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UNITED STATES PATENT OFFICE. 
ERVIN E. STRAWN, OF DES MOINES, IOWA, ASSIGNOR. To THE oMNIGRAPH. COMPANY, 

OF DES MOINES, IOW.A, A. CORPORATION. 

PROCESS AND MACHINE FOR, PRINTING COMPLETE FORM LETTERs. 

4,411,592. Specification of Letters Patent. Patented Apr. 4, 1922. 
Application filed July 29, 1920, Serial No. 399,668. 

To all thon, it may concern: 
Be it known that I, ERVIN E. STRAwN, 

a citizen of the United States, and a resident 
of Des Moines, in the county of Polk and 
State of Iowa, have invented a certain new 
and useful Process and Machine for Print 
ing Complete Form illetters, of which the 
following is a specification. 
The object of my invention is to provide 

a process for printing complete form letters 
including the letter-head, body of the letter, 
address, salutation and signature, and for 
printing various parts of the letter or letter 
head in different colors in a series of steps 
constituting one general operation and to 
provide a machine whereby the various proc 
esses mentioned herein may be carried out. 

- yore particularly it is my object to pro 
vide a single unit machine which will print 
on a moving strip of paper, a letter-head, an 
address, a salutation, a body of a letter, and 
a signature or any one of these parts of a 
letter, and will print different parts in dif 
ferent colors if desired, or will print differ 
ent parts in the same color if desired, and 
which will print the body of the letter and 
the address and salutation in the same col 
ored ink from the same ink fountain. 

Still a further object is to provide in such 
a process a step, and in a machine suitable 
mechanism, whereby the signature may be 
printed and somewhat blurred to give the 
effect of blotting. 

Still a further object is to provide in such 
a process a step, whereby the so-called “rib 
bon” effect may be secured in a form letter 
where desired. 

40 

Still a further object is to provide such a 
process in which all the steps above outlined 
may be performed upon moving paper dur 
ing the movement thereof, so that intermit 
tent in ovement or sudden starting or stop 
ping may be wholly avoided. 
An additional object is to provide such : 

process including the printing of the reverse 
side of the paper as well as the upper side 
thereof, and the drying of the paper during 
the progress of the process between print 
ing operations on the opposite sides. 

Still a further object is to provide such 
a Diocess including the steps of printing on 
moving paper, with a series of separate ad 
dress plates, from which address and salu 

tations or the like are printed during the 
movement of the plates. 

Still a further object is to provide a proc 
55 

ess of the kind mentioned including the 
carrying of address plates successively from 
One magazine to printing position, and from 
printing position to another magazine, and 
depositing them therein by suitable means, 
Such as an electro-magnet. 

Still a further object is to provide a proc 
ess of the kind entioned, including the 
printing successively from separate address 
plates by carrying the plates from a maga 
zine to printing position, then away from 
printing position, and then removing the 
plates successively from the carrying means 
and depositing them in a receiving maga 
Aile. 

A further object is to provide such a proc 
ess, including the selecting and classifying 
of the plates after printing, and depositing 
them in different magazines. 
With these and other objects in view, it 

may be said that my invention consists in 
the steps hereinbefore referred to, and here 
in after more fully set forth, which may be 
performed on a machine which will now be 
described, and which is illustrated in the ac 
companying drawings, in which: 

Figure 1 shows a side elevation of a ma 
chine upon which the various steps of my 
process may be carried out. - 

Figure 2 shows a vertical, longitudinal, 
sectional view through the same, the view 
being taken near one side of the machine 
with the side frame removed. w 

Figure 3 shows a plan view of the paper 
holding device. 

Figure 4 shows a detail view partly in sec 
tion of the paper trimming mechanism. 

Figure 5 shows a detail, sectional view of 
one of the trimming knives. 

Figure 6 shows a detail, sectional view 
taken on the line 6-6 of Figure 4. 

Figure 7 shows a detail view of a printing 
rolier of the first printing unit, illustrating 
the means for fastening the printing plates. 

Figure 8 shows a sectional view of said 
roller, taken on the line 8-8 of Fig. 7, 

Figure 9 shows a detail, sectional view 
taken on the line 9-9 of Figure 7. 

Figure 10 shows a longitudinal, sectional 
view of a printing roller, such as is used in 
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the second printing unit, illustrating the 
means for holding the printing plate, and 
the means for adjusting the roller for secur 
ing proper register. 

Figure 10 shows a detail, sectional view 
of one of the impression roller shafts, illus 
trating the manner of mounting the drive 
sprocket thereon. 

Figure 11 shows a detail, sectional view 
taken on the line 11-11 of Figure 10. 
Figure 12 shows a rear elevation of one 

end of the inking rollers of the second print 
ing unit. 

igure 13 is a vertical, sectional view 
taken on the line 13-13 of Figure 12, the 
latter two figures referring to the inking 
rollers used for printing the body of a form 
letter, and also for inking of the plates for 
printing the address and salutation. 

Figure 14 is a vertical, sectional view 
through the spindle of the main printing 
roller, showing the cams in end elevation. 

Figure 15 is a top or plan view of one 
end of said roller which is the one employed 
in printing the body of the letter. 

Figure 16 shows a top or plan view of a 
part of the machine used in printing from 
the address plates. 

Figure 17 shows a sectional view taken on 
the line 17-17 of Figure 16, illustrating the 
means for adjusting the address printing 
mechanism laterally. 

Figure 18 shows a detail, sectional view 
taken on the line 18-18 of Figure 16. 
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6) on the line 26-26 of Figu 

Figure 19 shows a sectional view of the 
address printing mechanism taken on the 
line 19-19 of Figure 16. 

Figure 20 is a vertical, sectional view 
through one of the magnets and parts ad 
jacent thereto, illustrating the stripping of 
this plates from the magazine. 

igure 21 shows a transverse, vertical, 
sectional view of the address plate receiving 
magazines taken on the line 21-21 of 
Figure 19. 

igure 22 shows a sectional view taken on 
the line 22-22 of Figure 19. 

Figure 23 shows a detail plan view of one 
of the magnets, parts being broken away 
and parts being shown in section. 

Figure 24 is a vertical, sectional view 
through the lower end of the address plate 
supply magazine, and one of the magnets 
illustrating the construction of the machine, 
whereby the plates are removed from said 
magazine. - 

Figure 25 is a detail, sectional view illus 
trating the commutator inside elevation. 

Figure 26 is a detail sectional view taken 
re 16. 

Figure 27 is a transverse, detail, sectional 
view taken on the line 27-27 of Figure 26. 
Figure 28 shows a sectional view taken 

on the line 28-28 of Figure 24. 
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Figure 29 shows a detail, sectional view 
illustrating the inking ribbon and operative 
mechanism therefor, used in connection 
with the address plate printing device, taken 
on the line 29-29 of Figure 30. 

Figure 30 shows a detail, sectional view 
taken on the line 30-30 of Figure 29. 

Figure 31 shows a detail, sectional view 
taken on the line 31-31 of Figure 29. 

Figure 32 shows a sectional view through 
the printing and inking rollers of the fourth 
printing unit, three of the rollers being 
omitted for the better showing of other 
parts. 

Figure 33 shows a sectional view of part 
of the same unit taken in a plane just out 
side the frame at one end of the rollers. 

Figure 34 shows a sectional view of the 
bearing of an inking roller, such as of the 
fourth unit illustrating the means for ad 
justing the bearings. 

Figure 35 shows a side elevation of part 
of the second unit, the shafts being shown 
in section, illustrating the means for sepa 
rating the rollers. 

Figure 36 shows a vertical detail, sec 
tional view taken through the end of one 
of the inking roller shafts illustrating the 
means for mounting the same. 

Figure 37 shows a side elevation of the 
sheet receiving and stacking device. 

Figure 38 shows a detail, sectional view 
taken on the line 38-38 of Figure 37. 

Figure 39 shows a detail, sectional view 
taken on the line 39-39 of Figure 38. 

Figure 40 shows a detail, sectional view 
taken on the line 40-40 of Figure 39. 

Figure 41 shows a detail, sectional view 
taken on the line 41-41 of Figure 40. 

Figure 42 shows a detail, side elevation of 
a modified form of the selecting device. 

Figure 43 shows a longitudinal, sectional 
view of the receiving magazine of the modi 
fied form referred to. 

Figure 43 shows a plan view of the U 
shaped selector member. 

Figure 44 shows a transverse, sectional 
view of the receiving magazine shown in 
Figure 43. 

Figure 45 shows a detail, sectional view 
taken on the line 45-45 of Figure 37. 

