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i 6 Clalms

‘ ThlS mventlon relates to dupllcatmg machmes
of the type whe“em the: sheets upon which the

copies are to be made are passed one by one.
through the nip between a cylmder and a pres--
"% sure roller; Where they are brought’ mto pressure -

contact “with ‘the master sheet from. which the
copy is to be made said master.sheet being at~
-tached to the cylinder. ‘The invéntion is par-
“ticularly applicable to machines of, tHe general
10 class described in the ‘specification ‘of Letters Pat-
-ent - No, 1,982,017, issued to Alfred Oser.
In this type of maching, ‘as” hitherto. con~
struc’ced the copy sheets are fed into the machine

by hand, being placed’ on a platform or chute .

15 'which has .one end disposed adjacent the nip
aforesa1d "The ‘machine is usually ‘arranged. so
‘that the operator -is ‘given an indication as to
‘when éach copy sheet should be insérted in order
‘that' it may reg1ster correctly with the master

20 sheet, and such indication may be:given by suit-

" able’ checking means’ which offer a definite re-
sxstance to the movement of the cyhnder at a.
certam po1nt in-each revolution thereof

Whilst hand feedmg of the copy sheets is satis-

o5 factory when the cylinder is only being rotated
‘at'a slow speed, very cons1derab1e skill and judg-
ment on -the part of the" operator is called for
‘if a sheet is to be fed in correctly at each revo-
lutién of the” ‘cylinder: when the latter is being

30 eontmuously rotated at a rapid rate.

‘The chief object of the ‘present invention is
“{o enable sheets to be fed into the machine and
‘copies made thereon much: faster than has been

possible hitherto and without -the necessity- for‘v

gy any skill'on the part of the, operator
) " Referring to the dramngs

“Figure 1is g side eleévation of & duphcatmg ma- -

chine embodymg the present invention.
Figure 2 is-a plan view of the same,
40 Figures 3, 4 and 5 are; ‘sections on the lines
3-—-3 4—4, and 55, respectwely, of Figure 2.
"In the constructmn of duplicating: machine il-
- lustrated, a transversely disposed 1mpress1on cyl-

inder 1'is arranged ‘between the side members 2,

2’, which latter are secured together by tie-rods
"8, 3.~ The cylinder { is mounted on-a spindle 4
and is operated by & crank handle 5 through a
train of  spur gears, wmch may give a veloc1ty
ratio of two to one, The crank handle 5:is asso-
50, ciated with a gear 6 and the cylinder spindle 4
. with a gear 1, these dr1v1ng and driven gears 6,
T meshmg, respectwely, with: the two parts 89

~of a compoundidle gear. :
“The driven or; cylmder gear 1 and the idle gear
B8 part 9 meshmg the1 ew1th are mutila.ted ‘so as to

4

) =

(Cl. 101—132).

provide an intermittent drive. -In a convement

- arrangement, the teeth of the idle gear part 9 are

removed for about one quarter of its circumfer-

‘ence; leaving ‘a gap I8 whose base is concentric’

with the piteh circle of the. gear part. . The driven:. §-
gear T likewise has a portion of its periphery -
which is free from teeth and is formed instead:
with a projection il shaped to co- operate W1th

-.‘the gap 10-in the gear part 9.

The machine is brovided Wlth means for ar- 10
1est1ng the cylinder { once in each revolution, and

‘such 'means.-may include a spring-controlled de-.
- tent 12 adapted to engage in a recess. i3 in the

periphery-of & collar 14 mounted on the cylinder -

~.spindle 4, or formed on.or attached to one end of 15 L

the cyhnder I " Such a device is.described in the -
spec1ﬁcat1on of my co-pending. appllcatmn Semal

,'-No 168,152, filed October. 9, 1937.

~'The cyllnder carries’ a mechanical clamp i5

.which may be constructed as described and shown gy .-
in the specification of Letters Patent No. 2,048,543, ‘
_issued to me July 21, 1936, and which is adapted .

to engage one edge of a master sheet 16 from

‘which the copies arée to be made, the rest of the"
. sheet 16 being wrapped around the cylinder 4. 25 .

