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2 Claims. 

The invention relates to duplicating machines 
and is particularly adapted to be embodied in a 
duplicating machine of the type wherein master 
sheets of paper are employed and the copy sheets 5 

or carbon on the master sheet, each copy sheet 
being brought in turn into contact with the mas 
ter sheet so that the data on the master sheet will 
be duplicated on the copy sheet. 
The master sheets are generally made by plac 

ing a piece of carbon paper against the back Sur 
face of a sheet of paper and then the data to be 
duplicated is typed or written on the front sur 
face of the master sheet so that it appears in re 
Verse upon the back surface of the master sheet. 
Of course, it is not necessary. to have the data 

() 

appear on the front surface of the master sheet 
and therefore, it is not necessary to employ a 
ribbon in the typewriter during the typing op 

20 eration. 

are employed. The solvent may be applied to 
the copy sheets in any suitable manner such as, 
for instance, by a wick through which the solvent 
travels from a reservoir. 
One form of the invention is embodied in a 

machine of the type described, which comprises 
a duplicating drum having automatic means for 
clamping master sheets thereto and for discharg 
ing them therefrom. The copy sheets are ad 
vanced manually to the duplicating drum and a 
platen roller is adapted to press the copy sheets 

30 

against the master sheets during the duplicating 
Operations. Means is provided for bringing the 
duplicating drum to a positive stop at the end of 
each cycle of operations. The operator may con 
tinue to operate mechanism for rotating the 
drum, but the drum remains in a fixed position 
during a predetermined portion of the cycle of 
Operations and this facilitates the task of ad 
vancing the copy sheets to the duplicating drum 
and insures that accurate margins will be main 
tained at the forward ends of the copy sheets. 
The improved machine comprises moistening 

5 means which is brought into engagement with 
the copy sheets before they are drawn between 
the duplicating drum and the platen roller, the 
moistening means being adapted to apply a thin 
film of the solvent to that surface of each copy 
sheet which contacts the data on the master sheet. 
Other features and advantages of the inven 

tion will become apparent as the following de 
tailed description progresses, reference being had 

5 to the accompanying drawings, wherein 

40 

are moistened with a suitable solvent for the ink 

In practice, volatile solvents, such as alcohol, 

(C. 101-132) d 

Fig. 1 is a plan view of a duplicating machine 
which embodies the invention. 

Fig. 2 is a section taken on line 2-2 of Fig. 1. 
Fig. 3 is an enlarged section taken on line 3-3 of Fig. 1. 
Fig. 4 is a section taken on the same line but 

showing some parts of the machine in changed positions. 
Fig. 5 is a fragmentary plan view of a part 

of the mechanism shown in Fig. 4. 
Fig. 6 is a section taken on line 6-6 of Fig. 8. 
Fig. 7 is a fragmentary section taken on line 7-7 of Fig. 6. 
Fig. 8 is a section taken on line 8-8 of Fig. 6. 
Fig. 9 is a section taken on the same line as 

Fig. 8 but showing certain parts of the machine in changed positions. 
Fig. 10 is a fragmentary front elevation, a 

portion of a guard member being broken away. 
Fig. 11 is a fragmentary section taken on line 
- of Fig. l. 
Fig. 12 is a section taken on line 2-2 of Fig. il. 
Fig. 13 is a section taken on line 3-3 of Fig. 

10, and w 

Fig. 14 is a section taken on the same line as 
Fig. 13 but showing certain parts of the machine in changed positions. 
Referring to the drawings wherein a preferred 

embodiment of the invention is disclosed, the 
reference characters 20 and 2 designate two side 
frames adapted to rest upon any suitable support, 
the side frames 20 and 2 being provided with 
rubber feet 23 which rest upon the support. In 
terposed between the side frames 20 and 2 and 
rigidly secured thereto are brackets 24 and 25 (Fig.2). 
Projecting through the frames 20 and 2 are 

bolts 26 and 27, respectively, the inner ends of 
which are of reduced diameter as indicated at 
28 and 29, respectively. The ends 28 and 29 of 
the bolts 26 and 27, respectively, are screw 
threaded into the ends of a shaft 30 and Support 
it between the frames 20 and 2 . Rotatably 
journaled on the shaft 30 is a duplicating cyl 
inder or drum 32 provided with hubs 33. Roll 
er bearings 34 are interposed between the shaft 
30 and the hubs 33. It will be noted that pack 
ing 35 is provided in the hubs 33 to prevent loSS 
of lubricant from the roller, bearings 34. 
The drum 32 is fabricated from a cylindrical 

wall 37 and discs 38 and 39, the hubs 33 be 
ing preferably formed integral with the discs 
38 and 39. - 

Referring to Fig. 6, it will be noted that the 
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2 
largest end of the bolt 26 projects through the 
frame 20 and through a spacing collar 40 dis 
posed adjacent the inner surface of the frame 20. 
The larger portion of the bolt 26 terminates 

5 flush with the inner surface of the collar 40. 
The adjacent end of the shaft 30 is also sub 
stantially flush with the inner end of the collar 
40. Referring now to Fig. 11, it will be noted 
that the larger portion of the bolt 27 extends 

10 through a sleeve 42 which has one end disposed 
Within the frame 2. 
the bolt 27 terminates at the inner end of the 
sleeve 42. The adjacent end of the shaft 30 
also terminates Substantially flush with the in 

15 ner end of the sleeve 42. The inner end of the 
sleeve 42 is provided with an outwardly extend 
ing annular flange 43. Disposed around the 
sleeve 42 and interposed between the flange 43 
and a collar 44 is a bushing 45 on which a sleeve 

20 46 is rotatably journaled. A gear 48 formed in 
tegral with the sleeve 46 meshes with a pinion 
49 mounted upon a shaft 50 which is rotatably 
journaled in the frame 2. The inner end of 
the sleeve 46 is provided with an integral an 

25 nular flange 52 and projecting from the inner 
surface of the flange 52 are two diametrically 
disposed lugs 54 (Figs. 11 and 13). The lugs 54 
project into slots 55 formed in a hub 58 of a 
lever 59. The hub 58 is pivotally mounted on 

30 one end of the adjacent hub 33.- The free end 
of the lever 59 is slotted as at 60 and the slot 
60 accommodates a bolt 6f which is screw 
threaded into a boss 63 formed integral with the 
disc 39 (Figs. 11 and 13). It will be readily un 

35 derstood that the sleeve 46 can drive the lever 
59 through the medium of the lugs 54 and that 
the lever 59 will, in turn, rotate the drum 32 
through the medium of the bolt 6 f. It will also 
be readily understood that the drum 32 can be 

40 angularly adjusted with respect to the lever 
59. This adjustment may be made by loosen 
ing the bolt 6, moving the drum relative to the 
lever and then tightening the bolt. The purpose 
of this construction will presently appear. 

