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2,896,536 
ENVELOPE PRINTING MACHINE AND 
MULTICOLORED PRINTING ATTACH, 
MENT HEREFOR 

Ernst C. Sauerman, Chicago, Ill. 
'Application June 15, 1955, Serial No. 515,571 

2 Claims. (CI. 101-175) 

This invention relates to improvements in a machine 
for printing in multicolors, and refers particularly to an 
attachment for a conventional machine for printing in 
mono-color upon envelopes whereby the envelopes may 
be printed in multicolor. 

In some multicolor printing presses a plurality of 
printing rolls are disposed in orbital relationship to a 
single make-up roll and with each revolution of the 
make-up roll each of the printing rolls makes one revolu 
tion, that is, the angular velocities of all of the rolls 
are equal. Inasmuch as the angular velocities of all 
of the rolls are equal, their effective diameters must be 
the same since their peripheral speeds must necessarily 
be the same. 

in many printing operations, the printing plate car 
ried by the printing roll occupies only a relatively small 
area of the printing cylinder. For instance, in envelope 
printing, the area of the envelope blank which is printed 
may be relatively small whereas the envelope blank itself 
may be relatively large. Yet in some instances, it may be 
desired to print over relatively large areas of the blank. 
Hence, in conventional envelope printing machines the 
printing rollis relatively large in diameter and is equal 
in diameter, effectively, to the diameter of the make 
up roll. To adapt present practices to secure multicolor 
printing, a second relatively large printing roll would be 
used. However, this would add excessive size to the 
printing machine and to add the second printing roll to 
a conventional machine would be impractical in the form 
of an attachment which at times may be used and at 
other times would be rendered inoperative. 
The present invention is directed particularly to a 

multicolor printing arrangement wherein the added color 
or colors may be applied by a relatively small printing 
roll or rolls and which is of such nature that it may be 
employed as an attachment to conventional mono-color 
printing machines and is of such size that it may be 
moved to an operative or inoperative position at will. 
The objects and advantages of the present invention 

will be apparent from the accompanying drawings and 
following detailed description. 

Fig. 1 is a sectional view, partially diagrammatic, of 
an embodiment of the present invention employed as 
an attachment to a conventional envelope printing ma 
chine. - 

Fig. 2 is a plan sectional view taken on line 2-2 of 
Fig. 1. . 

Fig. 3 is a detailed sectional view taken on line 3-3 
of Fig. 2. ... 

Fig. 4 is a front face view of an envelope painted in 
two colors. 

Referring in detail to the drawings, 1, indicate side 
frame members of a conventional envelope printing 
machine for printing in mono-color. The frames , , 
carry opposite bearings 2 in which the end portions of 
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a shaft 3 are journaled. A shaft 4 is journaled at its end 
portions in bearings (not shown) carried by the side 

2 
frame members 1, 1, said bearings being similar to the 
bearings 2. 
A gear 5 is carried by shaft 3 adjacent one end of 

said shaft which meshes with gear 6 carried upon shaft 
4. Gears 5 and 6 have equal pitch diameters and, hence, 
when driven by suitable means (not shown) the angular 
velocities of shafts 3 and 4 are the same. 
A primary printing roll 7 is rigidly mounted upon 

shaft 4 and carries on its surface a printing plate 8. A 
mutiliated make-up roll 9 is mounted upon shaft 3 be 
neath roll 7, said make-up roll comprising circular end 
plates 9 and a substantially semi-cyclindrical portion 
E1, the latter portion extending between the end plates 
i0. The outer cylindrical surface of the portion 11 is 
adapted to carry conventional make-ready sheets which 
are mounted upon the surface by conventional straps 2 
at each end portion of the roll. 
A conventional conveyor chain 13 is trained around 

