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1 16:Claims.

This invention relaies to selector-stepper
switch devices for controlling the “make” and
“break” of portions of a plurality of different
electrical circuits or branches of a main circuit.
While for convenience reference will hereinafter
be made in both the description and claims to a
plurality of branch circuits, it is to be under-
stood that such terminoclogy shall be construed
to mean either branch or independent circuits.
Switch devices of this general class are adapted
to a relatively wide field of use for direct or re-~
mote control of the operation of various types of
devices or apparatus.

One of the objects of this invenbion is to pro-
vide a novel selector-stepper switeh of the char-
acter indicated which is of simpie, durable, coin-
pact construction, and which is positive in opera-
tion and capable of withstanding substantial
shock and vibration without being inadvertently
actuated.

Another object is to provide a novel selector-
stepper switchi of the character indicated, pro-
vided with manually adjustable means which
permits the switch to function automatically to
complete temporarily, in rapid sequence, portions
of a plurality of different branch electrical cir-
cuits, or to cause selective and individual comn-
pletion of one or more predetermined bYranch cir-
cuits.

A further cbject is to provide an improved
selector-stepper: switch, characterized by the
provision of novel means for producing pulsating
operation of electro-magnet means for actuating
the selector switch in a step-by-step manner.

Still another object is to provide an improved
selector-stepper switch, characterized by the
provision-of-a pair of oppositely arranged electro-
magnets, having their armatures connected to-
gether and pivoted on a coimmon axis so as to
permit obtaining maximum power of the arma-
ture movement for actuating a ratcheting mech-
anism, and wherein the armatures provide coun-
ter balancing for preciuding fauity or inad-
vertent actuation of the ratcheting means due
to shock or vibration.

A still further object is to provide an improved
seiector-stepper switch, characterized by the
provision of means for visually indicating the
position of adjustment of the switeh, and/or to
designate a particular branch circuit to be com-
pleted. )

Other objects and advantages of this invention
will be apparent from the following description,
taken in connection with the accompanying
drawings, in which:
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Figure 1 is a front elevational view of the
switeh device embodying the present invention.

Figure 2 is a vertical sectional view through the
year of the switch deviee, taken substantially as
indicated at line £—2% on Figure 3.

Figure 3 is a staggered, vertical sectional view
through the-switch device, taken substantially as
indicated at line 3—3 on Figure 4.

Figure 4 is a vertical sectional view through
the switeh device, taken substantially as indi-
cated at line 4—4 on Figure 3.

igure 5 is a staggered, horizontal sectional
view through the switch device, taken substan-
tially as indicated at line 8—§ on Figure 4.

Mgure 6 is a sectional view showing the con-
tact panel and contact arm, taken substantially
as indicated at line §—& on Figure 3.

Figure 7 is a wiring diagram of the electrical
circuits of the switch per se.

The selector-stepper switch embodying the
present invention is a unitary assembiy, inciuding
a main mouniing panel i§ to which the various
parts of the switch mechanism are attached.
The switch mechanism is adapted to be housed
within a rectangular shest metal box I, with the
panel {8 seated against mounting brackets 1%,
to whiclh: the panel 1@ is attached by means of
screws 14. Connected to the inner surface of the
mounting panel 18, is a frame {5, in the forin
of a sheet metal stamping. Mounted in the
rear wall of the frame 1§, is-a bushing 16, in
which is journalled a shaft {7, Rigidly attached
to the rear end of the shaft, protruding beyond
the rearward wall of the frame 1§, is a contactor
arm 1§ of insulating material, on the outer end
of which is mounted a contactor 2§, including a
pair of spaced apart contact iingers 2{ and 23,
The finger 21 is positioned to engage & circularly
arranged series of spaced apart contact buttons
23, mounted on a panel 24 of insulating material,
and it may be understood that certain of the
contacts are connected to conductor wires of
separate, branch electrical cireuits. The other
contact finger 22 engages a contact ring 2§, also

= mounted on the insulating ranel £4, in surround-~

ing, spaced apart relation to the shaft {1, as
seen in WFigure 6 of the drawings. Thus the
fingers 21 and 22 serve to complete electrical
branch circuits betwesn the respsctive contact
buttons 23 and the contact ring 2.

The contact buttons 23 are connected to ter-
minals 21 carried on the opposite side of the
panel 24, and the terminals are adapted to be
connected by conductor wires inte the various
branch or separate main eleetrical circuits to be
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controlled. As will presently be described, mech-
anism is provided for rotating the shaft {1 in a
step-by-step manner so that the finger 21 of the
contact arm moves in a step-by-step fashion to
engage successively the series of contact buttons
23. The insulating panel 24 is mounted in fixed
spaced apart relation to the rear wall of the
frame member 15, as seen in Figures 3 and 5 of
the drawings, by means of spacer studs 29.

Attached to the rear wall of the frame 15, at
one edge, as may be seen in Figure 5 of the draw-
ings, is an insulating panel 31 on which is mounted
a fuse 32, to take care of possible overload of the
circuits including the entire control switch.

Rigidly mounted on the shaft 17, within the
frame 185, is a ratchet wheel 35, having a multi-
plicity of teeth spaced apart circumferentially by
angular amounts corresponding to the angular
spacing of the contact buttons 23. The ratchet
wheel is adapted to be yieldingly retained in any
position of rotative adjustment by detent means,
comprising a rigid bar 31, extending parallel to
the axis of the shaft 11, in close proximity to the
periphery of the ratchet wheel 35, and having an
aperture in which is freely movable a metal ball
38, adapted to engage and seat between adjacent
teeth of the ratchet wheel. A spring finger 39
engages the top of the ball and urges the latter
yieldingly into engagement with the teeth of the
ratchet wheel. The bar 31 and the finger 38 pro-
Jject rearwardly through an opening 40 in the
rear wall of the frame member and are bent at
right angles for fastening by screws 41 to the rear
side of the rear wall of the frame 15, as seen in
Figure 3 of the drawings.