45 Riveted to the inner surface of the annular 
flange 52 is a disc TO which is provided at its 
periphery with a shoulder or tooth T2 which is 
engageable by a dog 74 carried by an arm 75 of 
a bell crank lever 76 which also comprises an 

50 arm. T8. As best shown in Fig. 10, the dog T4 
is Spaced from the arm 75, the dog 74 being se 
cured to the arm 75 by rivets 80 and being spaced 
therefrom by sleeves 8. The lever 76 is piv 
oted on a pin 83 which projects from the inner 

55 side of the frame 2. A spring 85 tends to dis 
place the lever 76 in a counter-clockwise di 
rection (Fig. 13). One end of the spring 85 is 
Secured to the lever 76 and the other end is 
Secured to a pin 86 which projects from the 

60 frame 2. 
provided with a roller 87 at its free end, which 
roller 87 is engageable by a cam 88 pinned to 
the inner end of the shaft 50. 

Referring to Figs. 10 to 12, inclusive, it will be 
noted that the pinion 49 has a boss 49a, with 
two diametrically disposed slots 49b. A pin 50a 
projecting through the shaft 50 has its ends dis 
posed in the slots 49b. The slots 49b and he 

to pin 50a are of such proportion that they per; nit 
relative angular displacement between the shaft 
50 and the pinion 49. In this instance, the shaft 
50 may be displaced angularly a distance of 17% 
degrees in a counter-clockwise direction (Fig. 
12) before the pin 50a will drive the pinion 49. 

65 

The larger diameter of . 

It will be noted that the arm 75 is 

2,090,849 
The shaft 50 is provided with a crank or handle 
92 whereby it may be rotated by the operator. 

Disposed around the shaft 50 and having its 
ends secured to the cam 88 and to the boss 49a 
is a torsion spring 90 which tends to rotate the 
shaft 50 in a clockwise direction (Fig. 12) to 
bring the pin 50a and the slots 49b into the rela 
tive positions wherein they are illustrated in Fig. 
12. The drum 32 is then in its idle or feeding 
position as illustrated in Fig. 13. Then when 
the operator rotates the shaft 50 in a clockwise 
direction (Fig. 2) by means of the handle 92, 
the shaft will be rotated through an angle of 
17% degrees before the pin 50 a drives the pinion 
49. During this lost motion of 17%. degrees, the 
dog 74 is disengaged from the shoulder 72 SO 
that the drum 32 is free to rotate. 
Upon the completion of one revolution of the 

drum or two revolutions of the handle, the drum 
stops as the dog 74 again engages the shoulder 
72. The handle automatically returns to an idle 
position through the release of tension on the 
torsion spring 90, the pin 50d returning to the 
position wherein it is shown in Fig. 12. 
The free end of the arm. T8 in the bell crank 

lever 76 is connected by a pivoting pin 95 to one 
end of a link 96 which has its other end pivoted 
to the free end of a lever 97 by a pin 98. The 
lever 97 is fixed to a shaft 99 which has its ends 
journaled in the frames 20 and 2 f. Also fixed to 
the shaft 99 is a lever 100, the free end of which 
is engageable with a pin. Of projecting from a 
lever O2 pivoted on a pin f O3 projecting from thc 
frame 20. Operatively connected to the lever 02 
and constrained to rotate therewith is a latch 
member or dog 94 adapted to engage a lug 06 
projecting from a Z-shaped bar 07 which is 
riveted to a lever 08 (Figs. 8 and 14). A spring 

0 tends to rotate the lever 02 and the latch 
member 04 in a clockwise direction (Fig. 13) 
to bring the latch member 04 into engagement 
with the lug foš. The lever 8 extends approximately vertically 
and has its lower end pivoted on a shaft f3 which 
has its ends fixed in the frames 20 and 2. The 
upper or free end of the lever f08 is provided 
with an anti-friction roller 4 which is engage 
able by a cam surface 5 provided on a dog f6 
which is pivoted by a pin 7 to a lever 8. The 
roller 4 is also engagcable under abnormal cir 
cumstances with a surface 20 provided on the 
dog 6. The dog 6 is yieldingly urged in a 
counter-clockwise direction (Fig. 9) by a spring 
2?. The spring has one end attached to the 
dog f6 and has its other end attached to a pin 
22 projecting from the lever f 8. Angular dis 
placement of the dog f6 around the pin in 
a counter-clockwise direction (Fig. 9) is limited 
by a pin 25 which projects from the lever 8. 

It will be readily understood that when the 
drum 32 is rotated in a clockwise direction (Figs. 
8 and 9), the cam surface 5 of the dog 6 will 
engage the roller 4 once during each revolution 
of the drum and displace it from the position 
wherein it is shown in Fig. 8 to the position 
wherein it is shown in Fig. 9 So that the latch 
member 4 may engage the lug 6 as illustrated 
in Fig. 9. In the event the drun should be ro 
tated in the wrong direction, the surface 20 of 
the dog 6 will engage the roller 4 but will 
not displace it as the spring 12t will yield and 
permit the dog 6 to rotate in a clockwise direc 
tion (Fig. 9) around the pin so that the dog 
will pass by the roller 4. 

