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UNITED STATES PATENT OFFICE 
2,570,481. 

SWITCH CONSTRUCTION 
Charles H. Priesmeyer, Park Ridge, Ill., assignor 

to Guardian Electric Manufacturing Co., Chi 
cago, Ill., a corporation of Illinois 

Application September 28, 1946, Serial No. 700,149 
(C. 175-375) 10 Claims. 

This invention relates to a switch construction 
and particularly to an electrical switch construc 
tion of the type which is tripped by an electro 
magnet or solenoid and is operator actuated for 
resetting. 
While the switch construction is for use with 

a communication or an intercommunication Sys 
tem, for example, between several locations or 
stations in an airplane, it is also useful, for ex 
ample, as an overload protective device. 
When the Switch construction is used with a 

communication or an intercommunication sys 
tem, it is in the form of a tap Switch and is par 
ticularly adapted for use in a System wherein 
the person at each station is equipped with a 
transmitter and a receiver, and wherein only one 
person can talk or transmit at a time, but all 
persons except the person talking hear what that 
person talking is saying or what is being re 
ceived on the receiving set. Also the system con 
templates that when that person is through with 
a transmitting period, and any other person 
wishes to transmit, the latter person, by turning 
his switch to the transmitting position, auto 
matically moves any other switch on the trans 
mitting position to the receiving and non-trans 
mitting position. This is of particular advan 
tage because it prevents jumbled conversations 
and when information or orders are to be given, 
only one voice or signal may be heard at a time. 
In an electrical System which is to be pro 

tected from overloads, on the other hand, it is 
necessary to have a switch which is sensitive to 
predetermined overloads, is compact, and is 
manually resettable. Also, it is advantageous 
to provide a switch which provides a visual in 
dication that it has tripped. 

It is, therefore, an object of the invention 
to provide an improved electro-magnetically 
tripped, operator resettable electrical switch. 

It is another object of the invention to pro 
vide an electromagnetically operated tap-Switch. 

It is a further object of the invention to pro 
vide an electrical Switch which may be placed 
in a circuit in a manner Such that when the 
switch is operator actuated to a predetermined 
position it automatically and electrically effects 
movement of all Similar Switches in the circuit 
to another predetermined position. 

It is another object of the invention to provide 
an improved overload Switch construction. 

It is also an object of the invention to provide 
an electrical Switch construction which is par 
ticularly applicable to a transmitting and receiv 
ing System of the type wherein only one person 
at a time may transmit, but all other persons 
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may receive, and wherein any person may trans 
mit when desirable. 

It is a further object of the invention to pro 
vide a novel Spring arrangement in an electro 
magnetically operated, operator resettable switch 
for effecting various required movements in the 
Switch structure. 

It is another object of the invention to provide 
a light, compact and relatively inexpensive elec 
tromagnetically operated tap-switch, and more 
particularly to provide a light, compact switch 
for use in aircraft. 

It is also an object of the invention to provide 
an electromagnetically operated Switch so con 
Structed that the person transmitting may posi 
tion his own Switch to the receiving position in 
case of accident or if no one is transmitting. 
With these and other objects in view, my in 

vention consists in the construction, arrange 
ment and combination of the various parts of 
my device whereby the objects contemplated are 
attained as hereinafter more fully set forth, 
pointed out in my claims, and illustrated in tae 
accompanying drawings, in which: 

Figure 1 is a side elevational view of a switch 
embodying the invention, with the operating 
knob broken off; 

Figure 2 is a top plan view of the wafer or 
contact carrying element of the switch; 

Figure 3 is a bottom plan view of the wafer 
shown in Figure 2; 

Figure 4 is a bottom plan view of the switch 
casing with the knob removed; 

Figure 5 is a vertical Sectional view of the 
Switch in the locked, transmitting position, with 
the operating shaft and knob shown in full, the 
dotted lines denoting the armature of the elec 
tromagnet in the release position; 

Figure 6 is a view of the switch in the operator 
actuated release position; 

Figure 7 is a partial horizontal sectional view 
of the switch taken on line 7-7 of Figure 6; - 

Figure 8 is a horizontal sectional view of the 
Switch taken on line 8-8 of Figure 5; 