Mounted in the frame 15, on opposite sides of
the shaft 17, as seen in Figure 4 of the drawings,
are electro magnetic devices, arranged in opposed
relation to each other. One of the magnets in-~
cludes a coil 44 secured to the upper wall of the
frame 15, and the other magnet includes a coil 45
secured to the lower wall of the frame 15. The
corresponding operating ends of the coils are dis-

4

time the armatures are attracted to their corré«
sponding coils. It is to be understood that each
time the armatures are attracted to their coils,
the pawl 54 drives the ratchet wheel 35 rotatively

5 to the extent of a single tooth. Such movement
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of the ratchet wheel is imparted to the shaft i1 to
effect corresponding rotative adjustment of the
contactor arm 18, so as to dispose the contact
finger 21 in engagement with the next adjacent
contact button 23. The pawl 54 has a coil spring
55 wound around its pivot connection to yieldingly
urge the pawl into engagement with the ratchet.
One end of the spring is anchored around the
adjacent edge of the armature element and the
other end engages the tail end of the pawl, as
clearly seen in Figure 4 of the drawings. Just
prior to the armature element assuming the posi-
tion seen in Figure 4 of the drawings, the tail end
of the pawl is caused to abut against a trip arm

0 51, secured to the bottom wall of the frame 15,
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posed in opposed relation to each other. Cooper- -

ating with said ends of the coils are armatures
46 and 47 which are connected together to con-
stitute a single armature element 48, journalled
on the bushing 16, adjacent the ratchet wheel.
The two armatures and their connecting portions

desirably are formed as a unitary stamping, and 50

the armatures are so dimensioned and related to
each other as to provide a counter-balancing
action of one with respect to the other. The
armature element 48, including both of the arma-
tures 46 and 41, is urged in a counter-clockwise
direction, as seen in the drawings, by a coil spring
50, surrounding the bushing 16, with one end of
the spring as indicated at 58a anchored in an
aperture 15¢ in the rear wall of the frame (5,
while the opposite end of the spring as indicated
at 56D is seated in a notch in the armature ele-
ment 48, adjacent the armature 47, as seen in
Figure 4 of the drawings. It is to be understood
that the coil spring is initially tensioned before
connection to the armature element. The arma-
ture element is arrested or limited in its out-
ward position of adjustment with respect to the
coils 44 and 45 by a stop member 52 positioned
to be engaged by the armature 41, said stop mem-
ber being connected to the bottom of a snap-
action switch assembly, indicated generally at 53,
attached to the upper wall of the frame 15.
Pivotally mounted at 54a, on the lower portion
of the armature element, is a pawl 58 for driving
the ratchet wheel in a step-by-step fashion each

to shift the operating end of the pawl out of en-
gagement with the teeth of the ratchet wheel.

In order to position the ratcheting mechanism
and the contactor arm 8 at an initial or zero
starting position, I provide a stop pin 40 on the
forward face of the rabtcheting wheel 35, posi-
tioned so that when the ratchet wheel is rotated
it will engage a finger 6f, of a bracket member
62, which in turn is mounted on the inner face
of the rear wall of the frame 5. Thus if a
ratcheting mechanism is operated through its
entire range of movement, or in the event it is
disposed at some intermediate position and it
is desired to reset the ratcheting mechanism,
together with the contactor arm to a zero or
starting position, the shaft 17 is rotated in a
counter clockwise direction until the pin §8 en-
gages the stop finger 6f. Such adjustment is
bermissible at all times when the electro-mag-
nets are not being actuated.

The shap-action switch 53 is of the single
Pole double throw type and includes two fixed
contact fingers 64 and 65, and a movable contact
finger 66. The movable contact finger is inter-

45 connected by a spring toggle 67 with an actu-

ating arm §8 which is normally biased in a down-
ward direction so that the movable contact
finger 66 is in engagement with the fixed con-
tact finger 64. Mounted on the under side of
the outer end of the actuator 68 is a roller 89
yieldingly urged into contact with g cam mem-
ber 70, rigidly attached to the upper portion of
the armature element 48. As the armature ele-
ment rotates in clockwise direction, incident to

55 energization of the electro-magnets, the cam 70

acting on the roller $9 causes the actuator 88 to
operate the snap-action switch so as to separate
the movable contact finger 66 from the fxed
contact finger 64, and effecting engagement of

60 said movable finger 88 with the stationary finger

68. If is to be understood that the switeh is ac-
tuated just prior to seating of the armatures on
the ends of their respective coils, and to insure
proper adjustment for such action, I provide an

85 adjusting screw 72, engaging the fixed finger 84,

50 as to move it upwardly or downwardly a
relatively small amount to obiain the desired
nicety of adjustment. It is also to be understood
that the relationship of the switech to the cam

70 is such as to permit the switch to reassume the

75

position of adjustment, as seen in Figure 4 of
the drawings, just prior to the armature 47 en-
gaging the stop 52, after the coils are deener-
gized.

The selector-switch embodying the present in-
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vention is adapted to be operated by direct cur~
rent. In order to obtain a steépping action by
the electro magnets it is necessary that the mag-
nets operate in an intermittent or pulsating
manner. This intermittent or pulsating action
is accomplished by means of the snap-action
switch 53. However in order to insure the main-
tenance of the branch circuit or circuits for a
period of time sufficient to effect operation of
the apparatus or devices being controlled there-
by, there must be employed some form of time
delaying means. For this purpose the electro
magnet including the coil 44 is provided with &
cobper slug 44a; which functions in g well under-
stood manner, to effect a delaying action in the
release of the armatures after they have been
attracted by energization of the coils:

Connected to the contact panel 24 and posi-
tioned in close proximity to the coil 44 is a con-
denser 15, which it may be understood is con-
nected across the contact fingers 64 and 66 of
the switch for suppressing arcing of the switch.