It will be understood that the dog 74 - co 

5 
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operates with the tooth 72 to bring the drum 
32 to a complete stop each time the drum is ro 
tated through 360 degrees. If it is assumed that 
the apparatus is in the condition wherein it is 

5 illustrated in Fig. 13 so that the dog 4 engages 
the tooth 72 and holds the drum against rota 
tion in a Counter-clockwise direction (Fig. 13), 
it will be readily understood that if the handle 
or crank 92 is rotated to rotate the shaft 50 in a 

10 clockwise direction (Fig. 13), the shaft 50 will 
rotate through 17% degrees before the pin 50a 
Will drive the pinion 49. During this initial move 
ment of the shaft 50, the cam 88 will be displaced 
angularly from the position wherein it is shown 

15 in Fig. 13 to the position wherein it is shown in 
Fig. 14 so that the cam will displace the roller 87 
and angularly displace the bell crank lever 76 . 
to the position wherein it is shown in Fig. 14. 
This movement of the bell crank lever 6 will 

20 withdraw the dog 74 from engagement with the 
tooth 72 and as the operator continues to rotate 
the shaft 50 in a clockwise direction. (Fig. 13) 
the drum 32 will rotate in a counter-clockwise di 
rection (Fig. 14). It will be noted that when 

25 the bell crank lever 76 is displaced from the posi 
tion wherein it is shown in Fig. 3 to the posi 
tion wherein it is shown in Fig. 14 the link 96 act 
ing through the lever 97, displaces the lever foo 
in a clockwise direction (Figs. 13 and 14) so that 

80 the lever 00 acting through the pin O and the 
lever 02 disengages the pawl 104 from the lug 
OS and permits the lever 08 to be displaced 

from the position wherein it is shown in Fig. 13 
to the position wherein it is shown in Fig. 14. 
This movement of the lever 108 causes the mois 
tening mechanism hereinafter described, to func 
tion. - 

As described above, the master sheets, from 
which the copies are made, are secured to the 

40 drum 32. The mechanism for securing the mas 
ter sheets to the drum 32 preferably includes 
mechanism for automatically securing the master 
sheets to the drum and for discharging them 
from the drum. 

45 The master sheet securing mechanism pref 
erably comprises a bar or clamp which is des 
ignated generally by the reference character 30. 
The clamp 30 comprises a head portion 3 and 
a shank portion 32, the shank portion 32 being 

50 slidably journaled in a slot 33 formed in a 
bracket 35 secured to the inner surface of the 
drum 32. It will be noted that the wall 3 of 
the drum 32 has a slot 37 which receives the 
head 3 when the clamp 30 is in its function 

55 ally operative position (Fig. 7). The shank 32 
is provided on one side with a longitudinally ex 
tending recess 38, one side of the recess being 
formed by an overhanging portion of the head 
3. This overhanging. portion is in the form of 

60 a flange 40 extending longitudinally of the 
head 30. 
In Fig. 6, the construction of the ends of the 

clamp 30 is illustrated. Only one end is shown 
in this figure but it will be readily understood 

05 that the other end is identical in construction. 
The ends of the clamp 30 are provided with lon 
gitudinally extending lugs f4 and 42. Rollers 
A3 and 44 are disposed at the outer ends of the 

lugs 4 and 42, respectively, the rollers 43 and 
- 7044 being journaled upon pins 45 Screw-threaded 

into the lugs f4 and 42. The roller 43 rides 
in a slot 46 formed in a lever 47 which is 
fixed to a shaft 48 extending longitudinally 
through the drum 32, the shaft being journaled in 

75 the discs 38 and 39 (Fig. 8). The roller 44 rides 

in a slot formed in a lever 50 which is fixed 
to the shaft 48. . . . . 

Referring to Figs. 8, 13 and 14, it will be noted 
that the lever 47 is longer than the lever 50 
and that the lever 47 carries a roller S2 at its 5 
free end. The roller 52 is engageable with a 
cam surface 53 formed on a cam member or 
lever 54 which is pivoted on a pin f 55 projecting 
from the frame 20. 

Returning again to the description of the clamp 10 
30, it will be noted that compression springs 
57 are interposed between the lugs 4 and 42 

and flanges formed upon the periphery of the 
discs' 38 and 39. The springs 57 are held in. 
place by pins 58 projecting from the lugs 4f 5 
and 42 and by pins 60 projecting from the 
flanges of the discs 38 and 39. The springs 57 
yieldingly urge the clamp 30 into the position 
wherein it is shown in Figs, 7 and 8 to secure a 
master, sheet to the drum 32. In Fig. 7, a mas- 20 
ter sheet is shown at 62. 
The drum 32 is provided with means for strip 

ping or disengaging the master sheets from the 
clamp 30. This means comprises a plurality 
of pins f 65. Only one of the pins f65 is shown 25 
in Fig. 6 but it will be readily understood that 
the right hand end (Fig. 6) of the drum 32 is 
provided with a similar pin and similar mech 
anism for actuating it. The pin 65 occupies 
the position wherein it is shown in full lines in 80 
Fig. 6 when the clamp is in the position wherein 
it is shown in the same figure. However, when 
the clamp 30 is displaced into the position 
wherein it is shown in dotted lines in Fig. 6, the 
pin 65 moves into the position wherein it is 35 
shown in dotted lines in the same figure. The 
inner end of the pin 65 is enlarged in diameter 
to provide a shoulder 66. The enlarged end 
of the pin 65 is slidably journaled in a bore 
67 formed in the clamping member 30, the 40 

Outer end of the bore 67 being of smaller di. 
ameter to journal the outer end of the pin 65. 
Disposed in the bore f 67 is a spring 69 which 
yieldingly urges the pin 65 into the position 
wherein it is shown in full lines in Fig. 6 so 46 
that it does not project beyond the outermost 
surface of the clamping member 30. A pin 
19 pivotally connects the inner end of the pin 
65 to one end of a lever 7 which has its 

other end, pivotally connected to a plunger or 50 
pin 73 by a pin 74. The lever 7 f is pivoted 
intermediate its ends on a pin 75 fixed in the 
clamp 30. The clamp 30 is provided with a 
slot TT which accommodates the inner end 
of the pin 65, the lever 7 and the outer end 55 
of the plunger or pin 73. It will be noted that - 
the longitudinal axes of the pins 65 and 73 
are disposed radially with respect to the axis of 
rotation of the drum 32. 
The inner end of the plunger or pin 73 is of 60 

