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Toatvhon, it may concern 
Beit known that I, HENRY HAYWARD, of 

Chicago, in the county of Cook and State of 
Illinois, haveinvented certain newanduseful 
Improvements in Paper Intended for Bank 
Notes and Analogous Uses; and Ido hereby 
declare that the followingis a full andexact 
description of the same, reference being had 
to the accompanying drawings, and the let 

loss-silk or very loosely spun thread of any ters of reference marked thereon, in which– 
Figurelisacross-section ofaportiongreatly - 

: and cavities to join with the fibers of the pa magnified. Fig. 2 isalongitudinalsection on 
theline SS in Fig. 1. Fig. 3 isa face view of 
anote printed on my improved paper. Fig. : red colorand readily recognizedas suchby 
4is a cross-section; Fig. 5, alongitudinal see-either reflected or transmitted light. 
tion, and Fig. 6 a face viewshowing an addi 

floss-silkorsimilar threads and the agitation 
of the pulpspresentedthereto the fibers of the 
thread arecaused tointerlock and unite very 
closely with those of the former, as shownin 

employment of continuous lines of fibrous Fig. 2. This renders itimpossible toremove 
a thread by drawingit outbyitsend, because 
its union with the materialis too intimate to 
allow such motion to commence without first 

tional feature of my invention. 
Similar letters of reference indicate like 

partsin all the figures. 
The nature of myinvention consists in the 

materialas means of designating the denomi 
nation or character of the note, coupon, &c., 
the paper being made in a single sheet and 
the threads introduced while in the pulpy 
state and worked into and among the fibers 
of the paper-stock, so that they cannot be de 
tached or withdrawn without destroying the 
paper or surface thereof; also, in designat 
ingvarietiesin the value orcharacter of such 
sheetsby the use of diferent colorsor kinds 
of such threadsorfibrouslines without neces 
sarily causing any diference in the strength 
of the sheets; also, intheuse of bright metal 
licorother particles caused to adhere to such 
threads and be thus introduced within the 
substance of paper in such condition that 
they shall permanently change theirappear 
ance with anyattempt toremovethe ink from 
the sheet. • 

To producemy improved paper, Imount or 
otherwise connect toan ordinary Fourdrinier 
machine a series of spools containing filoss 
silk orother suitable loose thread and com 
duct the several threadsbemeath the surface 
of the pulp on that part of the machine in 
whichit isin a fluid of semi-fluid condition. 
Abar extends across that part of the ma 
chine and suitable guides extenddown there 
from into the pulp, the crotches orangles of 
the several guides being near but not at the 
bottom or lower surface of the pulp, The 

Oscillating action of the Fourdrinier machine 
causes each thread to be covered andinclosed 
in the paper-pulp, and as its density differs 
little, if at all, from that of the pulpitfinally 
passes over the endlesswire andis delivered 
through the machine to the drying-cylinders 
inclosed within the material of the sheet. 

In the accompanying figures, A represents 
ordinary paper material; B, blue threads of 
kind whichcanpresent manyminutebranches 

per-stock. Care similar threads of a bright 

In consequence of the open character of the 

destroying the integrity of the paper. The 
presence of the threadsobviously contributes 
to increase the strength of the paper, because 
the cohesion of the former, especially ifit be 
silk, is greater than that of paper. I prefer 
to introduce such a number of threads as 
shall make them stand in the paper about 
one-fourth of an inch apart; but this may be 
varied as shall be found desirable in prac 
tice, so as to present such a number and ar 
rangement of threads asshall prove mostad 
vantageous. 

In order to designate the denomination of 
a bank-note-one dollar, two dollars, &e.–I 
retain the number of threads possessing the 
maximumadvantage, asabove suggested, and 
designate the denomination by using difer 
ent colors or sizes orcharacters ordesigns of 
threads. Thus fora one-dollar note thereare 
aboutthirteen threads of silk passingthrough 
the note. Between eachblue orgreenline of 
thread isa bright red, which redline donotes 
the denomination. Foratwo-dollarnote there 
are two red lines near to each otherand di 
vided by the blue orgreenlines of thread, as 
ina one-dollar note, the denomination of the 
note thus being repeated severaltimesineach 
note. For high denominations arbitrary sys 
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tems may be adopted, agreat variety of which 
will readily be suggested. I prefer to print 
all the bills from ten toone hundired dollars 
in value in a position imelined relatively to 
the threadsinone direction, allfrom one hun 
dred toone thousand dollars inclined in the 
other direction, and all of one thousandor 
over with the threads extending vertically, 
allowing the colored threads to each indicate 
units, tens, &c, according to their position. 
The manner in which suchsheets may be cut 
from a continuous web in which the threads 
traverse longitudinallywill be obvious with 
out a drawing. 

I can, if desired, distinguish between the 
severallinesby making variations otherthan 
those of color. By means of a suitable dis 
position of the guides I can place them in 
pairs or triplets or can set of a certain num 
ber in the center of each sheet by dividing 
them from the others on each side by spaces 
of greater width than those which divide the 
lines generally. Icanuse threads ofa difer 
ent size ordifferently prepared, soasto differ 
in transparency; or, by means of suitable 
mechanism acting on the threadsbefore pass 
ing into the pulp of the paper, I cam sovi 
brate aportion of the threadsthatthey shallbe 
delivered andwill remainin the pulpin wavy 
or serpentine lines or in any other figure or 

.design as may suggest itself, instead of 
straight lines. ""- ". 
Toinsurethe, threads againstbeing drawn 

out, Ican give such serpentine position to all. 
the threads, if desired; but where this'is not 
donea partbeing so disposed distinguishes 
them from the straightones nearly asplainly 
and unguestionably as a variety of colors. 

Both or all the variations may of course be 
used together, if preferred. 
Asafurthersecrity againstaltering notes, 

&c., printed on such paper, I lead one or 
more of the threads through a proper adhe 
sive material, as gum-arabic, and thence 
through abrush orother reservoir containing 
bronze-powder, by which it is gilded or sil 
vered beforeitsimmersion in the pulp. Thus 
presented the metallic particles remainin the 
paper when finished in a condition shown by 
D Din Figs. 4 and 5, appearingas lines of a 
corresponding color so long as the paperis 
legitimately used; but when strong ohemical 
agents are applied to erase one denomination 
preparatory to substitutinganother the metal 
changes its color very radically and refuses 
to be agaim reduced toits metallic condition, 
thus indelibly and unmistakably defacing 
the note and preventingits subsequent use. 
The change is indicated at Ein Fig. 6. 
Having now fully described my invention, 

what I claim as new therein, and desire to se 
eure by Letters Patent, is– 
The within-described means of designating 

varieties in the value orcharacter of printed 
sheets of paper in which-threads of fibrous 
materialareincorporated into andamong the 
pulp, as herein described--to wit, the use of 
threads of diferent colors orcharacters, ar 
ranged substantially as specified. 

In testimony whereof I have hereuntoset 
my hand in the presence of two subscribing 
witnesses. ... HY.HAYWARD. 
Witnesses: ".., 3. . ., , 

WILLIAM WARNER, :: :: :: 
MICHAELDUDIDLES. 

  

  

  


