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Thr\ mcsent mvontkon relateés to elecbh,
coniw]lrel for motors such as are used for
cranes and other holsting -mechanism and

also fm controlling motors qlCh as are used
¢ wire blocks zmd the like. The-invention
more particularly relates fo face plate type
‘of controllers in which provision is made
for smooth and accurate control of the
wotor during movement of the operating
riechanism In both. directions.

The present, type of controller provides a
tace plate on which are mounted four gr oups
or series of contacts, each of these series
being connected to.a ‘bank: of resistors and
vith these four series of contacts on the
face' of the centroller, a con’r1<>lle1 arm 1S
used  which provides brushes engaging with
all four series of contacts when thl% 51D01O
comtroller arm is moved in both directions
from its normal off position.
struction each bank of contdcts and its as-
soclated 1esmt&nce 1s used in the. motor
controlling cirenit both during hoisting and
lowering Whele the motor is a hoisting
uiotor, or-in hoth duections of driving where
the motor is usﬂd for other purposes. Tach
bank of resistors, however, is-cut in by one
of the: brushes vhen the controller arm is
wioved in ong direction -and is cut out by a
different brush when the controller arm is
moved in the ohposite direction. Certain

of the brushes on the arms may be intercon-

nected in order ‘to obtain o closed: circuit-
where this is desired, and this intercennec-
tion ds such as to obtain the desired results
for operating the motor in its two directions.
To the a omphshment of the forsgoing and
iela'ted end'; said invention, then consists
of the medns hereinafter fullv described and
particularly pointed out in the claims.

The -annexed CLmvmg and the following
description set forthin detail certnin mecha—
nism -embodying the invention;- . dis-
closed means constituting; ‘10WOV91 bui, one
of various mechanical forms in which. the
principle of the invention may be 11sed

In said annexed drawing:

Fig. 1is a diagrammatic :Wont of the CON-

troller contacts showi ingthe resistors and the
connections between tlﬁe resistors’ and the
contacts; Fig. 2 is a diagrammatic view of
the controller arm. showing one system of
cross contacts  and diagrammatically -show-
ing the off position of the controller: Fig.
3 is a wiring diagram showing the motor

By this con-.

tacts s
negative center plate 11 with its assocmted'
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circuit as arranged by the controller shown-
in Figs. 1 and 9 for a hoisting motor with -

the contacts arranged for the hoisti ting posi-
tion; Fig. 4 iga wiring diagram showmg the
motor cirenit as ar ‘ranged by this same con-
troller for the lowerlno position: Fig. 5 is
a diagrammatic view similar to Fig. "1 but

chowma a slightly different arrangement of-

contacts and face plates on the: controller

to show the controller arranged to operate

a motor Tunning a wire block or the like;
Fig. 6'is a diagrammatic view of the con-
troller arm used with the layout shown ‘in
Tig. 4; and Figs. 7 and 8 are diagrammatic
wiring views %howmo the cireuits obtained

60

65

70

by using the controller as shown in Figs. 5

and 6 in
off position.

As shown in the present drawm os, the
controller is of the face plate type, the con-
tacts of the face of the controller being:ar-
ranged in concentric circles.

the- contfwus of each group. - Between' these

groups of contacts are dead plates 8, 84,.9 -
Within the circle of the group con- ,

and ‘94,
are ‘a positive center plate 10 and a

blow out coil and two dead plates 12.

The controller arm 13 has a hub portion
and four radially extending arms here shown
as being at right angles to sach other. On
two of the arms 18 and 19 which as illus-

trated are those normally vesting on the dead -

plates '8 and 8%, there are *"om brushes of
T’thﬂ the outer brughes 20 and 21 :contact,
with the dead plates 8 and 8* and the group
contacts and the inner brushes 22 and 23

its two positions from the normal -

In the form
shown in Tig. 1 there are four groups or:

rles of Contactq 4, 5, 6 and 7 with banks
of resistors 14, 15 16 ‘md 17 connected to

5"

80

85

90"

95

contact with the dead plaues 12 and the cen-~

ter plates 10 and 11.  The other arms 25
and 26 have .a single brush each, the arm

25 having a brush o normally resting on an

axtra (‘OD.L( ot 24 at the end of group 5 and
the arm 26 having its brush 28-normally
vesting onan ‘extra contact 99 at the end of

aroup 7 and connected to the last contact

of this group by a jumper 74 and then to the
armature terminal (A)..

