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UNITED STATES PATENT OFFICE. 
GLEN M. DYE, OF LAMAR, COLOR ADO. 

AUTOMATIC PHOTOPRINTING-MACHINE. 

1,001,373. Specification of Letters Patent. 
Application filed August 9, 1910. 

Patented Aug. 22, 1911. 
Serial No. 576,341. 

To all whom, it may concern: 
Be it known that I, GLEN M. DYE, a citi 

zen of the United States, residing at Lamar, 
in the county of Prowers and State of Colo 
rado, have invented a new and useful Auto 
matic Photoprinting-Machine, of which the 
following is a specification. 
This invention has reference to improve 

ments in automatic photoprinting machines 
and its object is to provide a machine which 
will accurately time each exposure to insure 
uniformity of prints, which will secure 
speed in making quantities of prints of the 
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same subject and which will provide other 
advantages in the printing of pictures from 
negatives, the only attention required by the 
machine being the placing of the paper to be 
exposed in a holder, one sheet at a time. 
The present invention provides means 

whereby the time of exposure may be regu 
lated within wide limits to any desired 
degree. 
The invention will be best understood 

from a consideration of the following de 
tailed description taken in connection with 
the accompanying drawings forming a part 
of this specification, in which drawings: 

Figure 1 is a perspective view of the 
photoprinting machine showing the paper 
holding devices in an intermediate position. 
Fig. 2 is a vertical central section through 
the structure of Fig. 1 but on a somewhat 
larger scale. Fig. 3 is an end view with 
some parts broken away and in section of 
the paper feeding and clamping devices and 
adjacent parts. Fig. 4 is a section on the 
line A-B of Fig. 3, both figures being on 
a larger scale than that of Fig. 2. Fig. 5 is 
an elevation of the shutter mechanism as 
viewed from the side remote from the nega 
tive carrying members of the device. Fig. 6 
is a detail view of a portion of the speed 
regulating mechanism. 

Referring to the drawings there is shown 
a frame composed of four upright posts 
1-1 and 2-2 the posts 1 being joined near 
the lower ends by a cross piece 3 and near 
the upper ends by a board 4 while the posts 
2 are joined at intermediate points by cross 
pieces. 5. The pairs of posts 1 and 2 are 
joined together near the bottoms by side 
members 6 and near the tops by like side 
members 7. The frame thus shown and de 

rangement pointed out may 

scribed may be made of wood of suitable 
size or may be made of metal and while the 
arrangement of parts is adapted for the 
structures to be supported by the frame, it 
will be understood that the particular ar 

be departed 
from while still retaining all the salient 
features of the invention. 
Mounted in suitable bearings in the side 

members 6 near the posts 1 is a shaft 8 upon 
which is mounted a friction disk 9 and a 
pulley 10. 

Resting on and movable along the con 
necting pieces 6 is a carriage 11 having de 
pending guides 12 engaging the inner faces 
of the members 6 so that the carriage 11 
when moved is constrained to move in the 
direction of the length of the connecting 
members 6. Fast to the under side of the 
carriage are spaced strips 13 in straddling 
relation to the shaft 8 and these strips carry 
a bearing block 14 for another shaft 15 ex 
tending through another bearing 16 on the 
carriage 11. The shaft 15 at the end ad 
jacent to the shaft 8 carries a friction wheel 
17 in engagement with the friction disk 9 
and at the other end carries a pulley 18 con 
nected by a belt 19 to another pulley. 20 on 
the armature shaft of an electric motor 21 
in turn mounted on the carriage 11. 

Fast on one of the posts or legs 1 is a 
bracket 22 to which is pivoted a lever 23 
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having the lower end connected by a link . . 
24 to the carriage 11 while the upper end is 
formed into a handle 25 within convenient 
reach of an operator. The lever 23 is mov 
able to the desired extent between stop pins 
26 on an adjacent one of the connecting 
pieces 7 and a series of pins 27 adapted to a 
perforation 28 in the handle end of the 