-Mounted on the forward portion of the shaft
T, adjacent the inner wall of the main mount-
ing panel! 10 is a circular disc 80 attached to a
hub 81, which in turn is rigidly connected to said
shaft by a set screw. The forward face of the
disc is provided with a circumferentially ar-
ranged series of numbers, as indicated 82, which
are spaced apart angular amounts corresponding
to the spacing of the teeth of the ratchet wheel
and the angular spacing of the contacts 23 on the
contact panel. The numbers of the disc 80 are
located so as to be sequentially registered with
a window opening 83, in the main mounting
panel 10, as séen in Figure 1 of the drawings.
When the mechanism is in ifs zero or starting
position, with the pin 60 of the ratchet wheel
engaging the stop member 61, the disc 80 is in
position so that number 1 is disposed in regis-
tration with the window 83 as seen in Figure
1 of the drawings. As the ratchet wheel is
operated in step-by-step manner to cause the

contact arm to sequentially engage the series of

contact buttons 23, the disc 88 is correspondingly
rotated step-by-step so as to bring into corre-
sponding registration with the window 83, the
numerals corresponding with the respective con-
tact buttons. In other words, the numerals of
the disc 80, visually indicate the particular main
or branch electrical circuit to be completed
through the contactor arm. While in the con-
struction illustrated, the number of the disc seen
through the window 83 of the main panel {90
designates the circuit to be completed, if de-
sired the construction may be modified so that
the numeral would designate the circuit pre-
viously completed.

‘The extreme end of the shaft 1T projects
through the main panel 18 and has rigidly at-
tached thereto a knob 85, which for convenience,
is termed a “reset knob.” This knob may be
manually engaged and rotated so as to readjust
the ratcheting mechanism, as well as the con-
tactor arm 18, either to a zero starting pesition,
or to any intermediate position. For example,
if it is desired, under one condition of opera-
tion of the selector-switch, to complete only a
single branch electrical circuit, such as desig-
nated by the numeral 5 on the disc 88, the reset
knob is rotated in the proper direction so that
sald numeral is disposed in registration with the
window 883.

Mounted on the main panel I8 above. the
ratcheting mechanism is a tap switch 90, hav~
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6
ing. an operating shaft projecting through the
panel and on the end of which is mounted a
finger knob 9i. The finger knob includes a
pointer 92, and the knob is adapted to be rotated
so as to dispose the tap switch in either of three
positions of adjustment. In the position seen in
Figure 1 of the drawings, the adjustment is such
that the tap switch is in the “Off” position.
When the switch finger 81 is rotated to the posi-
tion indicated by the word “single,” the switch
then becomes adjusted so as to permit comple-
tion of only an individual branch electrical cir-
cuit and which circuit may be predetermined by
adjustment of the reset knob 85 as above stated.

- When the finger knob 91 is adjusted to the posi-

tion indicated by the word “Auto,” the tap switch
then is in g position of adjustment so that the
ratcheting mechanism may be operated auto-
matically to complete in rapid sequence a por-
tlon or the entire series of branch electrical cir-
cuits, by the pulsating actuation of the electro
magnets. If the switch is to be operated auto-
matically, the ratcheting mechanism is first set
at the zero or a desired starting position, and the
tap switch correspondingly adjusted, then the
automatic operation will take place and the en-
tire series of branch circuits will be temporarily
completed in sequence.
- To facilitate a clear understanding of the con-
struction and operation of the switch embodying
the present invention, reference will be made to
the wiring diagram illustrated in Figure 7 of the
drawings. The diagram merely represents the
cireuits of the selector-stepper switeh per se, and
it is to be understood that external auxiliary
switch means, (not shown) is provided for con-
trolling the actuation of the selector-stepper
switch. Each time that the auxiliary contiol
switeh is closed the coils 44 and 45 are energized
and attract the armatures to said coils, thereby
actuating the ratchet wheel and contact arm
18 in a step-by-step manner and the snap switch
53, which is normally closed, and in series with
the coils 44 and 45, is actuated during each ai-
traction of the armatures to cpen the circuit in-
cluding the coils 44 and 45, and simultaneously
and temporarily completes the branch circuit
through the contactor arm to the particular con-
tact button 23 engaged by the contactor arm, for
operating the apparaus controlled by the circuit,
The copper slug 44a associated with the coil
44 serves to hold the armature element in at-
tracted position for a relatively short interval of
time so as to prevent instantaneous release of
the armature eiement under influence of the coil
spring 50.. The timing interval need only be a
small fraction of a second, and for practical pur-
poses it has been found satisfactory to utilize a
copper slug which will permit the switch to op-
erate, for automatically completing in sequence a
series of branch circuits, at a speed at which the
magnets are energized about ten times per sec-
ond. When the armature element moves to its
open position, the snap switch is actuated to
again open the circuit to the contactor arm, and
reestablish the circuit including the coils 84 and
45, so that the operation may be repeated. Dur-
ing such stepping movement, the indicating dise
80 is simultaneously stepped to indicate the posi-
tion of adjustment of the switch after comple-
tion of each or the entire series of stepping ac-
tions. The stop pin 60 eventually contacts the
underside of bracket 62 if the auxiliary switch
remains closed and prevents further operation
of armature 48. After actuation the selectorw




2,481,098

7

switch may be manually reset by turning the
knob 85 as above stated.