Figure 9 is a horizontal sectional view of the 
Switch taken on line 9-9 of Figure 5, the very 
thin flexible metal cover member being omitted; 

Figure 10 is a wiring diagram showing a plu 
rality of my switches diagrammatically and illus 
trating how the Switches may be used in a trans 
mitting and receiving circuit; and 

Figure 11 is a wiring diagram showing a switch 
embodying the invention in a motor circuit in 
which the motor is to be stopped in case of over 
load. 
Referring specifically to the drawings for a 
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detailed description of the invention, numeral 
2 designates generally a Switch housing which 
is substantially cup-shaped, as best shown in 
Figures 5 and 6, and which has a central aper 
ture 22 at the bottom thereof. A bushing 23 
provided with a shoulder 24 and a reduced por 
tion 25 adjacent the bottom thereof is inserted 
in the housing 2 with the shoulder 24 resting 
on the bottom of the cup and reduced portion 
25 extending through the aperture 22. The 
bushing 23 has an electromagnet in the form 
of a coil of wire 26 Secured thereto and end 
washers 27 of insulating material retain the coll 
26 thereon. The bushing 23 is also provided with 
a flange 28 adjacent the top thereof, against 
which one of the washers 27 is seated. The bush 
ing 23 and coil 26 are retained within the hous 
ing 2 in any suitable manner. A cover plate 30 
is preferably soldered to the bottom of casing 2 f. 
The bushing 23 is hollow, as shown at 29, and 

is provided with an internal shoulder 3 for a pur 
pose hereinafter described. A two-part shaft, 
generally indicated at 32, extends through and 
beyond the aperture 22 in housing 2i and hollow 
portion 29 of bushing 23. The shaft 32 is formed 
of a lower portion 33, equipped with a remov 
able knob 34 and a bore 35, into which bore one 
end of an upper Shaft portion 36 telescopically 
extends. The Shaft portions 33 and 36 are pro 
vided with openingS which may be aligned So that 
a pin 38 may be inserted to retain the two shaft 
portions together. 
The upper shaft portion 36 is formed of One 

piece but comprises a number of differently 
shaped parts, for various Specific purposes. The 
lower portion of shaft 36 is rounded at 39 to enter 
bore 35 in shaft 33. Above this, a reduced por 
tion 4 is provided. Above the reduced portion 
4, an enlarged portion 42 is formed, which is 
provided With a D-shaped portion 43 at the bot 
tOn thereof. Above this, the shaft is slotted at 
44 axially thereof and is provided with flats 45 
at the sides. 
An arnature 46 is disposed above the coil 26 

in the cup-shaped housing 2i and is formed pref 
erably of cast iron with a D-shaped aperture 
47 in the Center thereof slightly larger in size 
than the D-shaped portion 43 of shaft 36. The 
armature is also provided With a pair of diamet 
rically opposite guide holes 48. 
A combination retaining and stop plate gen 

erally indicated at 49 is disposed above the arma 
ture 46 in Spaced relation thereto and is pro 
vided with a pair of arcuate downwardly depend 
ing ears 5 having openings therein through 
which Screws 53 extend to secure plate 49 to 
Corresponding upStanding arcuate ears 54 on 
casing 2 The plate 49 is provided with a central 
circular aperture 54a through which portion 42 
of the shaft 36 extends. Plate 49 is provided 
with apertures 55 (see Figure 8), which aper 
tures also extend through tab portions 56 of ears 
5 and through which pass electrical conductors 
57 and 58 for coil 26. The plate 49 is also pro 
vided with two arcuately Spaced stops 59 and 60 
On the top thereof and a series of spring retain 
ing apertures 6. Downwardly extending guide 
pins 62 are Secured to plate 49 and enter guide 
holes 48 in armature 46 to guide the same and 
prevent it from rotating, 

Disposed above the plate 49 is a contact and 
terminal carrying wafer formed of insulating 
material, generally indicated at 63, which is se 
cured to plate 49 by screws 64 and spaced there 
from by bushings 65 on the screws 64. A plural 
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4 
ity of finger contacts 67, including terminals , 
are riveted at predetermined positions periph 
erally of both sides of wafer 63. The contacts 
and terminals 6 and 68 have been designated by 
the letters A to L inclusive reading clockwise in 
Figure 2 and, naturally, counterclockwise in 
Figure 3. The wafer 63 is provided with a large 
Central aperture 69 therein, and a central circu 
lar insulating member 7, carrying slide contacts 
72 and 73 of a predetermined configuration are 
Secured the top side thereof and slide contacts 
74 and 75 of a different configuration on the 

