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My invention relates to improvements in
motor controllers, particularly motor con-
trollers intended for the automatic establish-
ment of motor running cennections after
the establishment of the motor starting con-
nections. , ‘

- Ome of the objects of the invention is to
provide an improved starting switch or con-
troller having a plurality of positions and a
single operating means, together with im-
proved connections between the operating
means and the switch contact mechanism
whereby movement of the operating means
in one direction to a final position effects a
movement of the switch contact mechanism
to one operating position, for example. the
starting position, and either a reverse move-
ment of the operating means or a release of
the operating means will effect an automatic
operation of the switch contact mechanism
to establish another connection, for example,
‘the running connections for the motor.

Another object of the invention is to pro-
vide a simple and effective connection be-
tween the operating means and the switch
contact mechanism whereby the motor run-
ning connections cannot be established unless

“the motor starting connections are first es-
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tablished. « : v

Another object of the invention is to pro-
vide an improved arrangement whereby a
single electromagnet is effective to hold the
switch contact mechanism in the running po-
sition so that upon failure of the power sup-
ply the switch or controller will assume the
“1nitial position so as to disconnect the motor
from the source of supply, the: single elec-
tromagnet also’ being effective to cooperate
with the connections between the operating
means and the switch contact mechanism
whereby the contact mechanism is held in

the starting position against a strain to the

_running position while the operating means
is held 1in the first operated position; =
The various features of novelty which
characterize the invention are pointed-out
with particularity in ‘the-¢laims anmexed to
and forming a part of this specification.
For a better understanding ‘of-the invention,
“reference is had to the following description
taken in connection with the accompanying
drawings, wherein Fig. 1 is a skeleton view

of the construction and. arrangement of a
motor controller in accordance with: the in-
vention, the various parts being in their re-
spective positions when the switch handle or
operating means is in the initial or open po-
sition. Fig. 2 is a similar view showing the
relative positions of the various parts when
the switch hinndle has been moved to. effect
the establishinent of the motor starting -con-
nections. Fig. 3 is ancther similar. view
showing the relative positions of the various
parts when the switch handle has been either
released or moved slightly in the reverse di-

-rection so.as to thereby effect the establish-

nent - of the motor running “connections.
Fig. 4 is a very simplified diagrain of a mo-
tor control system showing the controller
employed in effecting the starting and run-.
ning connections for the -controllied motor.
Figs. 5, 6 and T are similar skeleton views of
ancther form of motor controller in accord-
ance with the invention, the figures corre-
sponding respectively to Figs. 1, 2 and 3 in
showing the relative positions of the various

‘parts of this form of the controller when the

controller is in the “off” or initial position,
the starting position and the running posi-
tion, respectively, and Fig. 8 is a simplified
diagram corresponding to Fig. 4, showing
the. controller of Figs. 5, 6 and T employed
to effect the starting and running connec-
tions of ‘a three phase alternting current
motor.

‘Referring -to. Figs. 1 to 4 inclusive, the
controller comprises a plurality of cooperat-
ing contacts, the movable contacts 10, 11 and
12 being resiliently mounted on and carried
by the rotatably mounted member 13. The
contacts 10, 11 and 12 cooperate respectively
with the contacts 14, 15 and 16, the contacts
14 and 15 being slightly closer their cooper-
ating contacts 10 and 11 than the contact 16
is with respect to the contact 12. The con-

troller is-operated by means of the handle 17

which is secured. to the shaft 18.
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In accordance with my invention. I have

provided imiproved connections -between the
operating means comprising the handle 17
and shaft 18 .and the movable contacts 10,

11, -and 12, whereby when the handle is

moved directly from the position shown in
Fig. 1 to the position shown in Fig. 2, the
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contacts 10 and 11 will be brought into en-
gngement with their cooperating contacts 14
and 15 but the contact 12 will be helfl otit
of engagement with the Lont‘lct 16. These
connections include the lever 19 which is
piv omﬂv mounted on the pin 20 which is
carrvied by the armature 21 of an electro-
magnet 22, The armature 21 is mounted on
the shaft 18 {or rotation with respect theve-
to, and the member 13 is slso mountes! on
the shaft 18 for rvotation with vespect there-
to. The lever 19 hag a pivetal connection
at one end thereof with the link 23, the
other end of the link being connected to the
member 24 which has two arms 25 and 26
which cooperate with the armature 21 of
the electromagnet. The upper end of “the
lever 19 cooperates with the pin 27 which is
carried by the member 13. The spring 28
cooperutes with the lever 19 and is located
between dle pin 20 and the plvotul connec-
tion of the lever 19 with the link 23. This
spring is arranged to be put under a strain
during the movement of the switch contact
mechanism to the starting position so a3
to hecome effective to move the contact mech-
anism to the running position when the
handle 17 is either released or mnoved shightly
in the reverse direction.

