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To all whom it may concern: - - contact terminal piece 13 to engage a similar:

Be it known that I, Hunry D. JadEes, a | stationary contact termirfal piece 14 when

citizen of thie United otates, and a resident | the solenoid 8 is energized in a manner to be: -

of Pittsburg, in the county of Allegheny | hereinafter explained. ST
5.and State of Pennsylvania, have invented a | Connected to the movable armature or 60

~ new and useful Improvement in Control | core member 11 is a movable contact bridg-
Systems and Switches, of which the follow- | ing member 15 which is adapted to engage
Ing isa specification. =~ .| a pair of stationary contaé¢t terminals 16 and

.. My invention relates to controlling | 17 when the movable armature or core mem-

10 switches and systems for electrical translat- | ber is raised. The switch 7 is also provided 65
ing devices, and particularly to controlling | with a pair of stationary contact terminals . .
systems and switches which are utilized for | 18 and 19 to be engaged by the member 15 -
so controlling electric motors that they may | when it is in its lowest position. , - -

- be started from rest and brought to operat- Liocated adjacent to the contact terminals |

15 1ng speed automatically and under such con- | 13 and 14 and at opposite sides thereof, are 70 :

~ ditions as to avoid injury to either the motor | two blow-out magnet coils 20 and 21 into e
or the starting apparatus. . = 3 ‘which project the upper ends of two arma-

It has become common practice to utilize | ture or core members, the lower ends of
a plurality of unit switches in connection | which are supported upon tlie frame 9. In -

20 with a suitable variable resistance in start- | each of the switches 5, 6 and 7, the armature 75
ing and controlling electric motors, and to | or core member 22 may oe stationary, but the

- 1mtially govern such switches by means of a | other member 24 is pivoted upon the frame,

- manually operated master switch. - | as indicated at 25, and is provided with a .

- My invention pertains to such apparatus, | projection 26 to engage a limiting stop 27

25 and 1t has for its object to provide. a sumple | when it is moved inwardly by the action of 80
and eflective means whereby-the operation | the blow-out coils. -
of successive switches in a set or series shall ~ The outer side of the upper end of the piv-
be automatically. delayed a sufficient length | otally mounted armature or core member 24

~ of time to prevent such rushes of current to | is provided with a contact terminal plece 28

30 the controlled métor as will tend to cause In- | in position to engage.a cooperating station- 85

~jury or produce too rapid acceleration. | ary contact terminal piece 29 when the mem-
- The single figure of the accompanying | ber is in its outermost position, it being held
drawing is a view, partially-in-section, par-.| in this position when the blow-out magnets
tially in side elevation, and partially dia- | are deénergized, or are energized to less than
grammatic of a system of control embody- | a predetermined degree, by means of a coil- 90
Mg my invention. = . I spring 30 the upper end of which is attached L
T%efe’x‘ring‘ now to the details shown in the | to a lug 31 upon the member 24. The lower
drawing, a motor 1 is.supplied with energy | end of the spring 30 is adjustably attached
from a suitable source through line con- | to a lug 82 upon the frame 9 in order that -

40 ductors 2 and 8 and a resistance 4 is pro- | the tension exerted by the spring may be ad- 95
vided for insertion in whole or in part into justed to meet desired conditions of ‘opera-
the motor circuit during the starting opera- | tion. . I
tion. o - | In order to start the motor 1, a master

- . _As here shown, three automatic switches | switch 33 is closed manually, thus establish-

45 5, 6 and 7 are employed, two of ‘which are | ing a circuit. from the line conductor 2 100
alike 1n construction and the third of which | through the operating coil 8 of switch 5 and =~

- differs therefrom in certain particulars | the auxiliary switch 15—18—19 to the line

- which will be hereinafter pointed out. Each | conductor 3. The operating maghnet coil 8,- -
of the switches 5, 6 and 7 is provided with an | being thus energized, will raise the movable
operating magnet coil or solenoid 8 which | core member 11 and thus bring the contact 105 ..