90 

lever 23 constitute a convenient means for . 
holding the lever 23 in adjusted positions. 
By a proper manipulation of the lever 23 

the carriage 11 may be moved in the direc 
tion of the length of the shaft 15 carrying 
the latter with it so that the friction wheel 
17 is moved toward or from the axis of the 
disk 9 in accordance with the adjust 
ment of the leyer 23. Assuming the motor 
21 to be running then motion is imparted 
through the belt 19 to the shaft 15 and by 
the latter to the friction wheel 17 which, 
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being in engagement with the friction disk 
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9 will impart rotative movement to the lat 
ter at a speed depending upon the distance 
of the friction wheel 17 from the axis of 
rotation of the disk 9, which axis of rota 
tion coincides with the longitudinal axis 
of the shaft 8 and the speed of rotation of 
the shaft 8 will depend upon the position 
of the friction wheel 17 on the disk 9. 
While the variation of Speed in the shaft S 
will depend upon the adjustment of the le 
ver 23, the pins 27 will give sufficient range 
for ordinary purposes, but the differences 
in speed may be graded finer by providing 
a greater number of pins 27 within a given 
distance or the pins 27 may be omitted and 
some other means provided for holding the 
lever 23 if needed so that as many varia 
tions in speed as desired may be had. 
On top the posts or legs 1 is a shelf 29 

for the convenience of the operator and on 
this shelf at one side is a switch 30 which 
may be of the ordinary Snap Switch type 
and from this switch there leads a conduct 
ing cord 31 to the motor 21 so that the mo 
tor may be started or stopped at the will 
of the operator by a proper manipulation 
of the switch 30. 

Hinged to the top of the board 4 are two 
spaced arms 32 connected at the ends re 
mote from the hinges by a cross piece 33, 
which may be of the under-cut type so as to 
be embraced by clips 34, each carrying an 
arm 35 terminating in an angle finger 36. 
Each arm 35 also carries a spring finger 37 
extending through the arm 35 adjacent to 
the finger 36 in coöperative relation to the 
latter. The spring finger 37 normally tends 
toward the finger. 36 but may be moved 
away therefrom by a suitably applied force 
so that a sheet of paper indicated at 38 may 
be introduced between the fingers 36 and 
37 and will be held between these fingers 
by the elastic pressure of the finger 37. 
The photoprinting machine of the present 
invention is designed more particularly for 
use with the so-called gas-light or develop 
ing papers and the sheet 38 is assumed to 
be a sheet of such sensitive paper. Either 
one of the arms 32 carries a counter weight 
39, or any other suitable means for the 
same purpose may be employed. 
The board 4 carries spaced brackets 40 

connected at the outer ends by a strip 41 
for a purpose which will presently appear. 
Journaled on the brackets 40 is a shaft 42 
extending at the ends beyond these 
brackets. The shaft 42 has mounted there 
on a pulley 43 capable of turning freely on 
the shaft, except under conditions to be de 
scribed and this pulley 43 receives a belt 
44 extending around the pulley 10 on the 
shaft 8, so that when the shaft 8 is rotated 
the pulley 43 participates in such rotation. 
Mounted on the shaft 42 adjacent to the 

pulley 43 and secured to this shaft so as to 

rotate there with is a hub - 45 with diamet 
rically opposite radial arms 46 closely ad 
jacent to the pulley 43 and extending a 
short distance beyond the periphery of this 
pulley. Fast on the belt 44 at appropriate 
points are stop members or blocks 47 so po 
sitioned as to engage the arms 46 in suc 
cession, One of the blocks engaging an arm 
46 and imparting to the shaft 42. a semi 
rotation and then the second block engages 
the other arm 46 and completes the rota 
tive movement of the shaft 42. Since the 
belt 44 is quite long and the stops or blocks 
47 are separated a distance equal to half 
the circumference of the pulley 43 a consid 
erable period of time elapses between the 
rotative movements imparted to the shaft 
42 and this period of time may be varied at 
will by controlling the speed of rotation 
of the shaft 8 through the regulating fric 
tion drive 9 and 17. 
At an appropriate point in the length of 

