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My invention relates to improvements in 
photography and more particularly, relates to 
improved apparatus and processes for the de 
velopment of printing paper of the type known as 
diazotype paper. Particularly, my invention re 
lates to apparatus for the development of eX 
posed diazotype paper by exposure to the vapor 
of ammonia in the absence of liquid water, in 
non-continuous or "batch' operations that can 
be performed in apparatus of relatively simple 
construction and particularly adapted to the re 
quirements of the Small user. 

Diazotype paper is already well known, and 
apparatus for its continuous eXposure and de 
velopment is in widespread and SucceSSful use. 
One of the objects of my invention is to bring to 
the Small user the many advantages of diazotype 
paper and of the other papers of the “dry de 
velopment' type. By the use of diazotype paper 
and the development of this paper after printing 
by contact with the vapors of ammonia, or other 
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gaseous Or vaporous reagent in the absence of 
liquid water, excellent prints can be obtained 
more rapidly and more conveniently than by the 
use of processes involving liquids and requir 
ing the drying of the developed print. 
In the practice of my invention, a vaporous 

reagent is liberated within apparatus that is 
normally closed to the atmosphere so that the 
liberated reagent is confined within the physical 
limits of the apparatus. The evolved vapors pass 
through a chamber, preferably of annular form, 
On One Wall of which the paper to be developed 
is held adhesively or by any other suitable hold 
ing means. After the developing vapor has 
traversed the chamber containing the paper, ex 
cess and Spent vapor is conducted into another 
chamber, preferably containing a neutralizing or 
absorbing reagent, and is there trapped and pre 
vented from leaving the apparatus and from 
causing annoyance by its odor or its chemical 
characteristics. 
The provision for absorbing or neutralizing 

excess or spent vapors is quite important when 
the developing reagent is gaseous ammonia, or an 
admixture of gaseous ammonia, and water vapor. 
Ammonia, poSSeSSes a strong odor that is objec 
tionable to many people, and has the further 
disadvantage that it acts chemically to render 
uSeleSS any diazotype paper, either exposed or 
unexposed, that may be in the vicinity. Since it 
is probable that diazotype paper not in imme-. 
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diate use should be present in the room where the 
photographic copying operation is being per 

2 , 
escape of chemically active vapors from the ap 
paratus. 
In the drawings accompanying this specifica 

tion, the figure is a central Section with certain 
parts in elevation. . . . 
In the practice of one form of my invention, a 

sheet of exposed but undeveloped diazotype 
paper is attached to the outer wall of the 
cylindrical tube 2, preferably by means of an ad 
hesive material 5, covering all or part of the ex 
posed Surface of the tube. Although an adhesive 
material is a convenient means of holding the 
paper in position, it is not, however, an essential 
part of my invention, and the paper may be held 
in place by means of clips, porous gauze, or in any 
other Suitable manner. . . . . . 

The cylindrical tube 2. With attached exposed, 
but undeveloped photographic paper f f, is then 
inserted into the apparatus, the tube preferably 
fitting closely over the outer wall of the inner 
cylinder . The cover 9, which is part of middle 
cylindrical tube 2, is thus placed over the appa 
ratus, closing Such apparatus to the atmosphere. 
Rim which is perpendicular to the underside 
of cover 9, fits closely with the inner surface of 
the outer cylindrical tube 3. 
With the apparatus closed, receptacle 2 is 

charged with the required volume of reagent, 
this reagent in the case of diazotype paper being 
Olrdinary aqua ammonia. The arrangement of 
the stopper 23 and the cock or valve 22 on 
receptacle 2 f is Such that the stop cock 22 may 
remain closed while stopper 23 is open to permit 
the pouring of the fluid reagent into the re 
ceptacle, and that stopper 23 is in a closed posi 
tion. While the valve 22 is open to permit the 
introduction of the reagent into heating element 
5. Thus the receptacle 2 is closed to the at-. 

InoSphere while simultaneously. permitting the 
reagent to be introduced into the apparatus. 
Washers 24 on the upper and lower surfaces of 
cover 9 are used to seal further receptacle 2 
after it has been placed into the apparatu 
through opening 28 in the top of cover 9. . 