Smaller diameter and is screw-threaded. Screw 
threaded upon the inner end of the plunger or pin 
73 is a nut 80 and a lock nut 8. The nut 80 

is engageable with a hardened Washer 82 which 
abuts against the bracket 35. The plunger or 65 
pin f73 is slidably journaled in the bracket 35. 
The construction of the mechanism associated 

with the pin 65 is such that when the clamping 
member 30 moves from the position wherein it 
is shown in full lines in Fig. 6 to the position 70 
wherein it is shown in dotted lines in the same 
figure, the pin 75 is displaced the same distance 
and the latter distance is preferably longer than 
the distance between the opposite surfaces of the 
washer 82 and the nut 80. Therefore, the nut 75 



4 
80 abuts against the washer 82 before the pin 
75 has reached the position wherein it is shown 

in dotted lines in Fig. 6 and, as a result thereof, 
the pin 65 travels a greater distance than the 
clamp member 30. Therefore, when the clamp 
ing member 30 moves into the position wherein 
it is shown in dotted lines in Fig. 6, the pin 65 
projects from the clamping member as illus 
trated in Fig. 6. Obviously, if a master sheet 

10 is adhering to the outer surface of the clamp 
ing member 30, the pin 65 will push or strip 
it from that surface. 
Means is provided for holding the master sheet 

and bringing it into a position wherein it may 
be grasped by the clamping member 30. This 
means preferably comprises an inclined table.200 
formed of sheet metal. Secured to the botton 
Surface of the table 200 are bracket members 
20 and 202, the bracket member 202 being 

20 shown only in Fig. 1 and being similar in con 
struction to the bracket member 20 except for 
the fact that the bracket member 20 f has an 
extension 203 (Fig. 3). The bracket members 

5 

20 and 202 have holes 205 which accommodate 
25 a shaft 206 mounted in the side frames 20 and 2. 

Projecting upwardly from the bracket membel's 
20 and 202 through slots in the table 200 are 
bearing members 209 and 20, respectively. A 
shaft 22 is rotatably journaled in the bearing 

30 members 209 and 20 and has a plurality of le 
vers 24 journaled on it. Rotatably journaled 
On the free ends of the levers 214 are knurled 
rollers 25. Pins 2 T projecting from the levers 
24 are engageable with pins 2 8 projecting from 

35 the shaft 22. Springs 220 wound around the 
shaft 22 yieldingly urge, the levers 24 in a 
Counter-clockwise direction (Figs. 3 and 4), and 
tend to hold the pins 217 against the pins 28. 
A lever 222 is pinned to one end of the shaft 

40 22 and is yieldingly urged in a counter-clock 
Wise direction (Figs. 3 and 4) by a spring 223 
which has one of its ends secured to the free 
end of the lever 222 and has its other end Se 
cured to a pin 224 projecting from the frame 

4520. Displacement of the lever 222 in a counter 
clockwise direction (Figs. 3 and 4) is limited by 
a pin 226 which projects from the frame 20. 
The construction is such that when the table 
200 is in the position wherein it is illustrated 

50 in Fig. 4, the pin 226 holds the lever 222, the 
shaft 22 and the levers 24 in positions where 
in they hold the knurled rollers 215 spaced from 
the upper surface of the table 200. However, 
When the table 200 is displaced from the posi 

55 tion wherein it is shown in Fig. 4 to the position 
wherein it is shown in Fig. 3, the knurled rollers 
24 will come into contact with a master sheet 
placed on the upper surface of the table 200. 
This engagement of the master sheet by the 

60 knurled rollers 215 takes place during the initial 
movement of the table. A master sheet is shown 
at 62 in Fig. 3. 

Referring to Figs. 2, 3 and 4, it will be noted 
that a Spring 230 has one of its ends Secured to 

65 a pin 23 which projects from the extension 203 
from the bracket 20. The other end of the 
spring 230 is secured to a pin 232 projecting from 
the side frame 20. The spring 230 tends to hold 
the table 200 in the position wherein it is shown 

70 in full lines in Figs. 2 and 4. Rubber bumpers 235 
are secured to the top surface of the bracket 236 
which extends between and is Secured to the 
side frames 20 and 2. The bracket 236 is pro 
vided with an upwardly extending flange 231 

75 against which the forward edge of the master 

2,090,849 
sheet comes to rest when it is placed upon the 
table 200. The flange 237 may be called a paper 
stop or a margin bar. 
When a master sheet has been placed upon 

the table 200 by sliding it onto the table 200 be 
neath the shaft 22 and the knurled rollers 25 
until its forward edge abuts against the flange 
237, the operator may tilt the table 200 at any 
desired time thereafter to bring it from the posi 
tion wherein it is shown in Fig. 4 to the position 
wherein it is shown in Fig. 3. When the table 
200 is brought into the position wherein it is 
shown in Fig. 3, a lug 240 projecting from the 
bracket member 20 is engaged by a pawl 24 
and the table 20 is retained in the position 
wherein it is shown in Fig. 3 until the pawl 24 
is displaced to release the lug 240. The pawl 
24 is pivoted intermediate its ends on a pin 242 
projecting from the side frame 20. At its upper 
end, the pawi 24 is provided with a pin 244 
which is engageable by a pin 245 projecting from 
an arm 246 of a bell crank lever 247 which has 
a second arm 248. The bell crank lever 247 is 
secured to a pin 250 pivoted in the frame 20. A 
finger piece 25 is fixed on the outer end of the 
pin 250 for a purpose which will presently appear 
(Fig. 1). 
Projecting from the arm 248 is a pin 253 which 

is engageable with a cam plate 254 riveted to the 
cam member 54. A spring 255 has one of its 
ends secured to a pin 256 projecting from the 
arm 246. secured to a pin 257 projecting from the Side 
frame 20. The spring 255 yieldingly urges the 
bell crank lever 247 in a clockwise direction 
(Fig. 3). 
A spring 259 has one of its ends secured to a 

pin 260 projecting from the cam member 54, the 
other end of the spring 259 being secured to the 
pin 257. The spring 259 yieldingly urges the 
cam member 54 in a counter-clockwise direc 
tion (Fig. 3) around the pin 55. 
The pin 260 is engageable with a plate 263 

riveted to the inner end of the extension 203 
on the bracket member 20. 