the connecting bars or strips 7, there is se 
cured a cross piece 48 to which is hinged a 
box. 49 So that this box may be brought into 
an approximately horizontal position or 
may be turned about the hinge until it as 
Sumes an approximately vertical position. 
The box 49 is provided with a cover 50 
whereby access to the interior of the box is 
permitted. At one end the box carries an 
electric lamp of suitable candle and actinic 
power inclosed in a reflector 51. The kind 
of lamp used forms no part of the present 
invention, but it is preferred to employ a 
Nernst lamp fed by current through a flexi 
ble conductor 52 leading ultimately to a 
plug 53 adapted to any terminal socket of 
usual character. The conductor 52 may 
include a switch 54, shown as an ordinary 
Snap Switch, so that the lamp may be en 
ergized or the current may be cut off there 
from at will without the necessity of re 
moving the plug 53 from its socket or con 
trolling the current from the socket. The 
same conductor 53 may be branched off to 
the motor 21 and connected by the con 
ductor 31 to the switch 30, the lamp and 
motor thus being independently control 
lable buffed from the same source. 
The end of the box 49 toward which the 

reflector 51 is directed is formed with an 
opening 55 normally closed by shutters 56, 
and within the same end of the box are pro 
vided a series of grooves 57 for vignetting 
or other light controlling means. In front 
of the shutters 56 the box. 49 carries a board 
58 provided with an opening 59 through it 
matching the opening 55 in the correspond 
ing end of the box.49. The board 58 is 
spaced a short distance from the correspond 
ing end of the box 49 and the shutters 56 
are lodged in this space, being guided by 
parallel separated strips 60 fast on the board 
8. Each shutter is under the control of a 
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lever 61, 62 respectively, the lever 61 being 
of the first order and controlling one of the 
shutters, being connected thereto by a link 
63, and the lever 62 being of the third order 
and also being connected to the correspond 
ing shutter by a link 63. The shorter arms 
of the two levers are connected together by 
a link 64 and this link has fast thereto a 
pin 65 engaged by one end of an angle lever 
66 extending through the board 58 to the 
other side thereof and there supported in 
a bracket 67 fast on the board 58. The 
shorter arm of the lever 66 is bent into a 
hook 68 for a purpose which will presently 
appear. 
On the outer face of the board 58 there is 

provided negative holding means, compris 
ing a plate 69 held in spaced relation to the 
corresponding face of the board 58 by pins 
70 at the end of the plate 69 remote from the 
end engaging the negative while at the neg 
ative engaging end the plate is traversed by 
headed pins 71 each surrounded by a spring 
72 tending to force the corresponding end 
or edge of the plate toward the board 58. 
Under-riding the plate 69 are cams 73 on 
the ends of short shafts controlled by ma 
nipulating handles 74. The showing of the 
cams in the drawing is more or less indica 
tive and it will be understood that other 
forms of manipulating means for the plate 
69 whereby it may be moved against the ac 
tion of the springs 72 may be provided. The 
other end of the negative is controlled by a 
bar 75 movable behind guide strips 76 on 
the outer face of the board 58 on opposite 
sides of the opening 59 therethrough. The 
outer face of the board 58 may be rabbeted 
about the opening 59 So as to receive a plate 
77 of plain glass. In the drawings a nega 
tive is indicated at 78. 
The presser board by means of which the 

paper is held against the negative is made 
up of two members 79 80 respectively, each 
faced by a soft pad 81 preferably of heavy 
felt as is customary in structures of this 
kind. The presser board member 79 is car 
ried by a bar 82 extending through a suit 
able passage in the strip 41 and also through 
a suitable guide passage in the board 4, the 
bar being long enough for the purpose. The 
presser board member 80 is carried by an 
other bar 83 similar to the bar 82 and 
mounted in like manner in the strip 41 and 
board 4. The presser board members 79 
and 80 may therefore be moved toward and 
from the negative held by the board 58 so 
that paper placed against the negative may 
be clamped tightly thereagainst or on mov 
ing the presser board members away from 
the paper the latter may be released. 