Figure 46 shows a detail view of part of 
one of the paper guide rollers; and 

Figure 47 shows a perspective view of a 
clutch device. 
I shall now describe the machine whereby 

the various steps of my process may be car 
ried out, and will then explain somewhat in 
greater detail the steps of the process and 
the sequence thereof. 

In the accompanying drawings, I have 
used the reference number 10 to indicate 
generally the main frame of my machine on 
which the other parts are mounted. On the 
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frame 10 are rearwardly projecting bracket 
arms l1, which support a shaft 11, on which 
may be mounted a roll of paper 13. 
Mounted on the bracket arms 11 is a ro 

tatable shaft 11 on which is a drum 11b for 
the roll of paper. Mounted on strips 11 on 
the innel sides of the arms 11 are the for 
ward ends of spring arms 11d which extend 
rearwardly in the machine and carry at their 
rear ends shoes 11 for engaging the drum 
11. Mounted in the arms 11 are screw 
threaded rods 11', having swivelled heads 
115 bearing against the springs 11 and hav 
ing at their outer ends heads 11. By ad 
justing the screw-threaded rods inwardly or 
outwardly in the arms 11, varying tension 
may be imposed on the drum 119. The de 
vice just described may be used as a brake, 
and also for adjusting the roll of paper lat 
erally in the machine. 
The paper 13, is threaded from the roll 

over a guide roller 14, under a guide roller 
15, thence between the paper trimming and 
splitting rollers 16 and 17. 
The lower trimmer roller is provided with 

a central, annular groove 18. The upper 
trimmer roller or shaft 17, which is made of 
two parts telescoped together and held 
against relative rotation by means of a pin 
19 received in a slot 20, is provided with the 
cutting knives or discs 21, arranged to co 
act respectively with the edges of the roller 
16 at the ends thereof, and with one edge of 
the slot; 18. The upper trimmer roller is 
preferably mounted so as to be readily raised 
or lowered at will. 
The central knife 21 may be removed 

when it is not desired to cut the paper into 
two strips. 
The shaft 16 of the roller 16 is prefer 

ably mounted in frame members 16 (Figure 
4). The ends of the roller 17 are eccentri 
cally fixed in externally screw-threaded 
bearings 17, which co-act with screw 
threaded openings in the frame members 
16. On one end of the roller 17 is a head 
17 for conveniently rotating that roller, 
and the bearings 17 for moving the knives 
to and from cutting position. The screw 
threads of the opposite bearings 17 are re 
spectively right and left handed, so that 
when the parts are in the position shown in 
Figure 4, and the head 17 is rotated to a 
certain position, the roller 17 and parts 
thereon will be moved to their dotted-line 
positions illustrated in said figure. 
The opposite ends of the roller 17 will 

move apart for carrying the outside knives 
in opposite directions away from the roller 
16. Said opposite ends will each follow a 
spiral path moving bodily endwise and to 
ward or from the roller 16. 
The knives or discs 21 have short hubs 

21, which are rotatably mounted on the 
roller 17. 

From the trimmer rollers the paper goes 
to what I may call the first printing unit. 
This is a unit which is usually employed for 
printing signatures, but as hereinafter more 
fully explained, it may be used for a great 
variety of purposes. 2. 
The first printing unit, now under consid 

eration, consists of the impression roller 22, 
and the printing roller 23, which is adapted 
to receive curved printing plates 23 of any 
suitable kind. 
The plates 23 have beveled side edges ar 

ranged to co-act with correspondingly bey 
eled edges of holding strips 23, which have 
at their ends keyhole slots 23° to receive 
Screw-boits 23, which are screwed into the 
l'ollel' 23. The roller 23 may have a central 
circumferential slot 23, having an enlarged 
portion 23 to receive an inverted wedge 
shaped lug 235 on the strip 23°. (See Fig 
ures 7 and 9.) 
The type plates 23 on the printing roller 

23 are inked from the composition inking 
rollers 24 and 25, which receive their ink 
from a rollier 26. The roller 26 is inked 
from the distributor roller 27, which in turn 
receives ink from the vibrator distributing 
roller 28. The vibrator 28 is inked from an 
ordinary swinging roller 29, which in turn 
is inked from the fountain roller 30. 
From the first printing unit the paper 

goes to the second printing unit which will 
now be described, and which may be used 
for printing the body of a letter or for 
printing various other subjects matter. 
The Second printing unit includes the im 

pression roller 31, mounted on the shaft 31, 
which shaft is rotatably mounted on the 
frame of the machine. 
On one end of the shaft 318 is a sleeve 31b 

having an annular flange 31° and an exter 
nally screw-threaded end 31. On the sleeve 
31 is a sprocket 157 heid against the flange as 

31 by a nut 31° on Said sleeve, as shown in 
Figure 10°. 
Above the roller 31 is the co-acting print 

ing roller 32 on the shaft 32°, which is ro 
tatably mounted on the main frame. The 
roller 32 may be made like the roller 23, 
with or without the groove 23° and may have 
printing plates 23 fastened thereto, as 
shown in Figures 7, 8 and 9, and as herein 
before described. 

it may be mentioned that where the groove 
23" and lug 23 are employed, two printing 
plates play be used, one being located on 
each side of the lug 23. 
By using inks of different colors for the 

two lates, there may be produced matter 
printed in two colors from one roller. 
Where one wider printing plate 23 is em 
ployed, I use strips 23 without the lugs 23°. 
The roller 32 may be made as shown in 

Figures 10 and 11, with a gripping strip 32 
at one end to hold a printing plate 23. Ad 
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jacent to the other end of the roller 32 is a 
disc 32° of the same outside diameter as 

0 

15 

20 

the roller, to which the other end of the 
plate 23 may be secured by a strip 32. 
These strips 32 are fastened at their ends to 
the roller 32 and the disc 32' by screw 

ing unit is for the purpose of printing at bolts 32. 
The disc 32° has a central screw-threaded 

opening of larger diameter than the shaft 
32". Extended through such opening is an 
externally screw-threaded sleeve 32°, one end 
of which abuts against the roller 32, as shown 
in Figure 10, and the other end of which 
has a head 32. It will be seen that by 
screwing the sleeve 32° in the proper di 
rection, the disc 32° will be forced away 
from the roller 32, for stretching the print 
ing plate 23. The roller 32 may beinked 
from the inking rollers 33 and 34, shown in 
Figure 2. A distributing roller 35 takes 
ink from a roller 36 and furnishes it to the 
rollers 33 and 34. The roller 36 is inked 
from the roller 37, which in turn is inked 

25. 
from the fountain roller 38. 

is threaded to the third printing unit which 

30 

35 

40 

45 

is the one including the mechanism for 
printing on the paper from separate address 
plates or the like which are successively 
brought to printing position. 
Third unit-address printing mechanism. 
The third printing unit includes an im 

pression roller 39 on a shaft 39, mounted on 
the main frame 10 of the machine. The rest 
of the printing unit is supported for lateral 
adjustment on an auxiliary frame detach 
ably mounted on the main frame and having 
the cross members 40 resting on the members 
41 of the main frame. 
The transverse frame members 40 of the 

third printing unit are provided with trans 
versely elongated slots 42, through which ex 
tend set-screws 43, mounted in the frame 
members 41 of the main frame. At the ends 
of the respective frame members 40 are the 
upright side frame members 44. Connecting 
the forward edges of the side frame mem 

50 bers 44 is a transverse frame member 45. Rotatably mounted in the main frame 10, as 
shown for instance in Figure 17, is a sleeve 
like hub 46 of a gear 47. 

55 

The gear 47 is keyed to the shaft 48, by a 
spline 49, so that the shaft can slide, but 
the gear must rotate with the shaft. 
One end of the shaft 48 is screw-threaded 

as at 53, and receives an adjusting nut 54, 
which has at its inner end an enlarged bore 

60 
55, receiving the outer end of the hub 46. 
The hub 46 is provided with an annular 
groove 56 into which projects the end of a 
screw 57 mounted in the nut 54, as shown in 
Figure 17. 

