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1

My invention relates in general to controls for
electric motors, and particularly to electric motors
of power driven hoists capable of being operated
at a number of different speeds in either direc-
tion.

The principal object of my invention has been
to provide a simple control having a minimum
number of contacts for controlling a reversing
motor at a number of different speeds.

Anocther object has been to provide & sneed con-
tactor having the contacts controlling one speed
normally closed, and those controliing the other
speed actuated to energize the circuit controlled
thereby.

Moreover, my control is provided with a set of
contacts held normally closed by spring pressure,
or actuated to closed position by stuch pressure,
and another set of contacts contrelling the other
speed actuated to closed position by solenoid
means.

The shove chjects and advantages have been
accomplished by the device shown In the accom-
panying drawings of which:

Tig. 1 is a diagram of a-control embodying my
invention; and,

Fig. 2 is a similar view showing a modification
of the invention.

In the drawings, for clearness of Mustration,
a1l mechanical parts are shown only in diagram

for the reason that the various. contoct elements -

are standard articles of manufacture, and for
the reascn that various modifications in the con-
nections may. be made without departing from
the spirit of my invention.

In the drawings I have shown but two forms -

of the invention, that shown in Fig. 1 having a
speed contactor with normally closed high-speed
contacts and slow-speed contacts which must be
energized to close. In Fig. 2 I show a form of

the invention in which the slow-speed contacts

are normally engaged, energization for high-
speed only being necessary.
Referring first to the form of invention shown

in Fig. 1, 10 represents the directionsl contactor

of my invention; {1 the speed contactor thereof;
and i12:the push button unit used to control the
current to hoth directional and speed contactors.
The electric motor which may he for the opera-
tion of the hoist is represented at {3, In thecom-
mercial structure the electric motor together with
the Girectional and speed contactors 19 and i,
respectively, are mounted within the hoist casing,
and the push button unit is suspended therefrom
and within easy reach of the operator. The vari-
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ous parts are connected. together in a manner to.
be hereinafter described.

The motor I3 is of the type having separate
windings (not.shown) for siow speed and high
speed and is dlso of the type which is reversible
in its direction of. rotation. The motor and other
parts of my invention as shown and described are.
for the use of polyphase alternating current, but
chviously my invention is applicable to the use of
single-phase alternating or direct current.

The directional contactor 10 which controls the
hoisting and lowering movement of the hoist is
provided with a group of hoisting stationary con-
tacts 18—15, and 1§—17, and with a group. of
stationary lowering contacts 38—21, and 22—23.
Terminal points 25 and 27 are also provided on
this contactor for the hoisting circuit and lower-
ing circuits, respectively, and terminal points 24
and 26 are also provided which are connected to-
gether by a jumper 3%. In order to bring about.
the reversal of current supplied to the motor {3,
the contact points 16 and 21 are connected by
means of a jumper 31, and contact points. 14 and
22 are connected by means of & jumper. 32. Con-
tact points 15 and 28 are connected together by
means of a jumper 33, and contact points i1 and
29 are likewise connected together by means of a
jumper 34,

The directional contactor 18.is provided with a.
reciprocating member 35 for the hoisting .circuit
and with a reciprocating member 36 for the
lowering circuit. The member 35 carries contact
arms 49 and 41 for engagement, respectively,
with the contacts 14—15 and, {5—11 for.closing.
the circuits governed by these contacts. A sole-
noid 42, when energized, causes the actuation of
the reciprocating member 35. This solenoid is
connected to the terminal point 28 at one side
and at the other side to a terminal point. 43.
The reciprocating member 36 for the lowering
civenit carries contact arms 44 and 45 which are
engageable, respectively,. with contact points
36--9{ gnd 22—23 for closing the circuits con-
trolled by vhese contact points.. The reciprocating
member 35 is actuated by means of a. solenoid 16
which has one side connected to the terminal
point 27 and the other.side connected to a ter-
minal point 58. The terminal points 43 and 50
are connected together by means of a jumper 47,

