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NATED STATES PATENT OFFICE. 
ERCY C. R.A.I.EPE, ANE WILLIAM PINCH, OF CLEVELAND, CHIO. 
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a : X at: 

i. ,833. Specifia&tion of Letters Patent, EPaterated May 2, 29 . 
Application filed Ray 1, 1959. Serial No. 493,275. 

To all whom it may concern: 
ise it known that we. PERCYC. R.ALPI and 
jLili AAI PINCI, citizens of the United 

States of Anerica. and residing at Cleve 
land, in the county of Cuyahoga and State 
of Ohio, have invented certain new and use 
ful inniprovements in Automatic Switch 
i)perating Mechanism; and we do hereby 

exact description of the invention, such as 
will enable others skilled in the art to which 
it pertains to make and use the same. 

his invention relates to improveinents in 
automatic switch operating mechanism and 
particularly adapted for use with photo 
graphic printing machines for timing the 
length of exposures. 
The object of the invention is to provide 

a machine of the character referred to which 
is simple in construction, automatic in op 
eration, and which will give an exposure de 
pendent upon and inversely proportional 
to the strength of the light. 
Generally speaking the invention may be 

defined as consisting of the combinations of 
elements embodied in the claims hereto an 
nexed and illustrated, in one embodiment. 
in the drawings forming part hereof. 
In the accompanying drawings Figure 1 

represents a somewhat diagrammatic plan 
view of an apparatus constructed in accord 
ance with the invention. Fig. 2 represents 
a side elevation of the apparatus shown in 
the preceding figures, the negative support 
being omitted for clearness of illustration. 
Fig. 3 represents a front view of a part of 
the front of the machine. Fig. 4 is a section 
on line 4-4, Fig. 2. Fig. 5 is a detail view, 
mostly in section, of the connections between 
the conducting rings and the terminals of 
the electro-magnet 14. 

In carrying out the invention, the essen 
tial parts of the machine are mounted in 
any convenient form of cabinet, but this 
is omitted from the drawings for clearness 
of illustration. 

Describing the parts by reference char'- 
acters, 1 denotes a bed plate, preferably of 
insulating material, on which the various 
parts of the apparatus are suppgrted. This 
bed plate is provided with suitable stand 
ards 2, 3, 4 and 5, for a purpose to be de 
scribed hereinafter, and with an upwardly 
projecting casing 6 upon which there is 
mounted an electric notor 7 of any ap 
proved construction, Said motor being pro 

declare the following to be a full, clear, and 

vided with a worm shaft 8 and meshing 
with a worm gear 9 on a shaft 10 support 
ed by the standards 3 and 4. For con 
venience of description, that eiid of the ap 
paratus on which the motor 7 is mounted 
will be referred to hereinafter as the “rear . 
end and the opposite end as the “front-end. 
The front end of the shaft 10 is provided 
with a pinion 11 meshing with a gear 12 
on a shaft 13 which is supported at its rear 
end by the standard 5 and at its front end 
by the standard 2. The shaft 13 has naount 
ed thereon an electro-magnet 14. 

15 denotes an insulating sleeve with con 
ducting rings 16 and 17 mounted thereon 
with which the brushes 18 and 19 respec 
tively are in engagement. By reference to 
Fig. 5, it will be seen that the te;"minals of 
the electro-magnet 14 are led to the rings 
16 and 17 in such a manner as to permit the 
rotation of said rings and of the electro 
magnet without any interference between 
said terminals and the brushes. In front 
of the electro-magnet is an armature 20, 
which is rigidly mounted upon a non-con 
ducting sleeve 21 loose upon the shaft 13. 
The armature is provided with a plurality 
of rearwardly projecting buttons or spacers 
22 of non-conducting material, which pre 
vent the armature from “freezing” to the 
magnet. A coil spring 23 is connected at 
one end to the armature 20 as by means of 
a stud 24, and has its other end connected to 
some fixed part of the apparatus, for in 
stance the standard 2. as shown at 25. In 
front of the standard 2, the sleeve 21 has 
mounted thereon a conducting ring 26 
against the strface of which a spring finger 
27 bears, said finger being carried by the 
forwardly projecting contact member 28. 
This conducting ling is loosely nonited on 
the sleeve 21 being secured against rotation 
thereon to standard 2, shown at 2(3. 

In front of the contact finger 28 is a dial 
29, carried by the front of the base plate 1. 
This dial. as will appear from IFig. 3, is 
provided with a series of equally spaced 
ninerals aid with an indicating ?inger 30 
which is rotatably not inted on said dial all 
which co-acts with the nulnerals in a nal) - 
near to be explained hereil after. 

