﬁ?7z?‘o*x~;—

Morris 2P Neal

.%%fvzegs




March 10, 1942, . M. P NEAL 2,275,455

DUPLICATING MACHINE
Filed Sept. 16, 1938 11 Sheets-Sheet 7

75

77

SEE

N

&/

% N

fzo

@2

P @J/f, | |
i ‘ ‘.

‘ , — o— 1

=5

Trrt/erelor
Alorrzs 2 Neal

5’/ még G

e Ys:




March 10, 1942. M. P. NEAL 2,275,455

DUPLICATING MACHINE ’
Filed Sept. 16, 1938 11 Sheets~Sheet 8

57 7 K z
NN
: 2

95 :,.g \ "?3 S

=
\Z =
D2

e O\
S\

65 TN

e e A

Y \\
AN
s
2 \%@

F6

vt/ erefor.
By HMorrzs 2 Neal
jgzé,/ Honeloore ' %M

Lt toreeys




M. P. NEAL 2,275,455

DUPLICATING MACHINE

March 10, 1942.

11 Sheets-Sheet 9

Filed Sept. 16, 1938

Frre/ersfOo7
Al orris BPNeal

< S
sz elovse; Y273
Fl G e



M. P. NEAL 2,275,455

DUPLICATING MACHINE

March 10, 1942.

11 Sheets-Sheet 10

Filed Sept. 16, 1938

'

S~
~

N o S

————

-

A
o772

2

Py =3

% iy

1}
‘e ._.",
1

e refor:
Alorrzs P HNeal

By
2 el

\
'

7



March 10, 1942. M. P. NEAL 2,275,455

DUPLICATING MACHINE

Filed Sept. 16, 1938 11 Sheets—Sheet 11

T\ B e X
779 222 i iy, 772772777 776
e - L n!lll RN | 170

a5 31—}H|||I.||;|.HH‘ . }5?/?;/]7;{
s A St AR
6/1 / | H » Trre/erzlor
“ zz 56' Jl 7 Aorris B2 Neal
T P :

Sl rzeds




Patented Mar. 10, 1942 .

2,275,455

UNITED STATES PATENT OFFICE

2,215,455
DUPLICATING MACHINE

Morris . Neal, Villa Park, Ill,, assignor to Ditto,
Incorporated, Chicage, Ill., a corporation of

West Virginia

Application September 16, 1938, Serial No. 230,172
17 Claims. (ClL. 101—141)

My invention relates to improvements in dupli-
cating machines, being illustrated in connection
with a machine of the type employing a2 master
sheet in the form of a thin sheet of aluminum or
a sheet of parchment paper, or the like, upon

which water or other suitable ink repellent is

adapted to spread and adhere when applied
thereto, such master sheet being inked before
each impression so as to make a good copy upon
& copy sheet brought into effective pressure re-
lationship thereto. My present improvements
‘are not to be restricted to use in connection with
this type of machine, however, so far as they are
applicable for use with other types of duplicat-
ing machines.

My invention relates among other things to an
improved driving arrangement for the drum and
its cooperating parts by which the drum may be
kept constantly in motion at an even rate of
speed while the cooperating rollers by which the
copy sheets are forwarded to the drum are driven
intermittently, the arrangement being such that
the copy sheets are presented to the forwarding
rollers at the time when such rollers are station-
ary and that the rear portion of each of the copy
sheets as presented to the forwarding rollers is
slightly overdriven for causing the sheet to be-
come slightly bowed or buckled by reason of its
engagement with the forwarding rollers so as to
apply a yielding pressure on the forward edge
of the sheet through the resiliency of the bowed
portion of the sheet for bringing such forward
edge into precise transverse alignment between
the forwarding rollers regardless of any slight
deviation of the sheet from proper alignment
longitudinally as it approaches the forwarding
rollers. - |

To this end, it has been one of the objects of
my invention to provide an improved arrange-
ment by which a gear rotatable with the drum
and employed for driving the sheet forwarding
rollers may be shifted backwardly a short dis-
tance with respect to the driving means upon
each complete rotation of the drum, such gear
being momentarily held stationary during a com-
paratively small fractional portion of each suc-
ceeding rotation of the drum. For accomplish-
ing this purpose, I have provided & novel ar-
rangement of gearing comprising a series of pins
mounted in evenly spaced relation about the axis
of a driven part in position for engagement suc-
cessively with suitable latching means, such
driven part being provided with a ratchet wheel
having teeth corresponding in number with the
number of said pins so that said teeth are

brought ‘into operative position successively for
cooperation with the driving pawl which is car-
ried around evenly without stops during the ro-

- tation. of the drum. Such improved driving
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means is of course arranged in critically timed
relation with respect to the feed of the copy
sheets to the forwarding roliers whereby the copy
sheets are buckled as above suggested.

My invention relates further to improved

means for feeding water or other ink repelient as
the drum rotates, together with improved means
for applying ink on the master sheet. Improved
means is also provided for moving the moisten-~
ing means and the inking means successively
into and out of operative position and for apply-
ing pressure to the copy sheets through a platen
roller which likewise may be moved into and out
of operative positicn under the control of the
operator.
It is still another object of my invention to
improve duplicating machines of this type in
sundry details hereinafter pointed out. The pre-
ferred means by which I have accomplished my
several objects are illustrated in the drawings and
are hereinafter specifically described.

In the drawings—

Fig. 1 is a top plan view of my improved ma-
chine, partially broken away at its end portions,
and with certain of the other parts either broken
away or omitted for clearness of illustration;

Fig. 2 is a longitudinal vertical sectional view
taken substantially at the line 2—2 of Fig. 1;

Fig. 3 is a transverse vertical sectional view
taken substantially at the line 3—3 of Fig. 7;

Figs. 4 and 5 are fragmentary vertical sec-

" tional views taken substantially at the lines 4—4
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and 5—39, respectively, of Fig. 3;

Fig. 6 is a transverse vertical sectional view
taken substantially at the line 6—6 of Fig. 7;

Fig. 7 is a longitudinal vertical sectional view
taken substantially at the line T—1 of Fig. 6;

Figs. 8, 9 and 10 are views similar to a portion
of Fig. 2 but with certain of the parts omitted,
Fig. 8 showing the parts in their rest position,
Fig. 9 showing the water applying roller in oper-
ative position, and Fig. 10 showing both the wa-
ter and the ink applying rollers in operative po-
sition, as compared with Fig. 2 which shows the
water and ink applying rollers and the impres-
sion roller all in operative position;

.Fig. 11 is a longitudinal vertical sectional view
on a slightly enlarged scale taken substantially
at the line 11—/ of Fig. 6, showing the position
of the paris at the start of a momentary pause




2

in the drive of the ratchet and the forwarding
rollers;

Fig. 12 is a view substantially similar to Fig. 11,
with the cooperating forwarding rollers and {he
ratchet from which such rollers are driven in
the same position as Fig. 11, but with the drum
and the paper feeding means in slightly changed
position just ready for the reestablishment of
the driving connections for the forwarding
rollers;

Fig. 13 is a view substantially similar to a por-
tion of Fig. 12 but showing the position of the
parts shortly after the reestablishment of the
drive for the forwarding rollers; and

Fig. 14 is a horizontal sectional view taken
substantially at the line 14—Ii4 of Fig. 13.

