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ABSTRACT OF rm: DISCLOSURE 
A developer liquid containing as the active ingredients 

at least 20% by weight of morpholine, piperidine, lower 
alkyl morpholine, lower alkyl piperidine, or an organic 
amine of the formula: 

wherein R, R’ and X are hydrogen, lower alkyl or lower 
hydroxy alkyl and n is an integer from 2 to 4, inclusive, 
and containing a diluent which may be a polyhydric al 
cohol, a glycol ether or a monofunctional alcohol and 
a third component which is a carboxylic fatty acid having 
a carbon chain length of from 16 to 18 carbon atoms such 
as oleic, linoleic, linolenic, stearic or palrnitic and is pres 
ent in an amount ranging from 1% to 20% by weight. 

This is a division of application Ser. No. 128,541 ?led 
Mar. 26, 1971 now abandoned. 

BACKGROUND OF THE INVENTION 

This invention relates to liquid developers for develop 
ing two-component diazotype materials in which the ac 
tive ingredient is an organic amine and more particularly 
developer liquid compositions which can be used under 
conditions where small amounts of the liquid are spread 
over the latent image bearing surface of a two-component 
diazotype material. 

Diazotype reproduction processes in which a two-com 
ponent diazotype material is developed by applying a 
small amount of a developer liquid, usually not exceeding 
three grams per square meter of the latent image bearing 
surface are described in US. Pat. 3,446,620, issued to 
Konrad Parker on May 27, 1969, and assigned to the 
same assignee as the instant invention. This known tech 
nique which produces a dry copy directly from a liquid 
developing step is accomplished by supplying controlled 
amounts of the concentrated developer solution, compris 
ing an aliphatic amine, to a two-component diazotype ma 
terial. The technique calls for providing a developing re— 
gion through which is passed the exposed diazotype paper 
where the controlled small amount of liquid is applied 
directly to the latent diazo image bearing surface to ef 
fectively develop the azo-dye image and the prints emerge 
dry, odor-free and ready for use. ‘ 
The controlled amounts of liquid refer to the applica 

tion of quantities not in excess of three grams of developer 
per square meter of the image bearing surface and pref 
erably in the range of from about 0.5 grams to 2 grams 
per square meter. 
The method which is described in 3,446,620, may be 

carried out by a number of different types of apparatus 
speci?cally designed to apply the controlled amounts. One 
such apparatus is described in US. application Ser. No. 
831,685 now US. Pat. 3,626,833, assigned to the same 
assignee as the instant invention. It will be appreciated 
that in the construction of such developing apparatus, the 
usual and known techniques of applying a liquid to a sur 
face are not routinely accomplished and require special 
consideration. 
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2 
SUMMARY OF THE INVENTION 

In the circumstance that liquid developer is applied at 
the rate of 1 or 2 grams per square meter of the two 
component diazotype material, it is necessary that at the 
developing region the liquid is uniformly and evenly ap 
plied so that the azo-dye image which results is of a uni 
form dye density. It has been found that great stress is 
imposed on such apparatus applying the small amounts 
of developer liquid which must be uniformly spread over 
the entire image~bearing surface area. 

Apparatus equipped with applicator rollers whose sur 
face has been specially prepared to carry a controlled 
amount of liquid and operate in conjunction with a squee 
gee or wiping device to further monitor the amount of 
liquid, tends to generate high frictional forces at the de 
veloping stage. The high frictional stresses at the point 
of development impose a stress on the drive mechanism 
for the apparatus, which in turn causes erratic movement 
of the drive rollers. There is a perceptible variation in 
speed. Thus, the paper to be developed is advanced 
through the developer in the same erratic fashion causing 
image striations and irregularities in the copy due to ir 
regular liquid application. 

It is a general object of this invention to provide an 
improved liquid developer composition for developing 
two-component diazotype materials which permits the ap 
plication of very small quantities of said liquid to be 
spread uniformly and evenly over the surface of the diazo 
type material. 

It is another object of this invention to provide an im 
proved liquid developer composition for developing two 
component diazotype materials which tends to alleviate 
the stresses imposed on such developing equipment under 
the conditions of applying less than 3 grams of said de~ 
veloper liquid to the latent image bearing surface of the 
diazotype material. 

It is a speci?c object of this invention to provide an 
improved developer liquid composition for developing 
two-component diazotype materials employing a concen 
trated solution of an aliphatic amine, and a carboxylic 
fatty acid increasing the lubricity of the system to greatly 
enhance the uniformity and evenness of application. 
The objectives recited above are achieved by a new 

composition for developer liquids which comprise from 
20% to 80% by weight of an active alkaline component 
such as an aliphatic amine, a diluent comprised of a poly 
hydric alcohol, a glycol ether or a monofunctional al 
cohol; and a carboxylic fatty acid having from 16 to 18 
carbon atoms in an amount ranging from 1% to 20% 
by weight. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The following description sets forth the details of the 
developer which will achieve the objects set forth in the 
Summary of the Invention. 
The alkaline component of the developer may be a 