It will be noted that the pin 244 projects from 
a flat surface 24 a provided upon the upper end 
of the pawl 24 f. This surface 24ta is engageable 
by the pin 245 as illustrated in Fig. 4 so that the 
pin 245 may displace the pawl 24 in a clockwise 
direction (Figs. 3 and 4) to disengage the pawl 
from the lug 240. A spring 24 b yieldingly urges 
the pawl 24 in a counter-clockwise direction 
(Figs. 3 and 4). When the cam member 54, which carries the 
cam plate 254, moves from the position wherein 
it is shown in Fig. 3 to the position wherein it 
is shown in Fig. 4, the pin 253 and the bell crank 
lever 247, as well as the pin 245, are displaced 
in a counter-clockwise direction (Fig. 4) because 
the pin 253 rides up on the cam plate 254 until 
it reaches the position wherein it is shown in 
Fig. 4. During the initial movement of the pin 
253 in its movement over the cam plate 254 to 
reach the position wherein it is shown in Fig. 3, 
the pin 245 engages the surface 24 fa and dis 
places the pawl 24 so that it becomes disengaged 
from the lug 240, whereupon the Spring 230 dis 
places the table 200 into the position wherein it 
is shown in Fig. 4. 
When the operator tilts the table 200 from the 

position wherein it is shown in Fig. 4 to the posi 
tion wherein it is shown in Fig. 3, the plate 263 
displaces the cam member 54 from the position 
wherein it is shown in Fig. 4 to the position 
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wherein it is shown in Fig. 3 as the plate 263 
engages and displaces the pin 260 during its 
final movement. The pin 253 then abuts the end 
of the cam member 254 as illustrated in Fig. 3 
and a pin 247a projecting from the bell crank 
lever 247 engages a shoulder 20a formed on the 
frame member 20 so that the Spring 255 can not displace the bell crank lever any farther in a 
clockwise direction (Fig. 3). It will be noted 
that the pawl 24 now holds the table 200 in the position wherein it is shown in Fig. 3. Y. 
The master sheet 62 is retained in the position 

5 
the clamping member ?o opens and the first mas 
ter sheet is delivered to the table 275. Then as 
the drum continues to rotate, the clamping mem 
ber 30 clamps the second master sheet to the 
drum. As explained above, the pins 65 assist 
in discharging the first master sheet from the 
clamping member during the replacement of a 
master sheet. Now if it is assumed that there is a master sheet clamped to the drum 32 and 
that the operator has brought the table 200 into 
the position wherein it is shown in Fig. 3 with 
a second master sheet. On it, it will be understood wherein it is shown in Fig. 3 by the knurled that if the operator for some reason does not de rollers 2 5 and its forward end projects into the 

path of the clamping member 3C as illustrated 
in Figs. 3, 8 and 9. In Fig. 3, the drum 32 is not 
shown but the curvature imparted to the forward 
end of the master sheet by the drun is shown. 
This curvature is best illustrated in Fig. 8. 

Referring now to Figs. 8 and 9 wherein the 
action of the clamping member 30 is illustrated, 
it will be noted that the can member 54 is in 
the same position as it is shown in Fig. 3 and 
when it is in this position, it lies in the path of 
the roller 52. Then as the drum 32 is rotated 
in a clockwise direction (FigS. 8 and 9) the roller 
f52 rides up on the cam surface 53 and the 
lever 47, acting through the roller 43, displaces 
the clamping member 30 from the position 
wherein it is shown in Fig. 8 to the position 
wherein it is shown in Fig. 9. It may be said 
that the clamping member is then “open'. As 
the drum 32 continues to rotate in a clockwise 
direction (FigS. 8 and 9) the forward edge of 
the master sheet f 62 is received in the groove 
f38 of the clamping member. 30. Referring to 
Fig. 9 it will be noted that the roller f 52 is in 
engagement with the pin 245 and is displacing 
the bell crank lever 247 in a clockwise direction 

40 (Fig. 9) against the action of the spring 255 so 
that the pin 253 is being displaced to the left 
(Fig. 9). 
lower end of the table 200 the pin 253 is disen 
gaged from the upper end of the cam member 

45 254 and the spring 259 displaces the cam 54 
from the position wherein it is shown in Fig. 9 
to the position wherein it is shown in Fig. 4. The 
Spring displaces the cam member 54 until it 
abuts against a stop pin 54a projecting from 

50 the frame member 20. Simultaneously with the 
retraction of the cam lever or member 54, the 
springs 57 retract the clamping member 30 
from its open position so that the forward edge 
of the master sheet is clamped to the drum 32 

55 as illustrated in Fig. 7. 
The master sheets and the copy sheets are 

discharged from the drum onto a table 25 hav 
ing a plurality of bent bars 276 secured to its 
bottom surface. The bars 276 engage a rod 277 

60 which extends between the frame members 20. 

65 

and 2. Brackets 279 spot welded to the bottom 
surface of the table 275 are secured by screws 
280 to a sheet metal housing member 28 which 
extends between the frame members 20 and 2. 
Now if it is assumed that there is a master 

sheet 62 clamped to the drum 32 and that the 
table 200 has been brought into the position 
wherein it is shown in Fig. 3 with a new master 
sheet on it, the first master sheet will be dis 

70 charged from the drum before the clamping 
member 30 reaches the position wherein it is 
Shown in Fig. 9 and is engaging the new master 
sheet. Thus, it will be noted that in Fig. 8 the 
roller 52 is about to engage the cam surface f 53. 
When the roller 52 engages the cam surface 53, 

Before the clamp 30 can engage the . 

sire to replace the first master sheet, it is not 
necessary to first discharge the first master sheet 
and then again place it on the table 200 to clamp 
it again to the drum as the operator may displace 
the finger piece 25f angularly to displace the 
bell crank lever 247 in a counterclockwise direc 
tion (Fig. 3) so that the pin 253 will permit the 
cam 54 to be retracted by the spring 259 and 
the pin 245 will travel along the surface 24 a. 
of the pawl 24 and displace the pawl in a clock 
Wise direction (Fig. 3) against the action of the 
Spring 24b so that the pawl will release the lug 
240, whereupon the spring 230 will retract the 
table 200 into the position wherein it is shown 
in Fig. 4. The stop pin 244 co-operates with the 
pin 245 to limit the distance the operator can dis 
place the bell crank lever 247 in a counter-clock 
wise direction (Fig. 3). When the table 200 is 
returned in this manner to the position wherein 
it is shown in Fig. 4, it is obvious that the first 
master sheet will remain clamped upon the drum 
during subsequent rotation thereof. 
The copy, sheets are fed manually to the drum 
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32 from a feed table 300 formed with downwardly . 
extending flanges 30 at its sides. The inner 
ends of the flanges 30 rest in bracket members 
302 which are secured to the frames 2G and 2? 
by screws .303, or the equivalent. The flanges 
30 are secured detachably to the brackets 302 
by set screws 304 which may be unscrewed to 