Referring now to the several figures of the
drawings, in which corresponding parts are in-
dicated by the same reference characters, 20 in-
dicates a housing comprising standard portions
24 and 22 at obposite sides of the machine con-
nected by a transversely extending bottom wall
portion 23, as is best shown in Fig. 3, such parts
comprising the major portions of the frame-
work of my improved machine. As is best shown
in Fig. 1, the housing members 21 and 22 are
reinforced by large heavy plates 24 at their inner
face portions, other reinforcing parts being em-
ployed at other points, such as the reinforcing
member 25 as shown at the bottom left hand por-
tion in Fig. 2. The housing is supported in the
arrangement shown by blocks 26 of rubber or
other suitable material.

As is best shown in Fig. 6, the frame portions
21 and 22 are provided at opposite sides of the
machine with ball bearing assemklies 27 and 28,
respectively, by which a heavy shaft 29 is rotata-
bly mounted in position, said shaft 29 having a
drum 30 fixedly mounted thereon. As is best
shown in said Fig. 6, a gear 3| is rigidly mounted
upon the end portion of the drum at the right in
said Fig. 6, a heavy collar 32 and a cam 33 as
hereinafter described being interposed between
the gear and the end wall of the drum. In the
arrangement shown, the gear 31, the cam 33 and
the collar 32 are connected with the drum by
means of machine screws 34, Immediately ke-
low the gear 31, a pinion 35 is rotatably mounted
in position upon the standard 22, such pinion 38

being fixedly connected with a crankhandle 38, ;

such connection being effected through the me-
dium of a short shaft 37. The arrangement is
such that the operator is enabled to drive the
drum 38 continuously through any desired
number of successive revolutions through the
medium of the crank 86 and its associated parts
as above described.

In the preferred arrangement of my improved
machine, the drum 38 is provided with a master
sheet 38 formed of a thin sheet of aluminum or
other suitable material adapted to cause water or
other suitable ink repellent to spread over the
surface and to adhere to the surface, such master
sheet 38 being secured in position by means of
grippers 38 of any suitable type which preferably
press the leading edge of the master sheet against
a portion of the drum, as is shown in Fig, 2 and
many other figures. The grippers 38 are prefer-
ably spring mounted so as normally to hold the
master sheet in position, any suitable means to
be provided as is well understood in the art for
releasing the grippers 39 when desired for ex-
pediting the substitution of a new master sheet
in place of one in use,

As is usual in machines of this type, an im-

[}
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pression roller 40 is rotatably mounted in posi-
tion so as to be movable into and out of opera-
tive position with respect to the drum. In the
arrangement shown, the impression roller 40 is
rotatably mounted in position by means of a
shaft 4! which is journaled in the end portions of
levers 42 which in turn are fixedly mounted upon
a shaft 43 rotatably mounted between the stand-
ards 2{ and 22. Upon the shaft 43, there is
fixedly mounted an arm 44 upon the forward end
of which a roller 45 is rotatably mounted for con-
trolling the position of the roller 49 as herein-
after described. A coiled spring 46 is connected
at one end with the arm 44 and at its opposite
end with a suitable portion of the framework,
serving normally to draw the arm 44 downward
for causing the impression roller 48 to press
against the drum.

At the left side of the drum as shown in Fig. 2,
I have mounted a roller 47 rotatahly in position,
such roller being mounted by means of a shaft
48 between the arms of a swingingly mounted
bracket 49, a spring 90 being provided in con-
nection with the bracket 42 serving normally to
press the roller 4% toward the right in Fig. 2 for
operative engagement with the master sheet 38
on the drum. Above the roller 47, there is a
transversely extending pipe 5! having a series
of openings 52 in its bottom wall portion, as is
best shown in Fig. 1, such pipe being connected
by means of a rubber hose 53 or the like with a
suitable source of water or other ink repellent
under pressure as hereinafter described. A
trough 54 of any suitable type is provided on the
bracket 49 underneath the roller 47 for carrying
away excess water or other ink repellent not
taken up by the master sheet 8. In the pre-
ferred arrangement, the roller 47 is provided
with an outer face portion 55 of felt or other
suitable absorbent material mounted in position
over a base portion 56 of rubber.

The inking means of my improved machine
comprises an inking roller &7 journaled by means
of a shaft 58 between arms 89 and 6€ which are
pivotally mounted at their forward ends by
means of pins 6f, as is best shown in Fig. 2. In
the arrangement shown, the inking roller 57 is
previded with a pinion 62 which meshes with a
gear 53 fixedly mounted upon the end of the
drum at the left in Fig. 3, such gear being best
shown in Pigs. 1 and 6. The arrangement is such
that the inking roller 57 is driven continuously
during the rotation of the drum.

Adjacent to the inking roller 87 so as to bear
against said roller, there is an ink-cutting roller
64 mounted hetween the arms 52 and 66 by
means of a shaft 65. At one end, the shaft 68 is
provided with a comparatively ‘wide gcar 66
which meshes with the gear &2 carried by the
inking roller 57. At its opposite end, the shaft
85 is provided with a drum 67 having a cam
groove B8 in its face. A roller 6& rotatably
mounted in position upon a bracket T¢ engages
the cam groove §8 so as to cause the roller 64
to be reciprocated longitudinally transversely of
the machine during its rotation, the gear &% be-
ing of such thickness axially as to permit such
movement without breaking its driving connec-

' tion with the gear 62. The bracket 10 is mounted

upon the adjacent arm 0.

