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To all, Luhon, it may concern: 
Beit known that I, JOSEPH WHITE, a citizen 

of the United States, residing in the city, 
county, and State of New York, have invented 
certain new and useful Improvements in Print 
ing-Machines, fully described and shown in 
the following specification and the accompany 
ing drawings, forming a part of the same. 
This invention relates to that class of print 

ing-machines in which the product receives 
the design indirectly from the form through 
the agency of a transfer-surface. This prin 
ciple is of especial value where the material 
to be printed upon is a hard unyielding sur 
face-such, for instance, as a sheet of tin or 
glass or similar substance. 
The invention has for its object the pro 

duction of a rotary machine for printing of 
this character where simplicity and compact 
ness of the parts and simplicity of mechanical 
operations are of primary consideration, a 
machine in which the cylinders which operate 
to produce the printed sheet are so propor 
tioned that an efficient inking is simply ac 
complished, and as I have found that it is de 
sirable in the style of machine which I intro 
duce in this invention to arrange the cylin 
ders so as to be readily separable for the nec 
essary purposes such an arrangement also 

To illustrate 
these and other points which fall within the 
scope of the invention, I have chosen as a pre 
ferred form a machine in which the form, 
transfer, and impression surfaces are each 
formed upon a continuously-running cylinder, 
and the cylinder having the transfer-surface 
is one and one-half times the diameter of the 
form and impression cylinders. 

Referring to the drawings, Figure 1 is an 
elevation showing so much of a printing-ma 
chine as is necessary to illustrate the inven 
tion. Fig. 2 is a view showing the tripping 
mechanism with the cylinders separated. Fig. 
3 is a diagrammatic view of cylinders in an 
other position. Fig. 4 is a similar view show 
ing the cylinders in a third position. 
The frames 1 of the machine support the 

bearings for form-cylinder 2, transfer-cylin 
der 3, and impression-cylinder 4. The shaft 
10 of the form-cylinder 2 is mounted in the 

boxes 11, supported on ways in the side 
frames and are adjusted by means of the im 
pression-screws 12 and 13. This adjustment 
is for the purpose of regulating the printing 
pressure between the form and transfer cyl 
inders. The shaft 24 of the impression-cylin 
der 4 is mounted in the boxes 25, supported in 
ways in the side frames and are adjusted by 
means of impression-screws 26 27. This ad 
justment is for the purpose of regulating the 
printing pressure between the transfer and 
impression cylinders. The form, transfer, 
and impression cylinders have each mounted 
upon their shafts and fastened thereto a gear 
whose pitch-diameter coincides with the pe 
riphery of the cylinder. These gears inter 
mesh and form the driving means for the cyl 
inders. The source of power is from the 
usual pulley-shaft, which is connected to the 
cylinder-gears by a compound gear-train. As 
these are common forms of construction and 
well known in the art, they are not shown. 
While any of the various kinds of form or 

design surfaces used in the art of printing 
may be employed in the machine, the pre 
ferred form is a flexible metal plate of alu 
minium or zinc 5, which is shown stretched 
over the impression-cylinder by means of the 
clamps 6, which are fastened to each end 
of it. 

In planographic printing where an alumini 
um plate is employed the plate is first damp 
ened by water-rollers and then inked by ink 
ing-rollers. Any suitable method for manip 
ulating these rollers may be employed, and 
as the mechanisms for producing the desired 
motions for said rollers are well known in the 
art and as such mechanisms do not form part 
of this invention these rollers are shown dia grammatically. 
The efficiency of an inking mechanism con 

sists, primarily, of the number of rollers which 
come in contact with the form and ink it at 
each impression. The source of ink-supply, 
as here shown, consists of an ink-fountain 107, 
from which ink is taken by supply-roller 108, 
which deposits it on distributing-roller 109, 
which through intermediate distributing-roll 
ers 110 111 112113 gives a well-distributed 
supply to form-rollers 7. - 
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The water distribution is from fountain 114 
to water form-rollers 8, as can be seen by re 
ferring to Fig. 1. 