When this controller is used with a homt-
Ing motor and the controller arm moved in
the homtlnf“ chrechon as shown by the
arrow: in ‘Fig. 3; the positive line terminal
() is connect ed through-a line 30 to the

100

108
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positive center plate 10, brushes 22 and 20
to group contacts 7 and associated resistors
17 to the motor armature terminal A, the
armature 40, series field winding 41, mag-
netic brake 42 and terminal B resistors 15
and contacts 5 to brush 21 and thus to brush
23 and negative plate 11, and connecting cir-
cuit 43 to the negative terminal (—).

The other two brushes close a shunt cir-
cuit around the motor armature, through
the group contacts 4 and 6 and associated
resistors 14 and 16, the contacts of these
groups being less in number than those of
the other groups so as to break the armature
chunt circnit before the full on position of
the controller is reached as best shown in
the wiring diagram Fig. 3. The contacts
24 and 29 at the ends of groups 4 and 7 are
comnected to the armature and the field line
so that in the off position of the controller

a safety, dynamic braking, circuit is closed

including the armature and series field.

It will be noted that as the controller is
moved in its hoisting direction, the banks
of resistors 15 and 17 arve gradually cut out
of the line circuit while the banks 4 and 6
are gradually added into the armature
shunt circuit until - this circuit is’ finally
broken which takes place before the full on
nosition as shown in Fig. 3. .

In the lowering direction the banks 15
and 17 are gradmally inserted in the dy-
namie braking circuit while the banks 14
and 16 are gradually cut out of the line cir-
cuit which of course includes the motor ar-
mature and field connected in parallel or as
a shunt field. Tt will thus be seen that each
group of contacts and its associated bank of
resistors are.in use during movement of the
controller arm in both directions from nor-
mal and that each bank is cut into the cir-
cuit by one of the brushes moving over the
group contacts in one direction and is cut
out of the circuit by a different brush mov-
ing in the opposite direction. By making
the resistors of the banks of graduated re-
sistance value, the resistors may be cut out
of the motor circuit in steps of decreasing
valne for hoisting or accelerating the motor,
while in lowering these same resistors may
be cut mmto the dynamic biaking circuit in

steps of increasing value and this'is accom-

plished by having brushes pass over the
controlling contacts. in oppaosite directions.
This is the desirable practice in controllers
of this type. and the resistors of the other
two banks are likewise preferably of grad-
nated value so that the resistance, in hoist-
ing, is. cut into’ the armature shunt circuit
in steps of ‘increasing value and the same
banks cut out of the motor circuit, in low-
ering, in steps of decreasing value. :
~In Figs. 5 to 8 inclusive a slightly modi-
fied controller arrangement is- shown In
which use is made as m:the other forms of

1,682,541

four groups of contacts 64, 65, 66 and 67
with their associated banks of resistors T4,
75, 76 and 77. In this form certain con-
tacts at the ends of groups 64 and 66 dre
removed and replaced by extra dead plates
72 and 78 respectively. The regular dead
plates 68, 69, 70 and 71 are also employed.
The center plates consist of an upper seg-
ment 80 with its connected blow out coil
which is connected to an armature terminal
(A?), side dead plates 60 and 61 and two
spaced segments 91 and 92, the segment 91
being connected to the other armature ter-
minal (A') while the segment 92 1s con-
nected to one end of an extra bank of resist-
ance 59, the other end of which is connected
to the armature terminal (A?). In addi-
tion there are two arcuate rings 57 and 58
mounted between groups.65 and 67, the cen-
ter plates respectively and two short rings
55 and 56 mounted radially opposite groups
64 and 68, ) 1
nected together and then connected by a
conductor 54.to 'a contactor terminal (C).
The rings 56 and 58 arve-connected together
and are then connected by a conductor 53 to
a contact 47 at .the end of group 67 which
is connected to the negative terminal. (—).

The bank of resistors 74 has individual
resigtors connected to the contacts 64 and the
end 120 of the bank-is connected by a wire
121 to the end 122 of bank 76, which bank

‘has its individual resistors conmected to the

contacts 66. Group 65 has one end contact
connected by line 123 fo the positive termi-
nal (-+) the resistors being of course con-
nected to the contacts G5.
end contact 674 connected to the field termi-

‘nal (I') and between contact 674 and dead

plate 69 is the contact 47 not connected to
the bank 77 but connected directly by ire
124 to-the negntive terminal (—).

- The controlier arm in this form has the
same four spaced outside brushes 83, 84, 85
and 86 and two of the radial members of
the arm carry two brushes each, the mem-
bers carrying brushes 83 and 84 also hav-
ing brushes” 87 and 88 respectively. The
brushes 83 -and 84 are connected to the

brushes 87 and 88 respectively and the
brushes 85 and. 86 are also connected to the

brushes 87 and 88 respectively by means of
connectors 110 and 111. The normal off-po-
sition” of the controlier as indicated in Fig.
6 is with brushes 83, 84, 85 and 86 resting
on dead plates 71, 70, 68 and 69 respec-
tively.- - o .