Adjacent to the ink-cutting roller 64, I have
provided a vibrating roller 71 rotatably mounted
upon the upper ends of pivotally mounted arms
72 by means of a shaft 13 (see Fig. 2). As is
clearly shown in Fig. 2, the arms 12 are urged
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toward the left in said figure by means of a
spring 74 for holding the roller 7! normally in
contact with the ink-cutting roller 64. The roll-
er 11 is moved periodically toward the right in
said Fig. 2 out of engagement with the roller 64
by means of a cam 15 mounted upon the shaft
65 of the roller 64, such cam 15 cooperating with

a roller 16 upon the shaft 13 of the roller 1.

The arrangement is such that as the cutting-
roller 64 rotates the vibratory roller 71 is moved
alternately into and out of engagement with the
roller 64. ‘

3

its associated parts in such that when the parts
are in the position as shown in Fig. 8, the impres-
sion roller 40, the moistening roller 47, and the
inking roller 57 are all out of operative position.
When the setting head 91 has been rotated
slightly for bringing the detent 90 into engage-
ment with the next adjacent notch 89 of the
head 88, the parts are moved to the position as

_shown in Fig. 9, in which the impression roller

10

Agdjacent to the vibratory roller 11, I have pro- '

vided an ink fountain 17 of any approved type
with a roller 18 forming the inner side face of
the fountain, such roller 18 being mounted by
means of a shaft 19 journaled in the arms §9
and 60. At one end, the shaft 18 is provided with
a ratchet 80 fixedly mounted- thereon arranged
to be actuated by a pawl 81 pivotally mounted
upon one of the arms 12 by which the roller {
is mounted movably in position. The arrange-
ment is such that when the arm 72 is swung
toward the left in Fig. 7 the pawl 81 slides under
one or more teeth of the ratchet 88 and that as
the arm swings again toward the right in said
Fig. 7 the fountain roller 18 is given a slight ro-
tary movement in counter clockwise direction in
said Fig. 7. A spring 82 normally holds the pawl
¢! up in engagement with the ratchet 86.

The means for throwing the moistening roller
47, the inking roller 37, and the impression roller
48 into and out of operative position with respect
to the drum 30 and the master sheet 88 carried

thereby comprises & cam member 83 rotatably :

mounted on the shaft 28 of the drum at the left
side of the machine as shown in Fig. 6. This
cam member 83 is provided with a downwardly

40 and the inking roller 51 are still out of en-
gagement with the drum, while the moistening
roller 47 stands in operative engagement with
the master sheet 38 on the drum. When the set-

. ting head 91 has been turned still farther so as to
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extending arm 84 (see Fig. 8) which terminates .

at ils lower end in a toothed segmental portion
$5 which meshes with a gear 88 mounted by
means of a transverse shaft 87 journaled in the
side frames 2§ and 22. At the end opposite thatl
at which the gear 86 is mounted, the shaft 87 is
provided with & head member 88 having a plu-
rality of notches 89 therein with one or another
of which a spring detent 96 engages, the arrange-
ment being such that the detent 30 holds the
cam member 83 yieldingly against rotary move-
ment about the shaft 29 of the drum. Upon its
outer end, the shaft 87 is provided with a setting
head 8¢ in the form of a knob by which the shaft
81 can be turned for giving the cam member 83
a rotary movement as hereinafter described.

As is clearly shown in Fig. 8, the arm 84 of the
cam member 83 is provided with a cam bar 92
fixedly mounted in position with respect to the
arm 84 so as to engage the roller 48 by which the
position of the impression roller 48 is controlled.
In the arrangement shown in Fig. 8, the cam bar
82 holds the roller 45 in raised position for hold-
ing the impression roller 48 out of engagement
with the drum. The cam 83 is provided with a
high portion 93 at the left in Pig. 8 adapted by
engagement with a roller 94 carried by the shaft
48 of the moistening roller 47 to hold the mois-

tening roller displaced toward the left against

the action of the spring 50, as shown in said"Fig.
8. The cam member 83 further is provided with
& high portion 95 adapted by engagement with
a roller 86 carried by the shaft 58 of the inking
roller to hold the inking roller 87 out of engage-
ment with the drum 30 and the master sheet 38
thereon. ’

The arrangement of the cam member 83 and

40

bring the parts into the position as shown in Fig.
10, the moistening roller 47 and the inking roller
57 are then both in operative position, while the
impression roller 4@ is still held in inoperative
position. When thereafter the setting head 9§
has been turned to bring the spring detent 90 into
engagement with the last one of the series of
notches 89 of the head 88, the parts are brought
to the position as shown in Fig. 2, with the mois-
tening roller 47, the inking roller 57, and the im-~
pression roller 46 all in operative position with
respect to the drum 3% and the master sheet 38.

The means for delivering water or other ink
repellent fo the roller 47 through the tube 53
comprises & pump §7 mounted within a recep-
tacle 98 adapted to hold a supply of water or
other sultable repellent for the ink, the pump
being arranged so as to deliver g stream of liquid
from the receptacle through the tube 53 upon
downward movement of a plunger $8’, such.
downward movement being effected through the
medium of a spring 8. The upward preparatory
stroke of the plunger 98’ against the pressure
of the spring 9§ is effected through the medium
of a lever (88 which is pivotally mounted upon
the end frame 2{ by means of g bolt 8! (see Fig.
6 at the left). The lever {28, in turn is actuated
by a second lever {62 which is pivotally mounted
upon said bolt 18! and which has an arm (03 ex-
tending underneath the lever {80 with g turned
end portion {84 in position to engage said lever
i08. The lever {02 extends upwardly and for-
wardly {rom the bolt {81 as shown in Figs. 2 and

- 1, being provided at its upper end with a roller
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(85 in position to engage a cam (66 fxedly
mounted upon the shaft 29 of the drum. The
arrangement is such that upon each rotation of
the drum 30 the lever {02 is moved downwardly
by the cam {86, serving to raise the lever (80
and with it the plunger 98’ of the pump. In the
arrgngement shown, the lever (08 is provided
with' a handle portion (87 by which the lever can
be manipulated manually for actuating the pump
whenever such operation is desirable.