The central member is 
provided with an aperture 76 therein which fits 
Snugly over the flattened portions 45 of shaft 
portion 42. The central member 7 t is disposed 
in position in the wafer 63 prior to riveting the 
contactS 67 thereto and is held in position there 
On So that it may be freely rotated by shaft 42 
with slide contacts 72, 73 and 74, T5. Insulating 
fingers 7 are formed on contact wafer 63. 

Disposed between the wafer 63 and plate 49, 
and encompassing shaft portion 42, is an insu 
lating washer 78 which retains a stop finger plate 
79 in engagement with the top of plate 49. The 
Stop finger plate 79 is formed in the same shape 
as the flats on Shaft portion 42 so as to rotate 
therewith, and has an extension 8 thereon 
which engages with the stops 59 and 60 on plate 
49 as the shaft is turned, as best shown in Fig 
ures 7 and 8. 
A compression Spring 82 is disposed in recess 

29 of bushing 23 and engages a washer 84 on 
shaft portion 33 and the bottom of the armature 
46, thus normally biasing the armature 46 away 
from the coil 26 and causing the armature to 
engage the D-shaped portion 43 of the shaft to 
prevent the shaft from rotating. Torsional force 
is imparted to shaft 32 by a helical spring 83 
having One end Secured in slot 44 in shaft portion 
42 and the other end secured in one of the holes 
61 in plate 49. By utilizing different holes 6, 
the torsional force exerted by spring 83 on shaft 
32 may be varied. 

Assembly 
In order to assemble the switch, the coil 26 

is first formed and is secured to bushing 23. The 
bushing 23 and coil 26 are then disposed in the 
casing 2? and Secured therein in any suitable 
nanner with the coil leads 57 extending from 
the top of the coil. 
The two shaft portions 33 and 36 are then tele 

Scoped together with the armature 46 therebe 
tween. The helical spring has one end fastened 
in the bottom of slot 44 in the shaft portion 42 
and a Washer 84 is forced up against the com 
pression Spring 82 which has been slid over the 
bottom shaft portion 33. The washer is forced 
above the aligned holes in the shaft portions 33 
and 36 and pin 38 is inserted in the holes, thus 
retaining the shaft portions 33 and 36 together 
and holding Spring 82 in proper position to bias 
the armature 46 upwardly. 
The assembled shaft and armature are dropped 

into the recess 29 in bushing 23, and pin 38 rests 
on shoulder 3 therein. The plate 49 is then 
Screwed to the housing 2 by the screws 53, and, if 
desired, a flexible metal cover member 9 may be 
provided and is held in position by the screws 53. 
The armature guide pins 62 are disposed in the 
guide holes 48 in the armature and the free end 
of the helical Spring 83 is secured in one of the 
holes 6 in plate 49. The upper portion 36 of the 
shaft extends through the armature 46 and plate 
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49 and the D-shaped portion 43 of the shaft en 
gages with the correspondingly shaped aperture 
47 in armature 46, the bias of coil spring 82 re 
taining the armature in such position. The leads 
57 for the coil 26 are threaded through the aper 
tures 55 in plate 49. 
The stop finger member 79 and insulating 

washer 78 are slid over the upper shaft portion 
and the contact wafer 63 is then slid over the 
upper flat portion 42 of the shaft and is screwed 
to the plate 49 by the screws 64 with the bush 
ings 65 therebetween. The central slide contact 
carrying member 7 of wafer 63 has already been 
assembled therein, as stated hereinbefore. The 
assembly of the Switch is completed by securing 
the knob 34 to the lower end of shaft portion 33. 