31 denotes a contact finger which is 
not inted oil the rear side of the dial. In 
dicating member 30 and contact finger 31 
are connected so as to move in unison. For 
the purpose of securing such connectiol all d 
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fecting this resuit and for the purpose of 

io insulate these membe's from each other, 
inenber 31 may bc provided with a shaft 
32 extending throttish an insulating bishing 
33 in the dial 29. ...it its fro; it Cinct the 
shaft 32 is shown as threaded into a suitable 
liece of insulating material 34 in the l; 
35 on which the indicating finge: 30 i 
innoll inted. 

3(; denotes a ring of conducting material 
mounted on the dial 29 and adapted to be 
engaged by oppositely extending spirings BT 
arried by the hitb of the contact inger 31 
3S. denotes a casing which may he applied 

to the lamps 39, these lamps being the actinie 
minal 70 of the motor by wires 56 and lamps that are provided for printing pur 

poses and being referred to hereinafter as 
the “printing lamps. Any suitable ntl:- 
her of these lamps will be employed. The 
ease 3S will be provided with an opening 40 
ton which the negative is placed when 

inted. x - 

42 denotes a lamp having an orange or red 
shade. This lamp may be made use of for the 
purpose of centering the sensitized paper or 
other material employed in printing all ( 
will be referred to hereinafter as the “in 
spection” lamp. - 
With the apparatus thus far described. 

employ electric circuits for automatically en 
ergizing the printing lamps. 39, for placing 
in operation the motor and the shaft 13 with 
its appurtenances, and for automatically 
suspending the operation of said laiips, no 
ior and shaft after subjecting the negative 
and sensitized material to a predetermined 
ligit exposure. These circuits are illus 
trated in Fig. 1, wherein 43 and 44 repre 
sent positive and negative conductors iead 
ing to any source of electrical energy (not 
shown). Conductor 43 is connected to the 
contacts 45 and 46. These contacts are 
spaced from oppositely arranged contacts 
and 48 and the arrangement of pair: 
such that when the circuit is closed between 
contacts 45 and 47 it will be broke in setwee: 
contacts 46 and 48, and vice versa. For e. 

: f). 1- - 

complishing other results to be pointed out 
hereinafter, employ a pair of solenoids 49 
and 50 having a common core 51. This core 
is provided with an extension which fits be 
tween contacts 45 and 47, and 46 and 38. 
This extension consists of an insulating i'od 
52 carried by the core 51 and having at one 
end thereof a circuit-closing segment 53 and 
at its opposite end a circuit-closing segment 
5:3. The core 51 is also provided with a stop 
disk 55 which, when the coil 50 is energized, 
wii iunit the movement of the core toward 
saici coil and which will in a similar manner 
init; the movement of the core toward the 
coil 49 when the latter coil is energized. 
The coils and the disk 55 are so ::1 ranged 
that when the core is at one limit of its 
movement, the circuit closing segment 53 

co; 

leiing shown in the 

3. 33 C3" 

is the circuit between the contact linein 
45 and 47 and won the core 51 is at: the 

opposite limit of its movement, the circuit 
ing segment 54 is interposed between 

coit: cis 46 and 4S and closes the circuit 
therebetween. 
The gei eral arrangement of Yiring is as 

follows.--The conductor 44 is connected to 
one terminal of the solelloid 49 and to one 
telliinal of the Solenoid 50 by a wire 56 and 
a wire 57 which has a branch to each sole 
lic and the condictor 44 is also connected 
to Ole terminal of the printing lan)ps 39 by 
the wire 56 and a wire 56 and to one ter 

56 and one terminal of the inspection 
lap by wire 56°. To the other termi 
hals of the printing lamps 39 is connected 
a wire 56° which branches, a part 56 going 
to the terminal 71 of the motor and a part 
59 going to the contact. 19. A wire (3) is 
connected to the ring 36 and to the contact 
point 4S. A wire 61 extends from the con 
tact 18 to the wire 61. A wire 62 extends firclin 
the ring 26 to the other terminal of the Sole 
noid 50. A wire 58 extends from the other 
tellinal of the solenoid 49 to the contact 47 
aid in this part of the circuit is arranged a 
switch 59 which is normally held open by 
means of a spring 60. A wire 43 connects 
the other ei'iminal of the inspection lamp 
with the contact 47 n 