" Engagement of the spring detent 12 with the -
recess 13 indicates the moment at which a copy
sheet should be feéd into the machine for correct .

‘registration with the master sheet 16 on the cyl- ‘

inder f, and the gears aforesaid are so.arranged. gg
that, j'ust before such indication ig given, thef‘
meshing teeth of the mutilated gears 9, 1, are’
those which lie immediately adjacent the tooth—
léss portions 10, 11 of such gears. :
Consequently, when the cylinder 1 is arrested 85

“as above mentioned, the driving connection be- -

-

tween it and the crank Handle 5 is'temporarily

interrupted, the next -half-turn of the handle 5 ..

having no effect on the cylinder . = After this '

~half-turn has been made, of course, the idle gear ‘0:
-part. 9-again drives the cylinder gear -1 and ro---
“ tation of ‘the cylinder-i is continued. .

In front of the cylinder { is arranged a hOI‘l-

* zontal table 11 upon which a pile of copy sheets - L

18 may be placed, the rear end. of this table {1 gg

“being disposed close fo fhe nip between the’ cyl-

inder 1 and a pressure roller 19 wmch co- opw-

‘erates therewith.

The machine” 1s‘nrov1ded with bracket . 98;.28

H'pro.]ectlng foxwardly, ohe ab either side of the . 50 '

table 17,-and to each of these brackets 28, 20 a’

- swinging arm. 21 is pivoted.. Preferably such arms
jare constituted by -the limbs of a U-shaped mem-
~ber, whose central part 22 extends transversely
“of and above the table I'l , : 55
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The swinging arms 20 20 are connected by a
hollow or other bar 23 on which is pivoted a feed-
ing member adapted to rest upon the pile of copy
sheets 18.

A suitable operative conneotlon is provided be-
tween the cylinder ! and the swinging arms 20,
20 so that the Ilatter are continuously oscillated
during the revolution of the crank handle § which
drives the cylinder {, such oscillation causing a
movement of the feeding member backwards and
forwards in relation to the pile of copy sheets 8.

The operative connection aforesaid is con--
Vemently arranged by linking one of the arms 20,
20 {0 a crank pin 24 cn the idle gear part § which
meshes with the cylinder gsar 7. The link em-

ployed may comprise two substantially horizon-

tal portions 25, 2§ fixedly connected &t their ad-
jacent ends by an upright por tlon 27.

Obviously, instead of the feeding member belng
carried by the oscillating arms 20, 20, it may be

assomated with a carrier which remprocates hori-

zontally ‘along suitable guides.

The feedmg member aforesaid conveniently
comprlses a pair of rollers 28, 28° rotatably mount-
ed on the llmbs of a fork 29 whose central portion

.-is prov1ded with a stem 38 pivoted on the trans-

30

38

40

verse bar 28 Whlcb connects the swinging arms
28, 29.
attached by a screw 31 to a block 32 which is’
plvotally mounted centrally of the’ transverse ‘par
23 but, Whlch can be locked thereto by means of a
clamping- screw 33 in order that the rollers 28,

28 may be- held clear of the copy sheets [8 vvhen »

it is not desxred to use the automatic feed.

 When this clamping screw 33is slacked off, the
rollers 238, 28 rest on the uppermost copy sheet i8,
and in order that both rollers 28, 28 may bear
equally on the latter, the fork stem 38 is prefer-

“ably arranged to allow a szvelhng movement of

the fork 29 in relation to the ‘pivoted block 32

. ass001ated therewith. For example, the fork stem
- 38 may be free to oscillate upon the screw 3i to

45

'50

56

- effect of the rollers 28 28 on the copy sheet 8,

60

“an extent dependent upon the length of a c1r-
cumferential recess or slot 34 formed in the stemv

36 and into which prOJects a- pin 35 on the
block 32. .