Operation 
As shown in Figures 10 and 11, the switch may 

be utilized in a number of circuits for effecting 
different results. For example, when the switch 
is disposed in a communication circuit, such as 
shown diagrammatically in Figure 10, a contact 
A is connected to a transmitting circuit, contact 
C is connected to a receiving circuit, and contact 
D is connected to a common lead 90 for receiving 
Or transmitting. Contacts E and I are connected 
to the coil leads 57 and contact E is connected 
to one side of a line 93 by a lead 92. Contacts 
I are connected to the other coil leads by wires 
94 and to a wire 95 which connects them together 
by leads 96. Leads 97 connect contacts H to the 
other side of the line, designated at 98. 
As an example of operation, Switch No. 1 in 

Figure 10 is shown in the transmitting position, 
and Switches No. 2 and No. 3 are in the receiving 
position. Under Such conditions, a transmitting 
circuit is Set up in Switch No. 1 by slide contact 
5 bridging fixed contacts A and D. No other cir 

cuits are shown closed at this time, although 
other contacts may be bridged and may be con 
nected to signal lights, amplifiers or other equip 
ment. However, such circuits are not shown 
since they are not a part of the present invention. 
Switch No. 2 and Switch No. 3 are shown in the 

receiving position with contacts 75 bridging re 
ceiving contacts C and D. 

Slide contact 74 is primarily for energizing coil 
26 and it will be apparent that when the operator 
at Switch No. 1 is finished transmitting, and the 
operator at SWitch No. 2, for example, desires to 
transmit, that the slide contacts 4 and 75 of 
SWitch No. 2 are moved in a counterclockwise 
direction in Figure 10 by knob 34 and shaft 32. 
Passing contacts H and I are, therefore, momen 
tarily bridged, and all three coils 26 are energized 
from line 93, 98. Nothing happensin switch No. 
3, but the armature 46 of Switch No. 1 is pulled 
downwardly, thus tripping that Switch and per 
mitting spring 83 to return the slide contacts to 
the position of Switch No. 3, for example. Thus, 
Switch No. 1 and Switch No. 3 are in condition for 
receiving. 
The operator of Switch No. 2 then continues 

to turn the knob 34 of his switch, and contacts 
H and I are then no longer bridged by slide con 
tact 74, so that all the Solenoid coils 26 are de 
energized. Slide contact 5 of Switch No. 2 will 
then bridge transmitting contacts A and D, and 
Switch No. 2 is conditioned to transmit. 

If the operator of any switch, such as switch 
No. 1 in Figure 10, who has been transmitting, 
wishes to receive, and no other switch is operated 
to transmit, or if for any reason the Solenoid of 
a Switch which has been transmitting does not 

6 
release at the proper time, the switch may be 
manually tripped to the receive position by the 
operator pushing the knob 34 inwardly against 
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the bias of spring 82, and the shaft 32, therefore, 
longitudinally of the switch, thus forcing the D 
shaped portion 43 of the shaft 32 out of locking 
engagement with the armature 46, as shown in 
Figure 6, and permitting rotation of the shaft 
32 by Spring 83, which rotates the slide contacts 
4 and 75 to the receive position. 
Referring now to Figure 11, this figure illus 

trates the manner in which the switch may be 
used in a circuit as an automatic overload device. 
A motor O is connected to a line 02, 03 hav 
ing a main Switch 04 and a switch 2, such as 
shown in Figures 1 to 9 herein, both having ter 
minals connected in series with the motor ol. 
The coil 26 of the Switch is also connected in se 
ries With the motor through wires OS and 06. 
When the main Switch O4 is closed, and switch 
2 moved to the locked position, the motor to 
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will be energized, and coil 26 of the switch will 
also be energized. By properly proportioning the 
coil 26, the coil Will not draw the armature down 
Wardly to trip the SWitch unless there is current 
Overload. When the Switch trips, the same ac 
tion takes place as described with respect to Fig 
ure 0, and the motor circuit is broken. It may be 
Operator reset when the overload ceases. 
From the foregoing, it will be apparent that a 

novel Solenoid operated tap Switch has been pro 
vided which has a variety of uses. Furthermore, 
the Switch is light and relatively inexpensive, thus 
making it particularly adaptable for aircraft com 
munication or intercommunication systems. 
When used as a radio communication system, the 
receive and transmit lead 90 in Figure 10 is mere 
ly connected to an antenna, 
Some changes may be made in the construc 

tion and arrangement of the parts of my switch 
Construction. Without departing from the real 
Spirit and purpose of my invention, and it is my 
intention to cover by my claims any modified 
forms of structure or use of mechanical equiv 
alents which may be reasonably included within 
their Scope without sacrificing any of the advan 
tages thereof. 