O 

permit withdrawal of the table 300 from the ma 
chine. The inner end of the table 300 is inclined 
upwardly as best shown in Figs. 2, 13 and 14 and 
this upwardly extending end of the table 300 rests 
upon a sheet metal bracket 30 which is riveted 
to a bracket 308 extending between the side 
frames 20 and 2. It will be noted that the top 
Surface of the bracket 308 forms a continuation 
of the top surface of the feed table 300 and these 
surfaces are adapted to guide the copy sheets over 
a platen roll 30 into engagement with a notch 
3 formed in the cylindrical surface of the drum 
32. The notch 3 provides a shoulder against 
which the forward ends of the copy sheets abut 
and this shoulder serves as a margin bar. The 
platen roller 30 is preferably formed from rub 
ber and is mounted on a shaft 312 which has its 
ends journaled in bearings 33 formed on a 
bracket 34 which is secured by bolts 35 to a 
sleeve 3 f6. Rotatably journaled within the sleeve 
36 is an eccentric 38 fixed on a shaft 39 which 
is rotatably journaled in the side frames 20 and 
2. At one end the shaft 39 is provided with 
a crank or handle 320 whereby the operator may 
rotate the shaft 39 to vary the pressure with 
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which the platen roller 30 bears against the 
drum 32. The apparatus for adjusting the platen 
roller 30 is similar to apparatus shown and de 
scribed in the co-pending application of Hern 
lund et al. Serial No. 695,920, filed October 30, 
1933, and need not be described in further de tail in this application. 
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Means is provided for moistening the copy 

sheets as they are advanced between the drum 
32 and the platen roller 30. The moistening 
means comprises two levers 322 pivoted upon the 

5 shaft 3, the levers being pivoted between their 
ends. Springs 323 each have one end secured to 
one of the levers 322 and the other end secured 
to a bracket 324 fixed to one of the frames. The 
two levers 322 are formed integral with a bracket 

10 member 325, the bracket member 325 being dis 
posed at the upper ends of the levers. The 
bracket member 325 comprises an angular por 
tion 326 which co-operates with a sheet metal 
housing member 327 to provide a chamber 328. 

15 Disposed in the chamber 328 is a felt pad 329, 
the bottom surface of which abuts against the 
inner end of a felt strip 330 which projects from 
the chamber 328. The felt strip extends between 
a flange 332 extending from the angular portion 

20 326 and an extension 333 on the housing member 
327. The outer end of the felt strip 330 is beveled 
as at 33 and is engageable with the copy sheets 
as they are advanced between the drum 32 and 
the paten roller 30. 

25 Pivoted on the housing member 327 are pins 
338 to which levers 340 are fixed. The free ends 
of the levers 340 are engageable with slots 34 
formed in bars 342 fixed to the angular member 
326. It will be readily understood that the pins 

30 338 may be rotated to disengage the levers 340 
from the slots 34 so that the operator may, with 
draw the housing member 327 and the felt mem 
bers 329 and 330 as a unit from the bracket 
member 325. 
A reservoir or tank 345 extends between and 

is secured to the side frames 20 and 2. Two 
conduits 347 extend from the tank 345 to the 
chamber 328. The ends of the conduit entering 
the chamber 328 are preferably metallic tubes 

40 348 which have their inner ends projecting into 
the felt pad 329. Valve devices 350 control the 
flow of fluid from the tank 345 to the conduits 
347. The valves 350 are controlled by levers 352 
and 352a fixed to a shaft 353 which is journaled 

45 in the side frames 20 and 2 (Figs. 1 and 2). A 
lever 355 has one end pivoted on the shaft 353 
and carries a roller 356 at its free end. The roller 
356 rides upon the cam 88 and is adapted to be 
oscillated thereby. Also pivoted on the shaft 353 

35 

go is a plate 358 provided with a bifurcated lug 359 
engageable by a lever 360 which is pivoted on 
the lever 352a. A pin 362 which projects from 
the lever 355 rides in a slot 363 formed in the 
plate 358. A tension spring 365 has one of its 

55 ends Secured to the plate 358 and has its other 
end Secured to the lever 355. A set screw 378d. 
Screw threaded through a lug on the plate 358 
abuts against the upper end of the lever 355. 
When the lever 360 engages the bifurcated lug 

60 359 as best shown in Fig. 1, oscillation of the 
lever 355 by the cam 88 causes equal oscillation 
of the shaft 353 and it, in turn, oscillates the 
levers 352 and 352a to open and close the valve 
devices 350. The construction is such that each 

65 time the drum is rotated through 360 degrees, 
the valves 350 are opened twice. If the lever 
360 is withdrawn from the bifurcated lug 359, 
the lever 355 will not oscillate the shaft 353. 
Obviously, the operator has complete control of 

to the flow of fluid to the moistening means. 
Referring again to the levers 322 which are 

best shown in Figs. 1, 2, 13 and 14, it will be 
noted that one of them carries a pin 370 which 
is engageable by the lever 08, the pin 370 abuts 

is against the lever 108 at all times through the 
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action of the springs 323. The distance the lever 
08 can be displaced in a clockwise direction (Fig. 