It will be seen that while the efficiency of 
inking is increased by increasing the number 
of rollers the machine is rendered cumber 
some and harder to manage because of the 
multiplicity of parts, especially where a small 
form-cylinder is utilized; but by causing the 
form-cylinder to make a plurality of revolu 
tions to each impression this difficulty is ob 
viated and the efficiency of inking is main 
tained, as one roller will ink the form just as 
efficiently with two rollers as two rollers will 
ink it with one rolling. In the machine illus 
trated the form-cylinder makes three revo 
lutions to each impression, thus producing 
an equivalent of twelve form-rollers. When 
the form has been inked three times in the 
manner described, it comes in printing rela 
tion with the transfer-surface 15 of the cylin 
der 3. This transfer - surface is preferably 
formed on a yielding substance and in the 
machine shown consists of a rubber blanket 
stretched on the segmental surface of the cyl 
inder 3, one end of which is held to the sur 
face by the clamping-bar 16 and the other end 
by the reel-rod 17. - 

It will be readily seen that by proportion 
ing the cylinders described three to one the 
form-surface would contact with the impres 
sion-surface once at every third revolution; 
but an object of this invention is to accom 
plish this result without making the trans fer-cylinder so unnecessarily large. It can 
also be understood that by moving the trans 
fer-cylinder into contact with the form-cylin 
der only at each third revolution of the form 
cylinder the inking result desired would be 
accomplished; but by employing the princi 
ples involved in this invention the need of 
mechanism for moving the transfer-cylinder 
into contact with the form-cylinder at each 
third revolution is avoided, and a firmer more 
rigid machine is made possible. Referring 
to the drawings, it will be seen that I accom 
plish this result by so proportioning the cyl 
inders that a plurality of revolutions of both 
form and transfer cylinders is effected to each 
contact of the printing-surfaces, the ratio in 
the form of construction shown being two to 
three. The form-surface occupies slightly 
less than one-half of the circumference of the 
form-cylinder. The transfer-surface which 
coacts with it is of the same length as the 
form-surface; but as it is formed upon a cyl 
inder one and one-half times as large as the 
form-cylinder it occupies slightly less than 
one-third of the transfer-cylinder. 

Referring to Fig. 1, it will be seen that the 
act of transferring the design from the form 
Surface to the impression-surface is about to 
be effected—that is, the head of the form-sur 
face is in contact with the head of the trans 
fer-surface. Fig. 3 shows the position when 
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the form-cylinder has completed one revolu 
tion. In this case the transfer-cylinder has 
made two-thirds of a revolution; but it can 
be seen that the form and transfer surfaces 
are out of printing relation to each other dur 
ing the second revolution of the form-cylin 
der. Fig. 4 shows the relation of the print 
ing-surfaces when the form-cylinder has com 
pleted its second revolution. The transfer 
cylinder has now made one and one-third rev 
olutions, and it can be seen that the surfaces 
are out of printing relation during the Second 
revolution of the form-cylinder. In the next 
revolution of the form-cylinder the transfer 
cylinder will make two-thirds of a revolution, 
bringing the parts to the position shown in 
Fig.1, when the operation of printing will 
be effected, thus completing the cycle of 
movement. Thus it will be seen that al 
though both form and impression surfaces 
have passed the printing-point at at a plu 
rality of times they have not passed this point 
at the same time, and so have not come in 
printing relation. With one another, or, in 
other words, a plurality of revolutions of both 
cylinders is effected with but one printing con 
tact, and this is done without changing the 
diametral relation of the cylinders. 