sprocket wheel 14 adjacent the periphery of the cylinder 
9, said chain carrying spaced lugs 55 whereby envelope 
blanks 16 carried upon the upper pass of chain con 
veyor 3 are fed toward the nip of rolls 7 and 9. Roll 
9 carries a plurality of gripping fingers 17 which are 
mounted upon rod 18. Rod 18 is periodically rocked by 
cam means (not shown) to cause said fingers to grip the 
advancing edge of envelope blanks 6 and carry said 
blanks upon the outer surface of the semi-cyclindrical 
portion 11 of roll 9. The movement of the rod 18 is in 
timed relationship with the rotation of roll 9 which, in 
turn, is timed with the movement of a conveyor chain 
13 whereby as blanks 6 are fed forwardly by the con 
veyor they are gripped by the fingers 7. 
An ink fountain 9 is carried by the frame members 

i, i and comprises a fountain roll 20 and doctor blade 
2, the fountain thus formed being adapted to carry a 
body of ink 22. A distributing roll 23 is disposed in 
osculating relationship to fountain roll 20 whereby ink 
is transferred to the surface of roll 23 when said rolls 
rotate. A transfer roll 24 is journaled upon arms 25, 
"which, in turn, are carried upon shaft 26. Shaft 26 is 
adapted to oscillate and, hence, the transfer roll 24 moves 
between the positions shown in full and broken lines in 
Fig. 1. An axially reciprocating distributing roll 27 
is journaled adjacent roll 24 and is adapted to have its 
surface contacted by roll 24 when the latter moves to its 
full line position, as shown in Fig. 1. Thus, ink carried 
on the surface of roll 23 is periodically transferred to 
roll 24 which, in turn, periodically transfers the ink to 
the surface of the reciprocating roll 27. The surface 
of roll 27 is in contact with the surfaces of form rolls 
28 whereby ink from roll 27 is transferred in the form 
of a uniform film to the surfaces of said form rolls. 
The surfaces of form rolls 28 are tangent to the trace of 
printing plate 8 and hence when said printing plate con 
tacts the form rolls a uniform film of ink is deposited 
upon the printing surface of plate 8. 
The inking rolls, herebefore described, are driven by 

suitable means (not shown) in timed relationship to the 
rolls 7 and 9 and an envelope blank 16 passes through 
the nip of rolls 7 and 9 during each revolution of said 
rolls, the freshly inked printing plate 8 making printing 
contact with the blank 6 while it is carried on the surface 
of the cylindrical portion 15 of the makeup roll 9. 
The apparatus thus far described is conventional and 

compromises the usual printing machine employed in 
printing in mono-color upon envelopes. For instance, the 
ink 22 may be black ink and the printing plate, inked with 
black ink, may be adapted to print return address 29 on 
the face of envelope 16, corresponding to an envelope 
blank 16. 

In printing envelopes which may be employed in mail 
ing advertising matter, it is frequently desirable to print 
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on other portions of the envelope, either upon the rear 
or face thereof, and in many instances it is desirable to 
print thereon in a color which is different from, for in 
stance, the color of the return address 29. In Fig. 4, 
additional printing 30 is shown wherein the printed matter 
may be printed in red, yellow, blue or any desired color 
different from the color of the return address 29. To 
accomplish the last mentioned printing operation, the fol 
lowing described apparatus may be employed. 
A supporting frame plate 3 is secured, by bolts 32, or 

the like, to the outer face of one of the side frame mem 
bers 1. A similar supporting frame plate 33 may be Se 
cured, by bolts 34, to the inner face of the opposite side 
frame member 1. A transverse bar 35 is adapted to be 
carried by the opposite frame plates 31 and 33, being 
pivotally secured to the plate 33 by a pivot pin 36. The 
opposite end portion of bar 35 is provided with an open 
slot 37 which permits removable engagement of the end 
of bar 35 with a clamping screw 38. The clamping screw 
38 is threadedly positioned in plate 3A and carries an en 
larged head 39 which may be moved into abutting rela 
tionship with bar 35 when the screw 38 is rotated. To 
facilitate rotation of the screw 38 a handle 40 is carried 
by the head 39. 