It will, of course, be evident that instead of 
introducing my developing reagent through a 
plurality of parts, I may employ a “one use' 
cartridge or container filled with the necessary 
reactant materials required to produce the de 
veloping vapors, and in an exactly similar 
in anner instead of filling a portion of the base 
receptacle, to be described further in this speci 
fication, with means for the absorption of excess 
developing reagent, I may haves such absorbent. 

formed, it is important that there should be no 55 material maintained in a “one use' cartridge that: 
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may be removed and discarded after use. By 
employing a long tube, one portion of which con 
tains the developer-evolving reagent and the 
other portion of which contains the absorbent 
material or materials, I may provide a single re 
movable cartridge that will supply all of the 
means necessary for developing the paper and for 
absorbing the excess and waste vapors, such 
cartridge being suitable for a single use and 
capable of being discarded after Such use. 
The heating element 5 is contained in innel' 

cylindrical chamber in a cavity which is formed 
by the inner wall 8 of the cylindrical chamber 
and the inner base 33 of the chamber. It is 
supplied through socket f6 and electric cord 7 
with energy enough to create sufficient heat for 
the vaporization of the reagent. Electric cord 
is conducted through the base of the apparatus 
to the outlet by means of Semi-circular canal 4. 
Although in the drawing the heating wires are 
shown on the outside of the heating element, it 
will be evident that the heating wires could with 
equal effectiveness be located within the vessel, or 
could be substituted by some resistance or other 
heating medium. The evolved vapors pass from 
the evolving chamber through openings 6 placed 
at Suitable spacing along the upper end of the 
middle cylindrical tube 2, and thence through 
annular developing chamber 25, such annular 
developing chambers being formed by the wall of 
the outer cylindrical tube 3 and middle cylin 
drical tube 2. In passage through the developing 
chamber, the vapors make close contact with the 
outer Surface of the photographic paper , 
causing the desired chemical reactions to take 
place in the paper. 
Although I prefer to utilize the application of 

controlled heating as a means of evolving the 
vaporous developing reagent employed in this in 
vention, and find the application of the tempera 
tures of 80° C. to 100° C. to ordinary aqua am 
monia to be perfectly Suited to the practice of 
this invention, my invention is not limited to the 
use of heat as the means of evolving a vaporous 
reactant from a liquid or solid reagent. I may, 
for example, employ aqua, ammonia, as my re 
agent and any Suitable caustic, as for example 
common lye or quick-lime, as the means of evolv 
ing vaporous or gaseous ammonia, from the aqua, 
ammonia, in accordance with the well-known re 
action in which a strong alkali Sets free ammonia, 
gas from aqua, ammonia, or in accordance with 
the combined action of quick-lime in liberating 
ammonia gas from aqua, ammonia, by the joint 
action of its alkaline nature and the heat pro 
duced when quick-lime reacts with water. 
The excess of the vaporous reagent may be 

maintained for a short period of time in the 
developing chamber by turning the middle cy 
lindrical tube 2 so that openings 8 spaced regu 
larly in the horizontal rim 29 of such tube, and 
OpeningS Which are Spaced at regular intervals 
in the horizontal rim 32 of the inner cylindrical 
chamber are not in registry. After the time 
necessary to completely develop the paper has 
elapsed, however, a part turn of the middle cy 
lindrical tube to the “open' position places the 
openings 7 and 8 over each other in such a man 
ner as to permit the unrestricted passage of the 
excess and spent developing Vapors from the de 
veloping chamber to the base 4 as shown in 
Figure 5, where.they are absorbed or neutralized. 
: The position of the openings and 8 may be in 
dicated in a window 34 in the outer cylinder 3 of 
Figure 4 at the opposite end of a seam 9. Seam 
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the action of my apparatus. 

4. 
9 protrudes at the base of outer cylindrical 
chamber, having been drawn and Split in Such a 
manner as to form a fitted catch with seam 20, 
when in “open' position, i. e. holes 7 and 8 in 
registry. Such seam 20 is drawn and part of the 
inner cylindrical chamber . Seam 20 must be 
aligned with one of the openings in the hori 
zontal rim 32 in order that the position of open 
ings 7 and 8 should be indicated properly. The 
outer wall of the vertical rim 2 fits closely With 
the outer cylindrical tube 3, rim 2 being per 
pendicular to horizontal rim 32. 
The base receptacle 4 in Which the exceSS Or 

spent developing vapors from the developing 
chamber are absorbed or neutralized is comprised 
of inner compartment 26, such compartment be 
ing formed by inner wall 3 and middle wall 30, 
and an outer compartment 27, such compartment 
being formed by outer wall 4 and middle wall 30. 
Compartments 26 and 27 are used to contain the 
absorbent or neutralizing reagent, and in the 
case of incompatible reagents, to prevent direct 
contact of such reagents. The base of the base 
receptacle is indicated at 35. 
As a suitable reagent for absorbing and fixing 