14) around the shaft f3 is limited by a foot 3 
formed on the lever 3 and adapted to abut 
against the top surface of the bracket 308. This 
foot 37 also limits the distance the levers 322 
can be displaced in a clockwise direction (Fig. 14) 
by the springs 323. w 
The apparatus is constructed so that when 

copy sheet is to be fed into the machine to occupy 
the position wherein a copy sheet 373 is shown 
in Figs. 13 and 14, the moistening felt strip 330 
is in the position wherein it is shown in Fig. 13 
so that the operator can bring the forward edge 
of the copy sheet into engagement with the notch 
3. After the copy sheet has been positioned in 
this manner and the operator rotates the crank 
or lever 92 in the manner described above, the 
drum 32 is not driven until the lever or crank 
92 has been rotated through 17/2 degrees. Dur 
sing this lost motion, the dog 74 is disengaged 
from the shoulder. T 2 and the lever 90 is dis 
placed angularly in a clockwise direction (Fig. 14) 
to withdraw the pawl O4 from the lug 06 So 
that the springs 323 will displace the levers 322 
and the lever 08 in a clockwise direction (Fig. 
14) to bring the foot if into engagement with 
the top surface of the bracket 308. The felt strip 
330 then engages the top surface of the copy 
sheet 373 and is in engagement therewith when 
the drum 32 and the platen roller 30 start ad 
vancing the copy sheet between them. This is 
a feature of the invention. 

Briefly, the operation of the machine is as 
follows: A master sheet is placed upon the table 
200 and the operator tilts the table from the 
position wherein it is shown in Fig. 4 to the 
position wherein it is shown in Fig. 3. The 
knurled rollers 25 retain the master sheet in 
its correct position upon the table So that it will 
not gravitate down the inclined surface thereof. 
The operator then rotates the crank or lever 92 
so that the master sheet will be clamped to the 
drum 32 by the clamping member 30. It will 
be noted that it requires two revolutions of the 
crank or handle 92 for a complete revolution Uf 
the drum 32. The operator then advances copy 
sheets one by One to the position. Wherein the 
copy sheet 373 is shown in Fig. 13. Each time 
a copy sheet is advanced to this position, the 
operator rotates the crank or lever 92. During 
the initial movement of the crank or lever 92, 
of each cycle of operation, the dog 14 is disen 
gaged from the shoulder 72 and the moistening 
means is brought into contact with the upper 
surface of the copy sheet. As the operator con 
tinues to rotate the crank or lever 92, the drum 
32 starts to rotate and it co-operates with the 
platen roller 30 to advance the copy sheet and 
to bring the moistened surface thereof into con 
tact with the master sheet. The volatile solvent 
on the copy sheet dissolves some of the ink on 
the master sheet so that the data on the master 
sheet is duplicated on the copy sheet. The copy 
sheet is then discharged onto the table 275. After 
the desired number of copy sheets have been 
duplicated, the master sheet may be discharged 
automatically from the drum and replaced by 
another in the manner described above. 
A feature of the invention is that the drum 

comes to a positive stop at the end of each cycle 
of operation. Thus, the dog 74 engages the 
shoulder 72 and positively holds the drum 32 
against rotation until the crank or lever 92 has 
been rotated through 17% degrees. Such con 
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struction is advantageous as compared to detents, 
Or the like, which permit continuous rotation of 
the drum 32. 
As pointed out above, the construction of the 

5 moistening means is particularly advantageous as 
it is in contact with the copy sheets before they 
are drawn between the duplicating drum and 
the platen roller. This insures the same margin. 
at the forward end of the paper in each instance 

10 and also enables the machine to be constructed 
so that relatively short margins are provided. 
Another feature of the invention is the con 

struction for the means for rotatably mounting 
the drum 32 between the Side frames 20 and 2. 

15 The construction is such that the drum may be 
removed with little effort. Thus, it is only nec 
essary to unscrew the bolts or pins 26 and 27 
and to permit the spacing collar 40 to drop out 
of its place adjacent the frame 20, whereupon 

20 the drum 32 can be shifted longitudinally a short 
distance to the left (Figs. 6 and 11) and lifted 
bodily from its position between the side frames. 

Referring again to the slot 60 in the lever 59 
and the bolt 6 which secures the drum 32 ad 
justably to the lever 59, this construction is ad 
vantageous as it permits one to vary the angu 
lar position of the drum 32 with respect to the 
other mechanism of the machine. Thus, one 
may rotate the drum 32 relative to the lever 59 

80 to bring the notch 3 if into any desired position 
relative to the platen roller 30 and the mech 
anism which is actuated by the various cams, 
etc. In the preferred embodiment of the inven 
tion, it is preferable to have the radially extend 

35 ing surface of the slot or notch, 3 disposed in 
a plane coincident With the longitudinal axes 
of the drum 32 and the platen roller 30. (Fig. 
13.) Of course, the notch 3 is only in this 
position when the dog 74 engages the shoulder 

472. However, it will be readily understood that 
with the dog 74 in engagement with the shoul 
der 72, the drum 32 may be displaced angularly 
in either direction to bring the notch 3 f into any 
desired position relative to the shoulder 72. It 
may be also desirable at times to adjust the drum 
32 angularly to have a master sheet thereon reg 
ister with certain lines or other markings on the 
copy sheets. 
As best shown in Figs. 6 and 11, the shaft 30 

50 co-operates with the bolts 26 and 27 to func 
tion as a tie rod between the frames 20 and 2. 
The shaft also co-operates with the collar 40 to 
serve as a strut or spacing member between the 
frame 20 and 2. 

55 While, we have shown and described certain 
embodiments of our invention, it is to be under 
stood that it is capable of many modifications. 
Changes, therefore, in the construction and ar 

so rangement may be made without departing from 
the spirit and scope of the invention as disclosed 
in the appended claims, in which it is Our in 
tention to claim all novelty inherent in Our in 
vention as broadly as possible, in view of the 

65 prior art. - 
We claim: 
1. In a duplicating machine, a rotatable dul 

plicating drum, a platen roller co-operating with 
said duplicating drum, a gear withi which said 

70 duplicating drum is constrained to rotate, a 
shaft, a pinion journaled on said shaft and mesh 
ing with said gear, yielding means operatively 
connecting said shaft to said pinion, means for 
positively limiting angular displacement between 

75 said shaft. and said pinion, means operatively 

connected to said shaft whereby it is rotated, 
means for holding said drum against rotation 
during a predetermined portion of each cycle of 
operations, and means operatively connected to 
Said shaft for controlling said holding means. 

2. In a duplicating machine, a rotatable du 
plicating drum, a platen roller co-operating With 
said duplicating drum, a gear With which said 
duplicating drum is constrained to rotate, a shaft, 
a pinion journaled on said shaft and meshing 10 
with said gear, yielding means operatively con 
necting said shaft to said pinion, means limit 
ing angular displacement between said shaft 
and said pinion, a cam fixed on said shaft, and 
means controlled by said cam for locking said 15 
drum - against rotation during a predetermined 
portion of each cycle of operations. 