In this fashion bar 35 may be disposed infirmly clamped 
relationship upon the plates 3 and 33 whereby said bar 
is positioned in substantially spaced parallel relationship 
to rolls 7 and 9. If desired, screw 38 may be loosened 
to permit disengagement of bar 35 from plate 34 whereby 
said bar may be swung about pivot 36 to the position 
shown in broken lines in Fig. 2. 
A pair of arms 4 are mounted in spaced relationship 

to each other upon bar 35, said arms being disposed 
transversely with respect to said bar. The end portions 
of the arms 41 carry bearings 42 in which a shaft 43 is 
journaled. Collars 44 are positioned upon opposite por 
tions of shaft 43 and prevent axial movement of said shaft 
with respect to the bearings 42. A gear 45 is mounted 
upon shaft 43 and when the bar 35 is in locked position 
upon the plates 35 and 33, gear 45 meshes with gear 5. A 
secondary printing roll 46 is mounted upon shaft 43 and 
is carried between bearings 42, said printing roll being 
adapted to carry a printing plate 47 upon its surface. 
The arrangement is such that when bar 35 is in its 

locked position upon plates 31 and 33 and gear 45 meshes 
With gear 5, printing roll 46 is disposed in such position 
that the printing plate 47 carried upon said roll will con 

- tact an envelope blank 16 carried upon the cylindrical 
portion 11 of roll 9. 
A bar 48 is mounted upon the upper portions of arms 

41 and extends in spaced parallel relationship to, and 
above, bar 35. The bar 48 is secured to the arms 4 by 
means of Screws 49 or the like. Bar 48 supports an op 
posite pair of frame plates 50 which carry an inking 
mechanism 51, which will be hereinafter more fully de 
Scribed. ScreWS 49 have relatively enlarged heads 52 and 
said Screws pass through slots 53 provided in bar 48 
whereby Said bar may be moved laterally with respect to 
bar 35. The end portions of arms 41, on the opposite 
side of bar 35 from roll 46, each carry upwardly extend 
ing Spaced lugs 54 providing a slot 55 between each pair 
of lugs. A screW 56 is threaded into bar 48 adjacent each 
slot 55, said screw having an enlarged head 57 which, in 
turn, is provided with an annular groove 58, whereby the 
Screw head is of restricted diameter, as shown best at 59 
in Fig. 1. The restricted portion 59 of the head 57 en 
gages in slot 55 and a spaced portion 60 of the head en 
gages in slot 61 provided in each arm 4. 
The arrangement is such that bar 48 carrying frame 

50, which in turn, carries the inking mechanism 51 may be 
adjustably moved by screws 56 so as to properly asso 
se inking mechanism with the secondary printing 

roll 46. 
The inking mechanism 51 comprises an ink fountain 

62 which includes a fountain roll 63 and a doctor blade 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

4. 
64, the fountain 62 being adapted to carry a body of ink 
65 which is different in color from the ink 22 carried by 
the fountain 9. A distributing roll 66 is positioned ad 
jacent the fountain roll 63 and in surface contact there 
with. A transfer roll 67 is mounted upon a shaft 68 
which is carried at the end portions of a pair of spaced 
arms 69, the opposite ends of said arms being carried 
upon shaft 70 which is mounted upon the frame plates 
50. An axially reciprocating distributing roll 71 is posi 
tioned adjacent the transfer roll 67 and the Surface of roll 
7E is in tangent relationship with a form roll 72. The 
form roll is disposed adjacent the secondary printing roll 
46 and is adapted to make tangential contact with plate 
47 carried upon said printing roll. 
The arrangement is such that ink 65 from fountain 62 

is transferred to the surface of fountain roll 63 which in 
turn transfers the ink to the surface of distributing roll 66. 
Transfer roll 67 is adapted to oscillate between the posi 
tions shown in full lines and broken lines whereby ink car 
ried upon the surface of roll 66 is transferred to the 
surface of roll 67 when the latter roll occupies the posi 
tion shown in dotted lines and said ink is transferred to 
the Surface of the distributing roll 7 when the transfer 
roll 67 moves into the position shown in full lines in 
Fig. 1. The ink carried upon the surface of the oscillat 
ing distributing roll 71 is transferred to the surface of 
form roll 72 whereby plate 47 of printing roll 46 is 
properly inked. 
The inking mechanism 51 is conventional and per se 

does not comprise a portion of the present invention. 
As a feature of the present invention the effective 