It will be seen by referring to the drawings 
that the relation between the impression-cyl 
inder 4 and the transfer-cylinder 3 is pre 
cisely the same as the relation between the 
plate-cylinder and the transfer-cylinder, and 
for the same reasons given it is obvious that 
but one impression will be taken during the 
plurality of movements of these cylinders. 
In Fig. 1, where the form and transfer cylin 
ders are about to come into printing relation, 
the transfer which is about to be imparted to 
transfer-blanket 15 on the transfer-cylinder 
3 will in its forward movement on the same 
revolution come in printing relation with im 
pression-cylinder 4 and at the point b impart 
its design to the sheet fed between the cylin 
ders, as shown in Fig. 3. During the next 
revolution the relation will be as in Fig. 4, 
and returning to Fig. 1 the cycle of opera 
tions is completed. lt will be seen that while 
each of the cylinders has made a plurality of 
revolutions they have come into printing re 
lation at the impression-taking point b but 
once during the cycle. w 
While the proportions of the cylinders 

shown is desirable for the purposes men 
tioned and will be preferably employed, other 
proportions under certain conditions might be 
used. With these and other contemplated ar 
rangements the essential features of this in 
vention would still be maintained. 

I have found that in the class of machines 
shown it is highly essential that the form 
cylinder be so arranged as to be readily ac 
cessible and that it is desirable to separate 
the transfer-cylinder from the form-cylinder 
and also to throw the transfer-cylinders out. 
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of printing contact with the impression-cyl 
inder at times. While this may be accom 
plished in various ways, I have in the ma 
chine illustrated arranged these cylinders in 
such a way that by effecting a diametral 
movement of the transfer-cylinder alone, all 
three cylinders are thrown out of printing re 
lation. Referring to Fig. 2, point c repre 
sents the position of its diameter when the 
transfer-cylinder is in printing relation with 
its coacting cylinders and point d the position 
to which it is moved up out of printing relation 
with the coacting cylinders. The linese and 
fare diagrammatic lines connecting the cen 
ters of the cylinders when in printing rela 
tion. It will be seen by inspection that the 
arc (, indicating the eccentric movement of 
the diametral center of the transfer cylin 
der, curves in a direction which is generally 
away from both impression and plate cylin 
ders. Therefore when this eccentric move 
ment of the diametral center from c to dis 
accomplished the transfer-cylinder is out of 
printing relation with both these cylinders. 
The means by which this is accomplished may 
be widely varied; but, as shown, the transfer 
cylinder shaft 103 is mounted at both ends in 
the eccentric bearings 104, which in turn are 
mounted in the frame 1 and the frame - caps 
100. These bearings have arms 105 project 
ing from flanges on the outside of the frame 
1, and upon these arms are pivotally mounted 
links 106, which in turn are pivotally mount 
ed on arms 117, which are fast to the shaft 
118, which finds its bearings in the feed-board 
stand 67. This shaft 118 passes across the 
machine, and the mechanism described is du 
plicated on the other side. On the front of 
the machine, as shown, the arm 117 is part of 
a bell-crank lever consisting of this arm 117 
and another arm 119, on the end of which is 
secured the handle 120. This arm also car 
ries pin 121, which passes through the arm 
into a hole in the feed-board stand 67, thus 
securing the mechanism described in the po 

When it is found de 
sirable to trip the cylinder, the operator 
moves the handle 120 to the position shown 
in Fig. 2, by which movement through the 
mechanism just described the cylinders are 
thrown out of printing relation with each 
other. This arrangement for moving the trans 
fer-cylinder may be varied widely. While 
the hand-operated means shown is very effi 
cient in connection with the particular im 
provements for which I desire Letters Patent, 
under certain circumstances it might be de 
sirable to employ an automatically-operated 
tripping mechanism. This could be readily ac 
complished by such a mechanism as described 
in my application Serial No. 142,973, and ref 
erence can be made to this application for 
such an automatic mechanism. While the 
cylinders are so positioned as to allow the 
three cylinders forming the printing combi 
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nation to be separated by a movement of the 
transfer - cylinder, under certain circum 
stances—as, for instance, where it is desir 
able to place the three cylinders in line—it 
might be necessary to separate the cylinders 
by moving two cylinders, which would pref 
erably be the transfer - cylinder and the im 
pression-cylinder. This could readily be ac 
complished by placing the cylinder it is desired 
to move in eccentric bearings similar to the 
one described, and thus operate both cylinders 
with the agency of the handle 120 and con 
necting-links thereto, and such an arrange 
ment falls within the scope of the principles 
set forth in this application. 
The arrangement of the feed and delivery 