- 18 mounted in a suitable frame 9 and with a | terminals 13 and 14 into engagement and
stationary armature or core member 10 and | also close the corresponding auxiliary switch B

‘\a‘movable armature or core member 11, the | 15—16—17, thus establishing a circuit from
latter being mounted upon a rod 12 the up- |-line conductor 2 through the motor 1, the en-

tire resistance 4, the blew-out magnet coils 110

65 per end of which is provided with a suitable .
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- these switches will drop ‘the
magnets -will perform their funections. of

" 55 blowing” out the arcs which “form between

65
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a1id the contact terminals of the

q L

closing of the cireuit will be sufficient to at-
(ract the arinature or core member 24 against
the force exeried by the gpring 30 and thus

separate the contact termninals 28 and 29 to
prevent energizing the operating magnet 8

of the switch ¢ until the current flowing
through the motor becomes reduced to such
a degree that the spring 30 will overcoine the
power exerted by the blow-out magnet and
thus bring the contact terminals 28 and 29
again into engagement. As’soon as the con-
twet terminals 28 and 29 come into engage-

owerating magnet 8 of the second switch, the
auxiliary switch pertaining to switch o, con-

The main contact terminals and
auxiliary switch of the switch 6 will thus be
closed and the main circuit will be through

the motor, one-half the resistance 4, the

blow-out coils and the main contact termi-

snent, a circuit will be completed through the

‘tact terminals 28 and 29 and the main ter-
‘minals 13 and 14 to the negative line con-

nals of switch 6 to the negative line con-

ductor, the amount of currentthus caused to
fiow through the said blow-out coils being

suflicient to draw the movable core ‘member

24 inward against the action of the spring 30
and thus separate the contact terminals 28
and 29, thereby delaying the operation of the

‘switch 7 until the current falls to such value

that the spring 80 will overcome the mag-.

netic force exerted by the coils 20 and 21
upon the movable armature or core member.

the spring 80 will overcome the magnetic

foree exerted upon’the movable member 24, |
'a circuit Will be completed through the op-

erating magnet 8 of switch 7, the auxiliary

switch, the contact terminals 28 and 29 and |

the main circuit terminals of the switch 6,

7 %o the negative line conductor. The main
45 contact terminals of the switeh 7 will there-
. upon be brought into engagement and 1ts
“auxiliary switch 15—16—17 closed, thus

placing ‘a suitable resistance 34 In circuit.

- As sopn as the auxiliary switeh 15—18—19
1]

is this opened, the cifcuits of the operating
magriets of switches 5 and 6 will be opened,
and, conséquently, the movable members of
and the blow-out

them. The closing of the contact member

of the switch 7 serves to place 1ts blow-out
magnet in series with the motor and cutsthe
 entire” starting resistance 4 ‘out of circuit,
g0 -this being the-ope
© . maintained until-it is desired to stop the mo-

srating condition which is

- tor, which may, of course, be effected by
' wopening the master switch 33. 3
- So far as the opera

r as the operation-and functions thus
far described are concerned, the core mem-

~ “VWhen the current falls to such degree that

5

als switch 5, to |
the line conductor.3. 'The volume of current
passing through the motor upon the mitial |
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931,205 .

bor 94 of the switch 7 may be iminovable
o . ?

2nd the contact terminals 28 and 29 omitted,

and I desire it to be understood that my in-

vention covers “the system when so con-

structed and instailed. . _
Since it may soiiebies be found uesit-

unit of a motor coytroiler.
the spring 30, which must be strong enough

rent in excess of what is allowable. The
contact terminal 28 is connected to the line

conductor 8 and the codperating contact ter-

minal 29 is connected to one terminal of the
resistance member 34, so that, when said

contact terminals are separated by an ex-.

cessive magnetic pull upon the member 24,

the cireuit of the coil 8 will be opened to.
permit the main contact terminals 13 and 14
to separate. " L o

~In order

with a projection 35 which is engaged by a

pivotally mounted latch 36 baving a trip
In order to effect closure of the.

arm 87.

able to ewpioy an overload circult breaker
in connection with & inotor-controlling sys- '
tein, 1 have provided. the switch 7 with cer-
tain wuxiliary devices whereby 1t may serve 7:
as ai overload circuit breaker, as well as one’

As shown, the
core member 24 s pivotally supported and
;s normally held in its outerinost position by
f 80 -
to resist every degree of magnetic pull which -
is'less than that caused by an overload cur-

85

90 o

to lock the core member 24 in its -
innermost position, I provide the lug 381

95

main contact terminals of the switch 7 after

- . - . KT . : - N .
it has performed its circhit breaking func-

tion, a magnet winding 38, which is con-
nected across the line 2—3, through a nor-

mally open switch 39, may .be energized by

L] L

closing said switch and, when so energized,
it will raise its core or armature into engage-
nent with the arm 87 and thus withdraw
the latch 86 from the extension 35.

