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The present invention relates to thermos?ensi, 
tive recording papers and to compositions, for‘, 
surfacing or coating the same, andit particularly.‘ 
relates to thermosensitive papers upon which ,a 11 
permanent record may be made by the use of a r5 
heated tracing device or arrangement. 
In making heat sensitive papers orz asthey may, 

also be termed, pyro-recording sheets, or‘therr'no- ' 
graphic papers, it has been necessary to ,use 
materials sensitive to light and toiexposier them,,_'10“ 
to light before subjection to bean-which required, __ 
quite a high temperature and?did not give as 
satisfactory a trace in color and permanency as“. 
would be desired. 
Many of these papers require complicated and 15‘ 

delicate mechanism , effectively; to apply ,the 
heat to the composition or coated-paper ‘auditor, 
obtain the desired record and; subsequently reg-i, 
quire special handling or after-idevelopingandin I; 
all cases are very sensitive .Itotemperatureand-QO 
humidity changes of the surrounding atmospheres, 

t is among the objects of the present invention 
to provide improved thermosensitive recording 
papers and compositions therefor which are more 
sensitive to heat than other known compounds?i 
or compositions and which may be readily uti 
lized without speci?c treatment beforehand or 
development afterward and which will be highly 
stable regardless of varying temperature and 
humidity, and upon heat inscription thereorpwillgim 
give a trace or record of desirable dark color, and‘, 
contrast which will have superior permanency. 
Another object is to procure a coating comm 

position which may be readily applied to a re 
cording sheet of paper or other fabric, which will 35 
be non-cracking and which will ?ex__.;,with,_ the 
paper and not ?ake or peel o?, which after appli 
cation will readily dry without efflorescence, hy 
groscopicity of deliquescence and may be readily , 
handled, and which will produce non-smudgin'géfw 
and non-fading recordings of high permanency," 
regardless of exposure to atmosphere, prolonged, 
storage under ordinary conditions, 
A further object is to prepare an improved‘ 

inexpensive thermosensitive recording paper upon 45 
which recordings may be readily produced with— 
out expensive or delicate mechanisms and with~ 
out elaborate controls and. which, maybe-ppm‘? 
ated upon by a heated stylus, by rfocusedginiran 
red rays, by high voltage spark discharge or by 5" 

(o1. impulse)» 
2i. 

passing ‘current through a conducting or grainy, 
ite'd,,sheét, zbyponcentrated blasts of hot energy‘, 
superheated steam or otherheat sources, ‘ 
A‘further object is to provide thermosen'sitive, ,_ 

recording paper, devoid of wax, whichwill make‘ ' 
satisfactory non-smudging dark recordings_,_ofm 
desired contrast to a white background at a réla- ' 
tively low temperature without loss of all the ?ne 
detail of the recording, which'paper will not be 
sensitive to varying atmospheric temperatures 
and humidities. ' 

Still further objects and advantages will ap 
pear in the more detailed ‘description set forth 
below, it being understood, however, that this 
more detailed description is given by way of 
illustration and explanation only, and not by, way: 
of limitation, 'since various changes therein may 
be made by those, skilled in the art without de 
parting from the scope and spirit of the present 

’ invention. 

It has been foundrithat certain metal salts, 
particularly heavy .metalsalts which are stable 
at ordinary temperatures, may be decomposed at 
high temperatures to forma marking or record 
ing of the metal or metal oxide, but these high 
temperatures cannotnormally be attained by the 
recording__instruments “employed for. marking 
thermosen'sitive recording sheets. Lead ,formate'?‘ 
hasdbeennfound to be the most effective heavy" 
metal salt, although other heavy metal salts,_such ,_ 
as mercury salts, iron fsalts, lead salts, zinc ,salts 
silveigsalts?and titanium -salts may also be‘ eme. _ 
plqyedr ' ' " 

Ity'has been discovered, however, that. when... 
these metal salts are mixed with other salts or; 
compounds which decompose at a lower tempera-‘Y 
ture ,Within the effective heat range of a record; ‘ 
ing instrument, the heat given off by the'détpnié‘ 
position of said lastmen'tioned salt or compound", 
addedto that, applied; by the recording mare-1f; 
ment will result in effective decomposition of'the" 
?rst mentioned salt giving the recordationl The‘ 
last mentioned. salt or compound giving rise to‘. 
the _.,exothermic decomposition may Or may not‘: 
give a yisiblerecording on. decomposition, but. m5; 
the?preierred, form the; decomposition products , 
of both salts or compounds. give rise to thefdei 
sired recordationpr marking.v ' " ‘ 