The operation above described corresponds to
the adjustment of the finger piece 81 to the
“automatic” position, as indicated in Figure 1
of the drawings, in which position current flows
through the conductor wire {81 to the tap switch,
into the conductor wire 02, through the tap
switch finger 103, to the contact 104, and thence
through conductor wire 185, and the movable
switch finger 66, of the snap-action switch, to
the switch finger 64, through the coils 44 and
45 of the magnets to ground. Thus the coils of
the magnets are energized, and by the stepping
action above described the snap switch is op-
erated so that the movable switch finger 66
breaks contact with the switch finger 64, and
completes contact with switch finger 65, thus
breaking the circuit including the coils 44 gnd 45,
and completing the circuit through conductor
wire 166, to the contactor arm {8, and the aligned
contact button 23 to energize the particular
branch cireuit including the contact button en-
gaged by the contactor arm 18. Due to the hold-
ing action of the copper siug 44a, the circuit
through the contactor arm 18, and the registered
contact button 23, is maintained for a short in-
terval of time, after which the coils 44 and 45
release the armature element and cause actua-

tion of the snap-action switch to reestablish con-

tact between the switch fingers 66 and 64; im-
mediately after breaking contact between switch
fingers 66 and 65. It will be apparent that the
stepping action may be repeated, in a cyelic man-
ner, and by virtue of which the ratcheting mech-
anism funections to complete in a rapid sequence
the several branch circuits, including the respec-
tive contact buttons 23.

Now when the finger knob 91 is adjusted to the

position indicated at “single,” only an individual .

branch circuit may be completed when the auxil-
iary or control switch is operated. This branch
circuit will include the contact button 23 en-
gaged by the contactor arm 18, in a step position
of adjustment. In other words, the reset knob
85 may be so adjusted for selecting any one. of
the entire group of branch circuits for comple-
tion. When the auxiliary or control switch is
closed, current is permitted to flow through the

conductor wire 104, through the tap switch finger

187 and conductor wires 182 and 188. The con-
ductor wire 108 merges with the conductor wire
185 which controls the snap-action switch. Cur-
rent also flows from the conductor wire 102
through the tap switch finger 183 through the
conductor wire 189 into the coils 44 and 45 for
energizing the same. Because current flows
through the path of least resistance, it will cause
the electro magnets to be operated prior to the

passage of -current fhrough the snap-action -

switch and the contactor arm and hence the
snap-action switch will become actuated, inci-
dent to- energization of the magnets, and cur-
rent is then caused to flow through the movable

switch finger 66, stationary finger 65, through ‘g

the conductor wire 186 and the contactor arm I8
‘for completing the selected branch cireuit,
through the corresponding contact button en-
gaged by the contactor arm. This individual
selected circuit will remain in closed condition
until the control or auxiliary switch is again
opened.

For convenience in illustration, a group of the
contact buttons 23 in the wiring diagram have
been designated by the numerals 1 to 6 inclusive,
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and their respective contact terminals have héeti
correspondingly designated in Figures 2 and 6 of
the drawings.

While I have illustrated and described a pre-
ferred embodiment of my invention, wherein I
utilize a pair of electro magnets arranged with
interconnected armatures so as to obtain a
counter balanced relationship which permits ob-
taining s selector stepper device capable of with-
standing substantial shock and vibration, such as
for use in aircraft, it will be manifest that for
certain other uses a single electromagnet might
be employed, utilizing the other novel construc-
tional features of my invention to substantial ad-
vantage. I do not, therefore, wish to be under-
stood as limiting this invention to the precise
embodiment herein disclosed, except as I may be
so limited by the appended claims.

I claim as my invention:

1. A selector switch comprising a series of
spaced apart contacts adapted to be connected
in separate, branch electrical circuits, a mount-
ing frame, a rotatable shaft carried on the frame,
a contactor arm mounted on and rotatable with
said shaft, a ratchet wheel fixedly mounted on
said shaft, an electromagnet comprising a coil
fixedly mounted on the frame and a cooperating
armature mounted for free rotation on said shaft,
a driving pawl carried on the armature and
positioned to engage the teeth of the ratchet, to
rotate the latter in one direction, together with
the shaft and contactor arm, a predstermined
angular amount, each time the armature is ac-
tuated by its coil, whereby to shift the contactor
arm in a step-by-step manner to sequentially en-
gage the contacts of the series, a detent for re-
leasably retaining the ratchet wheel, shaft and
contactor arm at each stepped position of adjust-
ment, spring means for yieldingly urging the

+ armature away from the coil, a stop for limiting

outward movement of the armature, means for
shifting the pawl out of engagement with the
ratchet wheel as the armature approaches said
stop, a finger knob on said shaft for manually ro-

5 tating the shaft, ratchet wheel and contactor

arm to dispose the latter in engagement with a
predetermined contact of the series, indicia
means comprising an element rotatable with the
shaft for designating a particular branch circuit
in correspondence with the contactor arm in en-
gagement with a contact of the series, and g snap-
action switch connected in circuit with said con-
tacts and controlled by the armature and adapted
to be closed, when the armature moves to its coil,
to complete a branch circuit including the contact
engaged by the contactor arm, incident to such
movement of the armature.