3. In a duplicating machine, a rotatable du-. 

5 

plicating drum, means clamping a master sheet 
on said drum, a platen roller for pressing copy 20 
sheets against said master sheet, said platen 
roller co-operating with said duplicating drum 
to advance said copy sheets, means for locking 
said duplicating drum against rotation during a 
predetermined portion of each cycle of opera- 25 
tions, means for moistening said copy sheets, 
and means for bringing said moistening means 
into contact with said copy sheets while said 
drum is locked against rotation. 

4. In a duplicating machine, a rotatable dupli- 80 
cating drum, means clamping a master sheet on 
said drum, a platen roller for pressing copy sheets 
against said master sheet, said platen roller co 
operating with said duplicating drum to advance 
said copy sheets, means including yielding means 
for driving said duplicating drum, means for 
locking said duplicating drum against rotation 
during the initial operation of said driving means 
during each cycle of operations, means for mois 
tening said copy sheets, and means for bringing 40 
said moistening means into contact with said 
copy sheets while said drum is locked against 
rotation and said driving means is being oper 
ated. 

5. In a duplicating machine, a rotatable dupli- 45 
cating drum having a cylindrical surface, said 
cylindrical surface having a groove extending 
longitudinally thereof, means clamping a master 
sheet on said drum, a platen roller for pressing . 
copy sheets against said master sheet, said platen 50 
roller cooperating with said duplicating drum to 
advance said copy sheets, means for locking said 
duplicating drum against rotation during a pre 
determined portion of each cycle of operations, 
said groove being disposed in opposed relation 55 
to said platen roller when said duplicating drum 
is locked against rotation, means for moistening 
said copy sheets, and means for bringing said 
moistening means, into contact with said copy 
sheets while said drum is locked against rotation. 60 

6. In a duplicating machine, a rotatable dupli 
Cating drum, a platen roller co-operating with 
said duplicating drum, a gear with which said 
duplicating drum is constrained to rotate, a shaft, 
a pinion journaled on said shaft and meshing 
with said gear, yielding means operatively con 
necting said shaft to said pinion, means limiting 
angular displacement between said shaft and 
said pinion, a cam fixed on said shaft, means 
Controlled by said can for locking said drum 
against rotation during a predetermined portion 
of each cycle of operations, means for clamping 
a master sheet on said drum, means for moisten 
ing said copy sheets, means for bringing said 75 

70 
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moistening means into contact with said copy 
sheets, a reservoir for holding the moistening 
medium, means including a valve operatively 
connecting said reservoir with said moistening 
means, and means whereby said cam controls 
Said valve. 

7. In a duplicating machine, a rotatable dupli 
cating drum, means including yielding means for 
driving said duplicating drum, means for locking 
said drum against rotation during a predeter 
mined portion of each cycle of operations, means 
including a cam for controlling Said locking 
means, means for securing a master sheet on 
said drum, means for applying a solvent to copy 
sheets as they are brought into contact with said 
master sheet, a reservoir for holding said Sol 
vent, a conduit extending from said reservoir to 
Said Solvent applying means, and means con 
trolled by said cam for controlling the flow of 
solvent through said conduit. 

8. In a duplicating machine, a frame, a rotat 
able duplicating drum, a table from which copy 
sheets are advanced to said drum, a master sheet 
table pivoted in said frame, a pawl engageable 
with said master sheet table to hold one end 
thereof adjacent said drum, a spring for drawing 
Said end of said master sheet table away from 
said drum, a cam movably mounted on said 
frame, means actuated by said table for bringing 
Said cam into its functionally operative position, 
a Spring pressed clamp on said drum for securing 
master sheets thereto, means actuated by said 
cam for controlling said clamp, and means actu 
ated by said controlling means for disengaging 
Said pawl from Said master sheet table. 

9. In a duplicating machine, a frame, a rotat 
able duplicating drum, a table from which copy 
sheets are advanced to said drum, a master sheet 
table pivoted in said frame, a pawl engageable. 
"with said master sheet table to hold one end 
thereof adjacent said drum, a spring for drawing 
Said end of said master sheet table away from 
said drum, a cam movably mounted on said 
frame, means actuated by said table for bringing 
said cam into its functionally operative position, 
a spring pressed clamp on said drum for securing 
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master sheets thereto, means actuated by said 
cam for controlling said clamp, a lever actuated 
by said controlling means for disengaging Said 
pawl from said master sheet, and a finger piece 
whereby said lever is actuated manually. 

10. In a duplicating machine, a frame, a rotat 
able duplicating drum, a table from which copy 
sheets are advanced to Said drum, a master sheet 
table movably mounted in said frame, a pawl 
engageable with said master sheet table to hold 
one end thereof adjacent Said drum, a Spring for 
drawing said end of said master sheet table away 
from said drum, a cam movably mounted on said 
frame, means actuated by Said table for bringing 
said cam into its functionally operative position, 
a Spring pressed clamp on Said drum for Securing 
master sheets thereto, means actuated by said 
cam for controlling said clamp, a lever actuated 
by Said controlling means for disengaging said 
pawl from said master sheet table, and a finger 
piece whereby Said lever is actuated manually. 

11. In a duplicating machine, a rotatable dupli 
cating drum, a table from which copy sheets are 
advanced to said drum, means for moistening said 
copy sheets during their movement with said 
drum, yielding means for driving said drum, 
means for holding Said drum against rotation 
during a predetermined portion of each cycle of 
operations, and means for bringing said moisten 
ing means into engagement with the copy sheets 
while the drum is held against rotation. 

12. In a duplicating machine, a rotatable dupli 
cating drum, means clamping a master sheet on 
said drum, a platen roller for pressing copy sheets 
against said master sheet, said platen roller co 
operating with Said duplicating drum to advance 
said copy sheets, means for locking said duplicat 
ing drum against rotation during a predeter 
mined portion of each cycle of operations, means 
for moistening said copy sheets, and means actu 
ated in synchronism with Said drum to bring said 
moistening means into contact with Said copy 
sheets while said drum is locked against rotation. 

ROBERT F. MORRISON. 
MERRITT G. STEWAR.T. 
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