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To all whom it may concern: 
Be it known that I, WILLIS I-I. Howns, a 

citizen of the United States, and a resident 
of Watertown, county of Jefferson, State of 
New York, have invented certain new and 
useful Improvements in Processes of Pro 
ducing Papers, of which the following is a 
speci?cation. 

This invention relates to an improved , 
process of making paper, and to the im 
proved product resulting therefrom, and the 
object in view is the production of a marked 
and decorated safety paper which is particu 
larly designed to disclose alterations. 
With this and further objects in view, the 

the process and the novel product, as will be 
hereinafter fully set forth and claimed. 
In the preferred form of the process and 

product the paper is made of three separate 
webs of paper pulp. One of these webs is 
marked with distinguishing marks of any 
desired character, such as a water mark or 
any other mark that may be used for any 
purpose, for example, to indicate the person 
or company using the paper. The second 
web is perforated with any design or deco 
ration that may be desired. The third web 
forms the interior or middle portion of the 
paper, and is preferably of a di?erent color 
from the other webs, or from one of them. 

' These separate webs are formed in any suit 
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able manner, or by any suitable device, and 
while they are still moist are brought into 
juxtaposition or superimposed one upon an 
other, so that the marked web forms the 
outer surface on one side of the paper, while 
the perforated web forms the outer surface 
on the other side of the paper. While in 
this condition the marked web and the mid 
dle web are sucked or drawn into the perfo 
rations of the perforated web, as a result of 
which the webs are very ?rmly united to 
gether, the marked and middle webs being 
sucked and locked into the perforated web. 
The three webs are then united into a single 
homogeneous sheet by pressure and heat. 
The middle or colored web may be dispensed 
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with and an e?icient and still more econom 
ical safety paper will be the result. 
The improved paper herein described'may 

be manufactured by any form of apparatus 
suitable for the purpose. In the accom 
panying drawings I have shown in a dia 
grammatic manner a form of‘ apparatus 
which is well adapted for this purpose. 
Figure 1 shows a cylinder machine and a 

' Fourdrinier machine combined together,the 
webs of the two machines being indicated in 
the course of operation for carrying out the 

Fig. 2 shows a 
portion of three-ply paper, the webs being 

I spread apart in the rear and the front edge 
invention comprises certain novel steps of f showing in cross-section the manner in 

which the webs are sucked into the perfo 
rations. In order that this may be made 
more clear the thickness of the webs has 
been greately exaggerated. 
Referring to the drawings, 1 indicates the 

wire of the ordinary type of Fourdrinier 
machine, the usual dandy-roll 2 being ar 
ranged immediately above the same and pro 
vided with ornamental pattern or design 3. 
It is, of course, understood that the roll 2 in 
practice is made of wire netting, which pro- 
duces ?ne transverse lines on the sheet pass 
ing beneath it, and the roll is further pro 
vided with circumferential wires which pro 
cluce longitudinal lines, the impression. of 
the plate or type 3 being additional to the 
said lines. 
Any ordinary cylinder machine 4 is pro~ 

vided with the usual marking cylinders 5 
and 6. The cylinder 5 is provided with 
ornamental patterns 7 , 7 , projecting radially 
therefrom. The web portion 8, which is 
made upon the cylinder 5 is passed over the 
cylinder 6, and there is united with the web 
portion formed on the cylinder 6, which. lat‘ 
ter web portion is preferably of a different 
color from the former. The patterns 7 upon 
the cylinder 5 produce perforations in the 
web formed upon that cylinder. The web 
141 from the cylinder 6 and the perforated 
web from cylinder 5 are then brought to 
gether and pass around a suitable guiding 
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roll 9 and then pass to a point just beneath 
the web 10 which is directed from the wire 
1 of the Fourdrinier machine. The three 
Webs are thus brought into juxtaposition or 
superimposed one upon another, the marked 
web 10 lying on top of the middle web, and 
the perforated web lying on the bottom of 
the middle web. These three webs are 
brought into contact when they are in a 
moist condition. They are then passed over 
any suitable suction apparatus 13, which 
will draw or suck the marked web and the 
middle Web down into the perforations of 
the perforated Web, thus looking or joinmg 
the webs very ?rmly together. The webs 
are then passed between pressing rolls 11 
and 11, and from the pressing rolls are 
passed about drying rolls 12, 12. 