radius of roll 7, that is, the radius measured from the 
Outer Surface of the printing plate 8 to the center of shaft 
4, is equal to the effective radius of roll 9, that is, the 
radius measured from the outer surface of the envelope 
blank 16 carried upon the cylinder portion 11 of roll 
9 to the center of shaft 3. Rolls 7 and 9 rotate at equal 
angular Velocities by virtue of the inter-engagement of 
gears 5 and 6 whose pitch diameters are equal. Hence, 
the peripheral Speed of plate 8 when it contacts blank 16 
is equal and the primary printing operation is carried out 
When the surface of plate 8 contacts the blank 16 while 
it is carried upon the cylindrical portion 11 of roll 9. 
The effective radius of the printing roll 46, that is, 

the radius measured from the outer surface of plate 47 
to the center of shaft 43 is one-half the effective radius 
of roll 7 and hence one-half the effective radius of roll 
9. The pitch diameter of gear 45 is also one-half the 
pitch diameter of gear 6 and also one-half of the pitch 
diameter of gear 5. Hence, when bar 35 is locked upon 
frame plates 31 and 33 and gear 45 is brought into mesh 
With gear 5, the angular velocity of the secondary print 
ing 46 is twice that of roll 9. However, the surface 
Speed of the outer surface of plate 47 is equal to the 
Surface speed of blank 16 carried upon the cylindrical 
portion 1 of roll 9 when said cylindrical portion moves 
into Substantially tangential relationship with the print 
ing plate 47. It will be noted that roll 46 makes two 
revolutions for each revolution of roll 9. However, roll 
9 is a mutilated roll and hence plate 47, when roll 46 
makes One revolution, moves into printing contact with 
blank 16 when it is carried upon the cylindrical portion 
1 of roll 9. However, when roll 46 makes its second 

revolution and plate 47 comes into substantially tangential 
Irelationship with the trace of roll 9, the timing is such 
that the broken-away portion of roll 9 is presented to 
E. plate 47 and consequently no printing operation takes 
place. 

By virtue of the fact that roll 46 moves at twice the 
angular Speed of roll 9 and that its effective surface 
Speed is equal to the effective surface speed of roll 9, 
the roll 46 is of relatively smaller diameter and hence 
may be positioned closely adjacent the nip between rolls 
7 and 9. In this fashion a great saving of space is ef 
fected and a great saving is effected in the weight and 
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bulk of the auxiliary printing mechanism comprising 
the roll 46 and its accompanying inking mechanism 51. 
The arrangement is such that the entire auxiliary mech 
anism comprising the roll 46 and the inking mechanism 
51 may be mounted upon the single bar 35 which, as has 
been hereinbefore described, may be swung away from 
roll 9 by swinging the bar 35 about the pivot 36. In 
this fashion the auxiliary printing mechanism may be 
employed with the conventional envelope printing mech 
anism to accomplish multicolored printing when such 
type of printing is desired. Yet, when it is desired to use 
the primary basic envelope printing mechanism to ac 
complish mono-colored printing, the auxiliary printing 
mechanism comprising roll 46 and inking mechanism 51 
may be swung to an inoperative position as indicated in 
dotted lines in Fig. 2. When the auxiliary printing mech 
anism is swung to this position, the basic primary envelope 
printing device may function in its normal mono-colored 
intended manner. 

Another advantage in the present invention resides in 
the swingable mounting of the auxiliary printing mecha 
nism comprising roll 46 and the inking mechanism 51 
which permits ready access to the surface of the printing 
roll 46 whereby the plate 47 may be conveniently changed 
or repositioned upon the surface of the secondary or 
auxiliary printing roll 46. The operation of replacing 
or repositioning the printing plate 47 can be carried out 
while the auxiliary printing mechanism is swung to the 
position shown in dotted lines in Fig. 2. 
A pair of arms 73 are loosely mounted upon shaft 43 

and said arms carry between them a roller 74. A rod 
75 is secured to each of the arms 73, said rods at their 
opposite ends being slidably positioned in sleeves 76 which 
are secured to arms 41. A coil spring 77 embraces each 
rod 75 whereby roller 74 is normally urged in a clock 
wise direction about shaft 43, as viewed in Figs. 1 and 3. 
The function of roller 74 is to resiliently bear upon the 
cylindrical portion 11 and also upon the envelope blank 
16 during the period that the plate 47 carried by the 
auxiliary printing roll 46 makes printing contact with 
the envelope blank. 