in the machine illustrated is similar to that in 
my application Serial No. 142,973, and ref 
erence can be had to such application for de 
tailed description of its working, but herein 
it is sufficient to say that it consists of feed 
board 66, upon which the sheet is placed to be 
properly adjusted for register to the printing 
cylinders, and when printed upon by said cyl 
inders passing between the transfer-cylinder 
3 and the impression-cylinder 4 is deposited 
on the delivery-frame 64, from which it is 
transferred to the carrier 65, which passes the 
sheet to a place where it can readily be re 
moved without interfering with the opera 
tion of the machine. 

It will be seen by reference to the drawings 
that the arrangement of printing-cylinders 
and delivery is such as to result in a handy 
and accessible machine. 

It is to be understood that this invention 
consists in correlated elements of a printing 
machine, which when combined as illustrated 
and described produce in the preferred form 
a machine embracing the features of the in 
vention; but some of the features described 
may be varied without radically modifying 
the arrangement and relation of parts shown 
and described, and it is to be understood that 
such variations are contemplated and are held 
to be within the scope of the following claims. 
What I claim is 
1. In a printing-machinehaving a form-car 

rying cylinder, a transfer-cylinder and an im 
pression-cylinder, means for separating the 
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cylinders and holding them apart; thereby 
placing the transfer-cylinder out of printing 
relation with the form-cylinder and the im 
pression-cylinder, substantially as described. 

2. In a printing-machinehaving a form-car 
rying cylinder making a plurality of revolu 
tions to each impression, a transfer-cylinder 
and impression-cylinder, means for separat 
ing the transfer-cylinder from both the form 
cylinder and the impression-cylinder and hold 
ing them apart when desired, substantially as 
described. 

3. In a printing-machine having a form-car 
rying cylinder making a plurality of revolu 
tions to each impression, a transfer-cylinder, 

I 25 

  



IO 

25 

35 

-45 

2. 

and an impression-cylinder making a plurality 
of revolutions to each impression, means for 
separating the cylinders and holding them 
apart when desired, substantially as described. 

4. In a printing-machine having a form-car 
rying cylinder, a transfer-cylinder and an im 
pression-cylinder, said cylinders making a plu 
rality of revolutions to each impression, means 
for separating the cylinders, substantially as 
described. 

5. In a printing-machine having a form-car 
rying cylinder, a transfer-cylinder and im 
pression-cylinder, means for effecting a diam 
etral movement of the transfer-cylinder to 
place said cylinder out of printing relation 
with both form-cylinder and impression-cyl 
inder, Substantially as described. 

6. In a printing-machine having a form-car 
rying cylinder making a plurality of revolu 
tions to each impression, a transfer-cylinder 
and an impression-cylinder, means for effect 
ing a diametral movement of the transfer-cyl 
inder to place said cylinder out of printing 
relation with both form-cylinder and impres 
sion-cylinder, substantially as described. 

7. In a printing-machine having a form-car 
rying cylinder making a plurality of revolu 
tions to each impression, a transfer-cylinder, 
and an impression-cylinder making a plurality 
of revolutions to each impression, means for 
effecting a diametral movement of the trans 
fer-cylinder to separate the cylinders, substan 
tially as described. 

8. In a printing-machine having a form-car 
rying cylinder, a transfer-cylinder and an im 
pression-cylinder, said cylinders making a 
plurality of revolutions to each impression, 
means for effecting a diametral movement of 
the transfer-cylinder to separate the cylinders, 
substantially as described. 