In the arrangement shown, the lever 180 is
provided with a downwardly extending arm (08
provided at its lower end with a roller {88 which
is in position to engage a cam 110 for limiting
the downward movement of the lever [88. The
cam ({8 is rotatably mounted in position by
means of a shaft {{§ which is provided upon its
outer end with a turning head (12 (see Fig. 3)
by which the cam can be set at any desired posi-
tion for limiting the downward movement of the
roller 169. In this way, the length of the stroke
of the pump 87 is regulated so as to control the
amount of fluid delivered through the tube 53.

The means for feeding copy sheets to the drum
and for forwarding the sheets in timed relation
to the movement of the master sheet 38 com-




prises a pair of forwarding rollers {3 and {14
which are rotatably mounted in cooperative rela-

tion to each other adjacent to the impression
roller 40. In the arrangement shown, the for-

warding roller #(3 is mounted in position by -

means of a shaft (15 which is journaled between
the side frames 2! and 22. As is best shown in
Fig. 12, the shaft {15 is provided at one end with
a gear {i6 which meshes with an idler gear ({7
carried by a shaft ({8, the idler gear §{7 being
in mesh with a gear (18 loosely mounted upon
the collar 32 which is interposed between the
gear 3! and the drum 30 (see Fig. 6). The ar-
rangement is such that when the gear {8 is
driven the rollers ({3 and {14 are rotated in co-
operative relation for carrying s copy sheet to-
ward the right in Fig. 8 toward the drum 33.

In the arrangement shown, the roller {{4 is
rotatably mounted in position by means of =
shaft §28 which is supported at its opposite ends
by arms {2i pivotally mounted on the adjacent
frame standards 2{ and 28 respectively, each of
said arms (2! being pressed upwardly by means
of a spring {22 for holding the roller ({4 yield-
ingly in cooperative relation to the roller {i{3.
The roller {14 is driven by frictional engagemeént
with the roller {{8 or with the copy sheet inter-
posed between said two rollers.

For holding a supply of copy sheets to be fed
one at a time to the rollers 143 and 114, I have
provided a table {22 extending across from the
frame standard 2f to the frame standard 22, as is
best shown in Fig. 3. Upon the table 123 I have
provided adjustable guides 128 and 125 each in

the form of an angle, such guides being held in

position by means of pins {26 extending down-
wardly from the guides through suitable slots in
the table 23, such pins {26 being provided with
coiled springs {27 thereon for causing the guides
to have g frictional grip on the face of the table
123. In the arrangement shown, a pile 128 of
copy sheets is supported in position on the table
123 between the guides 124 and (25. As is best
shown in Fig. 12, the forward edge portion of
the table 123 is obliquely disposed at {29 for di-
recting a copy sheet from the pile 128 to the bite
of the rollers (13 and (4. For assisting in di-
recting the forward edge of a copy sheet to the
rollers, I have provided an obliquely disposed
guide plate 130 immediately above the obliquely
disposed portion {29 of the table.

For feeding copy sheets one at a time from
the pile {28 upon the table 123 into the bite of
the rollers {18 and {14, I have provided paper
feeding means comprising intermittently driven
rollers 131 and 132 fixedly mounted upon a shaft
{33 journaled in an arm (34 adapted to swing
about the axis of a shaft (35 (see Figs. 1 and 2).
The means for driving the rollers §3{ and {32
comprises sprocket gears 136 and 137 mouunted
upon the shafts {35 and i33 respectively and
operatively connected together by means of a
sprocket chain 38, as is clearly shown in Fig. 5.

In my improved arrangement, the shaft (35
carrying the arm 134 and the rollers 131 and (32
is removably mounted in position. For accom-
plishing this purpose, a sleeve 139 is mounted
upon the shaft {35 at the right in Fig. 3, being
connected at one end with one side wall portion
of the arm 134, which is shown in the form of a
housing, and connected at its opposite end with
a socket member {40 which is removably mounted
upon the rounded head portion 141 of a pin (42
carried by the frame standard 22. At its oppo-
site end portion, at the left in Fig. 3, the shaft
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135 is slidably mounted in a sleeve 143, the oppo-
site end portion of which is slidably mounted
upon the inner end of a short shaft section 144
journaled in a suitable bearing carried by the
frame standard 2f. A coiled spring {45 is inter-
posed between the shaft {35 and a pin 146 car-
ried by the sleeve {43, serving normally to hold
the sleeve (43 at the limit of its motion toward
the left in said Pig. 3. The end portion of the
sleeve 143 is notched longitudinally at {47 so as
to have releasable engagement with a pin {48
carried by the shaft section 144. The sleeve {43
is also provided with a pin 149 extending through
& longitudinally positioned slot {50 in the shaft
£35. The arrangement is such that the shaft
135 is caused to rotate with the shaft section 144
when in operative position as shown in Fig. 3.
Whenever the rollers {31 and 132 are to be re-
moved from position, the sleeve (43 is moved
toward the right in Fig. 3 for freeing the notches
147 from the pin 148 and for carrying the end
of such sleeve toward the right for clearing the
end of the shaft section 144, after which the
shaft assembly as a whole can be moved toward
the left in said figure for clearing the socket
member {48 from the pin {42.

The means for rotating the shaft section §é3
and the shaft {35 comprises a pinion 15{ loosely
mounted upon the outer end portion of the shaft
section {44, such pinion being connected with the
shaft section {44 by means of a clutch com-
prising a plate 152 having notches 153 therein
within which roller bearing devices 154 operate,
such roller bearing devices being confined within
a shell {55 (see Fig. 4). The roller bearing de-
vices (54 are normally held by springs {56 in
clutching engagement with the shell (55, the ar-
rangement being such that the plate 152 is
adapted to drive the shell 155 in clockwise direc-
tion in Fig. 4 but is adapted to rotate in counter-
clockwise direction in said figure independently
of movement of the shell.

As is best shown in Figs. 1 and 3, the socket
member {48 ‘is provided with a shoulder (5T
which is adapted by engagement with a pin {58
carried by the frame standard 22 to limit move-
ment of the arm 134 in counter clockwise direc-
tion in Fig. 2. The arrangement is such that the
arm (34 and the rollers 134 and {32 can be lifted
from operative position as shown in Fig. 2 and
swung upwardly and backwardly into a past cen-
ter position whenever a fresh supply of copy
sheets is to be mcunted in position upon the
table §23.