2. A selector switch comprising a series of
spaced apart contacts adapted to be connected in
separate, branch electrical circuits, a mounting
frame, a rotatable shaft carried on the frame, a
contactor arm mounted on and rotatable with
sald shaft, a ratchet wheel fixedly mounted on
sald shaft, an electromagnet comprising a coil
fizedly mounted on the frame and a cooperating
armature mounted for free rotation on said shaft,
o driving pawl carried on the armature and posi-
tioned to engage the teeth of the ratchet, to rotate
the latter in one direction together with the shaft
and contactor arm, a predetermined angular
amount, each time the armature is actuated by its
coll, whereby to shift the contactor arm in a step-
by-step manner to sequentially engage the con-
tacts of the series, a detent for releasably retain-

75 Ing the ratchet wheel, shaft and contactor arm at
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each: stepped position of adjustment, and a double
pole. snap-action switch including a set of
rormally open eontacts adapted to be connected
in a branch circuit including the contactor arm
and the contact of the series engaged by said arm,
a set of normally closed contacts in circuit with
the coil, and an operating arm positioned to be
controlled by the armature, whereby said sets of
contacts are reversed incident to movement of the
armature to the.coil to complete the branch circuit
including the contact of the series then engaged
Ly the contactor arm..

3. A selector switch comprising a series of
spaced apart contacts adapted to be connected in
separate, branch electrical circuits, a mounting
frame, a. rotatabls shaft carried on the frame, a
contactor arm mounted on and rotatable with
said shaft, a rabtchet wheel fixedly mounted on
said shaft, an electroms=gnet comprising a coil
fixedly mounted on the frame and a cooperating
armature mounted for free rotation on said shaft,
‘a driving pawl carried on the armature and
positioned to engage the teeth of the ratchet, to
rotate the latter in one direction, together with
the shaft and contactor arm, a predetermined
angular amount, each time the armature is ac-
tuated by its coil, whereby to shift the contactor
arm in a step-by-step manner to sequentially en-
gage the eontacts of the series, a detent for re-
leasably retaining the ratchet wheel, shaft and
contactor arm at each stepped position of adjust-
ment, a double pele snap-action switch including
a.set of normally open contacts adapted to be con-
nected. in a branch circuit including the contactor

arm and the contact of the series engaged by .

said arm, a set of normally clesed contacts in
eircuit with the -coil, and. an operating arm
-positioned to be controlled by the armature,
‘whereby said sets of contacts are reversed incident
to movement of the armature to the coil to com-
plete the branch cireuit including the contact of
the series then engaged by the contactor arm, and
time delay means for maintaining the armature
attracted to the coil for a short interval of time
for maintaining said¢ last. mentioned branch
eircuit complete for a. period of time.
. 4. A selector switch comprising a serles of
spaced apart contacts adapted to.be conneeted in
separate, hranch eleetrical circuits, a mounting
frame, a rotatable shaft carried on the frame, a
contactor arm mounted on and rotatable with
said shaft, & ratchet wheel fixedly mounted on
said shaft. an electromagnet. comprising a coil
fixedly mounted on the frame and a, cooperating
armature mounted for free rotation on said shaft,
.2 driving pawl carried on the armature and posi-
tioned to engage the testh of the ratchet, to rotate
the latter in one direction, together with the shaft
“and. contactcr arm, a predetermined angular
“amount, each time the armature is actuated hy
its coil, whereby to .shift the contactor arm in a
step-hy-step. manner to sequentially engage the
contacts of the series, a. detent for releasably re-
taining the ratchet wheel, shaft. and. contactor
“arm at each stepped position of adjustment, a
double pole snap-action switch imcluding a. set
“of normally open. contacts adapted to be con-
nected in a branch circuit including the conductor
arm gnd the contact of the series engaged by said
_arm, a set of normally closed contacts in circuit
with the coil, and an operating arm positioned
to be controlled by the armature, whereby said
sets of contacts are reversed incident o move-
ment of the armature to the coil to complete the
. branch circuit including the contact. of the series
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then engaged by the contactor arm, time delay
means for maintaining the armature attracted to
the coil for a short interval of time for maintain-
ing said Iast mentioned branch circuit complete
for a period of time, and a manually adjustable
control switch connected in circuit with said coil
and snap switch and adapted in one position of
operative adjustment to effect a pulsing operation
of the electro magnet for automatically complet-
ing in rapid sequence the branch circuits inelud-
ing g group of the contacts of the series.

5. A selector switch comprising a series of
spaced apart contacts adapted to be connected
in separate, branch electrical circuits, s mount-
ing frame, a rotatable shaft carried on the frame,
a, contactor arm mounted on and rotatable with
said shaft, a ratchet wheel fixedly mounted on
said shaft, an electromagnet comprising a coil
fixedly mounted on the frame and a cooperating
armature mounted for free rotation on said shaft,
a driving pawl carried on the armature and posi-
tioned to engage the teeth of the ratchet, to ro-
tate the latter in one direction, together with the
shaft and contactor arm, a predetermined angular
amount, each time the armature is actuated by its
coil, whereby to shift the contactor arm in a
step-by-step. manner to sequentially engage the
contacts of the series, indicia means comprising
an element rotatable with the shaft for desig-
nating a particular branch circuit in corre-
spondence with the contactor arm in engage-
ment with a contact of the series, a double pole
sngp-action switch, including a set of normally
open contacts adapted to be connected in a branch
circuit including the contactor arm and the con-
tact of the series engaged by said arm, a set of
normally closed contacts in circuit with the coil,
and an operating arm. positioned to be controlled

‘by the armature, wherehy said sets of contacts are
o reversed incident to movement of the armature

to the coil to complete the branch circuit includ-
ing the contact of the series then engaged by the
contactor arm, time delay means for maintaining
the armature attracted to the coil for a short in-
terval of time for maintaining said last mentioned
branch circuit comnlete for a period of time, a
meanually adjustable control switch connected in
elrcuit with said coil and snap switch and adapted
in one position of operative adjustment to effect. a
pulsing operation of the electromagnet for auto-
matically completing in rapid sequence the
branch circuits including a group of the contacts
of the series, and adapted. in another position of
adiustment for comnleting an individual branch
cireuit corresponding to the particular contact of
the series engaged by the contactor arm imme-
diately after actuation of the magnet.