Power is supplied to the directional contactor
and other parts of the invention as well as.to the
various circuits .to be hereinafter described,
through.leads 51, 52 and 53. The lead 51 is con-
nected to contact point 26 and thence. to contact
point 24 over jumper 38; the lead 352 is con-
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nected to contact points {7 and 23 over jumper
34, The lead 53 is connected to contact points
1§ and 20 over jumper 22, The power line 52 is
connected to the jumper 47 connecting terminal
points 43 and 59,

The speed contactor {{ comprises two groups of
slow-speed contact points 54—55 and 56-—57.
‘This contactor is also brovided with groups of
high-speed contact points 60—81 and 62—83.
The contact points §i and 5 are to be connected
to a common point on the directional contactor
18 and therefore they are connected together by
means of a jumper 4. In like manner the con-
tacts 57 and 63 are to be connected to a common
point on the directional contactor and are there-
fore connected together 0y means of a jumper 85,
The speed contactor is provided with a reciprocat-
ing member 68 which carries four contact arms
10, 71, 72 and 78. The contact arms 78 and 72
serve to connect the high-speed contact points
60—61 and 62—88, respectively. In like manner
the contact arms 11 and 12 serve to connect the
slow-speed contact points 84—55 and 5651, re-
spectively. As hereinbefore stated, the recipro-
cating member 88 of the speed contactor is pref-
erably actuated in one direction by means of g
spring (not shown) and in the other direction by
eans of a solenoid 74, which is connected to
terminal point 75 and points 76. 1In carrying
out my invention the spring means (not shown)
may be utilized to normally retain either the
high-speed contact points 68—861 and 62—63 in
closed position as shown in the form of inven-
tion of Fig. 1, or the slow-speed contacts 54—55
and 56—87 in normally closed bosition, as shown
in the corresponding contact points of the modi-
fication of Fig. 2. In the form of invention shown
in Fig. 1, however, the movable member 66 is
actuated by the solenoid 74 to close the low-speed
contact points 54—55 angd 36—51, as will be here-
inafter more fully described,

The push button unit of my invention is g
standard article of manufacture and comprises
two push buttons 86 and 21, the push button 89
being for the purpose of energizing the motor 13
to elevate the load at either slow speed or fast
Speed, and the button. §i being for the purpose
of energizing the motor in reverse or lowering
direction at either slow speed or fast speed. The
unit is provided with two Teciprocating memberg
82 and 88 which carry the buttons §g and 81, re-
spectively. The member 82 carries two movable
contact arms 84 and 85, the contact arm 84 being
provided with an elongated leg 86, and the contact
arm 85 likewise with an elongated arm 87. The
member 83 carries contact arms 98 and 9 , the
arm 80 having an elongated leg 92, and the arm
91 having an elongated leg 93. The vush button
unit is provided with suitable stationary contacts
94 and 95 engageable, respectively, by the arm
84 and the arm 85 together with its elongated leg
87. In like manner the stationary contacts 96
and 97 are provided for engagement, respec-
tively, with the contact arm 99 and the contact
arm 81 and its elongated leg 83. Stationary con-
tacts 100 and 161 are also provided on the push
button unit for engagement, respectively, with the
elongated legs 86 and 92, Stationary contscts 100
and {0f are connected together by means of a
jumper 102, and contacts 94 and 95 are likewise
connected together by means of g jumper 103,

The motor 13, as hereinbefore pointed out, is
provided with two separate windings, ore for slow
speed and one for high speed. These windings
are not shown in the drawings but the terminals
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extending from them are illustrated, Terminal
points 103, 184 and 165 are connected to the slow-
speed winding, and terminal points 166, 107 and
108 are connected to the high-speed winding.
Since terminal points 105 and {88 are common
to both slow-spead and high-speed windings, they
are shown connected btogether by means of g
Jumper {18, receiving curren$ from contact point
24 over lead 118.