Forexamplekalthough‘ a heated recording in; 
strument may actually have a‘ temperature of 
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350° C. to 550° C. due to the speed of the instru 
ment, conditions of contact and conductivity of 
the recording sheet, a much lower decomposition 
temperature will be produced in the body of the 
decomposable salt or compound on the recording 
sheet. Actually, often effective temperatures of 
between 100° C. and 250° C. will be produced 
upon and in the recording sheet. On the other 
hand, the most satisfactory record producing 
salts or compounds may not decompose at tem 
perature below 250° C. and may require tempera 
tures of between 260° C. to 300° C. 
A feature of the present invention resides in 

the provision of a mixture of high temperature 
(e. g. 250° C. to 300° C.) decomposable trace 
producing salts, such as lead salts with low'tem 
perature (e. g. 150° C. to 250° C.) decomposable ' 
heat producing salts, such as mercury or iron 
salts. 
factory to use a synergistic mixture of relatively 
heavy metal salts, and desirably of monobasic 

10 

Generally it has beenvfound most satisé 
26 

or dibasic-carboxylic acids, which apparently will ' 
sensitize each other and which individually will 
not be satisfactory in obtaining a recording of 
desired density and permanency. 25 
Generally a mixture of mercury organic acid , 

salts on one hand and lead organic acid salts 
on the other hand are most satisfactory and the 
most desirable combination includes both for 
mates and oxalates. " 
For example, as lead salts it is possible to 

employ: ' 

‘ Lead formate (preferred) 
Lead thioacetate 
Lead thiosulphate 
Lead oxalate 

. Lead thiocyanate 

‘Lead acetate 
Lead benzoate 
Lead citrate 

As mercury salts, it is possible to employ: 

Mercuric oxalate (preferred) 
Mercurous oxalate 
Mercuric acetate 
Mercurous acetate 
Mercuric thiocyanate. 
Mercuric benzoate 
Mercuric citrate 
Mercuric formate 
Mercuric tartrate 

Mercuric oxide may also be used in lieu of the 
mercury salts stated. _ 
For example, in connection with the above 

preferred salts, lead formate will decompose‘ at 
about 250° C., while mercuric oxalate will de 
compose at 200° to 250° C. It will be noted that 
the preferred acids are organic acids, or inorganic 
acids which are not stable particularly when 
heated. 
The best combination is lead formate and. mere 

cury oxalate and it has been found that this 
combination will not only result in a most perma 
nent dense non-fading dark recording, but will 
satisfactorily adhere to sulphite paper ‘or bond 
paper. ' 

The preferred combinations should include a_ 
relatively small amount (e. g. 1% to 25%) of a 
lead or mercury salt which will decompose ex 
othermically on heating and produce sufficient 
heat to catalyze the reduction or decomposition 
of a relatively large amount of another trace, 
or record producing salt to similar condition, the 
?n'al recording consisting of ,a combinationwof 
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4 
metals and/or suboxides of the metals in dark 
contrast to the unaffected white metal salts. 
Various non-hygroscopic binders may be used, 

such as ethyl cellulose, casein, gelatin, albumin, 
starch, vinylite resins, phenol-formaldehyde resin 
lacquers and shellac. 
As a general example, the following propor 

tionment of the various components may be 
given: 

60 to 80% of lead formate; 
5 to 30% of mercuric oxalate; 
2 to 15% of ethyl cellulose. 

The mercury salt is the preferred sensitizer 
or activator and usually should be present in 
minor proportion-say, for example, from 1% 
to 25% ‘of the lead salt and both salts should 
be present in a- state of subdivision of less than 

'720' microns and desirably from 2 to 10 microns. 
Zinc sulphide and titanium oxide in amounts 

from 2% to 10% may be added to improve the 
“color and background of the material. 

To give several examples: 

' Example 1 

One gram of ethyl cellulose is dissolved in 100 
cc. of carbon tetrachloride and 10 grams of ?nely 
ground ‘lead formate are added. Then 1 gram of 
?nely ground mercuric oxalate is added. The 
mixture is brushed or caused to flow upon a 
strip of sulphite or rag bond paper. Cellophane, 
plastic strips and metal foil may also be used 
as a sheet carrier. The paper or carrier may 
be graphite ?lled where passage of electric cur 
rent supplies the heat. When the paper is to 
be used for marking with a heated stylus, the 
thickness of the coating may be 0.00020 to 0.00100 
inch. 

Example 2 
Ten grams of lead formate are dispersed in 

100 cc. of xylol containing 1 gram of ethyl cellu 
lose. Then there is added 0.7 gram of mercuric 
nitrate and 0.3 gram of sodium oxalate and the 
mixture is then pebble milled for 24 hours. Fi 
nally'it is applied to a carrier. 

Example 3 

Adecomposable salt composition composed of 
the following may be used: 

Preferred Range 

Lead thiosulphate _______________________ __ 30 10 to 40 
Lead formate ..... _ - _ _ -. ________ _ . 60 50 to 70 

Mercury oxalate _________________________ __ 10 5 to 15 

All parts by weight. 