The operation of this form of my inven-
tion is as follows: Assume that the con-
troller is in the “off” position us '1'1 licated
in Fig. 1 and that it is desired to effect the
proper ch'tillo' of fhe motor 29 (Fig. 4);
the handle 17 will he move(l directly from
the 1)051’(1011 indicated in ¥ig. 1 to the posi-

tion indicated in Fig. 2, |_helel)y moving the
armature 21 to the attracted position

through the action of the avm 25, and af the
sune tine movi ng the contacts 10 and 11
e engagement with the contacts 14 and
15 throngh the action of the hereinbefore
described connections hetween the hansdle
and the contact mechanism. ~The pavts will
now he in their respective positions as inedi-
cated in Fig. 2 and the spring 28 will he
pl"-('ed nnder a sirain to move the lower eixld
of ho lever 19 clockwise, and H\‘ mon Lo
place the member 13 under a strain for cloek-
wize movement ahont the sl m ih through
the conneclion between the apper end of the
lever and the men \bm 13, The motor will
now he connected to the source of supply 30
the resistor 381 heing included in the motor
armature eircenit and the winding of the
electromagnet 22 Deing energized so as to
mw_nohcah\' wld the armature 21. The
:mtfn starting connections will bhe main-
tatnied as long as the operator holds the con-
troller handle 17 in the full forward posi-
tion. but as soon ag the operator releases his
grasp upon the h 17. or it he moves

randle 17
the handle slightly in ‘the reverse direction,

the various parts will assume their remm-
tive positions as shown in Fig. 8. It will

1,638,833

thus be seen that hy reason of the holdiug
eftect of the electroma

ws
nel on the armatar
21, the bprmo 28 iz efiect

o
25 effect ive to move tl
ms xmhez 15 « further distunce in the d(n -
wige direction about the shaft 18, 11“
brings the contact 12 mi ) mww“mwlt with
the corresponding con 16 and short-eir
cuils the starting vesistor 31, Tle s '31)
contes into engagement with the armature 21
and arrests further movement of the shaft
lo n Lhe return divection towards the start-
.)osx on. The switeh will now be mag-
retically held in the 1"'1'11“10' position by
means of the electrom ‘wnd a2, '

Tt will thus be seen that the controller
required to be operated inf)]_)erly even

Luet

n\n

i
by

an unskilled operator, since ail that he need
to know about the starting of the motor is

that the handle 17 must be thrown from its
initial position as ipdxc(uen in Fig. 1
full forward position as indieated in T*Jo 2
and theveafter the motor ranning connec
fions are antomatically established ndopeml
ently of any further operation on the wart
of the operator. It will also he observesd
that in case there is a failure of power, the
switch will antonatically return to the “off”
position from the running position, und it
will alzo be observed that in case the power
supply had failed previous to the o')uaimn
of {he controller to the starting nosition. the
running connections cannot be established
until after the power .1])1)}‘\* i restored.
That s becanse of the fact that the holding
effect of the electromagnet is necessary n
order to Pﬂrml{ the strain of the spring 23
{o hecome efl L(‘(l‘ ¢ to throw the switch from
the starting pegition to the running position,
and 1 there s a Tatlure of the powoer sup-
ply, the electromagnet will not hold the
arpmbure 20 and })mmr‘ the running con-
ne ('-!‘imn 1o b est M shed.

Tt is believed that a clear understunding
\,f (he features of construction 'm(i the prin-
ciples of operation of the form of my mven-
h(m as Rhm\n in Figs. 5,6 and T will he
had from an explunation of the opor:\‘ricm of
the avrangement.  Parts having functions
similar to corresponding parts of the
rangement of Wigs. 1 to 3 inclusive, nre num-
hered similavly.  Thus, the shaft 18, the
lever 19, the armature 91, electromagnet 22,
member 13. and otho parts of the arvange-
ment of Figz. 1. 2 and 3 con osponc respec-
tively to the shaft 18", the lever 19, the ar-
matire 217, the electrom agnef 227, the mem-
ber 187 of the arrangement of Figs. 5 to 7
inclusive, the lever 23" takes the place of
the link 23, and this lever is zecuved to the
shaft 18" so as to rotate therewith, The
member 137 is secured to a switeh shaft hav-
ing two sets of contacts, the W
heing avranged fo m"l & enwarer h
corresponding set of ctauomrv contacts 33
and the lower set 34 being arranged to make
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engagement respectively with the set of sta-
tionary contacts 35. 'The contacts 32 and
33 comprise the motor starting contacts and
the contacts 84 and 35 comprise the motor
running contacts. ‘ _

