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Patented May 16, 1939 

UNITED STATES 

2,158,903 

PATENT OFFICE 
2,58,903 

PEOO-PRNTING APPARATUS 

Max Knobel, Arlington, Mass, assignor to Block 
Jones Photo Co., Inc., Dorchester, Mass, a 
corporation of Massachusetts 

Application January 20, 1938, Serial No. 185,879 
8 Clains. 

This invention relates to an improved photo 
printing apparatus constructed and arranged 
automatically to make prints from negatives by 
either contact or projection printing. I am 
aWare that mechanism of this nature and for this 
purpose has been suggested heretofore, and the 
primary object of my invention is to produce such 
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an improved apparatus which will function more 
accurately and successfully than like apparatuses 
heretofore known and which will produce superior 
results with greater efficiency. 

It is well known that negatives vary in many 
respects requiring different grades and speeds of 
printing paper, different timing exposures, etc., 
and One object of my invention is to provide an 
improved apparatus which will efficiently care for 
these varying conditions. To serve these func 
tions, the invention contemplates the employ 
ment of a light sensitive cell in combination with 
a thyratron tube and electric storage means, the 
tube preferably being of the gas-filled thermionic 
type adapted to change instantly from a non 
conductor to a conductor at a definite grid volt 
age and the electric storage means preferably 
being a plurality of condensers of varying ca 
pacities. Also cooperating with the tube and 
Condensers are preferably a plurality of poten 
tiometers serving to regulate the charging of the 
condensers. The employment of these various 
elements in a novel manner and in cooperation 
with switches and corresponding mechanism, all 
as hereinafter more Specifically described, pro 
vides a Substantially automatic photo-printing 
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apparatus capable of producing a superior prod 
uct at a very substantially greater efficiency than 
has been heretofore possible. 

Further novel features of the invention relate 
to means for supporting and holding the print 
ing paper and Switch mechanism cooperating 
therewith and with the light sensitive cell for re 
leasing the paper, terminating the printing ex 
posure, charging the condenser for the next ex 
posure, etc., all of which operations are carried 
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out automatically. 
These and other features of the invention will 

be best understood and appreciated from the foll 
Owing description of preferred embodiments 
thereof, selected for purposes of illustration and 
shown in the accompanying drawings, in which 

Fig. 1 is a side elevation of a projection print 
ing apparatus embodying my invention, 

Fig. 2 is a plan sectional view taken on line 
2-2 of Fig. 1, 

Fig. 3 is a plan sectional view taken on line 
3-8 of Fig. 1, 

(C. 88-24 
Fig. 4 is a sectional view taken on line 4-4 of 

Fig. 2, 
Fig. 5 is a sectional view taken on line 5-5 of 

Fig. 4, 
Fig. 6 is a sectional detail taken on 

of Fig. 2, 
Fig. 7 is a sectional detail of the print hold 

ing mechanism, 
Fig. 8 is a diagrammatic view showing the wir 

ing circuits of the apparatus, 
Fig. 9 is a plan view of a contact printing appa 

ratus employing the invention, 
Fig. 10 is a Sectional view taken on line O-O 

of Fig. 9, and 
Fig. 11 is a like view taken on line -- of 

Fig. 9. 
Referring first to Figs. 1-8 of the drawings, O 

indicates a post mounted on a base and carry 
ing the projection printing apparatus illustrated 
herein and comprising my invention. The nega 
tive support and the light projecting means co 
Operating therewith are carried by a bracket 2 
Secured to the post. The printing paper support 
and cooperating mechanism are carried by a 
bracket 4 on the post. The light sensitive cell 
and COOperating circuit and parts are carried in 
a housing 5 supported by a bracket f 6 on the 
post. 
A transparent plate 8 is arranged to receive 

and Support the photographic negative 9 and a 
hold-down member 20 carrying a transparent 
plate 2 for engaging the negative is pivoted to 
a bracket 22 at 24, an arm 25 being provided for 
pivoting the member 20 upwardly. The printing 
lamp 26 is mounted in a housing 28 on the bracket 
2 and the light is directed therefrom through a 
lens 29 onto a mirror 30 and from thence up 
Wardly through a lens 32, the negative 9, a lens 
33, a glass plate 34 set at an angle of 45 degrees, 
and then through the transparent support 35 
onto the printing paper 36. The operator is pro 
tected from the glare of the lamp by a shield 3 
pivoted at 88. 
The printing paper support 35 is carried on the 

bracket 4 which bracket also carries an arm 89 
pivoted thereto at 40. On the forward end of 
the arm is a foot 4 for engaging the printing 
paper and holding it against the support 35. 
Rearwardly of the pivot 40 a link 42 connects the 
arm to a piston 43 operating within a cylinder 
44. The cylinder is supported on a vertical post 
46 carried by the bracket f4. A spring 47 nor 
mally swings the arm downwardly and the piston 
and arm are adapted to be moved upwardly by 
the pressure of air from a pipe 48. 