65 
The inner end of the screw 57 is smooth to 

permit the nut to turn freely with relation 

From the second printing unit the paper 

ing its circumference at the 

1,411,592 

to the hub when the shaft is held against 
rotation and the nut is screwed inwardly or 
outwardly thereon. Ordinarily the nut will 
engagement therewith. - - - - - 

This liateral movement of the third print 

different places laterally on the paper for 
varying the margin for the address or other 
matter printed from the address printing 
plate, or for making the margin at the side 
of the paper adjacent to the address prop 
erly conform to the margin adjacent to the 
other printed matter on the sheet. . - 
The shaft 48 extends through a pair of 

stance in Figure 16, which are arranged in 
side the side members 44. The shaft is ro 
tatably but non-slidably mounted in the side 
members 44, and the hubs 52 of the discs 50 
and 51 are fixed to the shaft 48. 
Mounted between the discs 50 and 51 ad 

jacent to the peripheries thereof, and dia 
metrically opposite each other are blocks 58. 
The blocks 58, which for convenience sake in 
description, I shall hereafter refer to as the 
electro-imagnets are hollow and have the re 
cesses 59 in which are the electro-magnets 
proper 60. (Fig. 23). 
blocks 58 are grooves 61. The electro-mag 
nets are connected by wires 62 and 63 with 
an ordinary commutator 64, shown in Fig 

In the faces of the 

ure 25. The commutator 64 is mounted on 
the disc 51. - 
Mounted in the third unit frame member 

44, as shown in Figure 16, are the contacts 
(35 arranged to properly coact with the com 
mutator and connected by wires 66 with any 
soice of electrical energy. - 
The frame members 44 are connected at 

their upper portions by a cross member 67 on 
which is a bracket 68 to which is secured an 
pright feed magazine 69, for holding a 

supply of address plates 70. 
In the operation of the machine, the mag 

nets 58 carry the address plates 70, one at a 
time from the magazine 69, past an inking 
roller, then past the impression roller 39. 
then to a receiving magazine, all as described 
more fully a little later. The address plates 
70 preferably have the form of a rectangle 

turn with the shaft on account of frictional 
70 

75 

80 
spaced discs 50 and 51, as shown for in 
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considerably longer than it is wide, and they 
are curved from side edge to side edge on 
the arc of a circle having its center at the 
center of one of the discs 51 and 52, and hav 

of one of those discs. 
circumference. 

20 

it may be mentioned that this circumfer. 
ence is twenty-two inches or twice the length 
of ordinary letter paper. 

I have provided two of the electro-mag 
nets with the relatively large discs 50 and 
51 in order that the curvature of the address 
plates may not be too great. The ends of 
the plate 70 are folded over as at 71, illus 
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trated for instance in Figure 28, and on the 
outside of the curve. This is done for the 
purpose of giving strength to the address 
plates which may be used for an address or 
other subject matter, and also for engaging 
and gripping and holding the paper firmly 
and smoothly on the impression roller dur 
ing the printing operation. 

It may be mentioned that the thickness of 
the folded over portion at the ends of the 
address plates should be the same as the rise 
of the type face from the surface of the 
plate. 
The plates are longer than the roller from 

which they are inked and thus the folded 
over portions are never inked. 
In the ends of the plate 70 are opposite 

notches 72, the purpose of which will be 
hereafter referred to. 

In one edge of each plate there is prefer 
ably provided one or more notches 73. 
These notches may vary in location in differ 
ent plates, and their purpose will be here 
inafter referred to. 

It may be mentioned that the various 
notches above described are of importance 
in selecting certain address plates from the 
entire number of address plates after the 
printing operation has been effected. 

Extending across the bottom of the maga 
zine 69 is a pair of spaced downwardly pro 
jecting strips 74, so located as to enter the 
notches or grooves 61 in the magnets as the 
magnets pass the bottom of the magazine 69. 
The rearward end of the magazine at the 
lower end is open to permit the exit of the 
address plates one at a time. 
On each magnet block 58 is a pair of pro 

jecting fingers 75, just long enough to en 
gage the bottom address plate 70, as the 
magnet passes under the lower end of the 
feed magazine, as illustrated particularly in 
Figure 24. 
The commutator is so arranged that the 

instant the fingers 75 engage the lowermost 
address plate in the magazine 69, or shortly 
after that instant, the magnet under consid 
eration is energized, whereupon the address 
plate which has been engaged by the fingers 
will be firmly held on the magnet until such 
magnet is de-energized. As the discs 50 and 
i51 continue their rotation in the direction 
indicated by the arrow in Figure 19, the ad 
dress plates are inked from the rollers 77. 
The spindles 78 of the rollers 77 are mount 
ed in the brackets 79 (Fig. 16). It is an 
important feature of my invention that the 
address plates should receive their ink from 
a fountain common to the address plates and 
to the printing plates on the roller 32. For 
accomplishing this purpose, I have provided 
the distributing roller 80 for supplying ink 
to the rollers 77. The roller 80 is inked 
from a roller 81 which receives its ink from 
the roller 35 already described, whereby both 

sets of type faces may be inked from a com 
mon source of Supply. 
From the inking rollers the magnet car 

ries the address plates to position for print 
ing on the paper 13 in coaction with theim 
pression roller 39. From printing position 
the magnet carries the address plate to the 
stripper arms 82, which are preferably 
mounted on the cross member 45 and project 
to position where their points enter the 
grooves. 61 of the magnet blocks for strip 
ping the address plate therefrom, and drop 
ping it into the permanent receiving maga 
zine 83. 
The commutator is so arranged that the 

magnet is de-energized at the instant the 
stripping process commences. 
Below the bottom 84 of the permanent re 

ceiving magazine 83 is a magnet 85. The 
magnet 85 is so arranged as to cause the for 
Ward edge of the plate that has just been 
stripped from one of the moving magnets, 
to be gripped against the bottom 84 of the 
permanent receiving magazine. 
On account of the curved form of the 

plate, it will be noted that the plate will be 
slightly tilted to position above the bottom 
of the magazine at its rearward edge, and 
the plate will be snugly held in position 
until the further action of the machine. 

in the bottom 84 are spaced slots 86. 
Mounted on a shaft 87 and extending 
through the slots S6 is a pair of plate rais 
ing fingers 88, which are so timed and actu 
ated by mechanism hereinafter more fully 
described as to raise the plate that has been 
stripped from the magazine, and push it 
upwardly and forwardly to the position 
shown in full liner in Figure 19, and which 
return to their lowered position, as shown 
in Figure 19, before the plate is stripped 
from the next magnet. 
magazine 83 are spring catch members 90. 
The plate raising fingers 88 carry the plates 
just past the projecting portions 91 of said 
springs a sufficient distance, so that when 
the fingers return to their lower position, the 
plate which has been raised can move rear 
Wardly a short distance, so that the succes 
sive plates will not be held too tightly to 
gether. The plates will then he in the re 
ceiving magazine, and will not be held so 
tightly together, but that the selected plates 
may drop downwardly through the bottom 
of the receiving magazine in the manner 
hereinafter referred to, 

It may be mentioned that the receiving 
magazine, the plate raising arms and the 
shaft on which these arms are mounted are 
brass so as not to be magnetized by the 
magnet 85. 

It should be mentioned that points pro 
ject upwardly from the magnet 85 through 
the bottom of the permanent receiving 
magazine to position for properly magnet 
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izing the forward edge of the plate that 
has been stripped from the moving magnet 
and should also be mentioned that on ac 
count of the fact that the forward edge of 
the stripped plate is held by the magnet 85, 
there is insured a pivotal or hinge move 
ment during the first part of the raising 
movement of the stripped plate. 

Plate selecting mechanism. 
Where it is desired to select a certain num 

ber or kind of plates, from the total num 
ber, after the printing operation has been 
carried out, such selection can be accom 
plished by mechanism which will now be 
described. 
In the bottom of the permanent receiving 

magazine is a transverse slot 92, below 
which is a chute 93, which leads to a second 
receiving magazine 94. On the inside of 
the walls of the permanent receiving maga 
zine 83, are opposite horizontal ribs 95. The 
ribs 95 extend across the slot, 92. 
In the bottom of the permanent receiving 

magazine 83 rearwardly of the opening 92 
therein, are longitudinally arranged grooves 
96, as illustrated for instance in Figure 27. 
These grooves are preferably arranged in 
four series, for instance from left to right, 
there being a series of twelve, a series of 
five, a second series of five and another series 
of twelve, as shown in said figure. Selec 
tively received in the grooves 96 are strips 
97. The notches 73 in the address plates 70 
are located on different address plates to 
correspond or register with certain of the 
slots 96 in the bottom of the permanent re 
ceiving magazine, and to receive strips 9 
received in such grooves. For instance if 
the strips are placed in the two outside 
grooves 96, then the address plates which 
have notches 73 properly located, will, drop 
downwardly a short distance in the perma 
nent receiving magazine, with the installed 
strips 97 received in such notches 73. The 
other address plates will slide on the in 
stalled strips 97 until the ribs 95 enter the 
notches 72 in the ends of the address plates. 
In this connection, it may be mentioned 

that the ribs 95 terminate short of the rear 
ends of the strips 97, so that the plate which 
it is desired to select out, may drop down 
wardly on the installed strips 97" before the 
ribs 95 enter the notches 72. 

It will be seen that as the address plates 
advance, those which have dropped down 
wardly with the strips 97 received in their 
notches, will drop off the ends of the strips 
through the hole 92 into the chute 93. 