In this form thére is also shown a main
circuit contactor 100 with the circuit closing
arm 101 connected to the positive line wire
102. There is- also” shown ‘the actuating
coil 103 of the contactor which is connected
by a wire 104 to the contactor terminal (C)
of the controller.  The positive  line .102
is connected to the positive terminal (+) by

The rings 55 and 57 are con--

Bank 77 has its-
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a conductor 108. In addition the contactor

-is provided with a secondary arm 105 adapt-

ed to close a circuit through two wires 106
and 107 when the main arm 101 is open and

viire 106 is connected to one armature ter-

minal A? while the other is connected to
the magnetic brake terminal (B).
tion there is the negative terminal (—)
which is connected directly to the negative
Tne (—) by a connection 109, the second ar-
mature terminal A*, and a series fleld -ter-
minal (F), which is connected to the series
field winding and then to the negative line.

In operating the. controller and motor
‘n the form shown in Figs.-5 to 8 the. con-
troller is moved: counter-clockwise for-the

. forward -direction” of the motor ‘and clock-
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wise from the off position to reverse the
motor. As the controller is moved counter-
~Tockwise the brushes 84.and 88 engage with

the contacts 67 and the plate 91, the brush

90 with the segment 58, the brushes 83 and
87 with contacts 65 .and the plate 80 and
brush 89 with the ring 57. The actuating
magnet winding 103.-of the main contac-
tor is in a closed circuit from the positive
line 102, line 104 contactor terminal (C) to
rings 55 and 57 through brush 89 jumper
connection 125 to ring 58 and brush 90 and

! thence to the negative line through ring. .58,

connection 53, contact 47, wire 124 and
negative terminal (—) and wire 109. This
pulls the main- contactor. arm- 101 in and
opens the dynamic braking circuit by mov-
‘ng arm 105 away.from contact with lines
106 -and 107. . The arm 101 closes the motor
circuit, throngh wire 108, the positive ter-
minal (), connector 123, end contact of
group 65, resistors 75 and brush 83 to »plate
80 and connecting wire to armafure termi-

‘nal A? and then through armature to ter-

minal A* and plate ‘91, brushes 88 and 84,
contacts 67 and resistors 77 to the field ter-
minal (F) and then by line 115 through the
sories field to the negative line. :

The armature shunt circuit. is closed by

brushes 85 and 86, the brush 85 connecting .

with armature terminal AZ? through jumper
110 and plate 80 and the circuit then pass-
ing through the contacts 64, resistors 74,
connecting line 121 to end point 122 of re-
sistors 76 from which it passes through' this
bank and to contact 66, brush 86, jumper
111, brush 88 and plate 91 and then to ar-
mature terminal A% . As-the controller is
moved toward its full on position the banks
of resistors 75 and 77 are gradually.cut out
of the motor armature -circuit, while the
banks 74 and 76 are gradually inserted into
the shunt circuit until this is broken by the
brushes. 85 and 86 passing onto the:extra

dead plates 72 and 73 respectively. (See

Fig. 6.)
In reversing the motor, the armature cir-

“cult. i§ not closed until the brushes 89 and

In addi-

3

90 contact with the small rings 56 and 55.

at which time the armature shunt circuit is

closed, through brushes 84 and 83, contacts

64 and 66 and associated resistors 74 and
76, connector 121, plate 92, éxtra resistors
59 to A' -and armature and terminal A2
and thence back to brush 84 through plate

80 and brush 88. These two banks of re- -

sistors are cut out of the circuit in reversing
and all of contacts 64 and 66 may be passed
over when the motor: circuit is closed, leav-
ing merely a closed shunt circuit through
the end contacts, this depending upon the
position and size of rings 55 and 56.

The motor circuit is closed, the positive

wire 108 and  positive terminal being con-
nected to armature terminal A* by connector
123, contacts 65, resistors 75 and brush 85

to brush 87, plate 92, and resistance 59 and.

then through the armature to A* and to
the negative line by plate 80, brushes 88
and 86, contacts 67 to the field terminal (I),
and then through the field to the negative
line wire. .. -

The dynamic braking circuit in the pres-

ent. form is closed by the supplemental arm

105 of the main contactor whenever the main.-

or motor circuit is open and thus always in-
cludes the extra vesistance 59 in this crcuit
as the brake terminal B at the end of line
107 is connected to a point in bank 59 which
has one end connected to terminal A* while

70
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the terminal A2 is connected to the other side .

