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1o all whom it may concern: -k N
Be it known that I, Samurr H. Keerer,

-8 citizen of the United States, residing in
Plainfield, New Jersey, have invented cer- i

tain Improvements in Motor - Controlling

. .Switches, of which the following is a speci-
- fication. S |
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My invention relates ‘to that class of
switches particularly designed to control the
starting and reversal of electric motors; one
object of the. present invention being to pro-

 vidé a switch .of $aid class which, while be-
g capable of effectually performing the

work for which it is designed, shall be sim-
ple and substantial in construction and pos-
sess but relatively few parts. N

I further -desire to provide an improved

- ‘electro magnetic “motor-controlling switch

¥AY

which shall be capable of not only govern-
ing the starting of a motor but also of de-

~termining its direction of rotation; the ar-
- rangement and construction of the parts be-

. _'The invention also-contemplates the pro-

ing such that said switch may be itself con-

trolled from a Idistanﬂe.by means of a-pilot. |

switch. '

- vigion of such a-switch with means whereby,

30

. after the motor has been driven:in one direc-

-tion, it ‘shall be impossible to supply current

to turn it in the opposite direction, éven

- though the pilot switch be suitably . manipu-

- lated, until the counter E. M. F. of said mo.-

35

tor has fallen to’a predetermined point.
_Another object of the invention is to pro-

vide an electro magnetic motor-controlling

switch which shall possess but two solenoid

~ windings, and shall, in addition to being-ca-

40

~ble of causing its gradual starting by a series

pable of reversing the motor, be also capa-

of steps. S o .
_ These objects and other advantageous ends

I secure as hereinafter set forth, reference

- being had to the accompanying, drawings, in

- “which :—-
45 1 1s & : , 01 th
- switch constituting my invention’; Fig. 2, is

~Figure 1, is a diagrammatic view of the

a similar view of a slightly modified form

- of the switch; and Fig. 3, is a side elevation,
TN tﬁ some extent . diagrammatic, . illustrating: |
the detail construction:.of ‘a switch forming |

- . patt.of the apparatus shown in Fig. 2. .; "

" .In’the above drawings, 1 represents ‘the |

Current is supplied from mains ¢ and & and
its flow to the solenoids is governed by a
pilot switch 5 which has three fixedcon-
tacts 6, 7 and 8, and a movable contact 9,

capable of, connecting either of the contacts

6 or 8 with the contact 7.

The main motor switch consists of two so-

H

lenotds 10 and 11 provided with longitu-
| dinally movable core$ 12 and 18, of which

the first has at its lower end a spring contact
14 capable of engaging, when in its lower
position,“a fixed. contact 15. When in its
upper position, this contact 14 is capable of

engaging a second fixed contact 16, and the
| upper end of the core 12 carries a second

spring contact 17 which in its lower position
1s capable of engaging a fixed contact 18.

- k

| 2, and two bodies of field resistance 8 and 4 .
bh
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“Mounted above the spring contact 17.is g

pivoted or othekwise movable contact arft:

T ]

19, free to_be brought into engagement with
75

a fixed coritact 20. by the upward movement

of said spring contact; there being a body -

of insulating material, carried in the pres-
| ent instance by the contact arm 19, placed to.
‘prevernt electrical connection between it and
‘the spring contact -17, = Similarly, the ‘core

‘30’ o

13 of the solenioid 11 has at its lower end .a

spring contact arm 21 and at its upper end-

a second spring contact arm 22. . Of these,

tact 23 ‘when 1n'1ts lower position and a sec-

and when moved upwardly is designed :to
move a‘contact arm 26 into engagement with

o' fixed contact 27; there being as before, a

the first 1s capable of engaging a fixed con-

85

-ond fixed contact 24 when in its upper posi-.
tian, while the spring- contact 22 can engage
a fixed contact 25 when in its lower position

90 -

body -of msulating material interposed be-

tween this spring contact 22 and the arm 26.

