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To all whom it may concern: N
Be 1t known that I, ArcaIBALD S. CUBITT,
g subject of the King of Great Britain, resid-

ing at Schenectady, county of Schenectady,

State of New York, have invented certain

new and useful Improvements in. Electro-

-magnetically-Controlled  Switches, of which
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the following is a specification.

My invention relates to el'ectro—ma,gﬁetic-

ally contrelled switches and contemplates

- particularly the provision of means whereby
. the operation of a switch may be retarded
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through a certain interval of time after the
Eneﬁg(lizatlon of the coil by which it is con-
rolled. ' ‘

The necessity__for retarding the operation

~of an electro-magnetically controlled switch

- after energization of its control circuit has
arisen particularly in connection with sys-

20

25

30

tems of motor control in which a plurahity

systems 1t 1s customary to provide a switch
or relay which, after the operation of each

resistance controlling switch, will tempo-
“rarily interrupt the actuating circuit for the
- next succeeding switch and in this way pre-

vent too rapid cutting out of resistancein the
motor. circuit. The contacts of- this relay

~ and its actuating coil are generally connect-

- ed in series in the actuating circuit for the

resistance controlling switches, and this relay
.in pulling up, therefore, interrupts its own
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~ circuit is interrupted, and for this purpose

circuit as well as the actuating circuit leading

to the coils of the resistance controlling

switches. This ‘“notching relay’’, as it is.

called, is inten'déd’ to pull up immediately

after each: resistance controlling switch op-

erates -and thus to prevent the next resist-

ance switch from operating at once. It has

been found necessary in practice to retard

the operation of the notching relay shightly
in order to give the resistance controlling

switches time to close before their actuating

- several arrangements have been used, among
others, & lost-motion connection . between
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the' movable element of the relay and the

movable contact lifted by 1t.

-~ Tt is an object of my invention tdi}frovide

electrically controlled means for. retarding
the movement of a relay or switch under

| Specification of Letters Patent.
Application filed March 30, ,_1903. ‘Serlal No. 424,047,

{ material, such as steel. |
the | of the disk 11 and the tops of the contacts 16

‘Patented June 15, 1909,

| above described conditions, or under any -
A Sy O BRERL. 55

_ In order that my invention may be fully
understood I have shown and described one
form in which it may be.embodied. = I wish
it ‘understood, however, that I realize that
it may be applied to switches of many kinds

and may be embodied in many constructions
without departing from its spirit. For -

stance, although I have shown my invention

‘as applied to what may be called a purely -

“time limit’’ relay, it may equally well be
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used in connection: with a relay provided -
with a coil intended to carry motor current

and thereby hold the relay up if when 1t has

‘operated the motor current exceeds & certaln

value. .

- Referring to .the drawing; Figure 1 is a
front elevation of a switch or relay having
| | my invention applied thereto; and Fig. 2 1s
of electro-magnetically operated switches |
operate automatically in-succession to cut
- out resistance in the motor circuit. In such |

a detail view, partly in section, of the same.
- In the drawing, the switch or relay in

which my invention is embodied is shown as
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mounted upon a back plate 1 of any suitable -

insulating material. -The iron frame 2 of the
relay is supported on the plate 1'in any suit-
able. way, and within this frame is mounted
a coil of wire 3 wound and insulated In any
well-known manner. This coil 3 serves as
the actuating coil of the switch. Passing
through the frame 2 and arranged for move-
ment within the field produced by the coilis a
core 4 of magnetic material. © This core may

ner, and as shown is provided with a pm §

‘which extends into a hole'in"a plug 6 of mag-

netic material screwed into the top of the
frame 2. The core 4 is extended at 1ts lower
end and on a reduced portion 10 carries in-
sulated therefrom a disk 11 of-magnetic ma-
terial such as steel. This'disk 11 may have
a hub 12 of insulating material, the hole in
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be guided and arranged in any suitable man-

90

8d

which is somewhat larger than the extension

10 of the core 4, and this disk is normally

held against a shoulder formed by a larger

portion 13 of the core 4 by means of a sprin
14 located between the insulating hubl12e

‘the disk 11 and a collar 15 fixed upon the re-
duced. extension 10. The disk 11 serves as
a movable contact member and codperates

with fixed contacts 16 and 17 of magnetic
The bottom surface
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and 17 may be silver plated for a purpose
hereinafter éxplained. Between the con-

taects 16 and 17 and the back plate 1 are lo-
-cated coils 18 and 19 of insulated wire, bolts

of magnetic material 20 and 21 bemg ar-
ranged to clamp the contacts 16.and 17 to

- the coils 18 and 19 respectively, and to the

base-plate 1'in the manner clearly shown m

Fig.2. Brasswashers 22and 23 are clamped
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. ally connected to the bolts 20 and 21 respec-
- “tively, and terminals 26 and 27 are connect-
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to the front side of coils 18 and 19 and iron

" washers 24 and 25 to the back side of $aid

coils.. The contacts 16 and 17 are electric-

ed to-said bolts.