It may be mentioned in this connection 
that for each selection I preferably employ 
two strips 97 in order that the plates which 
are not selected, and also that the plates 
which are selected may be properly sup 

65 ported during their advancing movement. 
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The strips 97 could be arranged in vari 
ous ways, and I have shown in my drawings 
an arrangement whereby it is possible to 
make sixty selections: That is to say with 
each groove of each series of twelve grooves 
96, one selection can be made. It is of course understood that two corresponding strips 
are inserted in corresponding grooves in 
each of the series of twelve grooves for 
making such selection. 
Thus, for instance, if each address plate representing the January expiration of a 

magazine, has notches 73 corresponding to 
the left-hand groove 96 of each series of 
twelve, then the January expiration plates 
may be selected out by placing the strips 
97 in the grooves mentioned, and it will be 
seen that a general letter may be sent to an 

70 
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80 

entire list represented by all the address 
plates, and the January expiration plates. 
may be selected out for the purpose of writ 

85 

ing a special letter to the January expira 
tions. 

If it were desired to make a still more 
limited selection, it can be seen that the 
plates representing expirations in the first 
week in January might be further provided 
with notches 73 corresponding to the left 
hand grooves 96 of the respective series of 
five grooves, and that when the strips 97 
are installed in the last mentioned grooves, 
then only the expirations of the first week of 
January would be selected out from the 
total number of address plates. 
Or from a general list there might be 

selected out the plates having the addresses 
of persons with special credit ratings, for 
sending special letters to such persons. In 
such case the plates having the special ad 
dresses may have notches corresponding to 
the right-hand grooves 96 etc. 

In the chute 93 are spaced slots 98. 
Mounted on a transverse shaft 99 are plate 
raising fingers 100 adapted to travel through 
the slots 98, when the shaft 99 is rocked in 
the manner hereinafter described. 
fingers 100 are substantially triangular in 
outline as shown in Figure 19, and their 
upper edges are curved, so that if a plate 
should drop into the chute when the fingers 
100 are in their raised position as shown in 
Figure 19, then when the fingers move rear 
wardly and downwardly to their lowered 
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position, the plates which have dropped into 
upper edges of the fingers 100. 
When the fingers 100 are raised for rais 

the chute will slide freely on the curved 

ing a plate lying on the bottom of the chute, 
they carry the plate upwardly and for 
wardly past the projecting beveled portions 

already described. These springs are 
mounted in the side walls of the receiving 
magazine.94. w 

: The magnet 85 has portions which project 
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of springs 101 similar to the springs 90. 
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through the non-conducting botton of the 
chute for holding one edge of the selected 
plate against the chute bottom until the 
raising of the plate by the finger's 100, and 
during the first part of Such raising. 
The selected plates are thus held at their 

lower edges until the fingers 100 raise then 
and are raised with a pivot or hinge nove 
ment, such as has already been described. 
It may be noted that in the receiving maga 
zine there is preferably provided a follower 
block or the like 102 for the purpose of 
holding the address plates in upright posi 
tion in the magazine. 

In the outer end of each of the receiving 
magazines is a filing magazine 103. Re 
ceived in the upper end of the feed magazine 
69 is one end of a similar filing magazine 
103. It will be noted that the address plates 
are fed into the receiving magazine with the 
same relative arrangement which they had 
in the feed magazine. . 

In Figures 42.43 and 44, I have shown a 
modified form of plate selecting mechanism. 
In the form under consideration, the receiv 
ing magazine 83 receives the address plates 
70 in the same manner as has been described. 
The magazine 83 has no hole in its bottom 
84', but has in the upper surface thereof a 
recess or depression 84', which is long enough 
fore and aft for the purpose and extends 

The bottom 84 has 
adjacent to the ends of the depression 84 
slots or grooves 96, which receive the ends 
of selector bars 97. The address plates 70t 
are similar to the plates 70, except that they 
have holes 70 near each corner as shown in 
Figure 44. 

I use a pair of U-shaped members 70°, hav 
ing the parallel pointed arms 70 adapted 
in the case of the upper member 70° to enter 
the upper holes () of the non-selected 
plates, and in the case of the lower member 
70°, the lower holes 70 of the selected plates, 
which have dropped down on the selector 
bars 97a. 

It will be seen that with the form of 
selector device under consideration, the se 
lected plates will be on one member 70° and 
the non-selected plates on another member 
or placed from said members into a filing 
magazine 103. 
On the frame of the machine is a bar 0° 

having notches 70 to receive and support, 
the forward portion of the members 70°. 

In Figure 18, I have shown the operating 
mechanism for actuating the plate raising 
fingers 88 and 100. On the shaft 87 is an 
arm 124 extending for instance upwardly 
and forwardly and pivoted to a link 125. 
The link 125 is pivoted to a bell crank 126 
on the shaft 99. The bell crank 126 is 
pivoted to a bar 127 extending rearwardly. 
The lower end of a lever 128 is pivoted to 
the real end of the bar 127, and the upper 

end of the lever 128 is pivotally mounted on 
a frame member 44. On the disc 50 are dial 
metrically opposite pins 129, which, in the 
rotation of disc alternately engage the ever 
12S for actuating the bar 127 and moving 
it forwardly for operating the plate raising 
fingers. - 

Suitably attached to the bar 127 and to 
the laterally slidable frame which carries 
the address printing mechanism is a spring 
130 which insures the prompt return of the 
lever 128 into the path of the pins 129 after 
each operation of said lever. 

Fourth, printing unit. 
The paper is threaded from the impres 

sion roller 39 over rollers 104 and 104, 
thence rearwardly and downwardly around 
a roller 105, thence forwardly around a 
roller 06, thence rearwardly and upwardly 
and around the roller 107. thence forwardly 
to the fourth printing unit. 
Above the roller 107 is a heavy or 

weighted roller 108 which serves to grip 
the paper for drawing it forward. 

it will be seen that the arrangement of 
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the rollers just described makes it possible 
to secure what may be called a capstan ac 
tion in drawing the paper through the ma 
chine. 

It may be mentioned in this connection 
that the spindle of the roller 105 is mounted 
in arms 110 pivoted on a shaft 111 so that 
the roller 105 may be adjusted to different 
positions for thereby regulating or varying 
the length of paper between the impression 
rollers 39 and 109. 
The fourth printing unit may be used, for 

instance, for printing a letter head. If it 
should be found for example in printing 
a form letter or the like that the body of 
the letter was a little too far from the 
ietter head, as printed on the fourth print 
ing unit, then an adjustment could be made 
by adjusting the roller 105. 
The fourth printing unit has the im 

pression roller 109 above which is a printing 
roller 112 adapted to receive curved print 
ing plates. The printing plates on the roller 
3.12 are designed to be inked from four ink 
ing rollers 113 shown in Figures 2 and 32. 
The inling rollers 113 are inked from roller's 
1 4 and 115 and 116. From the fontain 
ink roller 11", the ink is carried by the ink 
ing roller 138 to the vibrator roller 20. 
nk is distributed from the roller 120 to 

the roller 121, from the roller 121 to the 
rollers 115 and 116, and from the roller 
115 to the roller 122, and from the roller 
122 to the roller 114 (Fig.2). 

it will be noted that also several of the 
roilers distribute ink to 3 plurality of other 
rollers and that with the arrangement just 
described, have effected a very thorough 
distribution of the ink, and it may also be 
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mentioned that the composition and steel 
rollers are always alternated. 

Sheet cutter. 
I have provided forwardly in the ma 

chine from the impression roller 109 and 
printing roller 112, a paper cutting device 
of the rotary type comprising a pair of 
cylinders 123 and 124 provided with suita 

is preferably similar to that described in 

36 filed April 27, 1920. Just for. 
wardly of the cutting cylinder is a pair of 
what I may call ejector rollers 1267, between 
which the paper passes after leaving the 
cutter. It is desirable that the severed sheet 
of paper, after having been cut from the 
main body, should be carried away from the 
following paper at a somewhat more rapid 
speed than that of the body of the paper. 
This is accomplished by speeding up the 
rollers 126 just described, in a manner 
which will be hereinafter more fully set 
forth. Another object of speeding up the 
rollers 126 is to cause them to pick up and 
insure the carrying of the forward edge of 
the following paper between them. 
The sheets of paper are discharged from 

the ejector rollers 126 into a suitable re 
ceptacle 127. 
Mechanism for printing on reverse side of 

paper. 

mechanism hereinbefore described, an addi 
tional printing unit for printing on the re 
verse side of the paper. Where the addi 
tional printing unit is employed, the paper 
from the large roll is first threaded over the 
roller, 128, thence over a guide roller 129, 
and thence between the impression roller 
130 and the printing roller 131, which are 
so arranged that the printing is done on the 
reverse side of the paper. 
The type plates or the like on the print 
roller 131 are inked from a set of inking 1. 