ammonia gas I may employ any acid, acid an 
hydride or acid salt to combine with ammonia, to 
form a solid material of low vapor pressure. Ex 
amples of suitable materials are, in the case 
of acids, oxalic acid, tartaric acid and citric acid; 
in the case of acid anhydrides, phthalic anhy. 
dride, succinic anhydride and phosphorus pent 
oxide, and in the case of acid salts, Sodium hy 
drogen Sulphate, potassium acid phosphate and 
sodium hydrogen oxalate. For fixing water 
vapor I may employ anhydrous copper Sulphate, 
or I may employ a desiccating agent, Such as cal 
cium chloride or phosphoruspentoxide. It should 
be pointed out that if incompatible absorbing 
agents for ammonia and drying agents for Water 
vapor are employed, they should be contained in 
separate portions of the base, and should not be 
admixed, so as to avoid undesirable reactions. 
Examples of incompatible fixing agents for am 
monia, gas and Water vapor are oxalic acid and 
calcium chloride, which Separately, and when 
maintained out of contact with each other, serve 
satisfactorily as "fixing' agents, but which when 
in physical contact with each other, particularly 
in the presence of water vapor, tend to react to 
form undesirable compounds. 

In practice I find that the chemical absorption 
of the ammonia vapor is more important than 
the chemical absorption of the water vapor, since 
there is a tendency for the water vapor to be con 
densed to liquid water in the absorbing chamber 
as a result of the reduced temperature existing 
therein. This is particularly the case When am 
monia is evolved from aqua ammonia in the ap 
paratus by the action of heat. This causes the 
evolving chamber to be warmer than the rest of 
the apparatus, and when the apparatus is of the 
form which I prefer, with the ammonia-evolving 
unit at the top of apparatus and the ammonia 
absorbing chamber at the bottom of the appara 
tus, there is a natural tendency for the Water 
vapor to condense in this lower and cooler part. 
Accordingly, in practice, I find that providing 
suitable means for the absorption of ammonia 
supplies in practical effect means for the com 
plete elimination by absorption and condensation 
of all the excess developing vapor produced in 

Many modifications may be made in the prac 
'tice of my invention without departing from the 
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spirit or scope of the disclosure as herein made. 
Although I have described One Specific embodi 
ment of my invention, my invention, is not 
limited to this specific embodiment, but may be 
practiced with substantially equal Success With 
modified apparatus of different size and construc 
tion, but embodying the principles of disclosures 
as herein made. Accordingly, no limitations 
should be placed upon my invention except Such 
as are indicated in the appended claim.S. 
What I claim is: 
1. A readily portable device adapted to the de 

velopment of diazotype photographic papers by 
means of ammonia, vapor, comprising an inner 
generally cylindrical member having at its lower 
end a radially outwardly directed flange, a cy 
lindrical sleeve extending upwardly from the 
flange, a cylindrical sleeve extending downwardly 
from the flange, an outer tube frictionally engag 
ing the upstanding sleeve to form with Said in 
ner member an annular gas receiving developing. 
chamber, an annular channel frictionally engag 
ing the down-turned sleeve, a middle cylindrical 
member snugly fitting the inner member and 
having a top forming a closure for the developing 
chamber, a rim extending outwardly from the 
middle cylinder and Snugly engaging the rim. On 
the inner member, said rims each having a plu 
rality of openings therein adapted to register to 
provide communication between the developing 
chamber and the annular channel, Said inner, 
middle, and outer members having movement 
axially with respect to each other and having 
independent movements of rotation, Said annu 
lar channel also having both axial and rotational 
movement with respect to the developing cham 
ber, whereby the parts may be quickly assembled 
and separated for cleaning. 

2. A light, portable, readily Separable appara 
tus for batch development of photographic paper 
of the type developed by a gas; including a two 
piece hollow cylindrical developing chamber hav 
ing a gas inlet and comprising an inner cylin 
drical wall, an outer cylindrical wall and a bottom 
wall; said pieces having relative axial movement 
whereby to separate them for cleaning or for 
positioning of ppaer in the annular chamber, a 
co-axial degasing chamber having axial nove 
ment with respect to the developing chamber, 
one of the developing chamber Walls having a 
series of spaced openings therein adapted When 
the wall is rotated to establish communication 
between the developing chamber and the dega S 
ing chamber, means for causing a developing gas 
to enter said inlet, and means for closing the 
apparatus to atmosphere when the developing 
chamber is being filled With gas. 

