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UNITED STATES

PATENT OFFICE

PERCY €. RALPHE AND WILLIAM PINCH, OF CLEVELAND, CHIO.

AUTOMAYTIC SWINCH-0

Application filed May 1,

To all whom it may concern:

e it known that we. Prroy C. Raven and
Wirniam Pixcir, eitizens of the United
Btates of America, and residing at Cleve-
land, in the county of Cnyzhoga and State
of Ohio, have invented certain new and use-
ful Improvements in Automatic Switch-
Operating Mechanismy; and “we do hereby
dectare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to whicl
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.

Thé object of the invention is to provide
a machine of the character referred to which
ig 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 clearpess.-of illustration.
Fig. 8 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 snppgrted. Thiy
bed plate is provided with suitable stand-
ards 2, 3, 4 and 5, for a purpose {o be de-
scribed hereinafter, and with an upwardly
projecting casing” 6 upon which -there Iy
mounted an electric mwotor 7 of -any ap-

proved construction, said motor being pro- -
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vided with a worm -shaft 8 and meshing
with a worm gear ¢ on a shaft 10 support-
ed by the standards 8 and 4. For con-
venience of description, that end 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 frout 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 mount-
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 terminals 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
otie 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 sorface of which a spring finger
97 bears. said finger being carried by the
forwardly projecting contact member 28.
This-conducting ring is loosely monnted on
the sleeve 21 being seciired against rotation
thereon to standard 2, shown at 262, g

Tn front of the contaet finger 28 is a dia
929, carried by the frout of the base plate L.
This dial. as will appear from TFig. 3, is
provided with a series of equally spaced
numerals and with an indicating finger 30
which is rotatably mounted on =aid dial and
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which ‘co-acts with the ymumerals in a man-

ner to be explained hereinafter.

31 denotes  a eontact finger which s
mounted on tlie rear side of the dial. In-

dicating niember 30 and contael finger 31
are connected so as Lo move iy wnison.  For
the purpose uf securing such connection and
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to insulate these members from each other,
member 31 may be provided wilth a shaft
32 extending throug T an insulating bushing
in the dial 29, At its frout end ih
shaft 32 is shown as threaded into a suitable
piece of insulating matevial 34 in the hob
35 on which the indicating finger 30 is
maeunted.

36 denotes a ring of condneiing malerial
mounted on the dial 29 and nhmed to be
engaged by oppositely extending p"mm 37

arvied by the hub of the contact fnger 81.

88. dendtes a casing which wmay be ap; )hor’t
to the lamps 89, these lamps being the \Mini(,
lamps that ave provided for printing pur-
poses and being referred to hereinaltor
the “ printing " lamps. Any suitable num-
Der of these 1’11111)5 will be employed. Thc

wse 38 will be provided with an openmn 40
on which the nugatlve 18 placed when
printed.

42 denotes a lamp having an ora 11{@ or. red
shmle. This lanip may be made usge of fou the
purpose of centering the sensitized paper or
other material emploved in printing and
will be referred to hereinafter as ’the “in-
gpection” lamp.

With the apparatus thus far described, {
employ electric circuits for automatically en-
ergizing the printing lamps 39, for placing
in opemtwn the motor and the shaft 13 with
its appurtenances, and for automutically

suspending the operation of said lamps, mo-
tor and shaft after subjecting the negative

il
(325

‘and sensitized material to a pr redetermined

light exposure. These cirveuits are illus-
trated in Fig. 1, wherein 43 and 44 zeprve-

sent positive and negative corductors lead-
ing to any source of electrical ene: (not
shown). Conductm 43 is connected to the
contacts 45 and 46. These contacts are
spaced from opposnc v arranged centucts
and 48 and the arrangement of parts
such that when the circuit 1s closed ,)e‘;woﬂq
contacts 45 and 47 it will he broken between
contacts 46 and 48, and viee versa.

is

Hor e'?—
fecting this result and for the purpose of ao
aomphshmg other results to be pointed out
heveinafter, 1 employ a pair of solenocids 49
and 50 having a common core 51. Thisg core
is provided with an extension which fits b@—
tween contacts 45 and 47, and 46 and ¢
This extension consists of an insulating i'od
52 Cflll‘ied by the core 51 and having at one
end thereof a circuit-closing segment 53 and
ai its opposite end a circuit- cloamo segment
k. The core 51 is also provided with a stop
disk 55 which, when the coil 50 is energized,
will limnit the movement of the core toward
sald coil and which will in a gimilar manner
fimit the movement of the core toward the
coil 49 when the, latier coil is energized.
The coils and the disk 55 are so arr anged
that when the core is atione hmlt of its
movement, the ciréuit closing segment 53

as

s the civenit between the contact mem-
and 47 and wi »n the core 51 1s akthe
Iimit of its movement the circuit
segment 54 Is interposed between

‘contneig 46 and 48 and closes the circuit

1

(]’{d ebeltveen.