Intermediate of the bars 82 and 83 the 
shaft 42 carries a drum or roller 84 from 
opposite sides of which project pins 85, 86 
respectively. In the path of the pin 85 the into a drawer. 103 supported in the frame. 

bar 82 carries a finger 87. In the path of 
the pin 86, the bar 83 carries fingers 88, 89, 
the finger SS being of such length and so 
curved as to remain in engagement with the 
pin 86 during a considerable portion of the 
rotative movement of the drum 84 for a pur pose which will presently appear. 
The end of the shaft 42 remote from that 

carrying the pulley 43 projects beyond the 
adjacent bracket 40 and there carries a crank 
arm 90 having at its free end a laterally 
projecting pin 91 on which is journaled a 
roller 92 moving in a longitudinal slot 93 
in an arm or link 94 
the adjacent bracket 40 and at the other end 
connected by a link 95 to one of the arms 32. 
The clips 34 carried by the bar 33 are ad 

justable lengthwise of the bar 33 and in 
order to adjust one or both of the arms 35 
with relation to the negative from which 
the prints are to be made when in position 
on the board 58, the bar 33 is graduated 
as indicated at 96 Fig. 1 and the negative 
holding plate 69 is also likewise graduated 
as indicated at 97, Fig. 1. 
The presser board member 79 has along 

the edge adjacent to the member 80 a plate 
98 in overlapping relation to the presser 
board member 80. . 

In order to hold the box.49 in the opera 
tive position it is provided with a loop 99 
in the path of which is a latch member 100 
on one of the side strips 7. The presser board member 79 is provided 
with a pin 101 normally engaging in the hook 
68 of the lever 66. 
The shaft 42 on the end beyond the pull 

ley 43 carries a crank handle 102 by means 
of which the shaft 42 may be turned irre 
spective of the belt 44 and blocks 47. 

pivoted at One end to 
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Let it be assumed that the parts are in the 

position shown in Fig. 3 with a sheet 38 
of sensitized paper gripped between the 
fingers 36 and 37, it being understood that 
the device is in a room where the light 
is wholly or practically non-actinic so far 
as the sensitive surface of the paper is con 
cerned, and also let it be assumed that the 
motor is running and consequently the belt 
44 is traveling at a certain predetermined 
speed. Ultimately the first block 47 in or 
der is brought into engagement with one of 
the radial arms 46 and a rotative move 
ment is imparted to the shaft 42. This re 
sults in the pin 86 moving the bar 83 by 
engagement of the finger 89 thereon and the 
presser board section 80 is withdrawn from 
engagement with the negative 78 or with 
paper pressed thereagainst. The retractive 
movement of the presser board section 80 is 
participated in by the presser board sec 
tion 9 because of the overlapping plate 98 and if paper be already present against the 
negative it is released and falls by gravity. 
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work in position to receive such paper sheet. 
Simultaneous with the movement of the 
presser board sections 79 and 80 away from 
the negative the crank pin 91 on the roller 
92 moves along the slot 93 and causes a 
movement of the arm 94 on its pivot sup 
port in a direction to act through the link 
95 to turn the arms 32 on their hinge sup 
ports in a direction to bring the paper 38 
toward the negative, the parts being pro 
portioned for this purpose. The paper is 
moved into position with respect to the 
negative while the presser board sections 79 
and 80 are in the withdrawn or retracted 
position. Since the shaft 42 is given one 
complete rotation by the action of the two 
successive blocks 47, the arms 32 are ulti 
mately returned to the upright position 
shown in Fig. 3. The time relation of the 
parts is such that as soon as the paper 
sheet 38 is in place against the negative the 
pin S6 comes into engagement with the fin 
ger 88 and forces the presser board section 
80 against the lower edge of the paper so 
as to grip the same just prior to the return 
movement of the arm 32 and as these arms 
move back to the initial position the paper 
which is only lightly gripped between the 
fingers 36 and 37 and therefore easily drawn 
therefrom is pulled away from the fingers 
and left in front of the negative. As soon 
as the fingers 36 and 37 are out of the way 
the pin 85 comes into contact with the fin 
ger 87 and the presser board section 79 is 
moved to engaging position with the paper 
thus firmly clamping it to the film surface 
of the negative. The movement of the 
presser board section 79 toward the nega 
tive causes the opening of the shutters 56 
by the pin 101 engaging the short arm of 
the lever 66 thus rocking this lever in a 
direction to act on the link 64 in a manner 
to move both levers 61 and 62 so that their 
long ends recede one from the other and the 
shutter members 56 are moved away one 
from the other so as to expose the openings 
59 to the passage of light from the lamp 
contained within the reflector 51. As this 
lamp is assumed to be burning and giving 
out actinic light, this light will act through 
the negative on the paper in the usual man 
ner. Since the shaft 42 comes to rest as 
soon as the second block 47 has moved from 
engagement with the respective arm 46 and 
as this takes place when the two presser 
board members 79 and 80 are in pressing 
engagement with the paper against the 
negative, the exposure of the paper to the 
light continues until the blocks, by the pro 
gressive movement of the belt 44, are again 
brought into engagement successively with 
the arms 46 and the action just described is 
repeated. The time of quiescence of the 
arms 32 is ample for an operator to place a 
second sheet EPpaper 38 between the fingers 
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36 and 37 ready for the next movement of 
these arms to carry the paper into operative 
relation to the negative. The machine is 
entirely automatic in operation except for 
the necessity of placing the sensitive paper 
between the fingers 36, 37 during the time 
of exposure of the sheet of paper clamped 
by the presser board sections 79 and 80. 
As soon as the blocks 47 again become active 
to the arms 46 the sensitive sheet 38 of 
paper begins its movement toward the nega 
tive and simultaneously therewith the pin 
86 engages and acts upon the finger 89 to 
move the presser board section 80 away 
from the negative carrying with it the 
presser board section 79, this movement re 
Sulting in the quick closing of the shutter 
members 56 and the exposed paper, being 
released by the presser board, falls by grav 
ity into the drawer 103 as the next sheet 38 
is placed in position to be clamped in the 
manner already described and exposed to 
the light as was the first sheet. The time 
of exposure may be set to a nicety by ad 
justment of the lever 23 so that the motion 
of the armature 21 is transmitted through 
the friction transmission gear to the belt 44 
and the latter is caused to travel at the re 
quired speed to provide for the quiescent 
state of the apparatus for a time equivalent 
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to the desired exposure, which time having 
been once ascertained, will be the same for 
all subsequent sensitive sheets and all such 
sheets will receive the same exposure to 
light and will therefore develop to like ex 
tents. When another negative is placed in 
the apparatus the proper time of exposure 
is ascertained by trial and then as many 
prints as desired may be made with the as 
Surance that the exposure will be the same 
in all of them. 