1 compound having the general formula: ' 

where R,, R2 and R3 are members selected from the 
group consisting of alkyl, cycloalkyl, alkyl-aryl, alkylol, 
alkoxy, hydroxy-alkoxyalkyl and hydrogen, and 

0 represents a heterocyclic ring such as morpholine and 
piperidine. 
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The preferred amines, useful in this invention are those 
which come within the formula: 

wherein R and R’ are the same or different alkyl or hy 
droxyalkyl radicals or hydrogen, X is hydrogen, al-kyl 
or hydroxyalkyl, and n is an integer frof 2 to 4, inclusive. 
The alkaline component may be diluted with a com 

pound selected from the group consisting of a polyhydric 
alcohol, a glycol—ether, a monofunctional alcohol and 
water or admixtures thereof. The diluent may be present 
in amounts ranging from 17% to 60% by weight of the 
formulation, the preferred range being from 30% to 
50%. 
The following amines have been eminently successful 

in the practice of the method: monoethanolamine, iso 
propanolamine, 2 - (2-aminoethoxy)ethanol, triethanol 
amine, diethanolamine, 2-amino-2-methyl-l-propanol, N 
methylethanolamine, dimethylethanolamine, hexylamine, 
cyclohexylamine. Other amines have demonstrated the 
ability to develop the diazo print such as beta hydroxy 
ethyl trimethyl ammonium carbonate, N-arninoethyleth 
anolamine, alkyl substituted morpholine and piperidine, 
but are somewhat less desirable because they have a de 
tectable odor or they tend to adversely alfect the dye 
shade. 
The use of a diluent aids in the spreadability and wettingv 

out of the developer across the area to which it is applied. 
The diluent also ?nds utility as a material which can be 
used to adjust the viscosity of the developer liquid so that 
it can easily be pumped and caused to ?ow through various 
conduits to bring it to the developing region. In addition, 
if the diluent has a greater volatility than the aliphatic 
amine, it will tend to evaporated from the surface having 
a drying effect on the thin layer. 
The diluent may be comprised of a polyhydric alcohol 

selected from the following: 

hexylene glycol 
diethylene glycol 
polyethylene glycol 
trimethylene glycol 
ethylene glycol 
propylene glycol 
dipropylene glycol 
glycerine 

and glycol-ethers such as: 

ethylene glycol monoethyl ether (Cellosolve) 
diethylene glycol monoethyl ether 
diethylene glycol monomethyl ether 
butyl Cellosolve 

or a monofunctional alcohol such as: 

4-methoxy-4 methyl-pentanol-Z (pentoxyl) 
2-ethyl hexanol 
cyclohexanol 
isooctyl alcohol 
hexanol 

It has been found advantageous to use the polyhydric 
alcohols which are completely compatible with the 
aliphatic amines and do not adversely affect the print 
quality. Also, polyhydric alcohols such as, for example, 
hexylene glycol and glycol ethers enhance the spread 
ability of the developer liquid. 
The advancement of this invention is represented by 

the addition of a third component such as a carboxylic 
fatty acid having a carbon chain length of from 16 to 18 
carbon atoms such as, for example, one of the following: 

stearic 
palmitic 
cis-9-octadecenoic acid 
cis,cis-9,'12-octadecadienoic acid 
cis,cis,cis-9,12,15-0ctadecatrienoic acid 
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4 
in the range of from 1% to 20% by weight, the preferred 
range being between 3% and 15% by weight. It will be 
appreciated that the amount of carboxylic fatty acid to be 
added to the developer formulation to minimize or sub 
stantially decrease the frictional forces in the developer 
system may depend in part on the concentration of ‘or 
ganic amine that is employed. It has been found that at 
the higher concentrations it may be necessary to warm 
the developer above room temperature to keep the 
carboxylic acid component in solution. 
The following examples of developer solutions which 

may be employed in accordance with this invention are 
given for the purpose of illustrating preferred embodi 
ments of the invention. It will be understood, however, 
that this invention is not limited to these illustrations and 
embodiments of developer solutions useful in practicing 
this invention. 

It will be appreciated that the combination of an 
alkanolamine and a carboxylic fatty acid will produce 
the salt of the alkanolamine. For example, stearic acid 
will produce the stearate salt of monoethanolamine. All 
percentages are shown as percent by weight unless other 
wise speci?ed. 

Example I 
Percent 

Monoethanolamine 60 
Hexylene glycol v 20 
Cis-9-octadecenoic acid _______________________ __ 20 

The ingredients were mixed together in a mixing vessel 
until a uniform solution resulted. The solution was 
charged into the developer trough of a developer unit such 
as disclosed in copending application Ser. No. 831,685 
now US. Pat. 3,626,833, which is assigned to the same 
assignee as the instant invention. 

Example II 
Percent 

Monoethanolamine 60 
Diethylene glycol monomethylether _____________ __ 20 
Diethylene glycol monoethylether ______________ __ l7 
Stearic acid 7 3 

Example III 
Percent 

2-(2-aminoethoxy)ethanol ____________________ .. 40 
Hexylene glycol 25 
Diethylene glycol 
Diethylene glycol monomethylether _____________ _..._ l0 
Cis,cis-9,12-octadecadienoic acid _______________ __ 15 

Example IV 
Percent. 