The opemtlon of this form of the inven-
tion is as follows: Assume that the switch
handle 177 is in the “off” o1 initial position
as indicated in Fig. 5 with the sets of con-
tacts 32 and 34 out “of engagement with their
respective stationary -contacts, in order -to
connect the three phase alternating current
motor 29" to the three phase source of sup-
ply 307, the handle 17" will be first moved to
the full forward position.
will rotate clockwise with the shaft 18’ the
one end of the pin 36 carried by the end of
the lever 23" moving in the slot 37 in the ar-

“'mature 21’ and by reason of the operative
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connection between the pin 36 and the slot-

ted upper end of the lever 197, the lever 19’

will be moved counter-clockwise against the
strain of the spring 28’.- This will cause the
lever 197 to rotate about the pin 20" carried
by the armature 21”7 and a resultant motion
will -be imparted to the member 18’. The
movement of the pin 36 in the slot 37 in the
armature 21’ effects a movement of the ar-
mature to the attracted position, thus mov-
ing the pin 20" in the clockwise direction
about the shaft 18’. This in turn effects a
clockwise rotation of the member 13" with
respect to the shaft 18” and brings-the set of
contacts 32 into engagement with the corre-
sponding stfmonaly contacts 33. The elec-
tromagnet. 22’ is energized to hold the ar-
mature 21 against the strain of the spring
28’, and the motor is connected to the three
phase source of supply. through the starting
resistor 38.  The parts of the controller will
now- be in their respective positions indi-
cated in Fig. 6 and the motor starting con-
nections will ‘be maintained as long. as the

operator retains the handle 17" in the full

operated position.

If the operator releases the handle or
moves the handle backward a slight distance,
the strain set up in the spring 28” during the
establishment of the motor starting connec-
tions is effective to now rotate the member
13" a further distance in the clockwise di-
rection and bring the set of running con-
tacts 34 and 35 into engagement. This ef-
fects the short- cu’cultmOr of the starting re-
sistors 38 and connects the motor dlrectlv
to the source of supply. The parts will now
be in their respective positions as indicated
in Fig. 7 and the running connections will
be established until there is either a failure
of the supply circuit or until the operator
moves the handle from the running position
to the “off” or initial position, thus restor-
ing the parts to their respective positions in-

dicated in Fig. 5.

I regard the arrangement of Figs, 5, 6

The lever 23"

a

and 7 as the preferred form of my invention,

since it lends itself more readily to large

scale - production. I appreciate that under
certain conditions it may be desirable to con-
trol the automatic establishment of the mo-
tor running connections in accordance with
some predetermined condition, as for exam-
ple in accordance with the current taken by
the motor or the arrangement may be suc

that the motor running connections cannot
be established until a definite interval of
time after the establishment of the motor
starting connections. Those skilled in the
art. will readily understand the manner in
which such automatic limiting action may
be had in the controller.  However, since
this is not of the essence of the invention,
such arrangements have not been shown or

“described.

In accordance with the provisions of the
patent statutes, I have described the prin-
ciple of operation of my invention, together
with the apparatus which I now consider to
represent the best embodiment thereof.

What T claim as new and desire to secure ¢

by Letters Patent of the United States is:

1. A motor controller having a plurality
of cooperating - contacts for establishing
starting and running connections, an opera at.
ing shaft having-a handle for opel ating the
contacts, an electlomaanet having an arma-
ture for holding the “said contacts in the
running posmlon the said armature being

mounted on the said shaft for rotation w ith.

respect thereto, a lever carried by and piv-
otally mounted with respect to said arma-
ture, the said lever having one end opera-
tively connected with %‘ud contacts and the
other end operatively connected with said
shaft, and a spring associated with said le-
ver, the connections being such that operat-

‘Ing the said handle from the initial position

to'a second position moves the said armature
to. the -attracted position, places the said
spring under strain and moves the said con-
tacts to establish the starting connections,
the strain of the spring being thereupon ef-
fective by reason of the holding effect of
said armature to operate the said lever and
move the said contacts to establish the run-
ning connections when the said handle is
released.

2. A motor controller having a plurality
of cooperating contacts and operatlnOr means
therefor for estabh%hmg starting and run-
ning connections, the said opelatmg means
comprising a shaft, an electromagnet having
an armature mounted on the said shaft for ro-
tation with respect thereto, operating connec-
tions between the said shaft and contacts com-
prising an operating member connected to
said shaft, a lever carried by the said armature
and pivotally mounted with respect thereto,
the said- lever having one end connected with

the said contacts and the other end con-.!
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id shaft, and a spring asso-
aid lever, whereby opu‘abnd
1 one direction moves the said

’the attracted position, places

the said spring uander strain and moves the
said - contacts thrmu:h said operating con-
1mcf’ one to establish the motor starting con-
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nections, and the said pmw operates the

said lever to move the said contacts to es-
'La.mcl the motor running
a subsequent reverge mov om nt ot said shaft.

In withess wl Jerooi I
my hand tln~ -)lst i a\' of

ORGE R.

connections upon

huve hereunto set
March, 19235,
TOWNSEND.
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