6. A selector switch comprising a series of
spaced apart contacts adapted to be connected
in separate, branch electrical circuits, a mounting
frame, a rotatable shaft carried on the frame, a
contactor arm mounted on and rotatable with
said shaft, a ratchet wheel fixedly mounted on
said shaft, manual means on said shaft to rotate
said shaft, ratchet wheel, and contactor arm to
dispose the latter in engagement with a prede-
termined contact of said series, a pair of electro-

“magnets comprising coils fixedly mounted on the

frame and disposed on opposite sides of the shaft
with. their eorresponding operating ends disposed
in opposed relation to, each other, and armatures
for sald coils arranged at opposite sides of the
shaft, said armatures being connected together
and mounted for free ratation on the shaft, and
a driving pawl! carried on the armatures and po-
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sitioned to engage the teeth of the ratchet, to
rotate the latter in one direction, together with
the shaft and contactor arm, a predetermined
angular amount each time the armatures are
actuated by their coils, whereby to shift the con-
tactor arm in a step-by-step manner to sequen-
tially engage the contacts of the series. '

7. A selector switch comprising a series of
spaced- apart contacts adapted to be connected
in separatbe, branch electrical circuits, a mount-
ing frame, a rotatable shaft carried on the frame,
a contactor arm mounted on and rotatable with
said shaft, a ratchet wheel fixedly mounted on
said shaft, a pair of electromagnets comprising
coils fixedly mounted on the frame and disposed
on opposite sides of the shaft with their corre-
sponding operating ends disposed in opposed re-
lation to each other, and armatures for said coils

- arranged at opposite sides of the shaft, said arma-
tures being connected together and mounted for
free rotation on the shaft, a driving pawl carried
on the armatures and positioned to engage the
teeth of the ratchet, to rotate the latter in one
direction, together with the shaft and contactor

arm, a predetermined angular amount, each time :

the armatures are actuated by their coils, whereby
to shift the contactor arm in a step-by-step man-
ner to sequentially engage the contacts of the
series, a detent for releasably retaining the
ratchet wheel, shaft and contactor arm at each
stepped position of adjustment, spring means for
yieldingly urging the armatures away from their
coils, a stop for limiting outward movement of
the armatures, means for shifting the pawl out
of engagement with the ratchet wheel as the
armatures approach said stop, and a finger knob
on said shaft for manually rotating the shaft,
ratchet wheel and contactor arm to dispose the
latter in engagement with a predetermined con-
tact of the series.

8. A selector switch comprising a series of
spaced apart contacts adapted to be connected
in separate, branch electrical circuits, a mount-
ing frame, a rotatable shaft carried on the frame,
a contactor arm mounted on and rotatable with
said shaft, a ratchet wheel fixedly mounted on
said shaft, manual means on said shaft to rotate
said shaft, ratchet wheel, and contactor arm to
dispose the latter in engagement with a prede-

. termined contact of said series, a pair of electro-
magnets comprising coils fixedly mounted on the
frame and disposed on opposite sides of the shaft
with their corresponding operating ends disposed
in opposite relation to each other, and armatures
for said coils arranged at opposite sides of the
shaft, said armatures being connected together
and mounted for. free rotation on the shaft, a
driving pawl carried on the armatures and posi-
tioned to engage the teeth of the ratchet, to ro-

tate the latter in one direction, together with

the shaft and contactor arm, a predetermined
angular amount, each time the armatures are
actuated by their coils, whereby to shift the con-
tactor arm in a step-by-step manner to se-
quentially engage the contacts of the series, and
indicia means comprising an element rotatable
with the shaft for designating a particular branch
circuit in correspondence with the contactor arm
in engagement with a contact of the series.

9. A selector switch comprising a series of
spaced apart. contacts adapted to be connected
in separate, branch electrical circuits, a mount-
Ing frame, g rotatable shaft carried on the frame,
. & contactor arm mounted on and rotatable with
said shaft, a ratchet wheel fixedly mounted on

10

20

30

Y

45

60

65

80

12

said shaft, a pair of electromagnets comprising
coils fixedly mounted on the frame and disposed
on opposite sides of the shaft with their corre-
sponding operating ends disposed in opposed re-
lation to each other, and armatures for said coils
arranged at opposite sides of the shaft, said arma-
tures being connected together and mounted for
free rotation on the shaft, a driving pawl car-~
ried on the armatures and positioned to engage
the teeth of the ratchet, to rotate the latter in
one direction, together with the shaft and con-
tactor arm, a predetermined angular amount,
each time the armatures are actuated by their
coils, whereby to shift the contactor arm in a step-
by-step manner to sequentially engage the con-
tacts of the series, a detent for releasably retain-
ing the ratchet wheel, shaft and contactor arm at
each stepped position of adjusément, spring
means for yieldingly urging the armatures away
from their coils, a stop for limiting outward
movement of the armatures, means for shifting
the pawl out of engagement with the ratchet
wheel as the armatures approach said stop, a
finger knob on said shaft for manually rotating
the shaft, ratchet wheel and contactor arm to
dispose the latber in engagement with a prede-
termined contact of the series, and indicia means
comprising an element rotatable with the shaft
for designing s particular branch circuit in cor-
respondence with the contactor arm in engage-
ment with a contact of the series.