The means for driving the pinion 1§{ in coun-
ter clockwise direction in Fig. 2 for giving the
rollers 13{ and 132 a corresponding rotary move-
ment for carrying the top sheet from the pile {28
forward toward the right in said figure intc the
bite of the rollers 113 and !4 comprises an arm
i59 provided with a series of teeth 160 at its
upper end meshing with the pinion 151, such arm
being pivotally mounted at about its middle por-
tion upon a horizontally disposed pin 16{ car-
ried by the frame standard member 21, as is best
shown in Fig. 3. At its lower end, the arm (59
is pivotally connected with a long link 152, the

~ forward end of which is pivotally connected with
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the lower end of a lever 163 which is pivotally
mounted upon a bracket 164 carried by the frame
standard 22 (see Fig. 7). At its upper end, the
lever 163 is provided with a roller (65 in position
to engage the cam 106 carried by the drum shaft
29. A coiled spring 166 serves normally to press
the link 162 forwardly toward the left in Fig. 7
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for holding the roller 185 yieldingly against the

cam 106. The arrangement is such that as the

drum 30 is rotated the lever 163 is swung about
its intermediate pivotal axis for giving the arm
158 corresponding swinging movements. When

the lever 163 and the arm (59 are swung in clock--

wise direction in Fig. 2 against the action of the
spring 158 into the position as shown in Fig. 2,
the pinion 151 and the shaft 135 are driven in
counter clockwise direction in said Fig. 2 for
forwarding a copy sheet from the pile 128.

‘The means for driving the gear 119 and the
forwarding rollers 113 and {14 intermittently as
compared with the continuous rotation of the
drum 30 will now be described. This means com-
prises a ratchet 1671 fixedly mounted upon the
gear 119, as is best shown in Fig. 6. Opposite
the ratchet 167, I have provided a pawl 168 piv-
otally mounted upon the cam member 33, a spring
168 being mounted in position in connection with
the pawl for holding it normally at the limit of
its motion in counterclockwise direction in Fig.
11. Upon the frame member 2{ below and at
the right of the drum as shown in Fig. 11, I have
mounted a heavy bracket 170 (see Fig. 14) which
is adjustably held in position by means of ma-
chine screws 17l extending through arc shaped

slots 112 whereby the position of the bracket can -
be adjusted as may be required.  Upon the upper-

edge portion of the bracket (70, I have provided
a cam portion 173 in position to engage a roller
114 carried by the pawl 168. The arrangement is
such that the roller (74 is brought into engage-
ment with the cam 173 momentarily upon each
rotation of the drum, such cam portion being
adapted in each instance to give the pawl 168 g
slight rotary movement in clockwise direction in
Fig. 11 for causing the pawl to be disengaged
from the ratchet 167 so as to permit the pawl 168
and the cam 33 upon which it is mounted to
rotate in counterclockwise direction in said Fig.
11 independently of rotation of ratchet 161 and
the gear 119. Immediately after the pawl 168
has been disengaged, the roller {14 passes out of
engagement with the cam portion 173, and the
spring 169 brings the pawl back into position to
engage the next succeeding tooth of the ratchet
167. By the provision of this arrangement, the
pawl 188 and cam 33 gain one tooth distance
upon the ratchet 167 and the gear #{8 during
each rotation of the drum 30.

Means is provided in connection with the gear
149 for holding the gear stationary each time it
is released by the pawl 168 as above described.
Such means comprises a plurality of ping {78
mounted upon the outer face of the gear {49, such
pins being mounted in equally spaced relation
about the gear, and being equal in number to
the number of the teeth in the ratchet 167. For
engaging one or another of the pins {15, I have
provided a pawl {76 pivotally mounted upon the
bracket {70 by means of a pin 117, a spring 118
being provided adapted normally to hold the
pawl turned to the limit of its motion in counter-
clockwise direction in Fig. 11. The pawl {16 is
provided upon its outer face with a roller 179
in position to engage the cam 33. The cam 33
is so positioned and so shaped as to serve during
the major portion of the rotation of the cam

to hold the pawl 178 out of the path of move- -

ment of the pins 178 but so as f{o permit the
pawl {16 to move into engagement with one of
the pins {715 when the roller 179 is brought into
engagement with a low portion 180 of the cam
as shown in Figs. 11 and 12. The arrangement
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is such that just at the time when the pawl 168
is forced out of engagement with the ratchet
16T the pawl 178 is- permitted to move inwardly
to engage one of the pins 115 for stopping the
rotation of the gear119. The arrangement fur-
ther is such that when the pawl 168 reaches a
position as shown in Fig. 12 so as to reengage
the ratchet 187, the cam 33 by its action upon
the roller 119 forces the pawl 176 out of engage-
ment with the pin 114 so as to permit the cam
33 and the gear 119 again to rotate in unison.
In the operation of the machine, one copy
sheet at a time is fed from the pile 128 on the
table 123 to the forwarding rollers 113 and {14,
by which the sheet is forwarded between the

_drum 30 and the impression roller 40. As the

copy sheet moves toward the right in Fig. 11 from
the impression roller 46, the sheet is delivered to

" a tray 181 which is removably mounted in posi-
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3 is ready for operation.

tion by any suitable means below the drum im-
mediately at the right of the impression roller
as shown in said Fig. 11.

The operating parts as above described are so
arranged in timed relation to each other that
the rollers 181 and 132 bring the forward edge
of the copy sheet into engagement with the roll-
ers 113 and |14 very shortly after the rotation of
the forwarding rollers 113 and 114 has stopped. .
The arrangement is such that at this point of
the operation the rollers {31 and 132 are still in
active operation for forwarding the .copy sheet
toward the right in said Fig. 11." As the move-
ment of the portion of the copy sheet under-
neath the rollers 131 and 132 continues after the
leading edge of the sheet has been stopped by the
rollers 113 and (14, the sheet is brought into
buckled or bowed condition as shown in Fig. 12,
the continued rotation of the rollers 13f and 132
being merely sufficient for introducing the de-
sired arching of the paper substantially as shown
in said figure. As a result of this arrangement
and cooperative action, the forward edge of the
sheet, designated in Fig. 12 by the reference char-
acter 182, is pressed quite firmly by the resiliency
of the paper so as to be brought into precise
transverse alignment with respect to the forward-
ing rollers 113 and 114. In this way, even if the
sheet 182 be delivered slightly out of normal
aligned position, the leading edge is brought into
exact transverse alignment so as to insure that
the sheet shall be forwarded by the forwarding
rollers in the desired aligned position.