:Attached to the 51de of each roller 28 is a
ratchet wheel 38 which- co-operates with a p1voted

-pawl 37 carried on the adjacent limb of the fork

25 and urged into contact with the ratchet Wheel
36 by a suitable spring 38. The teeth of the
ratchet: wheels 58, 36 are so arranged that the
rollers 28, 28 rotate freely on their. spmdles 39,

- 28 when the feeding ‘member is moved away from -

the cylinder {, but are prevented from rotatmg

(and hence tend to carry the top copy sheet 18
.with them) when the feeding member moves to-"

wards the cylinder .. 'To increase the frlct1onal

they may be formed or covered with rubber or
other suitable material, and their peripheries may

be serrated or roughened as shown.

65

If desired, a single long roller may be substl-

“tuted for the two rollers 28, 28 aforesaid, in ‘which

case only one ratchet wheel and pawl is necessary

The pile of .copy sheets is located laterally on
the table {7 by means of suitable stops, each of
which may comprise a base plate 40 lying flat on

" the table 17 and an angle secticn member 4{ se-

70

75

cured to said bage plate 48 in such a manner that
there is provided between them an 1nward1y fae-
ing channel. In some of these channels ‘may-be
mounted strips 42, 42 °of sponge rubber: or other
friction material which grip the sides of the pile
18 and prevent the latter from being moved bod1ly

The fork stem 30, for exambple, may be -

2, 197 038

when the feeding member xs actmg upon the top

- sheet.

Each stop. is adJustable transversely of the ;

table {7 and may be secured thereto by a clamp-

ing device, which may take the .form of a T-
headed screw 43 whose stem extends upwardly

through a slot 44 in the table 17 and through a

hole in the base’ plate 48 of the stop, the end of

the stem carrying a nut 45 formed with a suit--
10 .
of the screw 43 may be drawn up against the

able handle 46 by means of which the T-head 47

underside of the table {7..

Each stop may. be:

provided with- a bridge-piece 48 or other pro- f‘q'b

jection which extends through the slot 44-andis"

adapted to engage the T head 47 on the clampmg

5

screw 43 to prevent the latter from turnmg on its -

axis. .
A s1m11ar stop, adapted for adJustment longl- :
¢ tudinally of the table 17, may be provided on the
latter for engagement with that end of the pile of
‘copy sheets "18 wh1ch lies: remote from the cyl- R

inder .
Tt is, however, preferred to pr0v1de at’ th1s

20 .

B N

posmon some means for. lightly clampmg the: ‘pile. o

of copy sheets 8 to the table 11, which meas,
when the height of the’ pile has been so. rediiced

25

that the frictional strips ‘42 of ‘the Side stops .
Have littlé or io grip theréom, will $till Tocate the - -~
refainiiig’ sheets ‘on the table 171 Without pre- -

veriting their forward movement under the actmn

of the feedmg “memiber.

30

The ‘clamping means aforesald may comprlse’; o

an ‘upright post 48 having at its lower end &' -
screwed stem 58 which extendsthrough'a central’
Jlongitudinal slot 51 in ‘the table and is prov1ded=

below the latter with g wing nut 52 for seourmg.'

it 1n any de51red position.
A pressure ‘plate 53 adapted 0. bear upon the

upper surface of the pile 18 is prov1ded 4t theend

adJacent ‘the. cyhnder ‘I with an upstandlng,
‘bracket. 54 ‘which is connected by a link §5.t0
‘the uppel ehd 6f the. post 49, tHe latter normally,

being adJusted to a’position ‘abutting the endof -

the p11e {8, "Ihe end of the plate 53 carrymg ‘the

bracket 56 is pressed agamst the plle 8 by means”
of a suitable light spring ‘5% acting on the link

LI

55, whilst the opposite (or front) énd of the plate

‘53 merely rests upon ‘the copy sheets and may.be L

faced with rubber or other frlctlon matenal as. .

at 57..

lows

lel to the edges of the table I'I

then moved up and secured in. place.-.
The cyhnder 1 is rotated until operatien of the

arrestmg -device (2 occurs, - indieating that ‘the

The pile of copy sheets 18 is placed on the tablej
17T with its forward end ‘in the: corréct position
relative to the cylmder 1 and w1th its sidés paral- 55
‘The side stops s
and the end . clampmg means Just’ described - are. B

80

master sTheet 18 is in the correct p051t1on for the .