I claim as my invention: 
1. An electric Switch comprising a plurality of 

fixed contacts, a movable contact means for es 
tablishing a circuit between some of said fixed 
contacts in one position thereof and for breaking 
the circuit between said latter fixed contacts in 
another position thereof, a solenoid coil associ 
ated with said Switch, an armature associated 
With said Solenoid coil, means for biasing the 
armature away from the solenoid coil, said coil 
being operative when energized by current of suf 
ficient value owing therethrough to overcome said 
biasing means and move the armature toward 
Said solenoid coil, an axially shiftable rotatable 
shaft coupled with Said movable contact means, 
means tending to rotate said shaft in one direc 
tion, manual means for rotating the shaft in the 
opposite direction, and axially registrable coop 
erating means on said armature and Said shaft for 
locking Said shaft against rotation when the shaft 
is manually turned in said opposite direction, said 
locking means being rendered ineffective upon 
said energization of Said armature or upon axial 
shifting of said shaft, whereby said means tend 
ing to rotate Said shaft in said one direction is 
rendered effective. 

2. An electric SWitch comprising a plurality of 
fixed contacts, a movable contact means for es 
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tablishing a circuit between some of said fixed 
contacts in one position thereof and for breaking 
the circuit between said latter fixed contacts in 
another position thereof, a solenoid coil associ 
ated with said switch, an armature associated 
with said solenoid coil, means for biasing the 
armature away from the solenoid coil, said coil 
being operative when energized by current of suf 
ficient value flowing therethrough to overcome 
said biasing means and move the armature toward 
said solenoid coil, an axially shiftable rotatable 
shaft coupled with said movable contact means, 
means tending to rotate said shaft in One direc 
tion, manual means for rotating the shaft in the 
opposite direction, axially registrable co-operat 
ing means on said armature and said shaft for 
locking said shaft against rotation when the shaft 
is manually turned in said opposite direction, said 
locking means being rendered ineffective upon 
said energization of said armature or upon axial 
shifting of said shaft, whereby said means tend 
ing to rotate said shaft in said one direction is 
rendered effective, and stop means for limiting 
rotation of said shaft in both directions. 

3. An electric switch comprising a plurality of 
fixed contacts, a movable contact means for es 
tablishing a circuit between some of said fixed 
contacts in one position thereof and for breaking 
the circuit between said latter fixed contacts in 
another position thereof, a solenoid coil associ 
ated with said switch, an armature associated 
with said solenoid coil, means for biasing the 
armature away from the solenoid coil, said coil 
being operative when energized by current of Suf 
ficient value flowing therethrough to overcone 
said biasing means and move the armature toward 
said solenoid coil, an axially shiftable rotatable 
shaft coupled with said movable contact means, 
means tending to rotate said shaft in one direc 
tion, manual means for rotating the shaft in the 
opposite direction, axially registrable co-operat 
ing means on said armature and Said shaft for 
locking said shaft against rotation when the shaft 
is manually turned in said opposite direction, said 
locking means being rendered ineffective upon 
said energization of said armature or upon axial 
shifting of said shaft, whereby said means tend 
ing to rotate said shaft in said one direction is 
rendered effective, and means associated with 
Said Switch for effecting said energization of Said 
Solenoid coil during movement of Said shaft man 
ually in said opposite direction. 

4. An electric switch comprising a plurality of 
fixed contacts, a movable contact means for es 
tablishing a circuit between some of said fixed 
contacts in one position thereof and for breaking 
the circuit between Said latter fixed contacts in 
another position thereof, a solenoid coil associ 
ated with said SWitch, an armature associated 
with said Solenoid coil, means for biasing the 
armature away from the Solenoid coil, Said coil 
being operative when energized by current of suf 
ficient value flowing therethrough to overcome 
said biasing means and move the armature toward 
said Solenoid coil, an axially shiftable rotatable 
shaft coupled With Said movable contact means, 
means tending to rotate Said shaft in one direc 
tion, manual means for rotating the shaft in the 
opposite direction, axially registrable co-operat 
ing means on Said arnature and said shaft for 
locking Said shaft against rotation when the shaft 
is manually turned in Said opposite direction, said 
locking means being rendered ineffective upon 
Said energization of said armature or axial shift 
ing of Said shaft, whereby said means tending to 
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rotate said shaft in said one direction is rendered 
effective, means associated with said switch for 
efecting said energization of said solenold coil 
during movement of said shaft manually in said 
opposite direction, said last means comprising 
other of said fixed contacts, and means connect 
ing said latter contacts to a source of power and 
to said solenoid coil, said movable contact means 
establishing a circuit through said solenoid coil 
and then breaking said circuit through the sole 
nold coll as the shaft is rotated manually in said 
opposite direction. 