Diglycol amine 50 
Hexylene glycol 25 
Diethylene glycol monomethylether _____________ .._ 5 
Cis,cis,cis-9,12,15-octadecatrienoic acid _..__. ____ __,__ 20 

Example V 
Percent 

Diethanolamine ___.. 40 
Diethylene glycol 30 
4-methoxy-4 methyl-pentanol-Z _________________ __ 20 
Palmitic acid 10 

Example VI 
Percent 

Morpholine - _ 5 

Monoethanolamine - 10 

Dimethylethanolamine _________________________ __ 5 

Pentoxol solvent 20 
Cellosolve 20 
Hexylene glycol 25 
Cis#9-octadecenoic acid ______________ ._..- _______ _. 15 
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Example VII 
Percent 

Monoethanolamine ‘ 50 
N-methylethanolamine _______________________ .._ 10 

Triethanolamine 10 
Diethylene glycol monomethylether ____________ __ 110 
Cis-9-0ctadecenoic acid _______________________ .__ 20 

Example VIII 
Percent 

Monoethanolamine 40 
Ethylene glycol 30 
Glycerine 10 
Water 10 
Cis-9-octadecenoic acid _______________________ __ '10 

Example 1X 
Percent 

Monoethanolamine 40 
Tetraethylene glycol 30 
Diethylene glycol monomethylether ____ .._. _______ __' 29 

Cis,cis-9,l2-octadecadienoic acid _______________ .._ 1 

Example X 
Percent 

Diethylenetriamine 50 
Diethylene glycol monomethylethe _____________ __ 25 
Hexylene glycol ‘ 24 
Stearic acid - 1 

Example XI 
Percent 

Hexylamine 50 
Hexylene glycol 25 
Diethylene glycol 15 
Cis-9-octadecenoic acid _______________________ __ 10 

Example XElI 
Percent 

Cyclohexylamine 50 
Diethylene glycol 25 
Diethylene glycol monomethylether _____________ .._ 10 
Cis,cis-9,IZ-octadecadienoic acid _______________ __ 15 

Example XIII 
Percent 

Triethanolamine 30 
Monoethanolamine 5 
Hexylene glycol 5 
Diethylene glycol monomethylether ____________ __ 50 
Cis-9-octadecenoic acid _______________________ __ 10 

In each of the above developer solutions, the inclusion 
of the carboxylic fatty acid contributed the necessary 
lubricity so that the developer apparatus employed re 
sulted in the application of uniform liquid over the area 
to be developed in the range of from 0.5 to 3 grams per 
square meter without placing any undue stress on the 
drive mechanism. The movement of the copy sheet through 
the developer station was uniform and steady without expe 
riencing any halting or erratic movement as is experienced 
when using developer liquids without the carboxylic fatty 
acid producing striations and non-uniform azo-dye forma 
tion on the surface of the sheet. 
What is claimed is: 
1. A method for making a reproduction of an original 

on a two-component diazotype copying material com 
prising the steps of 
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(a) exposing the copying material to an actinic radia 

tion pattern corresponding to the light and dark areas 
on said original, producing a latent image thereon, 

(b) feeding a controlled amount of an alkaline liquid 
medium comprising at least 20% by weight based on 
the total alkaline liquid medium of an organic amine 
selected from morpholine, piperidine, lower alkyl 
morpholine, lower alkylpiperidine, and amines of the 
formula: 

wherein R1 is alkyl, cycloalkyl, alkyl-aryl, alkylol, 
alkoxy or hydroxyalkoxyalkyl and R2 and R3 are 
alkyl, cycloalk'yl, alkyl-aryl, alkylol, alkoxy, hydroxy 
alkoxyalkyl or hydrogen, and from 17% to 60% by 
weight of a diluent in which said organic amine is 
dissolved, said diluent being a polyhydric alcohol, a 
glycol ether or a monohydric alcohol containing at 
least 6 carbon atoms, and from 3 % to 20% by weight 
of a carboxylic fatty acid having a carbon chain 
length of from 116 to 18 carbon atoms, 

(0) passing said copy material through said region and 
applying under pressure an amount of said liquid not 
exceeding 3.0 grams per square meter to said latent 
image bearing surface, said amount of liquid being 
evenly and uniformly spread over said area at a tem 
perature such that the liquid is not substantially 
vaporized, and forming an azo-dye image instantane 
ously on said surface, said copy emerging from said 
region in a dry condition ready for use. 

2. The method as set forth in claim 1 wherein said alka 
line liquid is an alkanolamine and said carboxylic fatty 
acid is cis-9-octadecenoic acid. 

3. The method as set forth in claim 1 wherein said 
organic amine is present in the range of from 20% to 80% 
by weight. 

4. The method as set forth in claim 1 wherein the car 
boxylic fatty acid is cis,cis-9,l2-octadecadienoic acid. 

5. The method as set forth in claim 1 wherein the car 
boxylic fatty acid is cis,cis,cis-9,12,15-octadecatrienoic 
acid. 

6. The method as set forth in claim 1 wherein the car 
boxylic fatty acid is stearic acid. 
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