3. A light portable apparatus for the dry de 
velopment of photographic paper comprising two 
nesting, generally cylindrical members each hav 
ing at its lower end a lateral perforated flange, 
an outer tube spaced from and coaxial with both 
of said inenbers and Snugly fitting the flange of 
one of the members to form an Open top annul 
lar developing chamber, a cover Snugly fitting 
the top of the tube and closing the top of the 
chamber, the two fanges being in sliding contact 
with each other and relatively movable with 
their cylindrical members to bring the perfora 
tion in one flange into or out of registry with the 
perforation in the other flange, a receptacle 
adapted to contain gas absorbing means posi 
tioned below the flanges. So as to communicate 
with the annular developing chamber thru the 
aligned perforations in the two fanges when one 
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6 
of the generally cylindrical members is turned 
with respect to the other generally cylindrical 
member, whereby when the perforations are out 
of registry the gas is held in the annular develop 
ing chamber and when the perforations are in 
registry, the developing chamber is in communi 
cation. With the gas absorbing receptacle. 

4. the device Of claim 3 in Which the receptacle 
is divided into two annular compartments and 
both of the compartments in the receptacle are 
in free communication with the developing 
chamber When the perforations are in registry. 

5. A portable apparatus for the dry develop 
Inent of photographic paper connprising in com 
bination a middle cylindrical member having a 
horizontal rim at its bottom, an inner cylindrical 
member having a horizontal rim at its bottom, 
said members nesting and having relative move 
ment of rotation, an outer cylindrical tube Sur 
rounding said members to form therewith an 
annular developing chamber, an absorbing cham 
ber below the developing chamber, said rims hav 
ing openings Spaced to coincide upon relative 
movement of the nesting members whereby a 
turn of the middle member will place the open 
ings of both rins in position to permit the pas 
sage of vapors from the developing chamber to 
the absorbing chamber, and a further turn of the 
middle tube Will place the openings of both rims 
out of registry and therefore prevent the passage 
Of Vapors from the developing chamber to the 
absorbing chamber. 

6. A portable apparatus for the dry develop 
ment of photographic paper comprising in com 
bination a pair of nesting coaxial tubes to form 
between then an annular space, means for clos 
ing Said Space at top aid botton to form an 
annular developing chamber, heating means 
Within the nested tubes and in communication 
With said chamber for evolving developing vapors, 
a base receptacle Secured to the developing cham 
ber for holding material to absorb excess vapors, 
and means norinally closing communication be 
tween the developing chamber and the receptacle 
but movable to establish Such communication, 
SO that after development of the paper is com 
pleted excess vapors from the heating means may 
paSS from the developing chamber into the base 
receptacle and there be absorbed. 

7. A readily portable device for the dry de 
velopment of photographic papers in small lots, 
comprising two coaxial tubes forming the side 
margins of an annular developing chamber, a 
cover for closing the top of said chamber, means 
for holding photographic paper in place in the 
annular developing chamber, means for the con 
trolled introduction of a fluid reagent into the 
device, means for producing developing vapors 
from said reagent, a receptacle at the bottom 
Of the chamber coaxial thereWith to receive ma 
terial to absorb said vapors, and means normally 
closing communication between the annular de 
veloping chamber and the receptacle but mov 
able to establish Such communication, so that 
after development of the paper is completed ex 
CeSS Vapor from the vapor producing means may 
paSS from the developing chamber into the ire 
ceptacle and there be absorbed. 

8. Apparatus for the dry development of photo 
graphic paper comprising in combination an 
Outer tube, a Smaller diameter tube flanged at 
top and botton to form With the outer tube an 
annular developing chamber, means for securing 
a sheet of exposed but undeveloped photographic 
paper Within said chamber, a vapor chamber in 
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communication with the developing chamber and 
located inside the Smaller diameter tube, a re 
ceptacle for the controlled introdouction of a 
vapor producing liquid reagent, said receptacle 
having a closure controlled opening to the at 
mosphere and a closure controlled opening to 
the apparatus, whereby proper manipulation of 
the closures will simultaneously permit passage 
of liquid reagent into the vapor chamber and 
prevent escape of the atmosphere of the vapors 
evolved, a readily detachable base adapted to 
contain means for absorbing excess developing 
vapors, and means normally closing communica 
tion between the developing chamber and the 
readily detachable base but movable to establish 
such communication, so that after development 
Of the paper is completed excess vapors from the 
vapor chamber may pass from the developing 
chamber into the readily detachable base. 

WALTER, C. SNELLING. 
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