E. 132 substantially similar to those de 
50 

55 

It 80 
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scribed in connection with the first printing 
unit. 
From the printing and impression roller 

of the additional unit, now under considera 
tion, the paper is threaded around a guide 
roller 133, thence forwardly in the machine, 
and around a relatively large dryer drum 
134, which may be heated in any suitable 
way, preferably by electricity. There may 
be provided an additional dryer below the 
paper or adjacent thereto, as indicated at 
135 between the additional printing unit 
and the dryer drum 134. . . - 
From the dryer drum the paper is drawn 

rearwardly in the machine and around the 
guide roller 136. When the additional printing unit is employed, the paper is 

ble cutting means 125°. This cutting device 
co-pending application, Serial Number. 

31. 
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threaded from the roller 136 around the 
roller 14 already described and from there 
through the machine in the manner hereto 
fore set forth. 

Driving mechanism. 
My machine may be operated from any 

suitable source of power. 
In the form of the machine illustrated in 

my drawings, I have shown a motor 137 
mounted on the main frame 10, as shown in 
Figure 1. Rotatably mounted is a main 
drive shaft 138 on which is a pulley 139, 
shown in dotted lines in Figure 1, arranged 
in line with a pulley 140 on the motor shaft 
and driven therefrom by means of a belt 14i. 
On opposite sides of the power shaft 138 

70 

75. 

are counter-shafts 141 and 142. On the 
power shaft 138 is a gear 143 which meshes 
with gears not shown on the shafts 141 
and 142. 
On the shaft 142 is a sprocket 144 in line 

with a sprocket 145 on the shaft of the main 
inking roller of the additional printing unit 
used for printing on the reverse side of the 
paper. 

chain 146 travels on the last two de 

85. 

scribed sprockets. On the shaft of the im 
pression roller 130 is a gear 147 in mesh with 
a gear 148 on the shaft of the printing 
roller 131. The printing roller gear 148 is 
connected with the shaft of the main ink 
ing roller of the unit by means of suitable 
gearing devices 149. 

There is provided in connection with the On the shaft 142 is another sprocket 150 
not shown, on which travels a chain 150. 
On the shaft of the printing roller of the 

first printing unit is a gear 154 which meshes 
with a similar gear on the shaft of the im 
pression roller 22, the latter gear not be 
ing shown. . . . 
The shaft of the printing roller 23 is con 

nected with the adjacent inking rollers by 
gearing devices 155. On the shaft of the 
printing roller of the second printing unit 
is a gear 156 in mesh with a similar gear not 
shown, on the shaft of the impression roller 

31 is a sprocket 157. On the shaft of the 
impression roller 22 is a sprocket 158. Be 
tween the sprockets 157 and 158 and below. 
them is an idler sprocket 159. The chain 
150 extends from the sprocket 153 over 
the sprocket 158, thence around the idler 
159, and thence around the sprocket 157. On 
the shaft of the impression roller 39 is a 
sprocket 160 around which the chain 150 
extends. . . . 
The gear 156 is connected with the adja 

cent inking roller for supplying ink to the 
printing roller 32, by means of a chain of 
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On the shaft of the impression roller 
115 
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25 
gearing 161. Gearing devices 162 and 163 
are provided for operating theinking rollers 
for the address plates, in unison with the 
inking rollers of the second printing unit, 30 
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The gear 47 meshes with a gear 164 on the 
shaft of the impression roller 39, whereby 
the discs which carry the magnets are oper 
ated in proper synchronism with the rest of 
the machine. - 

On the shaft 141 is a sprocket 165 in line 
with a sprocket 166 on the shaft of the 
capstian roller 104. On the shaft of the 
capstan roller 106 is another sprocket 16. 
Qin the shaft of the impression roller 109 
is a sprocket 168. On the shaft of the lower 
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cutter cylinder 123 is a sprocket 169. A 
chain 170 traves over the sprockets 165, 
166, 167, 168, and 169. 
On the shaft of the printing roller 112, 

is a gear 171, in mesh with a similal' gear 
on the shaft of the impression roller 109, 
the latter gear not being shown. 
The ink distributing rollei's for the print 

ing roller 112 are operated by means of a 
chain of gears 172. 
On the shaft of the lower cutter cylinder 

on the other side of the machine is a helical 
gear 126 for operating the sheet handling 
mechanism, more specifically referred to in 
another part of this specification. 
On the shaft 16 of the lower trimmer 

roller 16 is a spocket 153 over which passes 
the chain 150. 

Device for securing registration. 
The device shown in Figure 10", already 

described, permits adjustment of the print 
ing rollers of the various units with rela 
tion to each other for Securing proper regis 
ter on each predetermined length of paper 
of the matter printed by the different units. 

it will be seen that when the nut 31° is 
loosened the impression 'oller and the print 
ing roller geared thereto may be rotated free 
from the operating mechanism, for adjust 
ing the printing roller to secure proper reg 
ister on the sheet, and when the nut is 
tightened the sprockets will properly oper 
ate the printing units. 

In some instances it is desired that the 
form letter and the address and salutation 
be given the so-called “ribbon” effect, I 
have provided, therefore, for the second 
printing unit and for the address printing 
unit ribbon structures whereby this ribbon 
effect may be secured. 

in Figure 19 and in Figures 29 and 30 
and 31. I have shown a ribbon device com 
prising spaced rollers 180, to which are se 
cared the ends of the inking ribbon 181. 
The inking rollers are detachably mounted 
on the frame members 44 in the following 
rainner. 

Each 'oller has mounted in One end a 
spindie 182 having just outside the end of 
the roller a head LS3 with a recess 184 re 
ceiving the end of a spindle 185. The 
spindle 185 projects through a hole 186 in 

the adjacent frame member 44, which hole 
is of greater diameter than the spindle 185. 

(On the outer side of the frame member 44 
is secured a plate 187 through which the 
spindle 185 projects. Extending through the 
spindle i85 is a pin 188 serving as a stop 
device for the spring 189 mounted in the 
hole 186 between said pin and the plate 170. 

65 
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On the outer end of the spindle 185 is a 
head 190, which can be grasped for pulling 
the spindle i85 outwardly for removing it 
from the recess 184 for thereby permitting 
the removal of the roller 180. 
Mounted in the other end of each roller 

180 is a spindle 191 on which is a wheel 
comprising a disc 192 having a hub 193 ex 
tending laterally and mounted on the spin 
dle 191. 
On the spindle 191 adjacent to the project 

ing hub 193 is a disc 194. Between the discs 
there is mollinted on the hub on annular 
wheel 195 made of suitable composition. 
Mounted in the frame member 44 adja 

cent to the spindle 191 is a spindle 196 on 
which is an enlarged head 197 which is 
provided with a recess 198 to receive the 
outer end of the spindle 191. 
On the disc 51 on the periphery thereof 

are diametrically opposite cams 199, and 
on the disc 50, arranged diametrically op 
posite each other and staggered with rela 
tion to the cams 199 are the cams 200. A 
wheel 195 on one of the rollers 180 is ar 
ranged at the opposite end of the roller 
from the wheel 195 on the other roller 180. 
As the discs 50 and 51 rotate, one of these 

calms 199 or 200 will engage one of the 
wheels 195 for winding the ribbon in one 
direction, and after a quarter revolution of 
the discs the other cam will engage the 
other roller for winding the ribbon in the 
opposite direction. 

it will be noted that the ribbon is moved 
twice backwardly and twice forwardly with 
each revolution of the discs. Only a short 
ribbon need be employed and a large num 
ber of impressions can be secured from one 
ribbon. It will be noticed in this connec 
tion that the ribbon, is re-inked by the 
freshly inked address plates at each printing 
operation. 
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This ribbon inking device is detachable 
and a similar inking device may be pro 
vided for the second printing unit. 
The difference between the latter ribbon 

inking device and the ribbon inking device 
already described will now be mentioned. 
The ribbon inking device provided for 

the second inking roller is partially shown 
in Figures 13, 14 and 15. The rearward 
roller is indicated by the reference char 
acter 202, and the forward roller, which is 
the Smaller, by the character 203. The ink 
ing ribbon 204 is connected with the roll 
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io 
ers 202 and 203. These rollers are mounted 
on the frame of the machine in the same 
manner as the rollers 180. 
On the shaft 32 of the roller 32 at One 

end thereof there are mounted a relatively 
small disc 204, and a relatively large disc 
205. On the disc 204 there is a long cam 
206, and on the disc 205 is a short calm 207. 
The wheels 208 of the ribbon inking de 

vice for the second printing unit corre 
sponding to the wheels 195 already de 
scribed, are arranged at the same side of 
the ribbon inking device slightly out of 
alignment with each other. 
Öne of the wheels, indicated as at 20S in 

Figure 14, is arranged to co-act with the 
cam 206. 
During the printing operations the parts 

are so timed that the cam 206 actuates the 
ribbon rollers for advancing the ribbon with 
the paper during the printing operation, 
whereas between printing operations the 
cam 207 returns the ribbon with a rapid 
movement. 