10. A selector switech comprising a series of
spaced apart contacts adapted to be connected
in separate, branch electrical circuits, 3 mount-
ing frame, a rotatable shaft carried on the frame,
a contactor arm mounted on and rotatable with
said shaft, a ratchet wheel fixedly mounted on
said shaft, a pair of electromagnets comprising
coils fixedly mounted on the frame and disposed
on opposite sides of the shaft with their corre-
sponding operating ends disposed in opposed re-
lation to each other, and armatures for said coils

arranged at opposite sides of the shaft, said arma-

tures being connected together and mounted for
free rotation on the shaft, a driving pawl car-

.ried on the armatures and positioned to engage

the teeth of the ratchet, to rotate the latter in
one direction, together with the shaft and con-
tactor arm, a predetermined angular amount,
each time the armatures are actuated by their
coils, whereby to shift the contactor arm in a
step-by-step manner to sequentially engage the
contacts of the series, a detent for releasably re-
taining the ratchet wheel, shaft and contactor
arm at each stepped position of adjustment,
spring means for yieldinsly urging the armatures
away from their coils, a stop for limiting out-

‘ward movement of the armatures, means for
_shifting the pawl out of engagement with the

ratchet wheel as the armatures approach said

‘stop, a finger knob on said shaft for manually

rotating the shaft, ratchet wheel and contactor
arm to dispose the latter in engagement with a

 predetermined contact of the series, indicia

65

70

means comprising an element rotatable with the
shaft for designating a particular branch circuit
in correspondence with the contactor arm in en-
gagement with a contact of the series, and a snap-
action switch connected in cireuit with said con-
tacts. and controlled by the armatureés and
adapted o be closed, when the armatures move
to their coils, to complete a branch circuit includ-
ing the contact engaged by the contactor arm,

. Incident to such movement of the armatures,

5

11. A selector switch comprising a series of
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spaced apart coritacts adapted to be ‘connected
in ‘separate, branch electrical circuits, a mount-
‘ing frame, a rotatable shaft-carried on the frame,
a contactor arm mounted on and rotatable with
said shaft, 2 ratchet wheel fixedly mounted on
said shaft, a pair of electromagnets comprising
coils ‘fixedly mounted on the frame and disposed
on opposite sides of the shaft with their corre-
‘sponding operating ends disposed in opposed re-
Iation to each other, and armatures for said coils
arranged at opposite sides of the shaft, said arma-
“tures being connected together and mounted for
free rotation on the shaft, a-driving pawl carried
on the armatures and positioned to engage the
teeth of the ratchet, to rotate the latter in one
direction, together with the shaft and contactor
arm, 5 predetermined angular amount, each time
the armatures are actuated by their coils, whereby
toshift the contactor arm in a step-by-step man-
ner to sequentially engage the contacts of the
series, a detent for rdleasably retaining the
yatchet wheel, shaft and contactor arm at each
stepped position of adjustment, ‘and & double
pole snap-action switch including s -set of nor-
mally open contacts adapted to be connected in
2 branch circuit including the contactor arm
and the ‘contact of the series engaged by said
arm, 8 set of normally closed contacts in clreuit
with ‘the coils, and an operating arm positioned
4o be controlled by the armatures, whereby said
sets of contacts are reversed incident ‘to move-
ment of the armatures to their coils to complete
the branch eircuit including the contact of the
series thenh engamged by the contactor arm.,

12. A selector switch comprising a series of
spaced apart contacts adapted to be connected
in separate, branch electrical circuits, a mount-
ing frame, a rotatable shaff carried on the frame,
a contactor arm mounted on and rotatable with
said shaft, a ratchet wheel fixedly mounted on
said shaft, a pair of electromagnets comprising
coils fixedly mounted on the frame and disposed
on opposite sides of the shaft with their corre-
sponding operating ends disposed in opposed re-
Tation to each other, and armatures for said coils
arranged at opposite sides of the shaft, sald ar-
matures being connected together and mounted
for free rotation on the shaft, a driving pawl
earried on the armatures and positioned to en-
‘gage the teeth of the ratchet, to rotate ‘the
latter in one direction, together with the shaft
and contactor arm, a predetermined angular
amount, each time the armatures are actuated
by their coils, whereby to shift the contactor arm
in a step-by-step manner to sequentially engage
the coutacts of the series, a detent for releasably
retaining the ratchet wheel, shaft and contactor
arm at each stepped position of adjustment, a
double pole snap-action switch including a set
of normally open contacts adapted to be con-
nected in a branch circuit including the con-
tactor arm and the contact of the series engaged
by said arm, a set of normally closed contacts in
circuit with the coils, and an operating arm po-
sitioned to he controlled by the armatures,
whereby said sets of contacts are reversed in-
cident to movement of the armatures to their
coils to complete the branch circuit including
the contact of the series then engaged by the
contactor arm, and time delay means for main-
taining the armatures attracted to their coils for
a short interval of time for maintaining said
last mentioned branch circuit complete for a
period of time.

13. A selector switch comprising a series of
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wpaced apart contacts adapted to be connected
‘in separate, branch electrical circuits, a mount-
ing frame, a rotatable shaft carried on the frame,
3 coniactor arm mounted on and rotatable with
said shaft, s ratchet wheel fixedly mounted on
said shaft, a pair of electromagnets comprising
coils fixedly mounted on the frame and disposed
on opposite sides of the shaft with their corre-
sponding operating ends disposed in opposed re-
1ation to each other, and armaturss for said coils
arranged at opposite sides of the shaft, said ar-
matures being connected together and mount-
ed for free rotation on the shaft, a driving pawl
carried on the srmaturcs and positioned to en-
gage the teeth of the ratchet, to rotate the lat-
ter in one direction, tozether with the shaft and
contactor arm, a predetermined angular amount,
each time the armatures are actuated by their
coils, whereky to shift the contactor arm in a
step~-hy-step mannsr to sequentially engage the
contacts of the series, a detent for releasably re-
taining the ratchet wheel, shaft and contactor
arm at each stepped position of adjustment, a
double pole snap-action switch including a set
of normally open contacts adapted to be con-
nected in a branch circuit including the con-
tactor arm and the contact of the series en-
gaged by sa2id arm, g set of normally closed con-
tacts in circuit with the coils, and an operating
arm positioned to be controlled by the arma-
tures, whereby said sets of contacts are reversed
incident to movement of the armatures to their
coils to complete the branch circui} including the
contact of the series then engaged by the con-
tactor arm, time delay means for maintaining
the armatures attracted to their coils for a short
interval of time for msaintaining said last men-
tioned bhranch circuit complete for a period of
time, and a manuaily adjustable control switch
connected in circuit with said coils and snap
switch and adapted in one position of aperative
adjustment to effect a pulsing operation of the
electromagnets for automatically completing in
rapid sequence the branch circuits including a
group-of the contacts of the series.