With the parts in the position as shown in
Fig. 8, when an operator desires to use the ma-
chine, the drum is rotated through the medium
of the crank handle 36. If desired, the pump 97
can be given an operative stroke or two by the
use of the handle {07 on the lever or arm (00"
so as to be sure that the roller 41 is provided
with a film of moisture about its face. The head
91 is then given a slight rotary movement for
carrying the cam member 83 to the posﬂ:ion as
shown in Fig. 9, whereupon the drum 30 is given
one or more complete revolutions for:insuring
that the face of the master sheet 38 is thoroughly
moistened by engagement with the roller 47.
The head 9( is then given an additional “slight
movement for bringing the parts to the position
as shown in Fig. 10, whereupon the drum is given
one or more revolutions for insuring that the
master plate shall be thoroughly inked. 'The
head 81" is then given a further rotary move-
ment for bringing the parts to the position as
shown in Fig. 2, in which position the machine
For the preliminary




6

movement of the drum as above described, the
arm (34 is preferably raised for carrying the roll-
ers I3f and 132 out of contact with the pile 128
of copy sheets, the rollers {31 and 32 being
brought again to their operative position as
shown in Fig. 2 after the conditioning of the
parts as above described. '

Upon the continued rotation of the drum by
means of the handle 36, a copy sheet is delivered
to the forwarding rollers 113 and (4 and thence
to the drum 30 and the impression roller 48 upon
each complete rotation of the drum 36. The
drum 30 is driven continuously at an even speed
of rotation, while the forwarding rollers 113 and
f14 are driven intermittently as above described
in such timed relation with respect to the action
of the feeding rollers 131 and 132 as to cause
each copy sheet in turn to be buckled for insur-
ing the proper alignment of the sheet as it is
pulled forward by the rollers 113 and (14 after
the termination of the forwarding movement of
the sheet by the feeding rollers 131 and {32, My
improved machine and its cooperating parts com-
prising the master sheet 38 of aluminum or of
parchment are such that any desired number of
copies may be run as may be desired, the master
sheet being provided with a fresh supply of ink
for each production of a copy therefrom.

By the use of my improved construction, a
very efficient machine is provided, which is com-
paratively simple in construction and arrange-
ment and which is so arranged as to cause the
wear and tear on the mechanism to be kept to a
minimum. The machine is so arranged as to be
capable of being produced at a comparatively low
cost, while at the same time being adapted to do
highly effective work.

With respect to the position of the moistener
roll 47 at the left of the drum as shown in Fig, 2,
it will be understood that this roll and its co-
operating mechanism might be shifted to any
other desired position relative to the drum, if
such changed position should be deemed advis-
able. If is to be understood that if this moisten-
ing mechanism should be shifted, a correspond-
ing change would be made in the position of the
high portion 93 of the cam member 83. Whether
the moistener is kept at the left of the drum as
shown in Fig. 2 or is transferred to the opposite
side of the drum, as might well be done, the ar-
rangement is still to be kept such that upon the
rotation of the setting head 9! for shifting the
position of the cam 83 the inking mechanism is
thrown out of operation ahead of the moistening
device and is in turn thrown again into operation
upon the reverse rotation of the.setting head
after the completion of the movement of the
parts for throwing the moistening device into
operative position.

While I prefer to employ the form and arrange-
ment of parts as shown in the drawings and as
above described, it is to be understood that my
invention is not limited to the construction shown
except so far as the claims may be so limited, it
being understood that changes might well be
made in the form and arrangement of the parts
without departing from my invention.

T claim: :

1. In a diplicating machine, the combination
of a drum, means for mounting a master sheet re-
movably in position on said drum, forwarding
rollers adapted by rotation in cooperative rela-
tion to each other to forward a copy sheet into
impression relationship to s2id master sheet,
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drum continuously through a series of revolu-
tions, means comprising a gear for rotating said
forwarding rollers, means adapted by operative
connection with said driving means to rotate said
gear and said forwarding rollers during the great-
er portion of each rotation of the drum, and
means for disconnecting said gear from said
driving means during a comparatively small frac-
tional portion of each rotation of the drum for
permitting said gear and said rollers to remain
stationary.

2. In a duplicating machine, the combination
of a drum, means for mounting a master sheet
removably in position on said drum, forwarding
rollers adapted by rotation in cooperative rela-
tion to each other to forward a copy sheet into
impression relationship to said master sheet,
driving means adapted normally to rotate said
drum continuously through a series of revolu-
tions, means comprising a gear for cotating said
forwarding rollers, means adapted by operative
connection with said driving means to rotate said
gear and said forwarding rollers during the
greater portion of each rotation of the drum,
means for disconnecting said gear from said driv-
ing means during a comparatively small frac-
tional portion of each rotation of the drum, and
means for holding said gear and said rollers sta-
tionary while disconnected from said driving
means. )

3. In a duplicating machine, the combination
of a drum, means for mounting s master sheet
removably in position on said drum, forwarding
rollers adapted by rotation in cooperative rela-
tion to each other to forward a copy sheet into
impression relationship to said master sheet,
driving means adapted normally to rotate said
drum continuously through a series of revolu-
tions, means comprising a gear for rotating said
forwarding rollers, means adapted by operative
connection with said driving means to rotate said
gear and said forwarding rollers during the
greater portion of each rotation of the drum,
means for disconnecting said gear from'said driv-
ing means at a predetermined point in each suc-
cessive rotation of the drum, latch means adapt-
ed automatically to engage said gear when re-
leased from said driving means for holding the
gear and said forwarding rollers stationary, and
means actuated in timed relation with said driv-
ing means for releasing said latch means and
reconnecting said gear with said driving means
when the drum has moved through s compara-
tively small fractional portion of 2 rotation fol-
lowing the disconnection of the gear from the
driving means.