Inking roller support. 
For suitably supporting the inking roll 

ers, I have shown one form of device in 
Figures 32 and 33. This device is con 
structed and arranged especially to Secure a 
thorough distribution of the ink. v 
The shafts 113a of the rollers 113 are 

mounted in spaced parallel curved support 
ing bars 113 having at their forward ends 
short forward extensions 113 pivoted on a 
intle 113. The rollers 114, 115 and 116 
ave shafts 114 mounted in curved paral 

lel spaced supporting bars 114, the for 
ward ends of which are pivoted on the pin 
tle 113. At their rearward ends the bars 
113 and 114 normally rest on the frame 
of the machine as shown in Figures 32 
and 33. 
The bars 114 have near their forward 

ends upwardly projecting ears 114 in which 
there is mounted a pintle 114. The rollers 
121, 120 and 119 have shafts 122 on paral 
lel curved spaced supporting bars 122, as 
shown in Figure 32. 
The bars 122 are pivoted rearwardly of 

their front ends on the pintle 114. Pivoted 
to the forward ends of the bars 122 are the 
hooks 1229 below which, on the frame of the 
machine are pins 122 (see Figure 32). 
On the bars 114 are pivoted hooks 1149 and 

just above their hook ends, on the bars 113 
are pins 113°. S. 
: It is well known that it is desirable to 
separate the metal and composition roller's 
and relieve the composition rollers from the 
imposition of weight thereon, when the ma 
chine is not in use, for the reason that other 
wise the composition rollers sometimes be 
come flat sided. 
In order to secure the desired separation 
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I have provided the supporting means de 
scribed herein. When the machine is not 
in use, the operator may grasp the rear ends 
of the bars 114 and raise them. As the 
bars 114 move up the rollers thereon move 
out of contact with the rollers supported on 
the bars 113, and the hooks 114 then engage 
the pins 113 and raise the bars 113. The 
movement continues until the hooks 122 slide 
over and clear and then engage the pins 122. 
The operator then lets the parts hang. 

The pivot points of the hooks 122° are above 
the lines from the pintles 114 to the pins 
122d when the parts are lowered but when 
the supporting bars are raised as described, 
the parts move to position with said pivot 
points substantially in said lines. The bars 
114 can then drop away from the bars 122 
for separating the rollers on the bars 114 
from those on the bars 122. 
In Figures 35 and 36 I have shown a 

slightly different form of inking roller Sup 
port. In the form under consideration the 
printing roller is indicated at 122". 

Pivoted as at 122 on the main frame are 
the parallel inking roller supporting bars 
1229. In these bars are slots 122P for verti 
cally slidable bearings 1229, in which are 
mounted the shafts 122 of inking rollers 
1225. In the lower parts of these slots are 
supporting posts 122 on which the shafts 
122 may rest. Above the bearings 122 are 
springs 122" for exerting yielding downward 
pressure on the adjustable bearings. Suitably 
mounted in the bars 122° are shafts. 122 of 
ink distributing rollers 122". Pivoted to the 
bars 1229 are bars 122 having notches 122. 
On the main frame are pins 122". 
When the bars 1229 are lowered the parts 

are so arranged that the rollers 122 engage 
the roller 122m and rest thereon, and are 
raised off the supporting posts 122 against 
the pressure of the springs 122", and in con 
tact with the rollers 122". When the bars 
1229 are raised, the rollers 122 will be 
lifted out of contact with the rollers 122" 
and the springs 122" will force said rollers 
1225 out of contact with the rollers 122". 
The notches. 122 are placed over the pins 

1223 for holding the bars 122° in raised 
position. - 

Adjustable roller mounting. 
In Figure 34 I have shown a means for 

mounting inking rollers adjustably in their 
supporting bars. This means may be used 
for rollers such as 133 and others. 
In the device illustrated roller supporting 

bar 113 has an opening 113 in which is a 
tubular bearing 113 of smaller diameter 
than the opening 113, having at one end an 
annular flange or head 113 to engage the 
bar 113. The bearing 113* is screw-threaded 
at its other end to receive a nut 113" for en 
gaging the other side of the bar 113. The 

70 

75 

80 

85 

90 

95 

100 

105 

110 

15 

20 

125 

130 



5 

10 

20 

30 

35 

40 

45 

50 

55 

60 

1,411,592 

shaft 113 of the roller 113 is mounted in 
the bearing 113*. 

It will be seen that the nut 113" may be 
loosened and the roller adjusted to various 
positions and the nuts then tightened for 
holding the bearings 113* in their adjusted 
positions, 

Amurded rollers. 

It may be noted that the guide rollers such 
as the roller 104 over which the paper passes 
after having been printed, are knurled as 
shown in Figure 46, whereby the smearing 
of ink is prevented. 

Sheet handling mechanism. 
I have found that in a machine working 

at such speed as the one shown herein, it is 
desirable to provide special mechanism for 
handling the printed and cut sheets. Such 
a mechanism I have shown in Figures 37 
to 41 inclusive. 
At the front of the machine are laterally 

spaced frame members 127, already gener 
ally referred to. The shafts 126 of the ejec 
tor rollers 126 are mounted in the frame of 
the machine, and rearwardly thereof in the 
members 127 are mounted shafts 126 on 
which are similar rollers 126°. 
lower roller 126° is a similar idler roller 
126'. A series of belts or conveyors 126 
travel over the upper rollers 126 and 126°, 
and a similar series of belts 126 travels over 
the lower rollers 126 and 126° and over the 
roller 126 as shown in Figure 39. 
Mounted in suitable bearings 1265 outside 

the frame members 127 is a shaft 126h ar 
ranged longitudinally in the machine. On 
the shaft 126 is a helical gear 126 in mesh 
with a helical gear 126 on the shaft of the 
lower cutter roller. 
On the shaft i26h are worm wheels 126* 

in mesh with worm wheels 126 on the shafts 
of the upper rollers 126° for transmitting 
motion from the shaft 126 to the endless 
belts 126°. On the upper shafts 126 and 126 
are gears 126"meshing with gears 126" on the 
lower shafts 126° and 126 respectively for 
transmitting motion to the lower belts. 
The gears are so arranged that the belts 

126° travel faster than the cutter roller's 
for causing the sheets of paper delivered to 
the belts 126° to be moved away from the 
next sheets so delivered. - 
At the delivery end of the belts 1269 is a 

paper receiving and handling device includ 
ing pairs of upright posts 127, located near 
the opposite sides of the machine. . 
There is provided a frame member 127, 

arranged longitudinally in the machine, hay 
ing its ends 127 lowered slightly as shown 
in Figure 37 and slidably mounted on 

65 

the posts 127°. Extending laterally in the 
machine rom the frame member 127 and 
arranged to receive paper discharged frolin 

Below the 

between the belts 126° and 126 are paper 
supporting arms 127. 
Arranged at one side of the machine be 

tween the posts 127 and mounted in suit 
able bearings 127 is an upright shaft 127s, 
h y portion of which is screw-threaded 
fig. 2). - 
Pivoted at 127h on the member 127 are 

internally screw-threaded half-bearing mem 
bers 127, which receive between them the 
screw-threaded portion of the shaft 1275. 
The bearing members 12 have extensions 
127 extending across and away from each 
other as shown in Figure 41. 
A push spring 127 connects the ends of 

the extensions 127 as shown in said figure 
for holding the shaft 127 snugly and firmly 
in the screw-threaded bearing members and 
thereby causing the member 127 and the 
arms 127° to travel up and down on the 
shaft 1278 according to the rotation of said 
shaft. 

Fixed on the smooth upper portion of the 
shaft 1275 is a disk 127 having in its upper 
surface a series of holes 127" arranged in a 
circle as indicated in Figure 47. Rotatably 
mounted on the shaft 1279 is a gear 127 
having a smooth under surface adjacent to 
the upper surface of the disc 127. 
Mounted in the gear 127 for vertical 

sliding adjustment is a pawl 127°. A spring 
127p normally, yieldingly holds the pawl 
127 with its lower end projected into one 
of the holes 127". The pawl 127 has a 
handle 1271 above the gear 127. The gear 
127 travels very slowly so that the operator 
of the machine may readily grasp the handle 
127 for withdrawing the pawl 127 from 
the hole 127" for disconnecting the gear 127 
from the shaft 1275. The upper end of the 
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shaft 127 is adapted to detachably support 
a crank handle 127 so that when desired 
the shaft 1275 may be rotated by hand for 
lowering the member 127. 