14. A selector switch comprising a series of

spaced apart contacts adapted to be connected

in separate, branch electrical circuits, 2 mouni-
ing frame, a rotatable shaft carried on the frame,
a contactor arm mounted on and rotatable with
said shaft, a ratchet wheel fixedly mounted on
said shaft, a pair of electromagnets comprising
coils fixedly mounted on the frame and disposed
on opposite sides of the shaft with their cor-
responding operating ends disposed in opposed
relation to each other, and armatures for said
coils arranged at opposite sides of the shaft,
saild armatures being connected together and
mounted for free rotation on the shaft, a driving
pawl carried on the armatures and positioned to
engage the teeth of the ratchet, to rotate the
latter in one direction, together with the shaft
and contactor arm, a pradetermined angular
amount, each time the armatures are actuated by
their coils, whereby to shift the contactor arm in
a step-by-step manner to sequentially engage the
contacts of the series, indicia means comprising
an element rotatable with the shaft for designat-
ing a particular branch circuit in cerrespondence
with the confactor arm in engagement with 2
contact of the series, a double pole snap-action
switch including a set of normally open contacts
adapted to be connected in a branch circuit in-
cluding the contactor arm and the contact of
the series engaged by said arm, a set of normally
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closed contacts in circuit with the coils, and an
operating arm positioned to be controlled by the
armatures, whereby said sets of contacts are re-
versed incident to movement of the armatures to
their coils to complete the branch circuit in-
cluding the contact of the series then engaged
by the contactor arm, time delay means for main-
taining the armatures attracted to their coils for
& short interval of time for maintaining said last
mentioned branch circuit complete for a period
of time, a manually adjustable control switch
connected in circuit with said coils and snap
switch and adapted in one position of operative
adjustment to effect a pulsing operation of the
electro magnets for automatically completing in
rapid sequence the branch circuits including a
group of the contacts of the series, and adapted
in another position of adjustment for completing
an individual branch circuit corresponding to
the particular contact of the series engaged by
the contactor arm immediately after actuation
of the magnets. .

15. A selector switch comprising a series of
spaced apart contacts adapted to be connected
in separate, branch electrical circuits, a mount-
ing frame, a rotatable shaft carried on the frame,
a contactor arm mounted on and rotatable with
said shaft, a ratchet wheel fixedly mounted on
said shaft, an electromagnet comprising a coil
fixedly mounted on the frame and a cooperating
armature mounted for free rotation on said
shaft, a driving pawl carried on the armature
and positioned to engage the teeth of the ratchet,
to rotate the latter in one direction, together
with the shaft and contactor arm, a prede-
termined angular amount, each time the arma-
ture is actuated by its coil, whereby to shift the
contactor arm in a step-by-step manner to se-
quentially engage the contacts of the series, and

a double pole snap-action switch including a set ..

of normally open contacts adapted to be con-
nected in a branch circuit including the con-
factor arm and the contact of the series engaged
‘by said arm, a set of normally closed contacts in
circuit with the coil, and an operating arm
positioned to be controlled by the armature,
whereby said sets of contacts are reversed inci-
dent to movement of the armature to the coil to
- complete the branch circuit including the con-
tact of the series then engaged by the contactor
arm.

16. A selector switch comprising a series of
spaced apart contacts adapted to be connected in
separate, branch electrical circuits, a mounting
frame, a rotatable shaft carried on the frame, a
contactor arm mounted on and rotatable with
said shaft, a ratchet wheel fixedly mounted on
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sald shaft, an electromagnet comprising a coil
fixedly mounted on the frame and a cooperating
armature mounted for free rotation on said shaft,
a driving pawl carried on the armature and po-
sitioned to engage the teeth of the ratchet, to
rotate the latter in one direction, together with
the shaft and contactor arm, a predetermined
angular amount, each time the armature is actu-
ated by ifs coil, whereby to shift the contactor
arm in a step-by-step manner to sequentially
engage the contacts of the series, a double pole
snap-action switch including a set of normally
open contacts adapted to be connected in a
branch circuit including the contactor arm and
the contact of the series engaged by said arm,
a set of normally closed contacts in circuit with
the coil, and an operating arm positioned to be
controlled by the armature, whereby said sets of
contacts are reversed incident to movement of
the armature to the coil to complete the branch
circuit including the contact of the series then
engaged by the contactor arm, a manually ad-
justable control switch connected in circuit with
said coil and snap switch and adapted in one
position of operative adjustment to effect a
pulsing operation of the electro magnet for auto-
matically completing in rapid sequence the
branch circuits including a group of the contacts
of the series, and adapted in another position of
adjustment for completing an individual branch
circuit corresponding to the particular contact
of the series engaged by the contactor arm im-
mediately after actuation of the magnet.
MARYVIN G. NELSEN.
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