“of the brake cireait through wire 106.

Other modes of applying the principle of
my invention may be employed instead of
the one explained, change being made as re-
gards the mechanism herein disclosed, pro-
vided the means stated by any of the follow-
ing claims or the equivalent of such stated
means be employed. R N

100

I therefore particularly point out and dis-

tinctly claim. as my invention: .
1. In-a face plate type of
electric motors the rcombination .of four

groups: of contacts on said plate, banks of

resistors connected to said groups of con-
tacts, a controller arm provided with four

spaced brushes, said arm in its normal posi- -

tion having all of said brushes free of said
contacts and being adapted to be moved in
both: directions from normal whereby each
bank of resistors ig cut in by one brush-and

controller for

110

115

cut -out by a second brush passing in oppo- -

site directions over the group of contacts for
the. bank. : -
2. In a face plate type.of controller for

120

electric motors, the combination of four

groups of contacts on said plate, banks of
resistors connected to said groups of con-

125

tacts, a controller .arm. provided with four -

spaced brushes, said arm in its normal posi-
tion having all of said brushes free of said
contacts and being adapted to be moved in
both directions from normal whereby each
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bank of resistors is cut in by one brush and
cut out by a second brush passing in oppo-
site directions over the group of contacts for
the bank, and an electrical connection be-
~ween two of said brushes on said controller

Sarm.

3. In a face plate-type of controller for

electric motors, the combination  of four-

eroups of contacts on said plate, banks of
. ssistors connceeted to said groups of contacts,
a controller arm provided with four spaced
brushes, said arm in its normal position hav-

ing all of said brushes free of said contacts

and being adapted to be moved in both di-

15
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cetions from normal ‘whereby each bank of

resistors is cut in by one brush and cut out
by a'second brush passing in opposite direc-

tions over the group of contacts for the bank,
and electrical connections between pairs of
. rushes.

4. In a face plate type of controller, the
combination of a face plate having contact
plates and four groups-of contacts, banks of
resistors connected to said groups of con-

zets, and a crossed controlier arm having

- contact brushes adapted to engage with said

30

40

four groups of contactsand plates to simul-
taneously control all of said banks of resis-
tors from said contact groups and platesdur-
g movement of said controller arm in both
directions from the normal off position, two
of said brushes being connected to the line
terminals and two of said brushes being elec-
trically connected together to form a closed
vireuit for .control purposes. -

5. In a face plate type of controller, the
combination of a face plate having contact
plates and four groups of contacts, banks of

resistors connected. to said groups of. con-

_aets, and a crossed controller arm having

"contact brushes adapted to engage with said
four groups of contacts and plates to simul-

taneously control all of said banks of resis-
tors from said contact groups and plates dur-
_1g movement of said controller arm in both
directions from the normal off position, two
of said brushes being connected to line termi-
nals to place two of said banks of resistors

1,682,541

in the line circuit, and two of said brushes
being electrically connected to each other to
place the other two resistance banks in a
closed eircuit for control purposes.

6. In a face plate type of controller, the
combination of a face plate having contact
plates and four groups.of contacts, banks of
resistors connected to said groups of con-
tacts, and a crossed controller arm having
four radially extending members, two of
said. members being cach provided with a
brush for engaging with a group of contacts
and a second brush for engaging with the
contact plates, the other two members each
having a single brush for engagement with a
group of contacts. » AR :

7. In a face plate type of controller for

60
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hoisting motors, the combination of four

groups. of contacts, four banks of resistors
connected to said groups of -eontacts, a

crossed controller arm having four brushes -

for operating over all of such groups of con-
tacts to simultaneously control all of said
banks of resistors during movement of said
controller arm in both directions from its
normal off position, and an adjustable tap
connection from the énd resistor of one bank
to a point on a second bank. _

8. In a face plate type of controller for
hoisting - motors, the combination of four
groups of contacts, four banks of resistors
connected - to said ~groups of contacts, a
crossed - controller arm having four brushes
for operating over all of such groups of con-
tacts to simultaneously control all of said
banks of rvesistors during movement of said
controller arm in both directions from its
normal off position, and an adjustable tap
connection: from the end resistor of one bank
of resistance connected to the line in one di-
rection of arm movement to o point in a sec-
ond bank of resistors to obtain a predeter-
mined adjustable circuit strength on the last
point of such group of contacts to suit vary-

‘ing operating conditions.
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Signed by me this 8th day of February,

i927. , :
JAMES . SCHNABEL.