It will be noted that by pressing the ex 
tensions 127 toward each other, the bearing 
members 127 may be released from the shaft 

110 

1278 and the paper supporting arms raised 
or lowered by hand. 

Paper is fed from the belts on to the arms 
127, and these arms are gradually lowered 
by the rotation of the shaft 1275. Adjust 
ably supported near the lower ends of the 
posts 127 at one side of the machine are 
brackets 127 on which are angle irons 127 
extending laterally in the machine, and Sup 
porting loosely a pan 27 having grooves 
127 to receive the arms 127. The brackets 
127s are at the opposite side of the machine 
from the ends 127. 

(On the member's 127 are supports 127 hav 
ing guide slots 127 to receive the edges of 
a divider plate 127, which may be inserted 
as shown in Figure 37 for dividing the 
paper when the arms 127 are near their 
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lowermost positions and it is desired to 
remove the stack of paper. After the paper 
below the plate 127 is removed the arms 
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127 are raised and the divider plate is 
removed. - ". 

In the practical operation of my machine 
as herein described, and in the performance 
of the various steps of the process, compris 
E. the subject matter of my application, 

where the paper is not printed on the re 
verse side, it is threaded over the guide 
roller 14, and around the guide roller 15, 
and thence between the trimmer rollers 
where the side edges of the paper are 
trimmed Smooth where such trimming is 
necessary. The paper may be cut into two 
strips by using the central cutter 21. 
From thence the paper passes between the 

impression roller 22 and the printing oiler 
23, and is printed from type faced plates 
or the like on the printing roller 23. 

It is sometimes desirable, especially in 
printing a form letter, to somewhat blur a 
signature, where a facsimile signature is 
being printed on the first printing unit. 

It is well-known in the printing art that 
to get a clear impression, the impression 
roller and the printing roller must travel 
at the same rate of speed at points where 
the printing impression is made. 
To secure the blurred effect in the signa 

ture, as above referred to, I use a printing 
plate somewhat thinner than the normal 
printing plate. The impression roller at 
the point of printing is built up by ordinary 
“law on.’ 

t will thus be seen that while the print 
ing roller and the impression roller travel at 
the same rate of speed, they are of dif 
ferent diameters compared to their normal 
diameters, at the printing point, and the 
result is a slight blurring in the printing. 
That is to say while the speed of the print 
ing and impression roller is the same, the 
surface speed at the point where the print 
ing is done is slightly greater in the im 
pression roller than in the printing roller, 
and the blurring is thus accomplished. 
From the first printing unit, paper is 

threaded through the second printing unit 
and is there printed with the body of a form 
letter, or with any other desired subject 
matter. 
From the second printing unit the paper 

passes over the impression roller 39, and is 
there printed from the address plates. 
From the third printing unit the paper 

goes to the capstan device already described 
whereby the paper is advanced through the 
machine. By adjusting the roller 105 to 
different positions it will be noted that 
there is provided a convenient and easy 
means for varying the length of paper be 
tween the impression rollers 39 and 109, 
whereby the matter printed by the fourth 
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printing unit may be even more easily regis 
tered with the other printed matter on the 
paper than by the other registration device 
already described. The adjustment of the 
roller 105 for securing registration may be 
accomplished while the machine is in opera 
tion. S. 

The paper then passes to the fourth 
printing unit where a letter head or other 
subject matter is printed, and thence passes 
to the cutting rollers, where it is cut into 
sheets, and from which it is discharged into 
the receptacle 127. 

In the practical operation of the sheet 
handling mechanism, in the form shown 
in Figures 37 to 41 inclusive, sheets of paper 
after having been cut from the strip by the 
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cutting rollers are fed by the belts 126° and 
126'. It will be remembered that these belts 
are traveling at a faster speed than the 
strip of paper in order that the cut sheets 
may be pulled away from the next succeed 
ing sheets. 

I have found that this is very necessary 
for the reason that the paper is pushed from 
the capstan device and must be free from 
interference. Unless the rapidly advancing 
belts or some similar device is provided the 
sheets will sometimes pile up when the 
sheets are discharged from between the 
belts, their rear edges are jerked quickly 
downwardly by the upright stretch of the 
belts 126. . . . . . . . . 

Between the members 127 is a stop board 
B, shown in Figure 38, against which the 
sheets strike as they are discharged from 
the conveyor belts. 
The member 127 is placed at its upper 

limit of movement when the machine.com 
mences its operation. As the operation con 
tinues the shaft 1275 is slowly rotated. 
thereby carrying the bearing members 127 
and the arms 127 supporting the stack of 
sheets slowly downwardly. 
When the member 127 has almost reached 

the pan 127 the operator inserts the divider 
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plate and rotates the shaft 1275 rapidly by 
hand by means of the crank 127 for lower 
ing the stack of paper below the divider 
plate, until the arms 127 rest in the groove 
127 thereupon the pan 127 is removed, 
carrying with it the stack of sheets. 
The operator then grasps the extensions 

127 and releases the bearing members 127 
from the shaft 1275 and raises the member 

5 

20 
1279, and thereafter removes the divider 
plate. m 

The registering of the printed matter 
placed on the paper by the different units 
is accomplished as above described. 

For the reason that form letters are usu 
ally printed on eleven inch sheets, I com 
monly use printing rollers eleven inches in 
circumference, but other sizes may be em 
ployed for printing different sized sheets. 
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In the case of the mechanism for the car 
rying of the address plates, it may be men 
tioned that the path of travel of the outer 
surfaces of the magnets is twenty-two 
inches, in order that the curvature of the 
address plates may not be too great. By 
using two magnets 11 inches apart, an ad 
dress will be printed on each eleven inch 
portion of the paper passing through the 
machine. 
When it is desired to print on the reverse 

side of the paper, the paper is first threaded 
over the roller 128, and around the roller 
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129 to the additional printing roller above 
described, and printed on the reverse side. 
The paper is then carried past the drying 
devices, and is threaded through the ma 
chine in the way heretofore set forth. 
Assuming that the work to be done on the 

machine is the printing of a form letter, it 
will be noted that the signature may be 
printed on the first printing unit and may 
be a facsimile and may be given a blurred 
effect if desired, to imitate a blotted signa 
The body of the letter may be printed 

on the second printing unit. The address 
and salutation may be printed from the ad 
dress plates, and the letter head may be 
printed from the type faced matter on the 
printing roller 112. 

Different colors may be used for the letter 
head, letter body and signature. 

Attention is called to the great variety of 
different printed matter which may be ac 
complished on my machine. For instance, 
the address printing mechanism may be 
thrown out of gear in any suitable way not 
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here especially referred to, and I can then 
on the three other printing units print sub 
ject matter on a letter size sheet of paper in 
three different colors. 
The matter printed in the different colors 

may be registered in any desired position 
on the eleven inch sheet. Where it is de 
sired to print ordinary single wrappers for 
newspapers or the like, it will be obvious 
that addresses may be printed with the ad 
dress printing mechanism, and that either or 
all of the other printing mechanism may be 
thrown out of gear in any suitable way. 
If desired, either or any number of the 

other printing units may be employed for 
printing So called permanent matter on the 
eleven inch sheet, 
The variety of matter, and the variety of 

arrangement of matter on the eleven inch 
sheet of which my machine is capable are 
practically unlimited. 

Attention is called particularly to the ad 
vantage of my construction and process 
whereby my machine E. practically 
all of its operations with rotary devices. 
My process contemplates particularly the 

employment of rotary devices, whereby I am 
enabled to secure a speed of operation other 
wise non-attainable. 
The Steps of my process will be seen 

largely from the foregoing description of 
the construction and operation of my ma 
chine. 

It will be seen that I can print suitable 
Subject matter on the reverse side of a mov 
able strip of paper during the movement 
of Such paper, and that can then dry the 
ink on the paper and while the paper is in 
movement through the machine, can print a 
signature or other subject matter and can, 
if desired, blur the signature. 

can then print the body of a letter or 
other subject matter, and thereafter place 
On the letter an address or salutation or other 
Subject matter different for each eleven inch 
sheet. 
Other subject matter such, for instance, 

as the letter head may be printed on the 
forward printing unit; and paper is then 
Cult into suitable sheets and deposited in the 
Feceptacle. 

It will be noted that I have provided a 
very thorough and thin distribution of the 
ink, so that while a clear impression is se 
cured, the ink is so thin when applied to 
the paper that it dries very rapidly so that 
it is possible, with my machine, to stack the 
cut sheets in large quantities without “off 
setting', or blurring the freshly printed sub 
ject matter. 

