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Lo all whom it may Concern.: 2 and is in such position as to be engaged
Be it known that I, Hexry D. Jamzs, a DY a collar 13 on said rod when the contact
citizen of the United States, and a resident | ferminals 6 and- 7 are in engagement, the
- of Pittsburg, in the county of Allegheny and | armature or member 10 being thus held in
5 otate of Pennsylvania, have invented 5 new | 1ts outermost position. One of the lugs 11 30
‘and usetul Improvement in Control Switches | is provided with « stop piece 14 which is in -
and Systems, of which the following is a position to be engaged by a lug or projection
specification. _ - ' 15 on the armature or member 10 when the
My invention relates to controlling | latter is moved inwardly upon its pivot by

10 switches and systems for electrical translat- | reason of. the pull exerted upon it by the s
ing devices, and it has special reference to corresponding blow-owt coil. |
systems and switches which are utilized for The outer side of the upper end of the
50 controlling electric motors that they may | armdature or core member 10 is provided
be started from rest and_brought to operat- | with a contact terminal piece 16 which en.

15 1ng speed automatieally and under such con- gages a stationary contact terminal plece 17 75
(itions as to avoid mjury to either the motor when the armature or core member 10 is in Pt
or the controlling apparatus. | 1ts outermost position, and the said member

My invention embodies g plurality of | is held in that position when the blow-out
switches which are 'so connected together | coil i1s deénergized, and when it is energized

20 and to a plurality of resistance sections that | to less than g predetermined degree, by 75
they shall operate automatically to cut the | means of g coil-spring 18, the upper end of
resistance sections successively out of the | which is connected to a lug 19 on the arma-
moter cireuit and be automatically delayed | ture or core member 10, and the lower end

1N operation sulliciently to avoid injury by | of which is connected to-a serew-threaded

25 reason of excessive currents in the motor | rod'20 which projects through a lug 21 on 32
cirenit. : { the frame 2 and is provided with a nut 29

In the accompanying drawings, Figure 1is | £or the purpose of varying the tension of
& view, partially in clevation and partially | the spring 18 in accordance with the I'e-

~1n section, of a switch constracted in accord- | quirements of the service. o

30 ance with my invention, and Fig. 29 a clia- Referring now to Fig. 2 of the drawings, 25

©gram of circuits in . which = plurality of | a motor 28 ic supplied with energy from a
switches ke that shown in F ig. 1 are 1llus- sultable source through line conductors 94

© -trated partially in section and partially dia- | and 25 and, for -the purpose”of varying the

- grammatieally, . - - | current supplied to the motor, three' resist-

35 Kach of the main switches of my system | ance sections 26, 27 and 28 are provided. 90

~1s provided with an operating coil 1 which | For the puipose of controiling the motor -

.18 mounted in a frame 2 and with =« sta- | 23 by cutting the resistance sections succes-

_tlonary cere portion 3, also mounted in said sively out of eircuit, four main switches 29,
frame. The movable core portion 4 is pro- | 80, 81 and 32 are provided, each of switches
~40 -vided with a rod 5 upon the upper end of- 30, 31 and 32 being like that shown in Fig. 95
. Which is mounted a: eontaet. terminal 6 which, | 1, and switch 29 being of the same general
. Wwhen the movable core member is raised, en- | character but having two statlonary arma-
2ages a stationary contact terminal 1. tures or core members 2.and 92 for the blow-
_ . T'wo blow-out magnet coils 8 are mounted out coils and having none of the accessory
45 adjacent to-and at opposite sides.of the con- ~devices which are employed in connection 104
~ tact terminals 6 and 7, and two core mem- with the movable core member 10. Eath
bers or armatures 9 and 10 are supported | of the switches 29, 30 and 31 is provided
by the frame 9,. the upper ends of which with an auxiliary switch 83, which 15 closed
- project into the res ective coils 8. . The ar- | when the main contact terminals are closed
50 mature or core member 9 may be immovable and the switch 32 is provided with a double 195
- but the armature. or member 10 is pivotally | auxiliary switch 84 which serves to close one
- mounted in lugs 11 °with which the frame auxiliary eircuit when the. main switch is
- 2 18 provided, and it is also provided with | closed and another auxiliary circuit when
- an inwardly projecting arm 12 at itz lower | the main switch is open. | |
55 end. which 1 bifurcated fo embrace the rod. 1~ Theé operation of the switches and system 110




