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MOTOR-CONTROLLING SWITCH.

Be it known that I, Samuer H. Kerrer,

- citizen of the United States, residing in

Plainfield; New Jersey, have invented cer-
tain Improvements. in Motor - Controlling

-Switches, of which the following is a speci-

- fication.
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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-

~ vide a switch of said class which, while be-
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ing 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. L

. I further -desire to provide an improved

- ‘electro - magnetic ‘motor-controlling switch
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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-
ing such that said switch may be ifself con-

‘trolled from a distance by means of a-pilot.

switch.

- The invention also ‘contemplates the pro-

vision of such .a-switch -with means whereby,

* . after the motor has been drivenin one direc-
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tion, it ‘shall be impossible to supply current
to turn it in the opposite direction, even
though the pilot switch be suitably manipu-

- lated, until the counter T. M. F. of said mo-
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tor has fallen to"a predetermined point.
Another object of the invention is to pro-
vide an electro magnetic motor-controlling
switeh which shall possess but two solenoid
windings, and shall, in addition to being-ca-

pable of reversing the motor, be also capa-
_ble of causing its gradual starting by a series

of steps. O o ;
These objects and other advantageous ends

T secure as hereinafter set forth, reference
. being had to the accompanying, drawings, in

45

‘which:— -

Figure 1,is’'a diagrammatic view of the

switch constituting my invention; Fig. 2, is
a similar view of a slightly modified form

+.of the switch; and Fig. 3, is a side elevation,
tﬁ- spme. extent. diagrammatic, . illustrating:
the: ( on'of a switch forniing.

“det

cons

own in Fig. 9.1

-Jn’'the abov ings, 1 represents ‘the

armature of ‘a motqr having-a shunt field

- Specification of Letters Patent,

19, free o, be brought into engagement with -
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To gll whom it may concern: k

2, and two hodies of field resistance 8 and 4.
Current is supplied from mains @ and & and
its flow to the solenoids is governed by a
pilot switch 5 which has three fixed - con-
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-
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lenoids 10 and 11 provided with longitu-

dinally movable core4 12 and 13, of which -
the first has at its lower end a spring contact

14 capable of engaging, when in its lower 65

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 70

is capable of engaging a fixed contact 18.

*Mounted above ‘the spring contact 1%.is g

pivoted or otheétwise movable contact arit

a fixed contact 20.by the upward movement 75
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 copnection between:it and

the spring contact ‘17, . Similarly, the core 80
13. of the solenoid 11 has at its lower end a )

spring contact arm 21 and at its upper end-
@ second spring contact arm 22. . Of these,
the first is capable of engaging a fixed con-
tact 23 when 1 its lower position and a sec-

-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
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and when moved upwardly is designed .to - -

move a‘contact arm 26 into engagement with 90

a fixed contact 27; there being as befors, a
body -of insulating material ‘interposed be-
tween this spring contact 22 and the arm 26.
-~ A blow out magnet 28-is so mounted that
it is capable of producing a magnetic flux

95
_in the immediate vicinity of all of the sbove -
| 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 etid of its core a rod 29 having
an armature 30, which, asiong as the flux in .
‘the .core’of said ‘magnet is greater than a
predetermined - afiiount, prevents’ the up-
{ ward miovement of either of ‘the cores 12 or
13 under the action of their windings; this 105
‘being accomplished through the medium of - =

100.
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‘-released from the core of

24

a ¢ros - bar 31 pl\’()LdHV conuecled to the rod
929 and to bars 32
neeted co the two cores 12 and 13

Body of wrnmture vesistanee 340 0s pre-
vided for the molor wnd the various parts
are so connected that when current s sup-
plied to the mains « and Aot at onee ffows
through the shunt field winding and tirongh

and 35, wspmhwl\ con- -

the two bodies of field resistance 3 andd |
in parallel, so that the motor fickd i cuer-
gized. T now the pilot switch is so aper-

for example, its contact ¥ connedds
the contacts 6 dnd 7. current flows from
the main a through said contacts, througlh
”l(‘ winding of the solenoid 10 and bacl
to he main 0. As a result, the core 12 of
this solenold s raised and separates the con-
tacts 14 and 135, therehy open-cireniting the
field resistance 4 and’ shightly \\ml\emnw
the shint field of the motor. Jmmcm(\te]_
thereafter the contacl 14 cngnges the con-
{net 16, so that. enrrent Hows from the main
o thl(muh the contfacts 24, 16 and 11 to the
core l_’. “thenee Lo the m(mn avinature 1, the
winding of the hlow magnet 25, core 13, con-
tacts 22 and 25 and part of the nlmmwo
resi=tance 34, to the main 4. The motor then
starts and attains a certain definite speed,
\\huh is further n\uoa&e(l by reason 01_ the
slumﬂ contact 17 maoving the contact arm
14 into engagement with the contact 20 to
can=c the 511u1t civeuiting of the resistance
34. If now the pilot switch be moved to its
off nmm(m, the solenoid 10 is detnergized;
its core 12 drops so as to bring ils contaet 1 L
into engngement with the contact 15, and the
cont et 17 into engagenient with the contact
The motor armature is thus shovt cir-
cmted on-itself through the armature resist-
ance 34 and since the motor field is still
energized, the motor at once acts as a genera-
tor, tho current flowi ing trom the armature
to the core 12, tluonwh contuacts 17 and 18,
all of the resistance 34, contacts 25 and 2,
core 13, blow magnet 28 and hack to the
armature. This cirrent: natnrally produces