160

105

Tt will be understocd that the armatures
or movable core members for the blow-out

magnets may be movable otherwise than as
110

sliown and described, and that thecircults
and the forms and relations of parts may be

departing from my nvention.
I claim as my invention:

1. The combination wit

- h a motor and a
starting -resistance, of a series of main

varted within considerable limits without T

115

switches for removing successive sections of
snid resistance from the motor circuit, each

of said main switches ‘comprising an op-

| erating coil, a blow-out coil and an auxil--
jary switch, and all but one of said main

switches being severally provided with mov-

120

able armatures for the blow-out magnets "

which have means for making and breaking
125

the circuits of the succeeding operating mag-

nets. o

9. The combination of a. series of main.
switches having operating coils, blow-out

coils, and auxihiary switches for making and
 breaking the cireuits of the operating coils,

hi'r.-"ll‘h. *

130
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~all of which severally comprise operating

10

4
3

15
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- nals;wf a blow-out magnet therefor compris-
"~ ing a winding and a movable armature or |
- core for said blow-out magnet winding.

20

931,205

some of said main switches being severally
provided with movable blow-out coll arma-
tures which -have means for making and

hreaking the circuits of the operating coils
of other switches 1n the series. :

8. A series of motor-controlling switches

ey . 2 aqge C .
coils, blow-out coils and auxiliary switches
and soriie of which severally comprise mov-
able blow-out coil armatures which have

means for making and bréaking the circuits |
of the operating coils of other switches 1n:
- -the series. - : S -

4, In a switch for eleetric - circuits, the
combination with separable ‘contact termai-

L ] L ] L

5. In a switech for electric circuits,.

. _coils adjacent to said terminals and cores or

.25

armatures. for said coils one of which is mov-

able. -
-6. In a switch

. out magnet comprising two- coils and cores

30

_or armatures therefor, one of which is mov-
able and is provided with an auxiliary con-

tact terminal. = e
7, In a switch’

nal, a movable contact terminal and means
for actuating the latter, of a blow-out mag-
net winding adjacent to said contact termis-
nals and a spring-restrained core or arma-
ture for said winding that is movable to-

ward said contact terminals by said winding
~when energized in excess of a predetermined

degree. o .

the-
combination with separable contact termi-
-nals, of a blow-out magnet. comprising two

fdf electric (ii{'CHits',; the
combination with conta¢t terminals and
“means for actuating one of them, of a blow-

: for eleetric - circuits, the
combination with a stationary contact termi-

8. In a switch for electric circuits, the

nals, and- an operating coil, of a blow-out
magnet comprising a winding and a mov-

-able armature or core having an auxiliary
contact terminal, a codperating auxiliary

contact terminal, a-latch for said movable
armature or core, a re-setting magnet and a

ocoverning switch therefor.

9. In a switch for electric circuits, the

combination with a stationary contact termi-
nal, a movable contact:terminal, and an actu-

“ating coil for the latter, of a blow-out mag-
‘net winding adjacent to said contact termi-

nals, a ‘spring-restrained movable core or
armature for said winding bearing one con-
tact terminal of a switch in the eircuit of the

| main actuating coil, and means .for locking
and releasing said movable core or armature.

- 10. In a switch for electric circuits, the
combination with a stationary contact. termi-
nal, a movable contact terminal and a coil
for actuating the latter, of a blow-out mag-
net winding adjacent to said contact termi-

nals, a spring-restrained core or armature
for . said Wwinding that is. movable toward
‘sald contact terminals by sald winding when
energized in excess of a predetermined de-
- gree, a switch 1

‘the circuit of said actuating
coil ‘one membéyiof which is supported by
said core or armature, means for locking
said. coﬁe or armature in its magnetically re-

strained position, and a manually controlled

‘means for releasing sald core or armature.

In testimony whereof, I have hereunto

subscribed my name -this 23rd day of No-

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

- Witnesses: . - |

Fraxnx M. J. Murpeny,

Bmrney Hixes.
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