line 6-6 
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Air pressure to the pipe 48 is controlled by a 

valve comprising a plunger 50 hung from a key 
52 pivoted at its rear end 53, the plunger being 
slidable within a cylinder 54. An electro-magnet 
55 mounted on the support 56 beneath the key 
and cooperating With an arnature 57 carried 
by the key is adapted when energized to hold the 
key down to the position of Figs. 4 and 8 wherein 
air pressure from a supply pipe 58 is conducted 
to the cylinder to force the piston upwardly. A 
Spring 60 serves normally to raise the key 52 up 
wardly to a position wherein the pipe (33 is con 
nected with an exhaust port 6 A. 
The glass plate 38 is mounted within a tube 62 

projected outwardly from the housing 5 and 
its function is to reflect a portion of the light 
passing through the negative through a condens 
ing iens 64 and onto a photo-electric cell 65 in 
the housing 5. A shutter 66 pivoted at 63 is 
norinally held in the light bean beneath the plate 
34 by a spring . , the shutter being pivoted out 
of the bean When a Solenoid coil 22 cooperating 
therewith is energized. 
The sole source of power supply for the appa 

ratus is the 20 volt line 3. This power supply 
operating through the transformer 75 and recti 
fier tube 6 gives about 400 Volts . C. across 
the 3.6 microfarad condenser 8. A drop wire is 
connected across this condenser consisting of a 
resistance 80 and three potentiometers 90, 9d 
and 92. Power for the filament of a thyratron 
tube 82 is taken from the transformer at a sec 
Ondary coil 84. 
The apparatus as illustrated employs three 

condensers 86, 8 and 88 of different capacities 
for respective varying the time of printing ex 
pOSure, and COOperating with these condensers 
are the three potentiometers 90, 9 and 92 each 
of which is individually adjustable, the potenti 
Ometers being adapted to bias the charging volt 
ages to the condensers for the purpose of vary 
ing the time of printing exposure in accordance 
with the grade of printing paper used, all as 
hereinafter more specifically described. The con 
densers are connected to the grid of the tube 82 
at 93 and respectively to three terminals 94 with 
which cooperates a switch pole 95. A wire 96 
connects this switch pole to a tap on the Sec 
ondary 84. 
The potentiometers 90, 9 and 92 are con 

nected to the source of electrical supply from the 
tube 76 and the condenser 78, and three adjust 
able taps 98 thereto connect with three terminals 
f00 with which cooperates a switch pole O. A 
wire 03 connects this switch pole with one side 
of a normally closed switch fo5. The other side 
of this switch is connected by a wire OT to the 
wire 93. The cell 65 is connected to the grid of 
the tube 82 and to the resistance 80. The elec 
tro-magnet 55 is under the control of a normally 
closed switch 09. 
The main lamp 26 and the solenoid 72, which 

latter serves to withdraw the shutter 66, are 
under the control of a normally open switch 
and the portion of the circuit to the solenoid 72 
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passes through a normally closed switch 3. 
The circuit from the lower terminal of a nor 
mally closed switch 5 passes through two elec 
tromagnets if 7 and 19 and to the plate of the 
tube 82. The electromagnets f and f 9 are 
adapted respectively when energized to open the 
Switches. 09 and 3. 
The Switches 05, and 5, are arranged 

to be automatically operated from a rod 2 con 
nected to one end 23 of the pivoted arm 39, the 
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rod carrying three laterally extending lugs 25, 
A2 and 29 cooperating with the switches for 
this purpose. While the SWitch poles 95 and O 
may be operated independently if desired, it is 
more convenient that they shall be connected to 
a single operating knob (3 , it being understood 
that these poles are insulated from each other. 
The Switch mechanism operated by this knob 
may be mounted in any place convenient to the 
Operator as in a box 33 on the arm 52. 
The operation of the apparatus is substantially 