9. In a printing-machine having a form-car 
rying cylinder, a transfer-cylinder and anim 
pression-cylinder, said form-carrying and 
transfer cylinders making a plurality of rev 
olutions to one printing operation without 
changing the diametral relation of said cyl 
inders, means for separating the cylinders, 
substantially as described. 

10. In a printing-machine having a form 
carrying cylinder, a transfer-cylinder and an 
impression-cylinder, each making a plurality 
of revolutions to one printing operation with 
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out changing the diametral relation of said 
cylinders, means for separating the cylinders, 
substantially as described. 

11. In a printing-machine having a form 
carrying cylinder, a transfer-cylinder and an 
impression-cylinder, each making a plurality 
of revolutions to one printing operation with 
out changing the diametral relation of said 
cylinders, means for moving the transfer-cyl 
inder to place the cylinders out of printing 
relation when desired, substantially as de 
scribed. 

12. In a printing-machine having a form 
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carrying cylinder, a transfer-cylinder and an 
impression-cylinder, each making a plurality 
of revolutions to one printing operation, means 
for moving the transfer-cylinder out of print 
ing relation with the other two cylinders when 
desired, substantially as described. 

13. In a printing-machine, the combination 
of a planographic form-carrying cylinder, ink 
and water rollers adjacent thereto, a transfer 
cylinder having a yielding surface, an impres 
sion-cylinder, and means for separating the 
transfer-cylinder from both the form-cylinder 
and the impression-cylinder, substantially as 
described. 

14. In a printing-machine, the combination 
of a planographic form-carrying cylinder, ink 
and water rollers adjacent thereto, a transfer 
cylinder having a yielding surface, an impres 
sion-cylinder substantially beneath the trans 
fer-cylinder, a feed-table on one side of the 
transfer and impression cylinders, a sheet-re 
ceiving device on the other side of said cyl 
inders, and means for separating the trans 
fer-cylinder from both the form-cylinder and 
the impression-cylinder, substantially as de 
scribed. 

15. In a printing-machine, the combination 
of a planographic form-carrying cylinder, ink 
and water rollers adjacent thereto, a transfer 
cylinder having a yielding transfer-surface, 
an impression-cylinder, and means for moving 
the transfer-cylinder to place the transfer-cyl 
inder out of printing relation with both the 
form-cylinder and the impression-cylinder, 
when desired, substantially as described. 

16. In a printing-machine, the combination 
of a planographic form-carrying cylinder, ink 
and water rollers adjacent thereto, a transfer 
cylinder having a yielding transfer-surface, 
an impression-cylinder substantially beneath 
the transfer-cylinder, a feed-table on one side 
of the transfer and impression cylinders, a 
sheet-receiving device on the other side of said 
cylinders, and means for moving the transfer 
cylinder to place the transfer-cylinder out of 
printing relation with both form-cylinder and 
the impression-cylinder, when desired, sub 
stantially as described. 

17. In a printing-machine, the combination 
of a planographic form - carrying cylinder 
making a plurality of revolutions to each im 
pression, ink and water rollers adjacent there 
to, a transfer-cylinder having a yielding trans 
fer-surface, an impression-cylinder substan 
tially beneath the transfer-cylinder, a feed 
table on one side of the transfer and impres 
sion cylinders, a sheet-receiving device on the 
other side of said cylinders, and means for 
separating the cylinders, substantially as de 
scribed. 

18. In a printing-machine, the combination 
of a planographic form-carrying cylinder 
making a plurality of revolutions to eachim 
pression, ink and water rollers adjacent there 
to, a transfer-cylinder having a yielding trans 
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fer-surface, an impression-cylinder substan 
tially beneath the transfer-cylinder, a feed 
table on one side of the transfer and impres 
sion cylinders, a sheet-receiving device on the 
other side of said cylinders, and means for 
moving the transfer-cylinder in order to sep 
arate the cylinders, substantially as described. 