aled that,

a magnetic flux in the core of the blow out

1nn<md and aftracts to it the armature 30,
so that even though the pilot =witeh be
moved to connect the contacts 7 and 8, the
onormmtmn of the \\mflmo «f the &n]cnm(l
1lis 1mt sulliciont (o raise the core 13, which
18 held iu its lower position against such
action by means of the cross bav 31 and the
rod 88, until this current SeNeT 1((‘(’ m the
motor has fallen to a predetermined extent
suflicient to permit of the armature 31 being
the magnet
Thereafter the so]onmd 11 is free fo raise
its. core 13, and in this ease the field resist-
ance 3 is open circuited, w hile the vesistance
4 is left in series with the .shunt fieldd wingd-
ing. As before, the upward movement of
the spring con taets 21 and 922 sueeessively
complefes the main motor circuit, cuts out
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e armnbie vesistance 3o und when the
pilot switel 4 moved to ils ol position,
cat=es short chreuiting of the armature, so

that o Leaking action s exerted on the arma-
tee whieh is gpeedily brought o rest.

In the ease illustrated in Fig. 2, the va-
ricus electric connections of the solenoids and
of the main contuets actuated by thenr are
substantially the =ame as Jnv\mllsl\ noled,
except that o switelh of the (mhhu(t]on
howi in 190 3, amd covered i detail i oy
appheition for |mwnt on a svstem of wolor
contrel, filed of even date herewith, Serial
No. 526951 s employed for the purpose of
preventing the snevgization of Hw solenoid
windings intil {he counter 2, ML of thy
armature has fallen o o ;xr(-*(]v{m'mim‘rl Tow
point. Withe this idea inoview, there 15 piv-
ofally conneried to the Tower ends of the two
cores 12 ‘111«1 13w transver=ely extending
plate or bay 35 of iusalating mdterial, Im\lw
a central upwavdly extending partion 36 do-
signed to he capable of moving between an
arinafure 37 of maenetic material and f
core 40 of the blow magnet =o a- to maintain
2 eonfact 38, connected to said plunger, in
engagement with a see ond contael 41 in spite
of the attraction of the blow out nngn(L

As long as {Jw plate or bar 35 Js in iz
10\\01‘ position shown in Fig. 2, the avmatura
AT max be (ll«\\ W toward the core 40 \xhnn
the hlow mel Is energized <o as to bronk
the conneetion hetween (he contacts 38 and
41. YWhen, however, =said plate s ratsed
by the upward movement of cither of the
cores 12 or 13 <>f the two solenoids, the con-
tacls B8 aml 1L ave prevented fro: \(wn.-.{nt—
ing wnler U\( action of the maguetic flux of
the Dlow m ignet. s consequence, 1F while
the motor armature is short cireuited ow mtr
to the movement of the pilet switeh to its off
position and current s generafed by '”vc
wolor owing (o its continued rev olution, the
pilot sw itely be moved from itz ¢t position to
such a p(thn as would cauge elosing of
the veversing switeh and the supply of cor-
rent to the moior. the windings of neither

of the solenoids 10 aud 11 can be merm/ed
since as long as current ahove a prede ‘01-
mined anrount is flowing throngh the nria-
ture civeuit, the armatare 37 is drawn {ownd
the core of the blow magnet and the contacts
28 and 41, which are connected in civenit
with the solenoid windings, are separalted,
1t is not until this Ooum.nwl carrent hins
fullen toa ]‘rlodctmnmlod Tow point that said
armature 1s released. and then wnder the
action of the spring arm 39 on which the
coutaet 83 ix mounted, the two coniacis 53
and 41 are caused to engage each other so
that curvent may flow throuel (hem wnd
through the pilot switeh to one of the sole-
noids 10 or 11.- Under normal aperating
conditions these two contacts 3% and 1 ove
not separaled even though the blow out mwag-
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net 40 be energized, since when either of the
cores of the solenoid ‘is in its raised position,
the part 36 of the plate 85 is introducerd be:

- tween the core of said magnet and the afma-
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ture 37, thus holding the two contaéts 38
and 41 in engagement, . -

From the above, it will be noted .that by
the use of two solenoids whose energization
may be controlled froin a distance by a pilot
switch, T am enabled to gradually start a
mbtor in a plurality of steps and to control
the direction of rothtiom of its armature;
at the same time providing means whereby
current is 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. Moreover, the
arrangement is such that I am enabled to
employ two independent bodies of field re-
sistance of which one is in circult when the
motor is turned .in one direction and the
othet is'in circuit when it is turned in an
opposite direction. : :

In order that the operation of the sole-
noids may mot be too quick, I may connect
to- their movable .elements a -retardinig de-
vice—in the present case a dash pot 43 of
the oil film type. This has its piston 4
connected through a slotted link 45 with
the middle of the plate 83, so that while

" either of the cores 12 or 13 1s retarded o a

definite extent when moved upwardly un-
der the action of iis winding, it may be free
to quickly return to its extreme lower posi-
tion by reason of the slotted connection be-
tween the link and the plate 35 as soon as
current is cut off from said winding.
T elaim:— '

1. A. motor controlling switch consisting
of a solenoid; two contacts carried by the
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movable member of said solenoid; two fixed

contacts placed to be respectively engaged
by said solenoid.contacts. when the solenoid
is deénergized ; and two other fixed contacts

placed to be sucvessively engaged by the sole-.

noid contacts after the solenoid has been
encrgized. . : ‘ G

2. A motor controlling switch consisting
of & solenoid; two contacts carried by the

© oppostte ends of the movable member of
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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-
gaged by one of the solencid contacts after
the solenoid has been energized; and a pair
of, contacts of which- one”is placed to be
movable into engagement with the other by
the sccond solenoid contact.

3. A motor controlling switch consisting |

of a solenoid having a movable core; two

/v . 4 A N .
contacts yieldingly mounted on said core;
two contacts placed te be engaged by said

-the supporting structure of which two are
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cove-carried contacts when the solenoid is
deénergized; and two other contacts placed
to be successively engaged by said core-car-
ried _contacts after the solenoid has been
esergized. '
4. A motor controlling switch consisting
of a supporting structure; a solenoid hav- .
ing a movable core; two contacts yieldingly
mounted on said core; and three contaéts on
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placed to be successively engaged by said e
core-carried contacts when the solepoid is
energized; one of said three contacts being
free to move into engagement with another
contact under the action of one of the core
contacts. :

5. A motor controlling switch consisting
of ‘a- solenoid having a movable coré; 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 tc be closed by the second
spring contact. : ,

6. A motor controlling switch consisting g¢
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

80-
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- 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 respectively engaged by the spring
contacts when the solenoid is degnergized.
7. A system including an electro magnetic
reversing switch having twe solencids; a
motor; a pilot switch in circuit with the
solenoids of the reversing switch.: o magnet
in circuit with the 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
after the motor has been short civeuited by
said reversing switch. _ : 110
- 8. A motor controlling switch consisting
of a solenoid winding having a movable’
core; a pilot switeh therefor; contacts con-r
trolled by the solenoid core; a blow cut mag-
net for said contacts; and a mechanical de-
vice actuated by said mogunet for forcibly
opposing movement of tne core under pre-
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_determined conditions.

9. A system including a motor; un elec-
tro- magnetic reversing switch therefor; a
blow magnet for said reversing switch, in
cizcuit with the motor; a pilot switch for
the veversing switch; and a mechanical de-
vice controlled by the blow magnet for pre- -
venting operation of the reversing switch
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' under predetermined conditions.

10.- A system including a motor; a pair of
solenoids having contacts connected to serve. .

‘as o reversing switch for the motor; a pilot

swibqh connected to the windings of the so- 130
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lenoid; a blow out magnet for the reversing
switeh s an armature for the blow out mnag-
net: and weans for connecting said arma-
ture with the cores of the solenvids to pre-
ven! imovement of said cores while the blow
ot magnet is energized.

11, The combination in a motor control-
ling switels of two solenoids; contaets con-
trolled by said solenolds; a blow out wag-
nel for said contacts: means for controlling

the cnergization of said solenoids; with a |

har loosely connected Lo the cores of the so-
lenoidsy and an armature for the blow oub
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Fnmgnet, sadd o armalure being connected to
Paaid har so as to prevent movement of the
solenoid cores until the magnetic flux of said
blow out magnet has fallen to a predeter-
mined point.

Tu testimony whereof, T have signed my
nane Lo this specification, in the presence
of (wo subseribing witnesses,

SAMULEL II KERFFER.
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Witnessas:
v 3 L]
Winniay K. Brabney,

War, AL Baux.