Having thus described the various elements
forming a part of my invention, I will now de-
soribe the various ecircuits and connections be-
tween them. The Jjumpers 64 and 32 are con-
nected together by means of lead {4 1. The jump-
ers 65 and 3} are connected together by means
of lead {i7. The slow-speed terminal points 103
and 164 of the motor receive their current from
contact points 58 ang 86, respectively, of the
Speed contactor over leads (19 and {13, respec-
tively. The high-speed terminal points 106 and
187 of the motor receive current from the con-
tact points 88 and 62, respectively, over leads
114 and 115, respectively,

The contact point 188 of the push button unit
2 receives current from the power line 51 by
means of a lead (20, The contact peint 95 is
connected to the terminal point 25 of the direc-
icnal contactor through lead 121, and the con-
tact point 87 is connected by means of lead 122
to the terminal point 27, Contact points 94 and
96, connected together by means of the jumper
{58, are connected by means of the lead (23 to
the terminal point 18 of the speed contactor {{.
The terminal point 75 of this contactor is con-
nected to jumper 34 and to the power line 52 by
nieans of lead 124, -

As hereinbefore stated, it is within the scope
of my invention to have the slow-speed contacts
of the =peed contactor normaily engaged so that
when the push button unit is actuated to operate
the motor in either direction, current will be
immediately applied to the slow-speed winding
(not shown) of the motor. Such a form of the
inveation is shown in Fig. 2 where the speed con-

5 tactor 125 is shown provided with slow-speed con-

tact points 126127 ang 130—i21, Fast-speed
contact points 182—123 and {38—185 are glso
provided. Contact points {33 and {27 are con-
nected by means of g jumper 137 and contact
points {3{—135 are likewise connected by means
of a jumper (38, The reciprocating member {36
of this contactor carries contact arms 149, {41,
142 and 143. Contact arms 181 and {42 are shown
in their normal vositions where they will contact
with and connect the two groups of slow-speed
contact points 126—127 ang 186—131!, respec-
tively. The contact arms {42 and 142 are en-
gageable, respectively with the high-speed con-
tact points {32--133 and {83—135, The recipro-
cating memher 128 of this contactor is normally
held in the position shown by spring means (not
shown) in the manner. similar to the speed con-
tactor {1 of the other form of invention. A sole-
noid 144 is provided for actuating the recipro-
cating member {36 and it Is connected to terminal
points {48 and {48,

In the form of invention shown in Pig, 2, it is
cbvious that the solencid 24 of the £peed con-
tactor is not actuated when the directional con-
tactor !9 is operated to actuate the motor in
either direction as slow speed because of the nor-
mally engaged slow-speed contact points. The
push butten unit 148 for use in connection with
the speed contactor {25 is therefore provided
with only two stationary contact points 147 and
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149 for the hoisting button and two stationary
contact points 150 and 151 for the lowering bution
of the unit. Two contact points 152 and 183 are,
however, provided for causing the solenoid {44
to be energized to move the reciprocating mem-
ber 136, The siationary contact points {47 and
180 are connected fogether by means of a jumpeyr
154, and the stationary contact points 1H2 and
153 are likewise connected together by means of
3 jumper 188, The push button unit 142 i< nro-
vided with two directional reciprocating me
156 and 165 actuated by push buticns 18§ and
162, respectively. The member 185 is
with contact arms {£3 and 185 having ¢
iegs {64 and 168, respectively. The mem
is provided with contact arms {718 angd {7
elongated legs 17! and 178.

The directional contactor {8 and the motor 3
used in this form of invention are ig
thoge of the gther form hersinbefore described,
and therefore the same reference numeral
used on the varicus paris.

In connecting up the form of inventiion shos
in ¥Fig. 2, current is eondueted to the stati
contact point {47 of the push button unit {48 o8
from contact point 28 of the directional con-
tactor 18 by means of lead (28, 7 atlonery
contact point {48 of this unit is connecte
terminal peint 25 by means of lead 184
stationary contact voint §5/ is conneecied to the
terminal point 27 by means of lead 122,
jumpers £237 and i85 are connected, respective
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ing from the slow-speed winding contact
{088 and {94 are connected to the slow-spee

manner the leads 114 and {15 coming from the
high-speed winding terminal points 188 an E
respectively, are connected 1o the high-speed con-
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tact points 132 and respeckively.

Instead of reversing the coniact 2
speed coniactor of Fig. 1 to the posi
in the form of Fig. 2, it is obvious that th
contactor 11 might be used to carry

45

§12 and the high-speed leads 114
reversed, 1. e. leads f§2 and {!3 conne
contact points 59 and 82, respeciivel
{14 and 115 connected to contact points
58, respectively.