I have produced a machine and have 
Worked out a process for printing form let 
ter's On continuously moving paper at an 
extremely rapid speed which operation in 
cludes the printing of the signature, the 
blurring of the same if desired, the print 
ing of a body of a letter, the printing of 
an interchangeable address, the printing of 
a letter head, and the cutting of the paper 
into sheets, and all the printing can be done 
On the upper surface of the moving paper. 

It will be obvious that for printing the let 
terhead or other parts of the letter or for 
printing the reverse side of the sheet, type 
plates may be used or any method of off 
Set printing from a roller may be employed, 
and I do not intend to limit myself in my 
process claims to any particular kind of 
type plates or offset rollers. 

It will, of course, be noted that when the 
strip is cut in two longitudinally, the ad 
dressing mechanism will print only on one 
of the separated strips, and that the sheet 
handling mechanism might have to be modi 
fied somewhat. - 
Some changes may be made in the con 

struction and arrangement of the parts of 
my device without departing from the es 
sential features and purposes of my inven 
tion, and it is my intention to cover by my 
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claims any modified forms of structure of 
use of mechanical equivalents which may be 
reasonably included within their scope. 
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I claim as my invention: . . . . . . . 
1. The process of printing a form letter, 

comprising the printing of the body of a 
letter on each predetermined length of a 
continuous moving strip of paper as it passes 
through a machine, the printing of addi 
tional type matter on a different place on 
each predetermined length of paper as it so 
passes, and the printing of a different ad 
dress on still another portion of each prede 
termined length during such passage. 

2. The process of printing a form letter 
comprising the printing of a signature on 
each predetermined length of a continuously 
moving strip of paper as it passes through 
a machine, the printing of the body of a let 
ter at a different place on each of said pre 
determined lengths during such movement, 
and the printing of interchangeable type 
matter at still a different place on each pre 
determined length during such movement. - 

3. The process of printing a form letter 
comprising the printing on each predeter 
mined length of a continuously moving 
strip of paper, while in motion through a 
machine, of a letter body, a lett 
address and a signature. . . . . 

4. The process of printing a form letter, 
comprising the printing on each predeter 
mined length of a continuously moving strip 

er head, an 

of paper during its movement through a mas 
chine, of a signature with one color ink, and 
a letter head and an address and letter body 
with another color of ink. . . . . 

5. The process of printing a form letter, 
comprising the printing on each predeter 
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mined length of a continously moving strip 
of paper during its movement through a 
machine, of a signature with one color of 
ink, and a letter body and an address with 
another color of ink, taken from a common 
SOFCe. . 

6. The process of printing a form letter, 
comprising the printing on each predeter 
mined length of a continuously moving 
strip of paper during its movement through 
a machine, of a signature with one color of 
ink, and a letter head and an address with 
another color of ink, and the blurring of 
said signature. 

7. The process of printing a signature, 
and the body of a letter, on each predeter 
mined length of a continuously moving strip 
of paper, with different colors of ink, the 
printing of a different address on each pre 
determined length, and the cutting of said 
paper into sheets during its movement 
through the machine. " ..., 
8. The process of printing on each prede termined length of a continuously moving 

strip of paper during its passage through a 

machine of a letter 

machine, of a letter body, a salutation and a 65 
signature, on one side and other matter 
on the other side of said length. 

9. The process of printing on each prede 
termined length of a continuously moving 
strip of paper during its passage through a 70 
machine of a letter body, a changeable ad 
dress and salutation and a signature on one 
side, and other matter on the other side of 
said length. . . . . . . 

10. The process of printing on each pre- 75 
determined length of a continuously moving 
strip of paper during its passage through a 
machine, of a letter body, a signature, a 
changeable address and a letterhead. 

11. The process of printing on each pre- 80 
determined length of a continuously mov 
ing strip of paper during its passage through 
a machine of a letter body, and a changeable . 
address in one color, a signature in another 
color, and a letterhead. 85 

12. The process of printing. on each pre 
determined length of a continuously mov 
ing strip of paper during its passage through 
a machine of a letter body and a changeable 
address in one color, a signature in another 90 
color and a letterhead in a third color. 

13. The process of printing on each pre 
determined length of a continuously moving : 
strip of paper E.g., passage through a 

ody, a blurred signa- 95 
ture, a changeable address and a letterhead. 

14. The process of printing on each pre 
determined length of a continuously moving 
strip of paper during its passage through a 
machine of a letter body, a signature, a 100 
changeable address and a letterhead, and 
printing subject matter on the reverse side 
of each of such length. 

15. The process of printing on each suc 
cessive predetermined length of a continu- 105 
olisly moving strip of paper, during its pas 
sage through a machine of a complete form 
letter including a letterhead, a changeable 
address, a letter body and a signature. 

16. The process of printing on each suc- 110 
cessive predetermined length of a continu 
ously moving strip of paper, during its pas 
Sage through a machine of a complete form 
letter including a letterhead, a changeable 
address, a letter body and a signature and ll 5 
different subject matter on the reverse side 
of each of said lengths. 

17. The process of printing on each suc 
cessive predetermined length of a continu 
ously moving strip of paper during its pas- 120 
sage through a machine of a complete form 
letter including a letterhead, a changeable 
address, a letter body and a signature with 
a plurality of colors. . . . . . . . 

18. The process of printing on each suc-125 
cessive predetermined length of a continu ously moving strip of paper during its pas 
sage through a machine of a complete form 
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letter including a letterhead having a plu 
rality of colors, a changeable address, a let 
ter body and a signature. 

19. The process of printing from a series 
of rotary printing elements, on each suc 
cessive predetermined length of a continu 
ously moving strip of paper during its pas 
Sage through a machine of a complete form 
letter including a letterhead, a changeable 
address, a letter body and a signature. 

20. The process of printing on each suc 
cessive predetermined length of a continu 
ously moving strip of paper during its pas 
sage through a machine of matter on the re 
verse side of each of such lengths, then dry 
ing said length, and then printing on the ob 
verse side of each of such lengths a complete 
form letter including a letterhead, a change 
able address, a letter body and a signature. 

21. In a machine of the class described, 
the combination of a frame, a rotary print 
ing unit thereon, a second rotary printing 
unit on said frame adapted to successively 
bring different type faced plates to printing 
position, including magnetic plate holding 
means, means for stripping such plates from 
said last means, means for selecting out cer 
tain of the plates stripped from said mag 
netic means, means for imparting rotation to 
Said units, means for disconnecting said last 
means with the respective printing units, 
and means for advancing paper past said 
units. 

22. In a machine of the class described, 
the combination of a frame, a rotary print 
ing unit thereon, a second rotary printing 
unit on said frame adapted to successively 
bring different type faced plates to printing 
position, including magnetic plate holding 
means, means for stripping such plates from 
said last means, means for separating the 
plates stripped from Said magnetic means 
into groups, means for imparting rotation to 
said units, means for disconnecting said last 
means with the respective printing units, 
and means for advancing paper past said 
units, - 

5. 

23. In a machine of the class described, 
the combination of a frame, a rotary print 
ing unit thereon, a second rotary printing 
unit on said frame adapted to successively 
bring different type faced plates to printing 
position, including magnetic plate holding 
means, means for stripping such plates from 
Said last means, means for separating the 
plates stripped from said magnetic means 
into groups, means for mounting the groups 
on members projected therethrough, means 
for disconnecting said last means with the 
respective printing units, and means for ad 
vancing paper past said units. 

24. in a machine of the class described, the 
combination of a frame, a rotary printing 
unit thereon, a second rotary printing unit 
on said frame adapted to successively bring 
different type faced plates to printing posi 
tion, including magnetic plate holding means, 
means for stripping such plates from said 
last means, means for separating the plates 
stripped from Said magnetic means into 
groups, means for mounting the groups on 
members projected therethrough, by the ad 
vancing movement of the plates, means for 
disconnecting said last means with the re 
spective printing units, and means for ad 
vancing paper past said units. 

25. In a machine of the class described, the 
combination of a frame, a rotary printing 
unit thereon, a second rotary printing unit 
on said frame adapted to successively bring 
different type faced plates to printing posi 
tion, including magnetic plate holding means, 
means for stripping such plates from said 
last means, means for separating the plates 
stripped from said magnetic means into 
groups, said means being adjustable for de 
termining the plates selected for the different 
groups, means for mounting the groups on 
members projected therethrough, means for 
disconnecting said last means with the re 
spective printing units, and means for ad 
vancing paper past said units. 

Des Moines, Iowa, July 14, 1920. 
ERWIN E. STRAWN. 
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