It is to be noted that the motor and the 
lamp are in the same circuit. This is im 
portant because it insures absolute uni 
formity of prints irrespective of any vari 
ations in the strength of the electric cur 
rent. Continual changes in the strength of 
current are common in every commercial 
circuit and it has been found that any 
printing device making no provision for 
automatic compensation for these changes 
cannot produce uniform prints except under 
occasional favorable conditions. With the 
present structure, however, if the light in 
creases or decreases in brilliancy, the motor 
runs correspondingly faster or slower, thus 
automatically adjusting the speed to the 
light and equalizing the exposures. 
When it is desirable to use negatives of 

Smaller size than the full size for which the 
machine is designed, or when it is desirable 
to print from some chosen portion of a nega 
tive other than the full surface then the 
parts may be readily set into proper relation 
by the scales 96 and 97. 
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What is claimed is:- 
1. In a photoprinting machine, a negative 

holder, a paper carrier novable into and out 
of operative relation to the negative holder, 
a slidable presser board including sepal'ate 
sections independently movable into opera 
tive relation to the negative lolder and 
simultaneously movable out of operative re 
lation to said holder, and actuating means 
for the paper carrier and presser board for 
operating them in predetermined timed rela 
tion. 

2. In a photoprinting machine, a negative 
holder, a paper carrier movable into and out 
of operative relation to the negative holder, 
a presser board made up of separate Sections 
slidable along parallel lines into and out of 
operative relation to the negative holder, 
and actuating means for the paper carrier 
and the presser board Sections for operating 
them in predetermined timed relation. 

3. In a photoprinting machine, paper 
holding and clamping means a continuously 
running belt and means coöperating with 
the belt for operating the paper holder and 
clamp intermittently. 

4. In a photoprinting machine a paper 
holder and a clamping means for the paper, 
a constant speed actuating belt therefor 
means coöperating with the belt for acting 
upon said holder and clamping means in 
termittently and means for varying the time 
of activity of the actuating means at Will. 