With the parts arranged as described, the 
operation will be as follows-the parts 

a wings in the po 
{ey try previous to the 

::iiig operation. The neg 
hi Viig applied to its fraule or 

'isii); viii. i. e. iSensitized material applied 
f) "eto, tie opera (): closes the switch 59. 
Some of the current flowing through the 
col) it ctor 43 and the contacts 45 and 47 is 
shut ited through the solenoid 49. This ener 
gizes the Solenoid and throws the core 54 to 
the right, intil stop 55 engages thé Soieroid 

This in ovement of the core inninct it fely 
is the circuit through the lap 42 and 
the circuit, between the contacts 46: { 

sitioi, which th 
g of thi 

4S through the segment 54. Current 
flows through the conductor 43, contacts 4 

i 
{ 

and 48, conductors 61 and 61 to brush 1S 
then throigh the winding of the electro 
imagnet 14, brush 9 and conductor 59°, 
where it is divided, part of the current going 
to the motor through branch 56, brush (i. 
and brush T0 and conductors 56 and 56 and 
part of the current flowing through branch 
56° to the launps 39, thence through the con 
ductor 58 to conductor 56 to 44. The lamps 
39 are illuminated and the motor 7 is driven. 
3y aneans of the reduction in speed effected 
by Woian S, worm gear 9, pinion 11 and gear 
12, the shaft 13 is rotated slowly. This en 
ergizing of the electro-magnet 14 causes the 
aii)}:ture 20 to turn with said electro-imag 
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net on the shaft 13, and through the sleeve 21 
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with which the armature is rigidly con 
nected, and to rotate the contact finger 28. 
It will be understood that the indicating 
member 30 has been previously set to such 
position with reference to the numbers on 
the dial as will correspond with the light 
exposure to be given other sensitized mate 
rial. As soon as the contact finger 28 en 
gages the contact finger 31, the circuit of the 
circuit-changer is closed through 43, 46, 48, 
61, ring 36, springs 37, finger 31, finger 28, 
ring 26, conductor 62, solenoid 50, conduc 
to's 57 and 56, back to 44. This at once en 
ergizes the solenoid 50 and shifts the core to 
the position shown in Fig. 1, thereby break 
ing the circuit of the printing lamps. 39 at 
contacts 46 and 48, immediately stopping the 
operation of the motor and the parts driven 
thereby and immediately illuminating the 
inspection lamp. The rotation of the arma 
tu'e 20 has however wound up the spring 23. 
\s soon as the magnet 14 is deenergized by 
the breaking of the circuit in the manner 
just described, the sleeve 21 is free to rotate 

the said circuit, a timing device driven by 
said motor, a second electric circuit, an in spection lamp therein, and electrically op 
erated mechanism arranged to break the 
first circuit and close the second circuit when 
the timing device has been moved a prede 
ermined distance by the motor. 
2. In a photographic printing machine, 

the combination of an electric circuit, a 
printing lamp therein, an electric motor in 
shunt with said circuit, a shaft driven by 
said motor, an electro-magnet on said shaft, 
an armature for said magnet loosely mount 
ed on said shaft, a spring connected with 

and the spring 23 restores the armature 20. 
and contact finger 28 to initial or starting 
position. 
From the above description it will be ap 

parent that, when the circuit, including the 
printing lamps 39, is established, the circuit 
including the inspection lamp 42 is broken, 
and vice versa. Furthermore, as the speed 
of the motor 7 (and consequently the length 
(if exposure) is dependent upon the amount 
of current supplied to the motor, it will be 
apparent that my apparatus automaticaily 
provides for a longer or shorter exposure of 
the negative to the action of the printing 
lanip according as the current is weak or 
strong and hence according as the said 
lamps are illuminated fully or incompletely. 

It will be apparent that the solenoids 49, 
50, contacts 45, 48, and core 51 with seg 
ments 53, 54. constitute an electric circuit 
making and breaking device whereby the 
printing circuit is broken simultaneously 
with the closing of the inspection-lannp cir 
cuit and wherely the printing, motor and 
magnet circuits are automatically broken as 
soon as the circuit through solenoid 50 is 
closed by the engagement of contact fingers 
28 and 31. Furthermore, the motor 7, shaft 
3 with its self-adjustable finger 28 and the 

adjustable contact finger 31 and the circuit 
including said contact fingers and the cir 
cuit-closing device constitute a timing de 
vice whereby the length of the exposure of 
the paper or other sensitized material to the 
action of the printing lamps may be deter 
mined. 
What we claim is:-- 
1. In a photographic printing unachine, 

the combination of an electric circuit, a 

said armature, a contact member movable 
with said armature, an adjustable contact 
men her sith which the former contact 
member is adapted to engage, a circuit 
breaker for the lamp circuit, and a circuit 
including said circuit breaker and said con 
tact members. 