‘ Example 4 

As another decomposable salt composition: 

Preferred Range 

‘ Lead'formate ............................ __ 55 45 to 65 
Lead oxalate ____________________________ __ 10 5 to 15 
Mercurous oxalate._ _ 5 0 to 15 
Mercuric formate- 5 0 to 15 
Lead thiosulphat .. 20 0 to 30 
Zinc sulphide ____ __ 5 0 to 10 

All parts by weight. 

Titanium oxide may be used instead of zinc 
sulphide. Mercuric salts generally are preferred 
toimercurous salts and give better results. 
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Example 5 

As a most satisfactory composition: 

Preferred Range 

Lead formats ___________________________ ._ 80 I30 to 90 
Mercuric oxalate _____________________ .l, . . . l0 : 5 to 15 

Ethyl cellulose binder medium viscosity 1 
grade __________________________________ _ _ l0 5 to 15 

All parts by weight. 

As other decomposable salt compositions which 
may be employed: 

Example 6 

Parts by weight 
Lead formate ___________________________ __ 45 

Lead oxalate ____________________________ __ 45 

Mercuric oxalate ________________________ __ 10 

Example 7 

Parts by weight 
Lead formate ____________________________ __ 90 

Mercuric oxalate ________________________ __ 5 

Mercuric acetate _________________________ __ 5 

Example 8 

Parts by weight 
Lead formate ____________________________ __ 90 

Mercurous acetate _______________________ __ 10 

Example 9 

Parts by weight 
Lead oxalate ____________________________ __ 75 

Mercuric thiocyanate ____________________ __ 25 

Example 10 

Parts by weight 
Lead thiosulfate _________________________ __ 80 

Mercuric acetate ________________________ __ 20 

Example 11 

Parts by weight 
Lead formate ____________________________ __ 90 

Lead oxalate _____________________________ __l0 

In the above examples, the salts present in 
smaller quantity may be regarded as the low 
temperature decomposable heat producing salts, 
while the salts present in large quantity may 
be regarded as the high temperature decompos 
able trace producing salts. 
Examples 3, 4 and 6 to 11 above omit the binder. 
In these compositions a medium viscosity grade 

of ethyl cellulose, as a binder, may be used up 
to 10% by weight, and zinc sulphide or titanium 
oxide may be used up to 10% by weight. These ' 
salts may be placed in the paper pulp when the 
paper is being made. 
Although silver oxalate may be added to the 

lead and mercury combination, this is not pre 
ferred since the lead and mercury decomposition 
products produce a superior trace in the absence 
of silver. 
Although monobasic and dibasic carboxylates 

are preferred, tribasic carboxylic acid salts may 
be used. 
The above compositions give much more de 

sirable results than dark colored blue or black 
wax coated recording papers, in which case the 
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6 
hot stylus will melt the wax into the paper. 
These wax coated papers are susceptible to vary 
ing atmospheric temperatures and humidities and 
will frequently smudge very badly and in any 
case will usually not show fine detail. By “ex 
othermic” as used in the present speci?cation 
and claims, the applicant includes salts which 
give oil" heat upon being decomposed. 
As many changes could be made in the above 

composition and methods of making the same, 
and many widely varying embodiments of this 
invention could be made without departing from 
the scope of the claims, it is intended that all 
matter contained in the above description shall 
be interpreted as illustrative and not in a limiting 
sense. 

What is claimed is: 
1. A thermosensitive salt composition, useful 

in the form of a thin adherent surfacing pro 
vided with a binder to hold it on a ?exible carrier 
sheet and capable of recording a permanent con 
trasting colored trace when locally heated to 
an elevated temperature, said composition in 
cluding a binder and comprising 

60 to 80 parts by weight of lead formate 
5 to 30 parts by weight of mercuric oxalate 
2 to 15 parts by weight of ethyl cellulose. 

2. As a thermosensitive composition, a major 
proportion of lead formate and a minor propor 
tion of mercuric oxalate to sensitize the lead 
formate. 

3. A thermosensitive recording sheet coated 
with a mixture of a minor proportion of mercuric 
oxalate and a major proportion of lead formate. 

4. A coating composition for a thermosensitive 
recording paper comprising 1 gram ethyl cellu 
lose, 100 cc. carbon tetrachloride, 10 grams lead 
formate and 1 gram mercuric oxalate. 

5. A coating composition for a thermosensitive 
recording paper comprising ethyl cellulose, car 
bon tetrachloride, lead formate and mercuric 
oxalate, the amount of the mercuric oxalate rang 
ing between 1% to 25% of the lead formate. 

6. A thermosensitive composition for surfac 
ing a recording paper comprising one part by 
weight of ethyl-cellulose, ten parts by weight 
of ?nely divided lead formate and one part by 
weight of ?nely ground mercuric oxalate. 
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