as follows: The operator first adjusts the taps 
98 respectively to positions on the potentiometers 
suitable to compensate for the grade of printing 
paper Which is to be used, these taps usually be 
ing adjusted only When a new or different batch 
of paper is to be employed, it being understood 
that the grade or speed of the same paper may 
vary in different batches. The operator then 
sets the double-pole switch SA to cut into the cir 
cuit 93 the condenser 86-88 which is most Suit 
able for the grade or Speed of paper being used 
and simultaneously therewith to place the corre 
sponding potentiometer in the circuit. 
The parts are shown in the printing position 

in FigS. 1 and 8. With the parts in the non 
printing position, the switches 05, 809 and 3 
are closed and the switches and 5 are 
open. With the parts in such non-printing po 
sition, one of the three condensers 86-88 is con 
nected between the grid and the filament of the 
tube 82 and the Voltage across this condenser is 
set by the corresponding potentiometer through 
a circuit including switches 0 and 05. 
After placing the negative and printing paper 

in place, the operator depresses the key 52 from 
its inoperative position shown in broken lines 
in Fig. 8, to the operative position, shown in full 
lines, the electro-magnet 55 thereupon serving 
to hold the key thus depressed. Air pressure 
thereupon passes through the pipe 48 and SWingS 
the arm 49 to the position shown in Figs. 1 and 8. 
The rod 2 thereupon serves to open switch fo5 
and close switches and if 5. Opening of the 
switch f O5 disconnects the biasing circuit from 
the potentiometer selected to the grid of tube 
82. Closing of the switch causes the main 
lamp. 28 to operate and energize the solenoid 72 
whereupon withdrawing the shutter from the 
path of the light beam received from the nega 
tive. Closing of the switch 5 completes the 
circuit from the plate of the tube 82 through the 
electro-magnets 7 and 9. However, the tube 
is of the gas-filled thermionic type which is a 
non-conductor until it reaches a definite grid 
voltage and no current will therefore immediately 
pass through this closed circuit. 
The glass plate 34 reflects onto the photo 

electric cell 65 a definite portion of the light re 
ceived from the negative and this cell thereupon 
allows current to flow to the Selected Condenser 
in proportion to the light thus received, whereby 
the voltage across the condenser is drawn down 
from the original negative value to which it was 
set. When this voltage reaches the value of 
about minus 1 volt, the tube 82 starts to conduct 
current through the electro-magnets i? and 

9, which thereupon open the Switches f3 and 
T. The spring 70 thereupon closes the shutter 

and the spring 60 raises the key 52 to its inop 
erative position. 
Upon upward movement of the key 52, the pipe 

48 is placed in communication with the exhaust 
port 6 f and the arm 39 is swung counter-clock 
wise under the action of the spring 47. The rod 
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2 thereupon closes the switch 05 and opens 
the Switches if and S. Closing of the switch 
05 again cuts in the biasing circuit. Opening 

of the switch if throws off the lamp 26 and 
breaks the circuit to the solenoid 72. Opening 
of the switch all 5 breaks the circuit through the 
electro-magnets and 9, it being noted that 
the Switch f is opened and the switch D5 is 
closed slightly prior to the opening of the switch 

5. Opening of the switch if 5 opens the cir 
cuit to the plate of the tube 82 and permits 
switches fo9 and 3 to close, whereupon the 
electro-magnet 55 is again energized and the cir 
cuit to the solenoid 72 will be closed upon sub 
sequent closing of the switch . . . Thus opening 
of the Switch 5 stops the tube 82 from conduct 
ing and such tube will not again start conduct 
ling until it again reaches a definite grid voltage. 

It should be understood that the condensers 
86-88 are of fixed values approximately in such 
a ratio as corresponds to the necessary tim 
ing for three grades of printing paper. The po 
tentiometers 90-92 allow adjustment independ 
ently for each grade of paper to give the proper 
speed and the more negative the C bias is made 
the longer is the resulting exposure time... We 
have found it advantageous to use relatively high 
voltages for the charging of the condensers 86, 
87 and 88. The higher this voltage, within suit 
able limits, the greater the accuracy of the tim 
ing cycle and while the apparatus will work with 
voltages from 20 volts up to reasonably high 
limits, we have found it preferable to use rela 
tively high voltages in the order of from 100 to 
150 volts. . 