From the foregoing, it will be obvious that
there are three distinct kinds of circuits in my
invention which may be characterized as power
circuits, motor circuits, and control circuits. In
order to distinguish these circuits, I have illus-
trated the power circuils by heavy lines, the
motor circuits by medium width linss, and the
control circuits by light lines,

Having thus described the various parts of my
invention I wili now describe its operation with
special reference to the form of invention shown
in Fig. 1. Assuming that it may be desired to
operate the motor 13 in a direction to elevate
a load carried by the hoist, the opsrator pushes
the button 8% inwardly a limited amount which
will bring contact arms 24 and 88 in contact with
stationary contacts 84 and 98, respectively, and
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elongated leg 85 into contact with the stationary
contact {98. Current will then flow from the 70
power line §f through terminal vpoint 26 and
over the control lead {25 to contact i88. The
current will be divided by means of the arms §4
and §8 and will flow from point 85 over lead {2}

to the terminal point 28 of the directional con- 75

tactor 10. The solenoid 42 connected therewith
will thereby be energized, causing the reciprocat-
ing member 35 to be actuated to close contacts
16—I5 gnd 168—17. Current from the solenoid
42 will return to the power line 52 through
Jjumper 47, Simultaneously with the actuation
of the solenoid 42, the solenoid 74 of the speed
contactor {1 will also be actuated over lead 123
which connects the termirnal point 78 of this con-
tactor to the stationary contact 84 of the push
button unit through the stationary confact 8%
and jumper 109, current returning from terminal
point 75 of this solenoid over lead {24 to jumper
24 to the power line §2. This movement of the re-
ciprocating member 58 of the speed contactor 1
will serve to bring contact arms 7f and 72 in con-
tact, respectively, with contact points 54—55 and
§6—81. When contact points 14—15 and 16—i7T
are connected, respectively, by means of the arms
48 and 4!, current will flow from power line 52
through contacts [7—I185, over lead 17 and to the
slow-speed terminal {84 of the motor through
the solenoid-closed contact poinis £1-—3% and lead
1§8. Furthermore, current will flow from power
line 53 through contacts {8—i4 and over lead
{44 and jumper 84 and thence to the slow-speed
termiral point (83 through contact points 54
and 55 and lead 112, Current will also flow
from power line §i through jumper 20 and ter-
minal point 24 ic the slow-speed terminal §85
over lead {18 and jumper ({f. The motor will
thus be operated in the selected elevating direc-
tion at slow speed. Should the operator now
desire to operate the motor at high speed in the
same direction, he pushes the button 8 inwardly
to the limit of its movement which causes the
arm 8% to break contact with the contact point
§4 while maintaining contact with stationary
contact 128 through the elongated leg 86. Fur-
thermore, contact of the elongated leg 87 of arm
&5 is mainfained with the stationary contact 85.
Obviously, just as scon as contact of the arm 384
with contact point 84 is broken, the solenoid 74
of the speed contactor will be deenergized, there-
by permitting the reciprocating member §6 there-
of to be forced o the position shown in Fig. 1,
thus connecting together the groups of high-
speed contact points §8—~&6! and §2—63. Current
will thus be supplied to the high-speed terminal
points (86 and {87 of the motor over leads {{4—
tE58, respectively, current to the high-speed ter-
minal point {63 being supplied by jumper {9
and lead {i§. When the cperator removes his
finger from the bubton £9, it will be returned by
spring pressure 1o the normal position shown and
in refurning will momentarily actuate the sole-
noid 74 of the speed contact in a manner herein-
before described, thus actuating the motor at slow
speed before the current is interrupted to the
motor through the push button unit and direc-
tional contactor. When it is desired to operate
the motor in the opposite direction the operator
actuates push button 81. If he desires to operate
at slow speed, he moves the button only sufficient-
ly to bring contact arms 28 and 2i in contac
with stationary contacts 85 and 27, respectively.
When in this position the elongated leg 92 will
be in contact with the point 18, Current will
now flow from the lead {29 through contact
points {08 and {81! to the lead 122 through arin
89 and contact point 85 o the solencid 74 of the
speed contactor, current returning from the ter-
minal point 75 of the solenoid over lead {24, as
hereinbefore described. Current will also flow
from contact point 87 over lead 122 to the sole-~
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hoid 46 of the directional ¢ontactor, thus caus-
ing the reciprocating member 3§ thereof to close
the groups of contacts 20—2{ and 22—23. Cur-
rent will now flow from power line 52 over jumper
34 Yo contact point 22 through contact arm 45
to contact point 23 and thence over jumper 32
to lead {{i{ and thence to contact 55 which
through arm 7! will be connected to contact
54 and to slow-speed terminal point 103 through
the lead 112, Current will also flow from power
line 53 over jumper 33 to contact point 20
through arm 44 to contact point 2, over jumper
31 and lead 1#7 to contact point §7 of the speed
contactor and thence through the arm 72, contact
point 56 and lead {i3 to the other siow-speed
terminal point {04. When the operator wishes
to use the high speed, he pushes the button 8i
inwardly to move the arm 9 past the contact
point 98 thereby interrupting the circuit to the
solenoid 14 over lead 123, de-energizing the sole-
noid and allowing the reciprocating member 8§
of the contactor to return to its normal position,
whereby the slow-speed winding of the motor wili
be de-energized and the high-speed winding
energized through terminal points 166 and 187
by the engagement of arms 7§ and 72 with con-
tact points 60—81 and 62—83, respectively.