4. In a duplicating machine, the combination
of a drum, means for mounting a master sheet
removably in position on said drum, forwarding
rollers adapted by rotation in cooperative rela-
tion to each other to forward g copy sheet into
impression relationship to sald master sheet,
driving means adapted normally to rotate said
drum continuously through a series of revolu-
tions, means comprising a gear for rotating said
forwarding rollers, pawl and ratchet mechanism
normally connecting said gear with said driving
means, and means adapted automatically at a
bredetermined point in each rotation of said
drum to disengage said pawl from the then oper-
ative tooth of said ratchet and thereafter to re-
engage the pawl with a different tooth so as to
cause said gear and the forwarding rollers to
remain stationary during s comps-atively small
fractional portion of each rotation of the drum,
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5. In a duplicating machine, the combination
of a drum, means for mounting a master sheet
removably in position on said drum, forwarding
rollers adapted by rotation in cooperative rela-
tion to each other to forward a copy sheet into
impression relationship to said master sheet,
driving means adapted normally to rotate said
drum continuously through a series of revolu-
tions, means comprising a gear for rotating said
forwarding rollers, pawl and ratchet mechanism
normally connecting said gear with said driving
means, means adapted automatically at a prede-
termined point in each rotation of the drum to
disengage said pawl from the then operative
tooth of said ratchet for stopping the drive of
said gear and thereafter to reengage the pawl
with a different one of said teeth for reestablish-
ing the drive after a comparatively small frac-
tional portion of a rotation of the drum, and
means for holding said gear stationary during
the discontinuance of the driving relations.

6. In a duplicating machine, the combinaticn
of a drum, means for mounting a master sheet
removably in position on said drum, forwarding
rollers adapted by rotation in cooperative rela-
tion to each other to forward a copy sheet into
impression relationship to said master sheet,
driving means adapted normally to rotate said
drum continuously through a series of revolu-
tions, means comprising a gear for rotating said
forwarding rollers, pawl and ratchet mechanism
normally connecting said gear with said driv-
ing means, means adapted automatically at a
predetermined point in each rotation of the
drum to disengage said pawl from the then oper-
ative tooth of said ratchet for stopping the drive
of said gear and thereafter to reengage the
pawl with a different one of said teeth for re-
establishing the drive after a comparatively
small fractional portion of a rotation of the
drum, and latch means serving at any of the
various positions of the gear at which said pawl
is disengaged from said ratchet automatically
to engage said gear for holding it stationry dur-
ing the discontinuance of the driving relations.

7. In a duplicating machine, the combination
of a drum, means for mounting a master sheet
removably in position on said drum, forwarding
1ollers adapted by rotation in cooperative rela-

tion to each other to forward a copy sheet into #

impression relationship™ to said master sheet.
driving means adapted normally to rotate said
crum continuously through a series of revolu-
tions, means comprising a gear for rotating said
torwarding rollers, pawl and ratchet mechanism
normally connecting said gear with said driv-
ing means, means adapted automatically at a
predetermined point in each rotation of the
drum to disengage said pawl from the then
operative tooth of said ratchet for stopping the
drive of said gear and thereafter to reengage
the pawl with a different one of said teeth for
reestablishing the drive after a comparatively
small fractional portion of a rotation of the
drum, and latch means serving at any of the
various positions of the gear at which sa‘d pawl
is disengaged from said ratchet automatically
to engage said gear for holding it stationary
and serving automatically to release the gear
when driving relations are reestablished.

8. In a duplicating machine, the combination
of a drum, means for mounting a master sheet
removably in poesition on said drum, forwarding
‘rollers adapted by rotation in cooperative rela-
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tion to each other to forward a copy sheet into
impression relationship to said master sheet,
driving means adapted normally to rotate said
drum continuously through a series of revolu-
tions, means comprising a gear for rotating said
forwarding rollers, pawl and ratchet mechanism
normally connecting said gear with said driving
means, means adapted automatically at a pre-
determined point in each rotation of the drum
to disengage said pawl from the then operative
tooth of said ratchet for stopping the drive of
sald gear and thereafter to reengage the pawl
with a different one of said teeth for reestab-
lishing the drive after a comparatively small
fractional portion of a rotation of the drum, a
plurality of pins mounted in evenly spaced rela-
tion to each other about said gear, and a latch
device movably mounted adjacent to said gear
adapted automatically to engage one of said
pins for holding said gear stationary when said
driving relations are broken.

9. In a duplicating machine, the combination
of a drum, means for mounting a master sheet
removably in position on said drum, forwarding
rollers adapted by rotation in cooperative rela-
tion to each other to forward a copy sheet into
impression relationship to said master sheet,
driving means adapted normally to rotate said
drum continuously through a series of revolu-
tions, means comprising a gear for rotating said
forwarding rollers, paw! and ratchet mechanism
normally connecting said gear with said driving
means, means adapted automatically at a pre-
determined point in each rotation of the drum
to disengage said pawl from the then operative
tooth of said ratchet for stopping the drive of
said gear and thereafter to reengage the pawl
with a different one of said teeth for reestab-
lishing the drive after a comparatively small
fractional portion of a rotation of the drum, a
blurality of pins mounted in evenly spaced rela-
tion to each other about said gear, a latch de-
vice movably mounted adjacent to said gear
adapted automatically to engage one of said pins
for holding said gear stationary when said driv-
ing relations are breken. and means for auto-
matically disengaging said latch device from
said pin when said driving relations are reestab-
lished.

10. In a duplicating machine, the combina-
tion of a drum, means for mounting a master
sheet removably in position on said drum, for-
warding rollers adapted by rotation in cooper-
ative relation to each other to forward a copy
sheet into impression relationship to said master
sheet, driving means adapted normally to rotate
said drum continuously through a series of
revolutions, means comuprising a gear for rotat-
ing said forwarding rollers, pawl and ratchet
mechanism normally connecting said gear with
said driving means, means adapted automati-
cally at a predetermined point in each rotation
of the drum to disengage said pawl from one
of the teeth of said ratchet for stopping the

5 drive of said gear and thereafter to reengage

the pawl with the next adjacent tooth for re-
establishing the drive of the gear, pins mounted
on said gear in evenly spaced relati-n to each
other thereabout and corresponding in number
with the number of the teeth in said ratchet, a
latch device movably mounted adjacent to said
gear adapted automatically to engage one of
said pins for holding said gear stationary when
said driving relations are broken, and means
for automatically disengaging said latch device
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from said pin when said driving relations are re-
established.

11. In a duplicating machine, the combination
of a drum, means for mounting a master sheet
removably in position on said drum, forwarding
rollers adapted by rotation in cooperative rela-
tion to each other to forward a copy sheet into
impression relationship to said master sheet,
driving means adapted normally to rotate said
drum continuously through a series of revolu-
tions, means comprising a gear for rotating said
forwarding rollers, a ratchet connected with said
gear, a cam fixedly connected with said drum
S0 as to rotate therewith, a pawl movably mount-
ed on said cam adapted by engagement with said
ratchet to cause said gear to rotate with the
drum, means adapted automatically at a pre-
determined point in each rotation of the drum
to disengage said pawl from the then operative
tooth of said ratchet for stopping the drive of
said gear and thereafter to reengage the pawl
with a different one of said teeth for reestablish-
ing the drive after a comparatively small frac-
tional portion of a rotation of the drum, latch
means adapted by an operative stroke at any
of the several positions of the gear at which said
pawl is disengaged from said ratchet to engage
said gear, and means adapted by cooperation
with said cam to move said latch into engage-
ment with said gear when said driving connec-
tions for the gear are broken and then to move
the latch again out of engagement with the gear
when said driving connections are reestablished.