5. In a photoprinting machine, a hinged 
paper holder provided with means for grip 
ping a sheet of paper, a rotatable member 
and connections between the same and the 
paper holder for causing a complete to and 
fro movement of the paper holder at each 
rotation of the rotatable member, an endless 
drive element," and means thereon for im 
parting intermittent rotative movement to 
the rotatable member. 

6. In a photoprinting machine, a hinged 
paper holder provided with means for grip 
ping a sheet of paper, a rotatable member 
and connections between the same and the 
aper holder for causing a complete to and 
ro movement of the paper holder at each 

rotation of the rotatable member, and means 
for imparting intermittent rotative move 
ment to the rotatable member comprising an 
electric motor, an endless element actuated 
thereby, and coöperating means upon Said 
element and rotatable member, for impart 
ing rotative movement to the rotatable mem 
ber in alternation with periods of rest. 

7. In a photoprinting machine, a hinged 
E. carrier, a crank shaft and connections 
etween the same and the paper carrier for 

imparting a rocking movement to the paper 
carrier at each rotative movement of the 
shaft, a pulley loose on the shaft, arms on 
the shaft in operative relation to the pulley, 
a constantly running belt for actuating the 

5 

pulley and stop members on the belt mov 
able into engagement with the arms on the 
shaft 

8. In a photoprinting machine, a hinged 
paper callier, a crank shaft and connections 
between the same and the paper carrier for 
imparting a rocking movement to the paper 
Carlier at each rotative movement of the 
shaft, a pulley loose on the shaft, arms on 
the shaft in operative relation to the pulley, 
a constantly running belt for actuating the 
pulley and stop members on the belt mov 
able into engagement with the arms on the 
shaft, the stop members being spaced on 
the belt to engage the arms in immediate 
Sequence. 

9. In a photoprinting machine, a presser 
board comprising two sections slidable in 
dependently in one direction and together 
in the other direction, and means for caus 
ing the movements of the presser board sec 
tions. 

10. In a photoprinting machine, a presser 
board comprised of two sections movable 
independently toward active position and 
together away therefrom, slidable bars each 
carrying a presser board section, fingers car 
ried by the slidable bars, and a rotatable 
member. With pins thereon spaced to engage 
the fingers in predetermined order. 

11. In a photoprinting machine a presser 
board composed of two sections slidable 
independently toward active position, a 
shutter for admitting light to and excluding 
light from the Sensitive surface being acted 
On, and connections between one of the 
presser board Sections and said shutter for 
actuating the latter. 

12. In a photoprinting machine, a mov 
able paper carrier, a slidable sectional 
presser board for the paper, actuating means 
for the paper carrier and presser board 
timed to move paper into the path of one 
presser board section, to shift said section 
against the paper, to return the carrier, 
and to finally shift the other section against 
the paper, a driving means for said actuat 
ing means comprising an electric motor, a 
carriage on which the motor is mounted, 
and an adjustable friction drive gear be. 
tween the motor and the actuating means 
for the shutter and presser board adjustable 
by movement of the motor supporting car 
rlage. 

13. In a photoprinting machine, a mov 
able paper carrier, a presser board consist 
ing of two sections movable independently 
toward active position and together away 
therefrom, slidable bars each carrying a 
presser finger carried by the slidable bars, 
and a rotatable member with pins thereon spaced to engage the fingers in predeter 
mined order, and also in timed relation to 
the movement of the paper carrier. 14. In a photoprinting machine, a presser 
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board composed of two sections slidable in 
dependently along parallel lines toward ac 
tive position, and means operated by one of 
the presser board sections for controlling 
the admission of light to the sensitive sur face being acted on. 

15. In a photoprinting machine, a paper 
holder mounted for movement, a motor for 
actuating the same, a lamp, and means for 
maintaining the speed of the motor and the 
intensity of the light from the lamp, at the 
Copies of this patent may be obtained for 
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same ratio to insure uniform exposure of 
the sensitized paper irrespective of light variations. 
In testimony that I claim the foregoing 15 

as my own, I have hereto affixed my signa 
ture in the presence of two witnesses. 

GLEN M. DYE. 
Witnesses: 

O. E. LONG, 
E. W. SEWELL. 

five cents each, by addressing the “Commissioner of Patents, Washington, D. C.' 