In the form of invention shown in Fig. 2 when
the button (6¢ is actuated to operate the motor
in one direction at slow speed, contact points 147
and 149 are connected together by means of the
arms 63 and {65 and their respective elongated
legs 164 and 166. Current will thus be supplied
to only one control circuit instead of to two
control circuits as in the form just above de-
scribed. Current will pass from contact point
141 to contact point 45 and over lead i2{ to
the solenoid 42 of the directional actuator 1§ for
causing the arms 48 ang 44 carried by the re-
ciprocating member 35 to close contacts {4—i5%
and 16—IT thereby operating the motor in the
selected direction over circuits hereinbefore de-
seribed, and through normally closed contacts
126—127 through arm i4i, and normally closed
contacts 130—I81 through the arm {43 When
the operator now desires to increase the speed
of the motor so as tc operate it at the faster rate,
he pushes the button {61 inwardly to the limit of
its movement thereby bringing the arm {85 in
contact with contact point 152 while maintaining
contact of the respective arms with contact points
147 and 148. Current will thus he conducted from
contact point 182, jumper 188, contact point 153,
to the solencid 144 of the speed contactor 25
through lead {57 and terminsal ¢ 48, current re-
turning from terminal 145 to the power line §%
through lead 124 in a manner hereinkefore de-
scribed. When the solenoid 44 is energized, the
reciprocating member 128 will be actuated to
open normally closed slow-speed contacts §26—
12T and 136—13{ and close fast-speed contact
points #32—133 and 1§88—135 through contact
arms 40 and (43, respectively, thus allowing the
current coming over leads t{} and i {7 to be con-
nected directly to the fast-speed terminal points
106 and 187 over leads i 14 and { 5.

From the foregoing, it will he clear that when
the hoisting push butten of tha vush button unit
of either form of the invention is operated part
way, current will energize the hoisting solenocid
of the directional contactor. Simultaneously
with this operation, the sclenoid of the speed con-
tactor, in the form of Fig. 1 will be energized to
cause current to flow to the slow windings of the
motor. If it should now be desired to increase the
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speed 6f the hoist while operatifg in the same
direction, the push Lutton will be forced all the
Wway in, which through the circuits and contacts
above described will cause the solenoids of the
speed contactor of Fig. 1 to be de-energized, thus
closing the proper contacts of this contactor to
energize the high-speed windings of the motor.
When it is desired to operate the hoist in the
opposite direction, the lowering push button will
ke operated and current will be conducted to the
motor either for slow speed or for high speed,
depending on the amount of movement of the
button, through the speed contactor in a manuner
similar to that above described in connection with
hoisting.

The actuation of the form of invention shown
in Fig. 2 is identical to that of Fig. 1 except that
when hoisting or lowering at slow speed the nor~
mally closed contacts of the speed contactor will
conduct current directly to the slow speed wind-
ings of the motor, the solenoid of the speed con-
tactor being energized in this form only when
it is desired to operate the hoist in either direc-
tion at high speed.