- A blow out magnet 28-is so mounted that -
1t 1s capable of producing a magnetic flux
‘1n the 1mmediate vicinity of all of the above -
| mentioned -contacts so as .to break any ‘arc

which may be formed; and in the device °

shown in Fig. 1, there is suitably mounted

.in the-upper end of its core a rod 29 having
an armature 30, which, aslong as the flux in' .
the core’of said ‘magnet is greater than a .
predetermined  afount, prevents’ the up-

~ward movement of either of the cores 12 or
13 under the action 6f their windings; this

" ; arma,tureofa, motqr‘ ‘having -a shunt field ! being _gc.compﬁ'Shed-. th-rdugh the medium of
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L CLOS - bar 31 prvotally c{n‘n‘mf,:['cd to the rod

99 and Lo bars 92 and 33, respectively con- -

nected co the two cores 19 and 15,

A body of armature vesi-tunee S50 1S pre-
vided for the nrolor and the various parls
are so conneeled that when current S04
plied to the mams « and Aol at onee (Tows
througl the shant field widmg atned (hronteh
the L\m bhodies of fold resistance o o |
in parvallel, so that the motor beld v ener-
oizad. I now the pilot switch 15 5o oper-
aled that, for example, its contact 9 connects
the confacts 6 and 7, corrent flows from
the main « through said contacts, througl
the winding of the solenowd 10 and bhacls
to (he mam b, As a rvesolt, the cove 12 of
{his solenoid 15 rased and separates the con-
tacts 14 and 15, therchy open-circiuting the
ficld rvesistance 4 and shiohtly u{“llxe 1INy
the shnont field of the moior. hmnmmte]
thereafter the contacl T4 engages the COTL-
tnet 16, so that.carrent [lows from the main
a through the contacts 24, 16 and 1k to the
core 19, thenee Lo the motor avmature 1, the
winding of U}{" bBlow wmaeonet 25, core 13, coni-
tacts 22 and 23 and part ot the almltmo
resi=tance Db (o the main 4. The molor then
starts nid attains a cevtam ﬂuh 1te arﬁf“'-t*d
u}m]] 1s furthoer wuelhed v reason 01 the
spring contact 17 moving ﬂw contact arm
14 mm cngngement with the contact 20 to
can=e (he %]1'!11; circulting of the resistance
34 11 now the pilot switeh be moved to 1ts
off nosition, the solenoid 10 1s detnergized;
1ts core 19 (irops so as to Lumfl = contaet 7 i
into engngem 0111 with the contaet 1 5, and the
c:(,mttul 17 into engagement with the contact

The motor armalure 1s thus shord cr-
muted on-itself through the armature resist-
ance 84 and since the motor field is still
energized, the motor at once acts ag o genera-
tor, {lm current flowi e from the armatnre
to the core 19, throrwh contacts 17 and 18,
all of the resistance nL contacts 25 and 222,
core 13, blow magnet 98 and hack

to the
armature. This cirrent naturally produces

L]
B

a magnetic flux in the core ot 1110. blow out

11‘151#11& and attracts to it the armature 30,
<o that cven thouneh the pilo i‘ switch be

gl

moved to connect the contacts © and 8. the
onmmmtmn of the nnwlmﬂ « T the solenoud
11 1S nut cullicient to raise the core 3. which
15 held 1 its lower ptmlmn aoainst such
action by means of the cros s har 31 and (he
rod 83, until this current gener ttw‘ i the

motor has fallen to a predetermined extent
suflicient to permit of the armatuve 31 being

released from the core of the magnet =».
Thereafter the solenoid 11 1 free fo rame

its. COTe 13, and in this case the field resist-
ance 3
4 is left in series with the thmt field wind-
ing. As before, the upward movement of

the Spring LOPtact% 91 and 22 suecessively

—— e r——r——

1s open circuited, while the vespstance |

483,083

e arimature reststanee S and when the
pilat switeh 1 moved to ils ol position.
catses shorlt corcudiog of the armature, so

that o
ture whieh s a]}rul Iv bronght 1o rest.

[ the ense lustrated 10 Figs 90 the va-
rieus electric connections of the c-,t)h*l]fml«-.fnnl
of the mam econtuets actuated by theny are
substantially the same as J)l{“.l(}ll%l‘. noted,

except  that o switeh of “the wmhm{]{m
hovwn i g, 3, and covered e detadd me oy
TI}]J]Iiu1I ) ) lul |}¢IL{‘*IIL O d =y sten (Jl mu{m
contrel, filed ot even date hevewith, Serind
No, 5260581 15 employved for the purposge ol
preventing the ”nmmmtmn of {he golenoid
windinos until fhe connter In. M. [ ol thy
armature has fullen (o g [u(*dvimt llllt‘*l’l o
point. With tlos sdea ne view, there s
olally connecied to the lower i.tm]t-; of the two
cores 132 am] 'If% ! llmm'er-:fﬁ' exteuchno
plate or har 35 of msulating nu 1terial, |1{11111f
a contral upwardly extending portion 306 e
stonect to be canable of moving between an
arinafnre 37 of maanetic materinl and
core A0 of the hblow magnet so a= to nimntain
v confaet 88, connected to sand plun oer, 1
engagement with a see condd contael 41 10 mm
of the altraction ot the blow out nﬂfm{*