&)

1s as follows: In order tb start the mot'{)r. 23,

~a master switch 35 1s closed, thus closing
~a circult from the main line conductor 24

10

throngh the operating coil of switch 29 and

the lower members of switch 34 to the line.

conductor 25. The operating coil of the
switch 29, being thus energized, moves the
contact terminals 6 and 7 1nto engagement
and also closes the corresponding switch 33,
thereby closing; the circuit of the motor
through all of the blow-out coils 8 and all
of the resistance sections. The first rush of

- current through the blow-out colls 1s sufli-

19

20

29

30

35

cient to move the armatures or core members
10 and thus separate the contact terminals
16 tfrom the contact terminals 17 and, there-

fore, the switch 30 cannot be closed until the |

current falls to such value that the spring
18 may bring the contact terminals 16 and
17 agam inte engagement. When this en-

gagement is effected, an auxiliary circuit is

established through the switch 33 pertaining
to switch 29, the operating coil of switch 30
and the contact terminals 16, 17 and 7 of
this switeh and the main switch 30 and its

switch 383 will therefore be closed, thus cut--

ting the resistance section 26 out of the
motor cireuit. . |

The operation of switch 31 will be delayed
in the manner above set forth, by reason of
the fact that the rush of current when the
resistunce sectlon 26 is cut out will cause

the blow-out magnet of switch 30 to separate
the contact terminals 16 and 17 of this |

switch 1n the manner already described, and,
when the current falls to normal value, this

_switch will operate in the manner just de-
~ seribed.  The same operation will be effected

40

In - connection with switch 32 except that,

when this switch operates, it will close the
upper meniber of the auxihiary switch 94 |

" and open the lower member, thus including

45

50

a resistance 36 1n the auxiliary circuit which
1s maintained during the operation of the
motor. As soon as any one of the main
switches 30, 31 and 32 is closed, its arm 12
will be engaged by the collar 13 on the rod
5 and the movable core member 10 will thus
be prevented from oscillating back and

forth, as it would do under variations in |
current, provided 1t was free to move.
Variations in structural details and cir- |

b

T

031,128

cuit connections which do not effect material
changes in mode of operation or result are
to be understood as within the scope of my
invention. S

I claim as my invention:

1. An automatic switch _
cults comprising a. stationary contact ter-
minal, a movable contact terminal, an oper-
ating coil a blow-out coil and a movable

armature or core for said blow-out coil hav-

ing one contact terminal of an auxihary -

switch and means for holding said armature
or core member in position to keep said
auxiliary switch closed while the main switch

1s closed. | * _
2. In a switch for electrical circuits, the

combination with stationary and movable

contact terminals, of an operating coil, a

55

for electrical cir- -

60

65

70

blow-out coil, a spring-restralned movable -

armature or core member for said blow-out
coll and means for holding said armature or

core member 1n its spring-restrained posi-

tion when the main switch is closed.

3. In a switch for electrical circuits, the
combination with “stationary and movable
contact terminals, of an operating coil, a
blow-out coil, a spring-restrained movable
armature for said blow-out coil having one
contact terminal of an auxihiary switch and
an arm or projection adapted for engage-
ment by a portion of the movable member
of the main switch, when 1n 1ts circuit-
closing position, to lock said armature 1n its
spring-restrained position. o

4. In a motor-controlling system, the com-

bination with a series of resistance secfions,

of a series of coOperating switches having
blow-out coils permanently included in ‘the
motor cireuit, movable armatures for the
blow-out coils of all but one of said switches,

cach-of which serves to delay the operation
of the next switeh 1 the series and means

tor locking each of said armatures when
the corresponding main switch 1s closed.
In testimony whereof, I have hereunto

subscribed my name this 23rd day of No-

vember, 1908. -
| ' HENRY D. JAMES. -

Witnesses: .. - '
Franx M. J. MureaY,
Birney Hings., -

75

80

85

90

95




	Drawings
	Front Page
	Specification
	Claims