T"he general arrangement of wiring is as

follows,—The conductor 44 is connectéd to
one ummna} of the solenoid 49 and te one
terminal of the solenoid 507 by a wire 56 and
a wire 57 which has o branch to each sole-
nold and the condunetor 44 is also connected
to oue terminal of the printing 11'11ps 39 by
the wire 56 and a wire 56* and to one ter-

minal 70 of the motor by wires 56 and.

56% and one terminal of the inspection
lamp by wire 56°. To the other termi-
nals of the printing lamps 89 is connected
a wire 56° which branches, a part 56¢ going
to the terminal 71 of the motor and = p“i’t
59 going to the contact 19. A wirve 61 is
connected to the ring 36 and to the contact
point 48, A wire 61° extends from the con-
tact 18 to the wire 61. A wire 62 extends froin
the ring 2{3 to the other terminal of the sole-
noid ?O A wire 58 extends from the other
terming ’r the solenoid 49 to the contact 47
arid in this part of the eireuit is arranged a
switch 59 which is normally held open by
means of a spring 60. A wire 43’ connects
the other qe‘.'mnml of the inspection lamp

vith the contact 47.

“With the pax ts arvanged as described, the
operation: will be as follows,—the pdrtq
Letng shewn in the drawings in the po-

sition: whieh. they occupy previous to . the
sturting of the printing operation. The neg-
ative having been . jed to its frame or

cising withh the .sensitized material apphcd
thereto, the operutor closes the switch 59,
Seme of the current flowing through the
conductor 43 and the contacts 43 and 47 is
shunoted through the solenoid 49. This ener-
1zes the :oh‘nold and throws the core-51 (o
vight, antil stop 55 engages thé soienoid
T'his movement of the core immediutely
1(~111t nlouﬁh the lfum/ }’7 and

8 Lmonn'h tha s8¢ hment 5d. Curmnu

flows ’mloutrh the donductor 43, contacts
and 48, conductors 61-and 61° to brush -
then Lhwnmh the' winding of the uh)cwo-
marnet M" brush 19 and conductor 592,
where it is divided, part of the current going
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to the motor ¥ throuOh branch 56% brush 71 329

and brugh 70 and conductors 562 'md 56 and
part of the current flowing through branch,
56¢ to the lamps 39, thence thr our*h the con-
ductor 58 to wnductor 56 to 44.- The lamps
.)‘) are illuminated ard the motor 7 is driven.
By means of the reduction in speed effected
by worm 8, worm gear 9, pinion 11 and gear
12, the khaft 18 is lot‘n,va slowly. Tllh en-
ergizing of the electro-magnet 14 causes the

runturs 20 to turn with s_ud electro-mag-
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. net on the shaft 13, and through the sleeve 21
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‘H8 and 31. I‘urthernwore. the motor 7
28 and the .

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 numbeis 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
cireuit- changer is clesed through 43, 46, 48,
61, ring 36. springs 37, finger 31 ﬁn(rel 28,
ring OG, conductor 62, solenoid aO condue.
tors 57 and 56, hack to 44. This af once en-

ergizes the sol tenoid 50 and shifts the core to

the position shown in Fig. 1, thereby break-

“ing the circuit of the pnnt1n<r 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-
ture 20 has however wound up the spring 23.
As sooun as the magnet 14 is deé’nerOized' by
thie breaking of the circuit in the manner
Just (lcwnbed the slecve 21 is free to rotate

and the spring 23 restores the armature 20 ]

and contact finger 28 to initial or starting
1)031t10n

i‘rom the above descrlptlon it will be ap-.

pavent that, when the circuit, including the
printing ]‘ID]PS 39, is established, the eircuit
mdudmo thie inspection lamp 42 is broken;
and vice versa. Furthermore, as the speed
of the motor 7 (and consequentlv the length
of exposure) is dependent upon the amotnt

of ‘emrrent supplied to the motor, it will be.
apparent that my apparatus ‘mtountlcadv,

provides for a longer or shorter exposure of
the negative to the action of the printing
lamp a(cordmg as the current is weak or
strong and  hence according as the said
lampq are illuminated {ully or incompletely.