- For clearness of {llustration, I have shown the

control ecircuits as energized directly from the
power lines 5! and 52, but where high voltage
current is used for the motor, it is within the
scope of my invention to reduce the voltage in
the control circuits, which may be done in well
known manner by the use of a transformer. Fur-
thermore, while I have shown a magnetically
operated directional contactor, it is obvious that
a mechanically operated or manual device may
be used to determine the direction of rotation of
the motor.

Having thus described my inventtion, what I
claim is: :

1. A control for an electric hoist having a two
speed reversible motor, comprising a directional
contactor having a set of normally open hoisting
contacts, a set of normally open lowering con~
tacts, and separate electromagnetic means for
each set of said contacts, each of said electromag-
netic means being operable independently of the
other, a separate directional control circuit for
each electromagnetic means, said electromagnetic
means being connected to g common point of con-
tact, manual means for directing a supply of cur-
rent to either of said control circuits, a speed-
determining contactor having two sets of con-
tacts, one of the last mentioned sets of contacts
being normally in circuit-closing relation with
either set of directional contacts, and separate

5 speed-determining electromagnetic means oper-

able by said manual means for opening said nor-
mally closed set of contacts and closing said nor-
mally open set of contacts,

2. A control for an electric hoist having 3 two
speed reversible motor, comprising a directional
contactor having a set of normally open hoisting
contacts, a set of normally open lowering con-
tacts, and a single separate electromagnetic
means for each set of said contacts, each of said
electromagnetic means being operable independ-
ently of the other, a separate directional control
circuit for each electromagnetic means, said elec-
tromagnetic means being connected to a common
point of contact, manual means for directing a
Supply of current to either of said control cir-
cuits, a speed-determining contactor having two
sets of contacts, one of the last mentioned sets of
contacts being normally in circuit~closing rela-
tion with either set of directional contacts, and
separate  speed~determinimg electromagnetic:
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means operable by said manual means in syn-
chronism with the closing of each of said direc-
tional sets of contacts for opening said normally
closed set of contacts and closing said normally
open set of contacts.

3. A control for an electric hoist having & two
speed reversible motor, comprising & directional
contactor having a set of normally open hoisting
contacts, a set of normally open lowering con-
tacts, and a single separate electromagnetic
means for each set of said contacts, each of said
electromagnetic means being operable independ-
ently of the other, a separate directional control
circuit for each electromagnetic means, said elec-
tromagnetic means being connected to a commen
point of contact, manual means for directing a
supply of current to either of said control cir-
cuits, a speed-determining contactor having two
sets of contacts, one of the last mentioned sets
of contacts being normally in circuit-closing re-
jation with either set of directional contacts, and
separate  speed-determining electromagnetic
means operable by said manual means in sequence
with the closing of each of said directional sets
of contacts for opening said normally closed set
of contacts and closing said normally open set of
contacts.

4. A control for an electric hoist having a two
speed reversible motor, comprising a directional
contactor having a set of normally open hoisting
contacts, a set of normally open lowering con-
tacts, and separate electromagnetic means for
each set of said contacts, each of said electro-
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magnetic means being operable independently of
the other, a separate directional control circuit
for each electromagnetic means, said electro-
magnetic means being connected to a common
point of contact, manual means for directing a
supply of current to either of said control circuits,
a speed-determining contactor having twe sets
of contacts, one of the last mentioned sets of
contacts being normally in cireuit-closing rela-
tion with either set of directional contacts, and
separate  speed-determining  electromagnstic
means operable by said manual means for open-
ing said normally closed set of contacts and clos-
ing said normally open set of contacts, sald speed-
determining electromagnetic means being con-
nected to said common point of contact.
CHARLES J. MANNEY.
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Column 2, line 15, for “contacts 30—21"" read contacts 20—21 ;

and that the said Letters Patent should be read with this correction therein that the
same may conform to the record of the case in the Patent Office.

Signed and sealed this 20th day of September, A. D. 1949,

| BEAL ]

JOE E. DANIELS,
Assistant Commissioner of Patents.
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