_ Mounted within the frame 2 is a second
coil 30 of insulated wire, said coil being so-

-arranged that much of the magnetic flux
produced by the.energization of the coil 3
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2 will thread the coil 30. _ This coil 30 is, there-
~ fore, induectively arranged with respect to

coil 3 and will act as the secondary of a

_transformer of which the coil 3 is the pri-
- mary; that is, while the magnetic field pro-
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~ The ends of this coil are connected respec-
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duced by the coil 3 is building up or dying
out current will be induced in the coil 30.

tively to the terminals 31 and 32 which are
also connected respectively to a terminal of

o the coil 18 and a terminal of the coil 19, the

other ends of these coils being connected to-

“gether at 33. . It is apparent, therefore, that
the coils 30, 18 and 19 are connected perma-

- nently 1n series.
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_ In the particular form or
relay. shown the circuit through the coil 3
is from the terminal 35 to terminal 26,

: through bolt 20, fixed ¢ontact 16, movable
contact disk 11, fixed contact 17, bolt 21,

terminal 27 to and through the coil 3 to the

terminal 36. When so arranged the relay
will in E}Jlﬁng up open its own actuating cir-
- My invention, however, will be 1n no |

way affected if the circuit through the coil 3
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is altogether independent of the contacts

controlled by the relay, which contacts
might be used to control some other circuit.:

~ The operation of the device 1s as follows:

‘The relay being in the position shown, when
- current 1s supplied to the coil 3 a magnetic
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relay tends to rise.

field is produced into which the core 4 of the
_ The core 4 will, there-
fore; pull up. While the magnetic field of

. the coil 3 is.building up, current will be in-
" duced in the coil 30 and will pass around the
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closed circuit formed by this coil and the

" coils 18 and 19. " This current will be sufli-
. .clent to produce a magnetic field, the flux
‘of which will pass from one of the steel con-

~ tacts 16 or 17 to the other, through the steel
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disk 11 and around behind the coils 18 and

.- 19 throughiron washers 24 and 25 and across

Ya small air gap. As long as this magnetic

o«

. field exists the disk 11 will be held in con-
tact with the fixed contacts 16 and 17 even _
though the core 13 pulls up, this being per- | trolled by said movable element, & second. 139

tion of the spring 14.
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mitted by the compression of the spring 14:
As soon as the field produced by the coil 3
has become steady thecurrent inducedinthe
coil 30 dies.out and the magnetic field pro-

duced by the coils 18 and 19, therefore,
The disk 11 is then no longer

fades away.

held in engagement with the fixed contacts

16 and 17 and it flies upward under the ac-

operating surfaces of disk 11 and contacts

116 and 17 furnishes a gap in the magnetic
field at these points and prevents sticking

of the disk to the fixed contacts. The silver

will also insure good contact between the

disk and fixed contacts as 1s well understood.
What I claim as new and desire to secure

by Letters Patent of the United States, 1s,—

1. In_an electro-magnetically controlled
switch, an actuating coil, a movable element

magnetically controlled by said actuating

coil, a second coil located in inductive rela-

‘tion to said actuating coil, and electro-mag-

netically controlled means receiving current

from said second mentioned coil for retard-
ing the operation of the switch in response

to the energization of said actuating coil.

2. In an electro-magnetically controlled
switch, an actuating coil, a movable element
magnetically controlled by said actuating
coil, contacts controlled by said movable

element, a second .coil located in induective

relation to- said actuating coil, and electro-
magnetically controlled means receiving

The silver on the co-
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current from the second mentioned coil for

retarding the relative movement of the con-
tacts in response to the energization of said

“actuating coill. -~
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3. In an electro-ma%'netiéally controlled -

switch, an actuating coil, 1
magnetically controlled by -said actuating
coil, contacts controlled by said movable
element, a second coil located m inductive
relation to said actuating coil, and electro-

magnetically controlled means including an

actuating coil receiving current from the
second mentioned coil for retarding the

a movable element
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relative. movement of the contacts 1n re-

sponse to

the energization of said actuating
coll. . |

4. In -an electro-magnetically controlled

switch, an actuating coil, a movable-element

coil, contaects controlled by said movable

element, a second coil located m mmductive

relation to said actuating coil, and electro-
magnetically controlled means meluding an
actuating coil arranged in series with sadl
second mentioned coil {or retarding the rela-
tive movement of the contacts in response
to the energization of sald actuating coil.