Referring to Fig. 2, the web 14; is shown 
sucked into the perforations 15 in the web 8. 
Portions of the Web 14 which are sucked 
into these perforations 15 are indicated by the 
numeral 16. This sucking action also causes 
the outer web 10 to have irregularities 17 
extending into the web 14. Because of the 
portions of the web 14 which are sucked into 
the perforations 15, the webs are firmly se 

' cured and locked together and these locking 
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portions not only prevent the webs from 
coming apart but make it practically impos 
sible to make any changes or erasures on the 
paper without changing the character of the 
perforations. 
Of course it is to be observed that while 

I have illustrated a detail mechanism for 
carrying out the present improved process, 
any suitable apparatus may be employed 
capable of uniting the webs of paper after 
the same have been provided with the de 
sired decorations and ‘impressions. 

If desired, the middle web may be dis 
pensed with, the marked web and the perfo 
rated web being brought together and united 
in the manner already explained,without any 
intervening web, in which case the cylinder 
6 is dispensed with. 
The various Webs of paper are made simul 

taneously and are brought into contact as 
already explained, the operation being con 
tinuous. The product is a single sheet of 
paper, homogeneous in character and strong 
and tenacious. 
My invention secures marked advantages 

in the production of the safety paper and in 
the character and quality of the paper so 
produced. Papers with different line marks 
or water marks can be manufactured readily 
and economically and without loss of time. 
For example, in the particular machine 
shown in the drawings one dandy roll may 
be quickly and easily substituted in place of 
another, thereby changing the kind of mark 
ing or the water mark. A dandy roll is com 
paratively inexpensive, and one can be taken 
out and another slipped in without stopping 
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the machine. The perforated design can be 
the same in all cases, and the same cylinder 
machine may thus be used in making the 
dili’erent marks or varieties of paper. This 
produces great economy inasmuch as it is 
an expensive matter to make a cylinder ma 
chine with a new design. A cylinder ma~ 
chine is a large and cumbersome apparatus. 
Moreover, it is expensive to take out :1 cyl 
inder of one design and substitute a cylinder 
of another design, and requires that the en~ 
tire machine must be stopped, and consumes 
a considerable amount of time, something 
like six to eight hours. The present inven 
tion makes it possible to provide different 
customers, for example different banks, with 
safety papers which have a separate char 
acteristic in each case, that is to say, a sepa 
rate form of marking, so that each bank or 
customer has its or his peculiar design, and 
yet to do this without special expense. 
The paper resulting from my improved 

process has certain marked advantages.F\By 
reason of the way in which it is made the 
marked web 10 may be made very thin. As 
a' result of this, it is more dif?cult to make 
any alteration or any erasure of any mark 
extending over the upper layer, without cut 
ting through the same and so exposing the 
under layerand leading to detection. The 
paper has two characteristic markings, to 
wit, the line marking and the perforations. 
This combined effect makes it more di?icult 
to imitate the paper. The paper itself has 
a distinct appearance in that one side of it 
has marked depressions, which do not, how 
ever, interfere in any way with the strength 
or durability of the paper. On the contrary, 
these depressions are produced by the lock 
ing and projecting ofone web into another, 
which very ?rmly secures the webs together. 
These depressions themselves embody the 
characteristic mark which is cut out of the 
perforated layer. The safety quality of the 
paper is thus secured by purely mechanical 
means. The webs of the paper do not have 
to be treated, and are not treated in any 
chemical way so .as to assist in detection. 
Having thus fully described my invention, 

what I claim as new and desire to secure by 
Letters Patent, is: 

1. The herein described process of mak 
ing safety paper which consists in forming 
a web of paper pulp, marking said Web while 
still moist with distinguishing marks, simul 
taneously forming a second web of paper, 
pulp, perforating the second web while still 
moist, laying the marked web upon the per 
forated web, sucking the marked web into 
the perforations of the perforated web, and 
uniting the webs in a single sheet by pressure 
and heat. 

2. The herein described process of mak 
ing safety paper which consists in forming 
three webs of paper pulp and simultaneously 
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perforating one Web, line marking the second name to this speci?cation, in the presence of 
Web, superposing said Webs on opposite two subscribing Witnesses. 
sides of the third Web, suckin the other ‘ 
Webs into the perforations of theg Perforated WILLIS H' HOWES' 
Web, and unitingthe three Webs 111 a single Witnesses: 
sheet by pressure and heat. ‘NM. BARRY OWEN, 
In testimony whereof, I have signed my FREDK. W. MOORE. 

Copies of this patent may be obtained for ?ve cents each, by addressing the “ Commissioner of Patents, 
Washington, D. C.” 