In Figs. 9-11, I have illustrated my invention 
as adapted to contact printing. In this appara 
tus the negative and printing paper are supported 
in contact with each other on a transparent 
plate 40 inset on a support .42. Fixed to a 
shaft 43 on this support is a pair of arms 44 
having posts 45 carrying a frame 47 having a 
transparent foot 48 for engaging the print and 
negative. A hood 49 is mounted over the top 
surface of the foot and carries a photo-electric 
cell f 50 therein corresponding to the cell 65. 
This pivoted unit is provided with an operating 
handle 52 secured to the shaft. A spring 53 
normally holds the unit in its raised position, 
indicated in broken lines in Fig. 10, and an ar 
mature 55 carried by the handle and cooperat 
ing with an electro-magnet 56 is adapted to hold 
the unit down after it is depressed into the down 
position, the electro-magnet and its operation 
being like the electro-magnet 55 already de 
scribed. -- 

Rearwardly of the shaft 43 are three switches 
205, 2 and 25 corresponding respectively to 
the switches 05, if and 5, and cooperating 
with these switches are three shouldered ele 
ments 60 fixed to the shaft. The arrangement 
is such that when the unit is in its up position 
the switch 205 is closed and the switches 2ff and 
25 are open. When the unit is in its down post 
tion the switch 205 is, open and the switches 2 
and 25 are closed. A double pole switch 23, like 
the switch f3, may be mounted on the support 
42 as illustrated in Fig. 9. 
This form of my invention otherwise employs 

the circuit and parts illustrated in Fig. 8 and the 
operation thereof is substantially the same as has 
already been described in reference to Figs. 1-8. 
Light from the lamp 26 passes through the Com 
bined negative and printing paper and onto the 
cell 50, the amount of such light reaching the 

cell being a definite portion of the light passing 
through the negative. 

It will now be apparent that I have produced 
a photo-printing apparatus which is substantial 
ly automatic and which will perform desired 
printing operations from negatives with great ef 
ficiency. In fact, this apparatus, constructed in 

5 

accordance with Figs. 1-8, has been in com 
mercial use in the regular production of prints 
from negatives for a period of some months and 
during such period it has produced a substan 
tially Superior product with an operating effi 
ciency of better than 99%, i. e., the print rejects 
have been considerably less than 1%, and has 
furthermore made more prints per hour than has 
been heretofore possible by using manual meth 
Ods. 

Having thus described my invention, what I 
claim is new and desire to Secure by Letters Pat 
ent of the United States is: 

1. In a photo-printing apparatus, a light sensi 
tive cell arranged to receive a definite portion of 
light passing through the negative being printed, 
a plurality of electric condensers respectively of 
different capacities arranged to be selectively as 
sociated with the cell and to have the electric 
charge thereof varied by the cell in accordance 
with the light received by the cell, a plurality 
of variable potentiometers respectively associated 
with the condensers to predetermine the original 
voltage across the condensers, a Switch for Selec 
tively associating the condensers with the cell, 
and means associated With the cell for terminat 
ing the printing exposure when the condenser 
selected is brought to a predetermined charge, 
variation of said original voltage by the po 
tentiometers being adapted to vary the time 
period for said termination of the printing ex 
pOSure, 

2. In a photo-printing apparatus, a light sensi 
tive cell arranged to receive a definite portion of 
light passing through the negative being printed, 
a plurality of electric condensers respectively of 
different capacities arranged to be selectively as 
sociated with the cell and to have the electric 
charge thereof varied by the cell in accordance 
with the light received by the cell, a plurality of 
variable potentiometers, switch means for selec 
tively associating the potentiometers with the 
condensers and the condensers with the cell, the 
association of the potentiometers with the con 
densers being adapted to predetermine the Orig 
inal voltage across the condensers, and means 
associated with the cell for terminating the print 
ing exposure when the condenser selected is 
brought to a predetermined charge, variation of 
said original voltage by the potentiometers be 
ing adapted to vary the time period for said ter 
mination of the printing exposure. 

3. In a photo-printing apparatus, a light sensi 
tive cell arranged to receive a definite portion of 
light passing through the negative being printed, 
a plurality of electric condensers respectively of 
different capacities arranged to be selectively as 
sociated with the cell and to have the electric 
charge thereof varied by the cell in accordance 
with the light received by the cell, a plurality of 
variable potentiometers respectively associated 
with the condensers to predetermine the original 
voltage across the condensers, a unitary double 
pole multiple-throw Switch for selectively, asso 
ciating the potentiometers with the condensers 
and the condensers with the cell, and means as 
sociated with the cell for terminating the print 
ing exposure when the condenser Selected is 
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brought to a predetermined charge, variation of 
said original voltage by the potentiometers being 
adapted to vary the time period for said termina 
tion of the printing exposure. 

