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To all whom it may concern. 
Be it known that I, RANDOLPH. HowARD 

CoNRAD, a citizen of the United States, resid 
ing at Oakland, in the county of Alameda 
and State of California, have invented cer 
tain new and useful Improvements in Elec 
tric Switches, of which the following is a 
specification. 
The invention relates to switches for three 

phase alternating currents and more particu 
larly for a switch for use in connection with 
alternating current motors. 
One of the objects of my invention is to 

8. 

plurality of blades, by means of which the 
motor is started with its windings in star 
relation and when running is switched over 
to the delta arrangement. - 
Another object of the invention is to pro 

vide a solenoid operated trip device by which 
the switch is opened whenever the current 
stops in any phase, the said trip device be 
ing so connected as to operate by two coils. 
The manner in which these objects are 

aecomplished and the advantages obtained 
thereby will be fully described and illus 
trated in the following specification and the 
aecompanying drawing forming a part 
thereof. - 

In the drawing: Figure 1 is a front eleva 
tion of the trip mechanism. Fig. 2 is a sec 
tion on line 22 of Fig. 1. Fig. 3 is a diagrammatic view of the switch circuit. 

Similar letters of reference indicate cor 
responding parts throughout the drawing 
and specification. M 1 represents an insulating base on which is 
mounted the three-pole switch, for each pole 
of which there is provided a double blade 
represented by the sets 2, 3, 4, 5, 6 and 7, 
respectively. These blades are pivotally 
mounted in suitable bearings 8 to 13 inclu 
sive and contact clips 14 to 19 inclusive are provided in spaced relation to said bearings 
and in alinement thereof. 
The various blades are connected to an in 

sulating strip 20 having attached thereto a 
handle 21. In alinement with and parallel 
to blade 2 are provided contacts 23 and 24, 

with blade 5 contacts 25 and 26, and with 
blade 7 contacts 27 and 28. 
The contacts 24 and 26 and 28 are pro 

for the reception of fuses 32, 33 and 34 
the other ends of which engage similar clips 
35, 36 and 37, respectively. Mounted on the 
same base above the switch are two solenoids 
40 and 41, each having a free moving lami 
nated core 42. 
The Solenoid support 43 is provided with 

a forwardly projecting arm 44 on which is 
pivotally mounted a two-armed lever 45. 
One of these lever arms is provided with 
a notch 46 which engages an arm 47 which 
may be conveniently made a part of the 
handle support. The two levers 45 are con 
nected by an insulating strip 48 carrying in 
its center a counterweight 49. Mounted in 
One of the bearings as for instance in 11 is 
a coiled spring 50 having projecting ends 51 
and 52, the former resting under blade 5 in a 
state of tension while the latter projects 
across the path of the blade when it is swung 
to the lower row of contacts. 

53 represents a three-phase motor having 
conductor wires 54, 55 and 56 connecting one 
end of the winding of each phase with con 
tacts 23, 25 and 27, respectively. The other 
terminals of these coils are connected by 
conductors 57, 58 and 59 with contacts 13, 8 
and 11, respectively. From contact 15 a con 
ductor wire,60 leads to the solenoids 40 and 
in this conductor is a non-conductive resist 
ance 61. Contact 23 is connected to con 
ductor 60 by the short connection 63. The 
other terminal of the solenoid 40 is connect 
ed by a conductor 64 with a terminal clip 10. 
a short lead 65 connecting 64 with clip 36. 
From contact 26 a conductor 66 leads to the 
solenoid 41 with a resistance 67 in series. 
The other terminal of this solenoid is con 
nected by lead 68 with the contact 18 having 
a branch lead 69 to contact 27. 

70, 71, and 72 are connections which are 
connected to a source of a three-phase cur 
rent as for instance the generator 75. Now 
when the motor is to be started the switch 
is thrown downward until the blades enter 

vided with clips 29, 30 and 31, respectively, 
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contacts 14 to 19. In this position it will said bearings, contact clips in spaced rela be seen that the windings are connected in 
star relation, the common point being the 
strap 77 which connects the terminals 14, 
17 and 19. A circuit is now established 
through conductor 70, conductor 74, contact 
9, switch blade 3, contact 15, conductors 60 
and 63, contact 23, conductor 54, through 
winding A, conductor 57, contact 13, blade 
7, and contact 19, through the common point 
7. In the same manner a circuit is estab 
lished from each of the other conductors to the central point. 
tion for starting the engine the fuses are 
not in circuit nor are the solenoid coils con 