Tt will be apparent that the solenoids 49,
50, contacts 45, 48, and core 31 with
ments 58, 54, conktltnto an electric circuit
making and breaking device whereby the
plmtmn cirenit is broken simultancously
with the closing of the inspection-lamp cir-
cuit and “herebv the printing, motor and
magnet circnits ave automatically broken as
soon as the cireuit through solenoid 50 is
closed by the engagement ot contact fingers
7. shaft

3 with its self-adjustable finger
'ld)ustable contact finger 31 and the circiiit
including said contact fingers and the cu-
cuit- (losmo' device \:(mstllute a timing de-
vice whereby the length of the exposire 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 machine,
the combination of an electric circnit, a
printing lamp therein, an electric motor in

o(r_

a

the said circuit, a tlmmg device driven by
said motor, a qecond eleetric circuit, an in-

erated mechanism fu'rfmged to break . the
first circuit and close the second circuit when
the timing device has been moved a prede-

| fermined distance by the motor.
2. In a photographic prlntmg machine, -

the combination of an electric circuit, a
printing lamp therem, an electric motor in
shunt with said circuit, a shaft driven by

said motor, an electro- m‘\gnet on said shaft,
an armature for said magnet loosely mount-

.ed on said shaft, a spring connected with
said armature, a contact member movable
with said armature, an adjustable contact

ember with whieh 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 photographw printing  machine,
the combination of an electric circuit, a

shaft driven by said motor, an electro-mag-
net.on said shaft, an armature for said mag-

device movable with said armature, an ad-
justable contact member with which the
former contact member is adapted to en-
gage, a_cireuit-breaker for the lamp circuit,
-a circuit including said circuit breaker and
said contact members, and means for restor-
ing the armafure to initial posltlon.

4. In a photographic printing mz\chine,
the combination of an electric circuit, a
printing lamp therein, an electric motor, a
shaft driven  thercby, an electro-magnet
mounted on said shaft, an electric civeuit in-
cluding said magnet, an adjustable contact
nxunber 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 cireuit breaking device, an
clectric 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
shmft driven thereby, an electro-magnet
mounted on said shaft, an electric circuit in-
‘cluding said magnet, an adjustable contact
device, 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
breaking device, an electric circuit including

spection lamp therein, and electrlcally op- .

net loosely mowiited on said shaft, a contact
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 movable with said armature, a sscond’

said device and said contact wmembers and
arranged to break the printing lamp, metor
and magnet cirenits when gald contact mem-
Lers ave in engagement and to close the iii-
spection lamp eircult, and mesns for re-
storing said armature and the second con-
tact member to initial position. ‘

6. In a photographic printing machine,
the combination of an electric circuit, a

printing lamp therein, o moter, 2 shaft
~driven therchy, an electre-magnet :

mounted
on said shaft, an armatwre loosely mounted
on said shaft, a contact member movable
with sald armature, an adjustable contact
member with which the former member is
adapted to engage, an electrie cireuit .in-
cluding the terminals of the electro-magnet,
a cireuit breaker, and an electric circuit in-
chiding said cirveuit breaker and s2id con-
tact members, said circuit brealer being ar-
ranged to break the three first-inentioned
circoits when said members are in sngage-
ment. .

7. In a photographic printing mackins,
the combination of an electric circuit, an in-
spection lamp therein, o 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, & shafk
operatively connected with said moter, o
eleciromagnet mounted on said shaft, an
armature for said magnet loosely mounted
on said shaft, a contact finger rotziably

a

i
3

iiaae]
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justable contact member with which the
finger will engage when the finger is ro-
tated by the motor, thus clesing a fourth cir-
cuit having a solenoid therein which by its
action restores the first eirenii again and a
coil spring for restoring said armature swith
attached contact member {o initial position
after same has been rotated by the motor.

8. In a photographic printing machine.
the combination with an electric circuit, an
inspection lamp therein und in acticn when
the machine is inactive, a second electric cir-
cuit adapted to energize & revolving magnet
arranged in said circuit, the magnetism
thereof to attract a rotatable armature nd
cause said armature to rotate with said mag-
net, a motor for driving said megnet and a

timing device comprising a finger secured lo.

said armature, a second finger adjustebly
mounted in proximity to said frst Anger so
that said first finger will coninet therewith
when revolved by the armature, a pointer se-
cured to said second mentioned fnger and
adapted to move therewith, a dial arranged
in proximity to-said pointer znd means fur
restoring the armature and Hrst-mentioned
finger to their initial positicn when the mo-
tor circuit is broken. ]
Signed by us at Cleveland, OUhio, this 81st
day of August, 1908. :

PERCY C. RALPIL
WILLIAL PINCEH.

i

Witnesses:
Vicror €. Lawoa,
MoDoxwzLL,

H. L.

50

s}

G0