4. In a photo-printing apparatus employing a 
light sensitive cell arranged to receive a definite 
portion of light passing through the negative being 
printed and a condenser associated with the cell 
and arranged to have the electric charge thereof 
varied by the cell in accordance with the light re 
ceived by the cell, a support, means novable to 
operative and inoperative positions and arranged 

2 5 

in the former position to clamp a printing paper 
on, the support, means including an electro-mag 
net for holding the clamping means in operative 
position, a, normally closed switch in the electro 
magnet circuit, a second electro-magnet arranged 
in position to open the switch, means associated 
with the cell for terminating the printing ex 
posure and energizing the second electro-magnet 
Whereby to release the holding electro-magnet 
when the condenser is brought to a predeter 
mined charge, a second switch in the circuit of 
the second electro-magnet, and nea, nS for Open 
ing the second switch when the holding electro 
nagnet is released. 

5. The apparatus defined in clain 4 wherein 
said second switch is normally closed and wherein 
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4. 

said means for opening the second Switch is 
carried by the first-named means and Operates 
to open the second switch while the first-hained 
means is moving to the inoperative position. 

6. In a photo-printing apparatus employirig a 
light sensitive cell arranged to receive a definite 
portion of light, passing through the negative being 
printed, a condenser associated with the cell and 
arranged to have the electric chargethereof Varied 
by the cell in accordance with the light received 
by the cell and a gas-filled thermionic tube as 
sociated with the cell and condenser and adapt 
ed to change instantly from a non-conductor to 
a conductor at a definite grid voltage, a Support, 
means movable to operative and inoperative posi 
tions and arranged in the former position to 
clamp a printing paper on the Support, means for 
holding the clamping means in operative posi 
tion, means including a circuit and Switch there 
in forbiaging the charge of the condenser through 
the tube when the switch is closed, a Second Switch 
in the circuit to the plate of the tube, means as 
Sociated with the cell for releasing Said holding 
means when the condenser is brought to a prede 
termined charge, and means operative thereupon 
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by movement of the first-named means to termi 
nate the printing exposure, close the first Switch 
and open the second Switch. 

7. En a photo-printing apparatus employing a 
light sensitive cell arranged to receive a definite 
portion of light passing through the negative being 
printed, a shutter normally in the path of Such 
light, an electromagnet for withdrawing the 
shutter, a condenser associated with the cell and 
arranged to have the electric chargethereof varied 
by the cell in accordance with the light received by 
the cell and a gas-filled thermionic tube associated 
With the cell and with the condensei' and adapt 
ed to change instantly fron a non-conductor to 
a conductor at a definite grid voltage, a Support, 
means novable to operative and inoperative posi 
tions and arranged in the former position to 
clamp a printing paper on the Support, means in 
cluding an electiromagnet for holding the clamp 
ing neans in operative position, two normally 
closed switches respectively in the circuit.S of Said 
electromagnets, two electromagnets arranged 
respectively to open said normally closed switches, 
a switch in circuit to the plate of the tube and 
through the said two electromagnets, and means 
associated with the cell for opening the last 
named switch when the condenser is brought to 
a predetermined charge. 

8. In a photo-printing apparatus employing a 
light, sensitive ceil arranged to receive a definite 
portion of light passing through a negative being 
printed, a plurality of electric condensers of dif 
ferent capacities associated With the cell and 
arranged to have the electric charge thereof 
varied by the cell in accordance with the light re 
ceived by the cell and a plurality of variable 
potentiometers respectively associated with the 
condensers to predetermine the original voltage 
thereaCroSS, a support, means movable to operative 
and inoperative positions and arranged in the 
former position to clamp a printing paper on 
the Support, means for holding the clamping 
means in operative position, a switch for selec 
tively aSSociating the potentiometers with the con 
densers, a Second SWitch in Series circuit with the 
first Switch, and means associated with the cell 
for terminating the printing exposure, releasing 
said holding means and closing the second switch 
When the COndenSer Selected is brought to a pre 
determined charge. 
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