5. A control circuit comprising a plurality of 
identical switches, each of said switches comprise 
ing a plurality of fixed contracts, a movable Con 
tact means for establishing a circuit between 
some of said fixed contacts in one position there 
of and for breaking the circuit between said lat 
ter fixed contracts in another position thereof, 
a solenoid coll associated with said Switch, an 
armature associated with said Solenoid coil, 
means for biasing the arnature away from the 
solenoid coil, said coil being operative when ener 
gized by current of sufficient value flowing there 
through to overcome said biasing means and move 
the arnature toward said solenoid coil, a rotat 
able shaft coupled with said movable contact 
means, means tending to rotate said shaft in one 
direction, manual means for rotating the shaft 
in the opposite direction, cooperating means on 
said armature and said shaft for locking said 
shaft against rotation when the shaft is manually 
turned in said opposite direction, said locking 
means being rendered ineffective upon Said ener 
gization of Said arnature, Whereby said means 
tending to rotate said shaft in said one direction 
is rendered effective, and means associated with 
each of Said switches for energizing the coils of 
the other Switches in said circuit to unlock any 
that are in a locked position during movement 
Of the shaft of any of said Switches in said oppo 
site direction. 

6. A control circuit comprising a plurality of 
identical switches, each of said switches compris 
ing a plurality of fixed contacts, a movable con 
tact means for establishing a circuit between some 
of said fixed contacts in one position thereof and 
for breaking the circuit between said atter fixed 
contacts in another position thereof, a solenoid 
coil associated with Said Switch, an armature asso 
ciated with said Solenoid coil, means for biasing 
the armature away from the Solenoid coil, said 
coil being operative when energized by current of 
sufficient value flowing therethrough to overcome 
said biasing means and move the armature toward 
Said solenoid coil, a rotatable shaft coupled with 
said movable contact means, means tending to 
rotate Said shaft in one direction, manual means 
for rotating the shaft in the opposite direction, 
cooperating means on Said armature and said 
shaft for locking said shaft against rotation when 
the shaft is manually turned in said opposite di 
rection, Said locking means being rendered inef 
fective upon Said energization of said armature, 
whereby Said means tending to rotate said shaft 
in said one direction is rendered effective, means 
asSociated with each of said Switches for ener 
gizing the coils of the other Switches in said cir 
cuit to unlock any that are in a locked position 
during movement of the shaft of any of said 
switches in said opposite direction, said last means 
Comprising other of Said fixed contacts on each 
of said Switches, and means associated with each 
of said Switches connecting Said latter contacts 
to a source of power and to said Solenoid coil of 
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a respective switch, said movable contact means 
of each Switch establishing a circuit in the sole 
noid coils of the other switches and then break 
ing said circuit as the shaft of said one switch is 
rotated manually in said opposite direction. 