As long as the plate or bar 35 s 1 iz
lower position shown 1 Irg. 2, the armator:
AT mayv be drawn towavd the core 40 wlien

l.'l] 1\“

|I{T‘

N

{he hlow 11t aonet 18 energized 2o as to yrowlk
the conneetion beltween 11 e contaectig 28 and

plate 55 35 ratseq
ot tha

41. YWhen, however, said
by the nim ard movement of cithe
core= 12 or 13 of the two ol *1~md-_ Lhe con-
tacls ‘:‘_w‘ aml A1 ave prevented rom separvat-
g UnHer (he action of the maguetie finy of
(he blow m: enel. Ldsaconsequence, 15 while
o motor armature is short cireuited owing
to the movement ot the nilot
postiion and  current GO afin] by
molor owing (o its continted revolution, the
pilot switeh be moved from itz dif position to
sich a 1)0*-«1‘[1:‘111 as would eausge f:*lfmnfr 6O
the veversing switeh and the =upply of cor-

"']I[J

1=

rent to the miolor. the windings of neither

of the solenoids 10 and 11 can be energized,
since as long as current above prod lotor-
mined amount is flowing throneh the aria-
fure cirenit. the mature 37 is drawn fownrd
the core of the blow magnet and the contacts
28 and 41, which are connected o civent
with the =olenoid windings, are separaled,
It is not until this generated carrent hias
fallen toa plc-ﬂuimnmwd Tow point that =aid
muwtuw 15 released. and then under the
action or the spring arin 39 on whien the
coutaet 33 12 monnted. the two contacts 13
and 41 are ecansed to engagce each other =o
that curvent mayv flow throuch - them and
through the pilot switeh to one of the cole-
noids 10 or 11.- Under normal ﬂpemtlntr

conditions these two contact= 3% and 41 ove

compleff.,s the main motor circuit, cuts out i not separaled even though the hlow o tt llhlé

*1*1]-.!11” action 1s exerted on the arma-

switeh to itts ofb iE
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net 40 be energized, since when either of the

cores of the solenoid is in its raised position,
the part 39 of the plate 85 1s introducerl be-

ture 37, thus holding the two contacls 38

ﬂnrl 41 115 engagement,
From the above, it will be noted that by
the use of two solenoids whose energization

may be controlled froim a distance by a pilot

switch, T am enabled to gradually start a
mbétor in a plurality of steps and to control
the direction of rothtiom of its armature;

at the same time providing means whereby

current i1s prevented from being supplied to
the motor after the pilot switch has been
moved to its off position, until the speed of
the armature has fallen to such a point as
will permit of the introduction of current
without danger of injury.

employ two independent bodies of field re-

- sistance of which one is in circuit when the
motor is turned .in one dlrectlon and the

other 1s in circuit when it is turned in an

opposite direction. ,

In order that the operation of the sole-
noids may not be too quick, I may connect
to~ their movable elements a retarding de-
vice—in the present case a dash pot 43 of
the o1l film ftype. This has its plston ¥4,
connected through a slotted link 45 with
the middle of th& plate 85, so that while

~either of the cores 12 or 18 1s retarded o a
definite extent when moved upwardly un-

der the action of its winding, it may be free
to quickly return to its extreme lower posi-
tion by reason of the slotted connection be-

- tween Lh{} Iink and the plate 35 as soon as

40
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current 1s cut off from said winding.
| I elaim i+

1. A motor cc}ntmlimw switch consisting
of a solenoid; two contacts carried by the

movable nmmber of said solenoid; two ﬁxed’-
after the motor has been short civ cmted by

contacts placed to be 1espectwelv engaged
h"gr said solenoid.contacts when the solenoid
is deénergized ; and two other fixed contacts

gnet and the afma-

Moreover, the
arrangement 1s such that I am enabled to

pinced to be successively engaged by the sole-.

noid contacts after the salenmd has been
eﬂerﬁ'med X

9. A motor mntmllmg switch consisting
of a solenoid; two contacts carried by the

 opposite ends of the movable member of

29

said solencid; a pair of fixed contacts re-

spectively placed to be engaged by said sole-

noid contacts when the solenoid is deéner-
gized; a third fixed contact placed to be en-
Mﬂ'e.[i by one of the solencid contfacts after
ﬂm soienonid has been Herm?ed and a par

of, contacts of which- one? is phwec] to be
movable inte engagermnent with the other b‘jr

O

65

the sceond %rﬂ{}"m]d contact.