After the envelope blanks have been printed, as has 
been hereinbefore described, said blanks may be dis 
charged to any suitable receptacle or conveyor. The 
conveyor, for instance, may comprise a belt con 
veyor 78 which may be trained around opposite rolls 
79, only one of which is illustrated. The conveyor 78 
may discharge the printed envelopes to a suitable recep 
tacle (not shown). 

I claim as my invention: 
1. In an envelope printing machine having a frame pro 

vided with spaced side frame members, a printing roll and 
a juxtaposed make-up roll carried upon said frame, said 
latter roll having a cut-away portion and a segmental 
cylindrical portion, means carried by said rolls for rotat 
ing said rolls in timed relationship to each other whereby 
an envelope blank passed between said rolls is printed 
upon in a predetermined color, an attachment therefor 
for printing said envelope blank in an additional different 
color, said attachment comprising spaced frame plates 
each affixed to one of said side frame members, a hori 
zontally disposed supporting member bridging said end 
plates with one end of said member pivotally mounted 
upon one of said end plates for swinging movement about 
a vertical axis and in a plane substantially parallel to the 
axis of said rolls, a pair of arms mounted in spaced rela 
tion upon said supporting member with an end of each 
arm having a bearing, a shaft journalled adjacent its 
ends in said bearings, a secondary printing roll mounted 
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6 
upon said shaft and carrying a printing plate with said last 
mentioned roll of substantially half the effective diameter 
of the make-up roll carried upon said frame, driving 
means carried by said secondary printing roll for engage 
ment With the make-up roll rotating means for driving 
said Secondary printing roll at substantially the same sur 
face Speed and substantially half the angular speed as that 
of the make-up roll, means for locking the other end of 
said Supporting member upon one of said side frame 
members to position said driving means in engagement 
with the rotating means of said make-up roll and to dis 
pose said secondary printing roll at alternate revolutions 
in printing relationship with the segmental cylindrical por 
tion of said make-up roll, a supporting bar carried by 
and bridging said arms above and in spaced parallel rela 
tion with said supporting member, frame members car 
ried by said supporting bar, inking means for said sec 
ondary printing roll carried by said frame members and 
adjustable with said supporting bar, and adjusting screws 
for adjusting said supporting bar and said inking means 
relative to said secondary printing roll to ink said latter 
roll. 

2. In an envelope printing machine having a frame 
provided with side frame members, a make-up roll and a 
vertically juxtaposed main printing roll carried by said 
frame, said make-up roll having a cut-away portion and 
a segmental cylindrical portion, means carried by said 
rolls for rotating said rolls in timed relationship to each 
other whereby an envelope blank passed between said 
rolls is printed upon in a predetermined color, and at 
tachment therefor for optionally printing said envelope 
blank in an additional different color, said attachment 
comprising spaced supporting end plates each mounted 
upon one of said side frame members, a supporting mem 
ber pivotally mounted upon a vertical axis upon one of 
said plates and being swingable in a substantially hori 
Zontal plane, spaced arms projecting from and each 
mounted adjacent one end upon said supporting member, 
a secondary printing roll of substantially half the effec 
tive diameter of the makeup roll rotatably mounted in the 
other end of said arms and swingable therewith and with 
said supporting member into printing contact with the 
make-up roll and the main printing roll, rotating means 
carried by said secondary printing roll for engagement 
with the make-up roll rotating means for driving said 
secondary printing roll at substantially the same surface 
speed as that of the make-up roll when the secondary 
printing roll is in printing contact with the make-up roll, 
means for locking said supporting member upon said end 
plates to position the respective rotating means of the 
make-up roll and secondary printing roll in driving en 
gagement, said supporting member being swingable to 
move said secondary printing roll therewith away from 
said main printing roll and said make-up roll, a supporting 
bar carried by and bridging said arms above said support 
ing member, inking means for said secondary printing 
roll carried by and adjustable with said supporting bar, 
and means for adjusting the position of said supporting 
bar and said inking means relative to said secondary 
printing roll to ink said latter roll. 
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