7. An electric switch comprising a plurality of 
fixed contacts, a movable contact means for es 
tablishing a circuit between some of said fixed 
contacts in one position thereof and for break 
ing the circuit between said latter fixed contacts 
in another position thereof, a solenoid coil asso 
ciated with said switch, an armature associated 
with said Solenoid coil, means for biasing the 
armature away from the solenoid coil, said coil 
being operative when energized by current of suff 
cient value flowing therethrough to overcome 
Said biasing means and move the armature toward 
said Solenoid coil, a rotatable shaft coupled with 
Said movable contact means, means tending to 
rotate said shaft in one direction, manual means 
for rotating the shaft in the opposite direction, 
cooperating means on said armature and said 
shaft for locking said shaft against rotation when 
the shaft is manually turned in said opposite di 
rection, Said locking means being rendered in 
effective upon said energization of said armature, 
whereby said means tending to rotate said shaft 
in said one direction is rendered effective, said 
locking means comprising a portion of said shaft 
formed in D shape, and a cooperating D-shaped 
aperture in said armature. 
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8. An electric switch comprising a plurality of 
fixed contacts, a movable contact means for 
establishing a circuit between some of said fixed 
contacts in one position thereof and for breaking 
the circuit between said latter fixed contacts in 
another position thereof, a solenoid coil associated 
with said Switch, an armature associated with 
said Solenoid coil, means for biasing the armature 
away from the solenoid coll, said coil being op 
erative when energized by current of sufficient 
value flowing therethrough to overcome said bias. 
ing means and move the armature toward said 
Solenoid coil, a rotatable shaft coupled with said 
movable contact means, means tending to rotate 
said shaft in one direction, manual means for 
rotating the shaft in the opposite direction, coop 
rating means on said armature and said shaft 

for locking said shaft against rotation when the 
shaft is manually turned in said opposite direc 
tion, said locking means being rendered ineffec 
tive upon said energization of said armature, 
whereby said means tending to rotate said shaft 
in said one direction is rendered effective, said 
locking means comprising a portion of said shaft 
formed in D shape, a cooperating D-shaped aper 
ture in said armature, and resilient means for 
normally biasing the D-shaped slot and the 
D-shaped aperture into axial registration with 
each other, 

9. An electric switch comprising a plurality of 
fixed contacts, a movable contact means for 
establishing a circuit between some of said fixed 
Contacts in one position thereof and for breaking 
the circuit between said latter fixed contacts in 
another position thereof, a solenoid coil associ 
ated with said switch, an armature associated 
with said solenoid coil, means for biasing the 
armature away from the solenoid coil, said coil 
being operative when energized by current of 
sufficient value flowing therethrough to overcone 

35 

50 

60 

85 

70 

10 Qa 
Said biasing means and move the armature 
toward said Solenoid coil, a rotatable shaft cou 
pled with said movable contact means, means 
tending to rotate said shaft in one direction, 
manual means for rotating the shaft in the oppo 
site direction, cooperating means on said arma 
ture and said shaft for locking said shaft against 
rotation when the shaft is manually turned in 
Said opposite direction, said locking means being 
rendered ineffective upon said energization of 
Said arnature, whereby said means tending to 
rotate Said shaft in Said one direction is rendered 
effective, said locking means comprising a por 
tion of Said shaft formed in D shape, a cooper 
ating D-shaped aperture in said armature, said 
shaft being formed of two parts, one of which 
contains Said D-shaped portion and the other of 
which is secured to said manual means, and 
means for fastening said two shaft parts together 
after assembly in said Switch. 

10. An electric switch comprising a plurality of 
fixed contacts, a movable contact means for 
establishing a circuit between some of said fixed 
contacts in one position thereof and for breaking 
the circuit between said latter fixed contacts in 
another position thereof, a solenoid coil associ 
ated with said switch, an armature associated 
with Said solenoid coil, means for biasing the 
armature away from the solenoid coil, said coil 
being operative when energized by current of 
Sufficient value flowing therethrough to overcome 
said biasing means and move the armature 
toward said solenoid coil, a rotatable shaft cou 
pled with Said movable contact means, means 
tending to rotate said shaft in one direction, 
manual means for rotating the shaft in the oppo 
site direction, cooperating means on said arma 
ture and said shaft for locking said shaft against 
rotation when the shaft is manually turned in 
said opposite direction, said locking means being 
rendered ineffective upon Said energization of 
said armature, whereby said means tending to 
rotate said shaft in said one direction is rendered 
effective, said locking means comprising a por 
tion of Said shaft formed in D shape, a cooperat 
ing D-shaped aperture in said armature, resilient 
means for normally biasing the D-shaped slot 
and the D-shaped aperture into axial registration 
with each other, said shaft being formed of two 
parts, one of which contains said D-shaped por 
tion and the other of which is secured to said 
manual means, and means for fastening said two 
shaft parts together after assembly in said 
switch. 

CHARLES H. PRIESMEYER. 
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