3. In a photographic printing machine, 
the combination of an electric circuit, a 
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printing lamp therein, an electric motor, a 
shaft driven by said notor, an electro-nag 
net on said shaft, an arnature for said mag 
net loosely mounted on said shaft, a contact 
device movable with said arnature, an ad 
justable contact member with which the 
former contact member is adapted to en 
gage, a circuit-breaker for the lamp circuit, 
a circuit including said circuit breaker and 
Said contact members, and means for restor 
ing the ariature to initial position, 

4. In a photographic printing machine, 
the combination of an electric circuit, a 
printing lanp therein, an electric motor. a 
shaft driven thereby, an electro-magnet 
mounted on said shaft, an electric circuit in 
cluding said magnet, an adjustable contact 
member, an armature for said magnet 
loosely mounted on said shaft, a second con 
tact member movable with , said armature 
and adapted to engage with the former con 
tact member, a circuit breaking device, an 
electric circuit including said device and 
said contact members and arranged to break 
the lamp, motor and magnet circuits when 
said contact members are in engagement, 
and means for restoring said armature and 
the second contact member to initial posi 
tion. 

5. In a photographic printing machine, 
the combination of an electric circuit, a 
printing lamp therein, an electric motor, a 
shaft driven thereby, an electro-magnet 
mounted on said shaft, an electric circuit in 
cluding said magnet, an adjustable contact 
clevice, an armature for said magnet loosely 
mounted on said shaft, a second contact 
member movable with said armature and 
adapted to engage with the former contact 
member, a third electric circuit, an inspec 
tion lamp therein, a circuit making and 

riating lahap therein, an electric motor in breaking device, an electric circuit including 
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said device and said contact, embers aid 
arranged to break the pinting lamp, motor 
and unagilet circuits when said contactinen 
le's are il) engagenbelt, and to close the in 
spection lan) p. circuit, and neans for re 
storing said 'natire and the second con 
tact member to initial position. - 

6. In a photographic printing inachine, 
ihe combination of an electric circuit, a 
piliuting lami) the rein, a motor, a 

on said shaft. an arinature loosely nounted 
on said shaft, a contact member movable 
with said a 'nature, an adjustable contact 
neiniei with which the former member is 
adapted to engage, an electric circuit in 
cluding the terminals of the electro-magnet, 
a circuit breaker, and an electric circuit in 
cluding said circuit breaker and said con 
tact member's, Said circuit breaker being air 
ranged to break the three first-inentioned 
circuits when said members are in engage scrat 

ment. - 
T. in a photographic printing machiae, 

the combination of an electric circuit, an in 
spection lamp therein, a second electric cir 
cuit, a solenoid therein, a switch actuated by 
said Solenoid and arranged to break said 
first-mentioned circuits and simultaneously 
close a third circuit, a motor and printing 
lamp in said last-mentioned circuit, a shaft 
operatively connected with said motor, an 
electronaglet in ounted on said shaft, an 
amature for said magnet loosely mounted 
On said shaft, a contact finger rotatably 
movable with said armature, a second ad 

shaft. 
driven thereby, an electro-magnet in ointed 
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justable contact nember with which tile 
finger will engage when the finger is ro 
tated by the motor, thus closing a fourth Cir 
cuit having a solenoid therein which by its 4 
action restores the first circuit again and a 
coil spring for restoring said amature with 
attached contact member to initial position 
after same has been rotaied by the moto'. 

8. In a photographic printing Enachine. 4 r. 
the combination with an eiectric circuit, an 
inspection lamp thereila and in acticia when 
the machine is inactive, a second electric cir cuit adapted to energize a revolving Inagnet, 
arranged in said circuit, the magnetism 
thereof to attract a rotatable armature and 
cause said armature to rotate with said mag 
net, a motor for driving said magnet and a 
timing device comprising a finger secured to. 
said armature, a second finger adjustably 
mounted in proximity to said first finger so 
that said first finger will contact, there with 
when revolved by the armature, a pointer se. 
cured to said second mentioned finger and 
adapted to move there with, a dial arrange 
in proximity to said pointer and ineans for 
restoring the armature and irst-mentioner 
finger to their initial positic, then the cho 
tor circuit is broken. - 

Signed by as at Cleveland, Chio, this 31st 
day of August, 1908. 

PERCYC. R.A.L. 
WILLARE PENCE, 

Witnesses: 
VICTOR C. LYNC, 
N. L. McDONNELL, 
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