12. In a duplicating machine, the combination
of a drum, means for mounting a master sheet
removably in position on said drum, forwarding
rollers adapted by rotation in cooperative rela-
tion to each other to forward a copy sheet into
impression relationship to said master sheet,
driving means adapted normzlly to rotate said
drum continuously through a series of revolu-
tions, means comprising a gear for rotating said
forwarding rollers, a ratchet connected with said
gear, a cam fixedly connected with said drum so

as to rotate therewith, a pawl movably mounted .:

on said cam adapted by engagement with said
ratchet to cause said gear to rotate with the
drum, means adapted automatically at a prede-
termined point in each rotation of the drum to
disengage sald pawl from the then operative
tooth of said ratchet for stopping the drive of
said gear and thereafter to reengage the pawl
with a different one of said teeth for reestablish-
ing the drive after a comparatively small frac-
tional portion of a rotation of the drum, pins
mounted on said gear in evenly spaced relation
to each other thereabout corresponding in num-
ber with the number of the teeth in said ratch-
et, a latch device movably mounted adjacent to
said gear adapted by an orerative stroke to en-
gage one of said pins for holding the gear sta~
tionary, and means adapted by cooperation with
said cam to move said latch device into engage-
ment with one of said pins when said driving con-
nections are broken and then to mose the latch
device again out of engagement with said pin
when said driving connections are reestablished.

13. In a duplicating machine, the combination
of a dium, means for mounting a master sheet
removably in position on said drum, forwarding
rollers adapted by rotaticn in cooperative rela-
tion to each other to forward a copy sheet into
impression relationship to said master sheet,
driving means adapted normally to rotate said
drum continuously through a series of revolu-
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tions, means comprising a gear for rotating said
forwarding rollers, a ratchet connected with said
gear, a plate fixedly connected with said drum so
as to rotate therewith, a pawl movably mounted
on said plate in position to engage said ratchet
for causing said gear to rotate with the drum,
vielding means normally holding said pawl in
engagement with a tooth of said ratchet, and
means adapted at a predetermined point in each
rotation of the drum and plate to move said pawl
out of engagement with the then operative tooth
of said ratchet and thereafter promptly to release
the pawl for permitting it to engage the next ad-
jacent tooth of the ratchet,.

14. In a duplicating machine, the combination
of a drum, means for mounting a master sheet
removably in position on said drum, forwarding
rollers adapted by rotation in cooperative rela-
tion to each other to forward 4 copy sheet into
impression relationship to said master sheet,
driving means adapted normally to rotate said
drum continuously through s series of revolu-
tions, means comprising a gear for rotating said
forwarding rollers, a ratchet connected with said
gear, a plate fixedly connected with said drum
S0 as to rotate therewith, a pawl movably mount-
ed on said plate in position to engage said ratch-
et for causing said gear to rotate with the drum,
yielding means normally holding said pawl in
engagement with a tooth of said ratchet, and a
cam in fixed position in the path of movement
of said pawl adapted automatically at each ro-
tation of the drum and plate to move said pawl
out of engagement with the then operative tooth
of the ratchet and thereafter to release the pawl
for permitting it to engage the next adjacent
tooth of the ratchet,.

15. In a duplicating machine, the combination
of a frame, a drum rotatably mounted on said
frame, means for mounting a master sheet re-
mevably in position on said drum, forwarding
rollers adapted by rotation in cooperative rela-
tion to each other to forward a copy sheet into
impression relationship to said master sheet, a
gear fixedly connected with said drum at one end
thereof, driving means adapteg normally by en-
gagement with said gear to rotate said drum
continuously through a series of revolutions, a
second gear loosely mounted on the axis of said
drum between said first-named gear and the
drum, a ratchet rigidly connected with said sec-
ond gear on its outer face, a plate fixedly con-
nected with said drum so as to rotate therewith
adjacent to said ratchet, a pawl movably mount-
ed on said plate in position to engage said ratchet
for causing said second gear to rotate with the
drum, yielding means normally holding said pawl
in engagement with a tooth of said ratchet, driv-
ing connections between said second gear and
said forwarding rollers, and means adapted au-
tomatically at a predetermined point in each ro-
tation of the drum and plate to move said pawl
out of engagement with the then operative tooth
of said ratchet for breaking the driving connec-
tions for said forwarding rollers and adapted
automatically promptly thereafter to release the
pawl for permitting it to engage the next adja-
cent tooth of the ratchet for reestablishing the
drive for said forwarding rollers.

16. In a duplicating machine, the combination
of a drum, means for mounting a master sheet
removably in position on said drum, forwarding
rollers adapted by rotation in cooperative rela-
tion to each other to forward a copy sheet into
impression relationship to said master sheet,
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means for driving said forwarding rollers inter-
mittently and operating to cause said rollers to
be stationary at a predetermined fractional por-
tion of each rotation of the drum, and means
for feeding a copy sheet into the bite of said for-
warding rollers at each period when said rollers
are stationary.

17. In a duplicating machine, the combination
of a drum, means for mounting a master sheet
removably in position on said drum, forwarding
rollers adapted by rotation in cooperative rela-
tion to each other to forward a copy sheet into
impression relationship to said master sheet,
driving means adapted normally to rotate said
drum continuously through a series of revolu-
tions, means comprising a gear for rotating said

9

forwarding rollers, means adapted by operative
connection with said driving means to rotate said
gear during the greater portion of each rotation
of the drum, means for disconnecting said gear
from said driving means during a comparatively
small fractional portion of each rotation of the
drum for permitting said gear and said rollers
to remain stationary momentarily, and means for
feeding a copy sheet into the bite of said forward-
ing rollers at each period when said rollers are
stationary and arranged so as to cause the copy
sheets to be buckled for insuring that the sheets
shall be presented evenly and squarely into the
bite of the rollers.
MORRIS P. NEAL.