19. In a printing-machine, the combination 
of a planographic form-carrying cylinder, ink 
and water rollers adjacent thereto, a transfer 
cylinder having a yielding transfer-surface, 
an impression-cylinder substantially beneath 
the transfer-cylinder, said form - carrying, 
transfer and impression cylinders each making 
a plurality of revolutions to one printing op 
eration without altering the diametral relation 
of the cylinders, a feed-table on one side of 
the transfer and impression cylinders, a sheet 
receiving device on the other side of said cyl 
inders, and means for separating the cylin 
ders, substantially as described. 

20. In a printing-machine, the combination 
of a planographic form-carrying cylinder, ink 
and water rollers adjacent thereto, a transfer 
cylinder having a yielding transfer-surface, 
an impression-cylinder substantially beneath 
the transfer - cylinder, said form-carrying, 
transfer and impression cylinders each mak 
ing a plurality of revolutions to one printing 
operation without altering the diametral rela 
tion of the cylinders, a feed-table on one side 
of the transfer and impression cylinders, a 
sheet-receiving device on the other side- of 
said cylinders, and means for moving the trans 
fer-cylinder in order to separate the cylinders, 
substantially as described. 

21. In a printing-machine, having a form 
carrying cylinder, a transfer-cylinder and an 
impression-cylinder, said transfer-cylinderbe 
ing eccentrically mounted, means for Operat 
ing the eccentric bearing to move the transfer 
cylinder out of printing relation with both 
the form-cylinder and the impression-cylin 
der, substantially as described. 

22. In a printing-machine having a form 
carrying cylinder, a transfer-cylinder and an 
impression-cylinder, said form-carrying cyl 
inder and impression-cylinder being mounted 
in adjustable bearings for impression-regulat 
ing purposes and the transfer-cylinder being 
mounted in movable bearings for separating 
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the transfer-cylinder from both the form-cyl 
inder and the impression-cylinder, substan 
tially as described. 

23. In a printing-machine having a plano 
graphic form-carrying cylinder, the form con 
sisting of a metal sheet, clamps for holding 
said sheet to the cylinder, a transfer-cylinder 
having a yielding blanket and straining de 
vices for said blanket, and an impression-cyl 
inder, means for moving the transfer-cylin 
der to place the transfer-cylinder out of print 
ing relation with both form-cylinder and the 
impression - cylinder, substantially as de 
scribed. 

24. In a printing-machine having a plano 
graphic form-carrying cylinder, the form con 
sisting of a metal sheet, clamps for holding 
said sheet to the cylinder, a transfer-cylinder 
having a yielding blanket and straining de 
vices for said blanket, and an impression-cyl 
inder, said form-carrying and impression cyl 
inders being mounted in adjustable cylinder 
boxes for impression-regulating purposes, and 
the transfer-cylinder being mounted in eccen 
tric bearings, and having connections to said 
bearings to move the bearings to place the 
transfer-cylinder out of printing relation with 
both form-cylinder and impression-cylinder, 
when desired, substantially as described. 

25. In a printing-machine, the combination 
of a form-carrying cylinder, a transfer-cylin 
der and an impression-cylinder; said form-car 
rying cylinder and transfer - cylinder each 
making a plurality of revolutions to one print 
ing operation without changing the diametral 
relation of said cylinders, substantially as de 
scribed. 

26. In a printing-machine, the combination 
of a form-carrying cylinder, a transfer-cylin 
der and an impression-cylinder, each making 
a plurality of revolutions to one printing op 
eration without changing the diametral rela 
tion of Said cylinders, substantially as de 
scribed. - 

In testimony whereof I have hereunto set 
my hand in the presence of two subscribing 
witnesses. 

JOSEPH WHITE. 
Witnesses: 

J. N. WAYLAND, 
WM. P. RADLEY. 

55 

65 

75 

9o 

95 

  