apphcatmn of a copy ‘sheet thereto.
As already mentioned,; the drive ‘Betwéen the

crank handle § and the oyhnder 1is 1nterrupted
‘at this position. of the latter, and the arrange-
ment of the parts is such that the feeding mem- -

ber is now at the end of its stroke farthest from
the cylinder {. .If the handle’d has already béen

moved inadvertently to the.full extent of 'its frée .. . -
(N
'turned backwardly §o as; “to bring- the feedmg‘ o
member into the po&tmn aforesald :

travel, as will probably be the case, 1t must be

The feeding member is then Towered into con-. :

'tact with_fhe top, copy sheeét and, on turning the ;
handle § forwardly ‘to the full extent of 1ts free 75 o

TR
The operatlon of the automatlc feed is.as fo " .

6
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travel, the feeding member will carry the top
sheet towards the cylinder 1.
A further backward and forward -movement

of the handle 5 may be necessary before the lead-

ing edge of the copy sheet is brought hard up to
the nip between the cylinder | and pressure roller
{9, which position of the sheet will be 1ndlcated
by the latter bulging upwardly,

The crank handle 5 is now rotated in the ordi-
nary way to carry the copy sheet through the
machine, and in each subsequent revolution of
the cylinder { the latter will pause whilst the
operating handle 5 makes half a turn, during
which idle movement of the handle the feed
mechanism will operate as above described to ad-
vance a copy sheet at the correct instant.

It will be seen that, once the first copy sheet

. has been brought up to the nip, the feeding of

the sheets is fully automatic and copies will be
made as fast as the handle 5 can be rotated, the
friction strips 82 of the side stops co-operating
with the pressure plate 53 to ensure that only one
sheet at a time is advanced.

What I claim then is: : )

1. A duplicating machine comprising a station-
ary frame, a rotatable cylinder having means for
attaching a master sheet thereto, a roller co-
operating with said cylinder and adapted- to
bring a moistened copy ‘sheet into pressure con-
tact with the master sheet thereon, a table adapt-
ed to support a pile of copy sheets, a feeding
member adapted to engage frictionally with the
top sheet of said pile, and means operatively con-
necting said cylinder to said feeding member so
that, at a predetermined point in each revolution
of said cylinder, a copy sheet is automatically fed
in the machine, said connecting means including
levers mounted for oscillation at opposite sides of
said table, a crossbar having its ends attached to
said levers, a block pivotally mounted on said:
crossbar and carrying said feeding member, and
means. on said block for positioning said feedmg
member angularly of said crossbar.

2. A duplicating machine comprising a’ sta- .

tionary frame, a rotatable cylinder having means
for attaching a masteér sheet thereto, a roller co-
operating with said cylinder and adapted to bring
a moistened copy sheet into pressure contact with

the master sheet thereon, a table adapted to sup-.

port a pile of copy sheets, lateral guides on said
table for said pile of copy sheets, a feeding mem-
ber adapted for oscillation towards and away from

said cylinder and engaging frictionally with the -

top sheet of said pile, means operatively connect-
ing said cylinder o said feeding member so that,
at a predetermined point in each revolution -of
said cylinder, a copy sheet is automatically fed
in the machine, means associated with said guides
for frictionally resisting longitudinal movement
of said pile as a whole during feeding of said top
sheet, a bracket mounted on said table at the rear
end of said pile, a plate resting on the top of
said pile adjacent the rear end thereof to assist
the last-mentioned means in locating said pile,
and a link connecting said bracket to the front
part of said plate.

3. A duplicating machine comprising a sta-

tionary frame, a rotatable cylinder having means.
‘for attaching a master sheet thereto, a roller co-

operating with said cylinder and adapted to bring
a moistened copy sheet into pressure contact
with the master sheet thereon, a table adapted to
support a pile of copy sheets, lateral guides in
said table for said pile of copy sheets, a feeding
member adapted for oscillation towards and away

from said cylinder and engaging frictionally with
the top sheet of said pile, means operatively con-
necting-said cylinder to.said feeding member so
that, at a predetermined point in each revolu-
tion of said cylinder, a copy sheet is automatically
fed in the machine, means associated with said
guides for frictionally rtesisting longitudinal
movement of said pile as a whole during feeding

-of said top sheet, a bracket mounted on said table

at the rear end of said pile, a plate resting on the
top of said pile adjacent the rear end thereof to
assist the last-mentioned means in locating said
pile, and a link connected at its upper extremity
to said bracket and extending forwardly there-
from, its lower extremity being pivoted to said
plate at a position spaced from the rear end of
said pile.