3. A 1motor controlling switch f*onsvzfmg |

“"ﬁ.

of a solenoid having a movable core; two
contacts yieldingly mounted on said core
two contacts plaeed te be Pngaﬂ'ed by said

| 1n cireuit with the

[ 'as a reversing switch for the motor; a

5

core-carried contacts when the solenoid is
deénergized ; and two other contacts placed
to be successwely engaged by said core-car-
I’lE’:d‘ contacts after the solenmd has been
epérgized.

4. A motor controlling switch consisting

70

of a supporting structure; a solenoid hav- .

ing a movable core; two contacts yieldingly
mounted on said care and three contacts on

-the supporting structure of which two are

placed to be successively engaged by said

core-carried contacts when the solenoid 1s

energized; one of said three contacts being
free to move into engagement with another

contact under the &ﬁtll'.}ll of one of the core

mnta,cts

5. A motor contmllmg switch consmtmcr.'

of a solenoid having a movable core: two
spring contacts carried by said core; a 'fixed
contact placed to be engaged by one of said
spring contacts; and a pair of contacts, of
which one is movable toward and from ‘the

other, placed to be closed by the second

S];}rlng contact.
6. A motor controlling switch cens:lstmg

of a solenoid having a movable core; two

spring contacts carried by said core; a ﬁxed

contact piaced to be engaged by one of said
-spring contacts; a pair of contacts, of which
one is movable ‘toward and from the other,

placed to be closed by the second spring

~contact; with two additional contacts placed
to be rGSpectlvely engaged by

the spring
contacts when the solenoid 1is deﬂnergwed

7. A system including an electro magnetic
revmsmg switch having twe solenoids; a
motor; a pilot switch In cirenit with the
S{}leﬂmds of the reversing switch: a magnet
motor; and mechanism
controlled by the magnet to positively hold
the movable members of either solenoid from
operation until the current flowing. in the
magnet falls below a predetermined point

said reversing switch.

75
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8. A motor controlling switch consistinig

of a solenoid wmdlng havmﬂ* a movable’

core; a pilot switch therefor; contacts con-r

tr olled by the solenoid core; a blow out mag-

net-for said contacts; and a mechanical "de-
vice actuated by said rrﬂgnet for forcibly
opposing movement -¢f ine core under pre-

‘determined conditions.

9. A system including a motor; un elec-
tro- magnetic reversing switch theremr, a

i blow magnet for said reversing switch, in

cizcuit with the motor; a pilot switch "for
the reversing switch; and a mechanical de-

115 .

120

vice controlled by the blow magnet for pre-

venting operation of the reversing switch

under predetermined conditions.

10.- A system including a motor; a pair of

129

solenoids hwmg contacts connected to serve . -

switch conneuted to the Wmdmgs of the S0-

pilot

130 °
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lenoid s a blow out magnet for the reversing
switeh: an armature for the blow out inag-
net s and weans for connecting said arma-
ture with the cores of the solenoids to pre-
vend snovement of said cores while the hlow
out magnet 15 energized.

[1. The combination i a motor control-
ling switely of {wo solenoids; contacts con-
(rolled by sakd solenowds; a blow out mag-
net for snid contacts: means for controlling
(he cnereization of said solenoidsy with «
har Joosely connceeted Lo the cores of the so-
lenoids; and an armature for the blow out

———— i m rEm T R s,

983,063

maenet, said armature heing connected o
said har so as to prevent movement ot the
solenold cores until the magnetic flux of sand
Llow out smagnet has fallen to a predeter-
mined pontd.

Tn testimony whereof, T have signed my
name to this specification, tn the presence
of (wo subseribing witnesses,

SAMUEL I KEEIFINR,
Witnesses:
Wiriay K. Braduey,

War, A, Darun,

20
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