When the 
motor speeds up the switch is thrown to 
its upper position against the action of a 
spring 50. The end of arm 47 catches in 
the notch 46 and thus the switch is held 
close against the action of the spring 50. 
A circuit is now established from conductor 
70 through fuse 32, contact 24, switch blade 
2 to contacts 23 and 8, conductor 54 to one 
end of coil A and conductor 58 to the op 
posite of coil 23. This in effect connects 
these coils in delta relation and in a similar 
manner the opposite terminals of coils B 
and C and of C and A are connected to the 
switch blades 5 and 7, respectively. It will 
also be seen that the coil 40 is gripped across 
one phase, coil 41 across the other and both 
coils in series across the third phase. With 
the normal voltage across phases these coils 
take sufficient current to hold up their re 
spective cores, but if the current in any 
phase stops due to the blowing out of a fuse 
or to an open circuit in the i. then that 
core falls and strikes the insulated strip 48 
which raises the opposite end of lever 45 
disengaging the arm 47 from notch 46 and allowing spring 50 to open the switch. In 
falling downward the back of the blades 
strike the arm 52 on the spring and they are 
thus prevented from engaging the lower 
contacts. 
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I claim: 
1. An electric switch of the character de 

scribed comprising a base provided with 
bearings, a plurality of pairs of switch 
blades pivotally mounted in said bearings, 
the blades of each pair being insulated from 
each other and also from the remaining 
pairs, contact clips upon said base in aline 
ment with said blades, electrically con 
trolled means for holding said blades in 
electrical connection with said contacts, and 
means for closing the switch in its opposite 
position upon failure of current, substan tially as described. 

2. A three-pole electric switch of the character described comprising a base pro 
vided with bearings, a double blade for each 
pole of said switch pivotally mounted in 

During this opera 

tion to said bearings and in alinement there 
with, an insulated strip having a handle to 
which said blades are connected, two con 
tacts in alinement with and parallel to each. 
of three of said blades (2, 5 and 7), clips 
connected to three of said contacts (24, 26, 
and 28), adapted to receive fuses, clips for 
the engagement of the free ends o 
fuses, two solenoids each having a freel 
moving laminated core above the switc 
upon said base, means for operatively con 
necting said solenoids with the second 
group of three contacts (23, 25 and 27), and 
means for operating said Switch, substan tially as described. 

3. The combination of a three phase mo 
tor having leads brought out from both 
ends of each coil, means whereby said coils 
are connected in delta during the normal 
operation of the motor, and means for auto 
matically connecting said coils in star or Y 
upon failure of current. 

4. An electric switch of the character de 
scribed comprising in combination, an insul 
lating base, spaced conducting blades, con 
ducting bearings mounted on said base on 
which said blades are pivoted, fixed con 
tact clips carried by said base and adapted 
to coöperate with said blades one to each 
when the switch is in one position, three 
pairs of clips carried by said base on the 
opposite side of said bearings from said 
first mentioned clips, each pair of said sec 
ond mentioned clips being adapted to co 
operate with a single one of said blades 
when the switch is in a second position, and means for simultaneously operating 
said blades, , 

5. An electric switch of the character de 
scribed comprising in combination, an in 
sulating base, spaced conducting blades, 
conducting bearings mounted on said base 
on which said blades are pivoted, fixed con 
tact clips carried by said base and adapted 
to coöperate with said blades one to each 
when the switch is in one position, three pairs of clips carried by said base on the 
opposite side of said bearings from said 
first mentioned clips, and each pair of said 
second mentioned clips being adapted to co 
operate with a single one of said blades 
when the switch is in a second position 

6. An electric switch of the character de 
Scribed comprising in combination, an in 
sulating base, spaced conducting blades, 
conducting bearings mounted on said base 
on which said blades are pivoted, fixed con 
tact clips carried by said base and adapted 
to coöperate with said blades one to each 
when the switch is in, one position, three pairs of clips carried by said base on the 
opposite side of said bearings from said 
first mentioned clips, each pair of said sec 

said 
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for reversing said switch when said latch is 
operate with a single one of said blades released. 0 when the switch is in a second position, In testimony whereof I affix my signature 
means for simultaneously operating said in presence of two witnesses. v . 5 blades, a latch for holding said switch in RANDOLPH HOWARD CONRAD. 
the second mentioned-position, electrically Witnesses: 
controlled means adapted to release said W. A. STOCK, 
latch upon failure of current, and means F. P. SCHROEDER. 

ond mentioned clips being adapted to co 