5. In an electro-magnetically controlled
switch, an actuating coil, a movable element .

magnetically controlled by said-actuating
coil, contacts of magnetic material con-
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‘magnetically controlled by said actuating
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coil located in inductive relation to said ac-

tuating coil, and a coil receiving current

from -the second mentioned coil and ar-

ranged to produce a magnetic field through

sald contacts.

6.-In an electlo-maﬂneucaﬂy operated | o

switch, an actuating coil, a movable element
*magnetmally operated b
“eoil, a second coll located in induective rela-

said aGtLatmg

tion to said actuating coil, and electro-mag-
netically controlled means receiving current

from sald second mentioned coil for retard-

ing the operatlon of the switch in response

to the energization of said actuating coil.

7. In . an electro—mametmaﬂy operated
switch, an actuating coil, & movable ele-

‘ment maﬁ'ﬁetlcally oper ated by said actuat-

ing coil, contacts opened and closed by the
movement of said movable element, a second
coil located in induective relation to said
actuating coil, and eélectro-magnetically
operated means recelving current irom the
second mentioned coil for rétarding the rela-

tive movement of the contacts in response

to the energization of said actuating coil,
8. In an electro-magnetically operated

switch, an actuating coil, a movable ele-
ment magnetwaﬂy actuated by said actuat-

ing coil, contacts opened and closed by move-

ment of said movable element, a second coil

located in inductive relation to sald actuat-
ing -coil, and electro-magnetically operated

means mcludmg an actuating coll receiving

current from the second mentioned coil for
retarding the relative movement of the con-
tacts 1 response to the energlza,tmn of sald

actuating coil.
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9. In an elsctro- maﬂnetlcally operated
switch, an actuating coil, a movable ele-

ment magnetma]ly operated by said actuat- |

ing coll, contacts opened and closed by.
movement of sald movable element, a second

coil located in inductive relation to said
actuating coil, and electro-magnetically ac-
tuated means including an actuating coul

-~ arranged 1n series with said last mentioned
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coil for retarding the relative movement of.

the contacts in response to the anﬂrﬂ'zza,tloﬂ
of said actuating coil.

10. In an electre-magnetically operated
switch, an actuating coil, a movable ele-
ment magnetlca,]ly oper&ted by said actuat-
ing coil, contacts of magnetic material
opened and closed by movement of said
movable element, a second coil located in
inductive rela,tmn to said actuating coil,
and a coil recelving current from said second
mentioned coil and arranged to produce a
magnetic field through said contacts.

11, In’ an elect.r&-magnetlcally operated

switeh, an act uating coil, a core of magnatic
matmml arranged for movn:rn@nt n the. field
therect, a mevable contact member movable
with said core, a stationary contact with
which said movable contact me smber co-

operates, a second coil located 1n inductive
relation to said actuating coil, and electro-
magnetically controlled means including an
actuatiz 12 coll receiving current ifrom- " the

second mentioned. coil for retarding the

relative movement of the contacts 1n re-

sponse to the energization of said actuating
coil.

12. In an electro-magnetically operated

switch, an actuating coil, a cqre of magnetic
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maneuai arranged for movement in the field

thereot, & movable contact member of mag-

netic material movable with said core, a
stationary contact of magnetic material
with which said movable contact member
codperates, a second coil located in inductive
relation to said actuating coil, and a coul re-
ceiving current from the- second imentioned
coil and arranged to produce a magnetic
field through said movable contact member
and said statmilar} contact.

13. In an electro-magnetically operated
switch, an actuating coil, a core of magnetic

‘material arr anged for movement in the field

thereof, a movable contact member of mag-
netic material movable with but yleldmgly
connected 1o said' core, stationary contacts
of magnetic material with which said mov-
able contact member codperates, and coils
recelving current from the second mentioned
coil and arranged to produce a magnetic
field through said statlonary contacts and
said movable contact member.

14. In an electro-magnetically operated
switch, an a,ctua,tmg coll, a core of magnetic
material &rmnged for movement in the field
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thereof, a disk of magnetic material carried -
by said core and movable thereon, a spung

tending to keep said disk in a certa 2in position
on said core, fixed contacts of magnetic ma-
terial with which said disk ] is in engagement
when said actuating coll is deénergized, a
second coil located in inductive relation to
said actuating coil; and coils receiving cur-
rent from the second mentioned coil and ar-
ranged to produce a magnetic field through

sald fixed contacts and sald movable contact
memDber.

In witness whereof, 1 have hereunto set
my hand this 27th day of March, 1908.

ARCHIBALD S. CUBITT.
ﬂﬁtn&saa D |
Heran ORFORD,
LA, Hawrxins,
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