4. A duplicating machine comprising a sta-
tionary frame, a rotatable cylinder having means
for attaching a master sheet thereto, o roller co-
operating with said cylinder and adapted to bring
a moistened copy sheet into pressure contact with
the master sheet thereon, 4 table adapted to sup-
port a pile of copy sheets, lateral guides. on said
table for said pile of copy sheets, a feeding mem-
ber adapted. for oscillation towards and away
from said cylinder and engaging frictionally with
the top sheet of said pile, means operatively con-
necting said cylinder to said feeding member so
that, at a predetermined point in each revolution
of said cylinder, a copy sheet is automatically
fed in the machine, means associated with saic
guides for frictionally resisting longitudinal
movement of said pile as a whole during feeding
of said top sheet, a bracket mounted on said table
and forming a stop for the rear end of said pile,
an arm pivoted to said bracket and extending
towards said cylinder, a plate pivoted to the free
end of said arm and adapted to engage the top
of said pile to assist the last mentioned means in
locating the latter, a spring connecting said arm
to said bracket and urging said plate against
said pile and friction material provided on the
underside of said plate at a position rearwardly
of the pivotal attachment of said arm to said

_plate.

5. A duplicating machme comprising a ‘sta-
tionary frame, a rotatable cylinder having means

operating with said cylinder and adapted to bring
a moistened copy sheet into pressure contact with
the master sheet thereon, a table adapted to sup-
port a pile of copy sheets, lateral guides on said
table for said pile of copy sheets, a feeding mem-

ber adapted for oscillation fowards and away §

from said cylinder and engaging frictionally with
the top sheet of said pile, means operatively con-
necting said cylinder to said feeding member so

“that, at a predetermined point in each revolution
.of said cylinder, a copy sheet is automatically fed

in the machine, means associated with said guides
for frictionally resisting longitudinal movement
of said pile as a whole during feeding of said top
sheet, a bracket mounted on said table at the
rear end of said pile, a plate resting on the top
of said pile adjacent the rear end thereof to as-
sist the last-mentioned means in locating said
pile, ‘a link connected at its upper extremity to
said bracket and extending forwardly therefrom,
its lower extremity being pivoted to said plate at
a position spaced from the rear end of said pile,
and a friction facing on said table disposed be-
neath said plate and engaging: the underside of
said pile. -

6. A duplicating' machine comprising a sta- 7§

151
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for attaching a master sheet thereto, a roller co~ -
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tionary frame, a rotatable cylinder havihg means
for attaching a master sheet thereto, a roller co-
operating with said cylinder and adapted to bring
a moistened copy sheet into pressure contact with
the master sheet thereon, a table adapted to sup-
port a pile of copy sheets, latéral guides on said
table for said pile of copy sheets, a feeding mem-
ber adapted for oscillation towards and away
from said cylinder and engaging frictionally with
the top sheet of said pile, means operatively con~
necting said cylinder to said feeding member so
that, at a predetermined point in each revolu-
tion of said cylinder, a copy sheet is automatically
fed in the machine, means asscciated with said
guides for frictionally resisting longitudinal
movement of said pile as a whole during feeding

2,197,086

of said top sheet, a. bracket mounted.on said table

and forming a stop for the rear end of said pile,
an arm pivoted to saild bracket and extending
towards said cylinder, a plate pivoted to the free
end of said arm and adapted to engage the top

of said pile to assist the last mentioned means
in locating the latter, a spring connecting said

arm to said bracket and urging said plate against

. said pile, friction material provided on the under-

side of said plate at a positicn rearwardly of the
pivotal attachment of said arm to said plate, a

10

second plate fixed to said bracket and engaging .

said table beneath the rear end of said pile, and

friction material provided on said second plate

for co-operation with the underside of said pile.
: FRANK RONALD FORD.
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