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Fo all whom it may concern.:

Be it known that I, BeNgamix W, Joxzs
a citizen- of -the United States, residing at
Schenectady, ‘county of Schenectady, State
of New York, have invented certain new ard
useful’ Improverments in Braking’ Systems,
of which the following is a specification. .

My invention- relates to braking’ systems
and in particiilar to an arrangénient for ac-
curatély controlling the braking effect ap-
plied to reversing drives of various sorts,
although in' certain of itg aspects the iii-
vention is not necessarily limited: to revers:

" ing drives, but is equally applicablé to non-
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Teversing drives.— - , -

"Flectric elevators, hoists and the like pre-
sent various problems in-accurately control-
ling the braking effect and theé preseiit in-
vention is particularly applicible to service
of that nature. ' Lol

Tn an electric elevator, for examiple, the

~ accurate control of the braking effect-is es-
- pecially important becduse of the present
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day requirements of high' speéd of operation,

5 cafety, and comfort for the pagsergers.

There are numerous variable conditions to
be taken care of, arhong which may bé men-
tioned, the variations-in- the load on the ele-
vator car, the variations in the speed of
the car, the change in the rioverment of the
overbalanced weight-—the differencs between
the weight of the car and the couiiter-
weight—since this overbalanced weight is
sometimes mmoving in. the up’ diréction,
whereas at other timeés it is moving. in' the
down- direction, and the varidtions in the
valie of the overbalanced weight as” pds-
sengers are taken ofi and let off. Thus, with
a lightly loaded car proceeding’ in the. up
direction, the overbalanced weight will be
moving: in the down direction because of the
fact: that the counterweight is heavier than
the car and thé weight therein, whereas with
a heavily loaded car proceeding in the up
direction, the overbalanced weight will be
moving in the up: direction since the cir
with the weight therein is' héavier than the
counterweight. . - o R

Tt can readily be seen that tunless pro-
vision is made for automatically taking into
account these variable conditions, the oper-
ator will be unablé to effect smooth and ac-

N

- givate landings at all times since he will

b6 uiable to minke riantally the necessary

allgwances for the  variables; evern though
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he were able to estimate exactly the’ allow-

ances mecessary which, of coufse, he’ cotld
niot db-at all times: ~ However; if the vari-
ables are all automatically compensated: for,
the ordinary operator will soon discover the
distance fromi the landing’ at' which' the ¢on-
troller should be thrown to the off position
in order to’ effect a’ smooth-anid accurate
landirig ‘anid he’' will thereafter unconscioiisly
operate his elevator propeérly. -

One of the objects of the invention'is to
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provide improved mears whereby all of the °

~ordinarily encounteréd conditions axé’ aiito-

niatically taken care of so’ that the braking

affect’ is” accurately applied as: necéssitated -

by the conditions- encountéred during’ the

time in which the braking effect is applied.

A further object’ of the" invention' is to
provide improved méans for réguliting: the
action’ of 4 mechanical brake in accordaiice
with' the dyhamic braking effect applied: to
the' driving motor.: o
. ‘Another object is'to provide’ aii- arrange-
'Tént whereby the application’ of the' xe-
‘chanical ‘brake will-be in a¢cordance with
o function of the differerice betweesi the. de-
creasing value of: the~ energiz

the gétierated voltage of the motor’ during
the stoppine intervali - <

Anocther object of the inventiodl is to regu-
lite the bralting effect of a mechanical briake

ini aecordance with some or all 6f the follotr-

ing controlling conditions:thé generated
voltage of the driving‘motor; the current in'a
¢irentt in' which: the: brake coil is inicluded to
ciishion’ the action of the brake, the current
{11’ the' dynamic braking cireuit in Wwhich the
motor is’included; and” the exteiit of the ap-
plication of the' brike, the various control-
ling effects being so regitlated, proportioned
and coordindted that the variable conditions
encountered will all Be' automatically’ cém-

pensated for s¢ as to obtain a smiooth' and

accurate stop for/the controlled device.
.For a better understanding’ of the inven-
tion, reference is had to the accompanying
dawing.
Referring to the drawing; the eleetric mo-
for having the armatute 10 is provided for
driving apparitis not showi in the drasw-
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ing. Tt will be assumed that the motor is
suitable connected to drive an elevator, hoist,
or the like, and that the motor is prov1ded
with a suitable shunt field (not shown in the
drawing). This motor is indicated as of
the direct current type and it is arranged to
be connected to the source of supply 11 by
means of the pairs of reversing switches
shown. The switches 12 and 13 -are pro-
vided for connecting the motor for the hoist-
ing direction and the switches 14 and 15 are
p10v1ded for connecting the motor for the
lowering direction. These switches serve to
connect the motor to the source of supply
for the desired direction of motor operation,
and while the switches are shown as of the
manually operated type, it will be under-
stood that T contemplate that these switches
may be operated in any suitable manner as,
for instance, the swifches may be of the
electromagnetically operated or contactor
type, and these switches may be operated
under the control of a suitable master
switch. '
The accelerating resistor 16 in the motor
armature circuit is provided for the usual
purpore. The motor armature is arranged
to be included in a dynamic brake cireuit
by means of the switch 17, and the variable
resistor 18 is provided in the dynamic brake
circuit for regulating this braking action.
Tt will be underetood that T contemplate that
the variation of the effective portions of the
registors 16 and 18 and the operation of the
th 17 may also be under the control of
tha master controller (not shown). The mo-
tor eontrol arrangement above described is
wall kmown to those skilled in the art who
T supply the desired macter controller
: ating the various switches and for
war v'no the above named resistors in order
act the desired control of the motor. T
have not shown the details of such a remote
contro l aruﬂwement for the reason that it

atien is chref'ted pr mmmlv to the regi-
1 of the braking effect on the motor.
The hraking effect on the motor and the
apparatus controlled thereby is supplied by
the provicion of the dynamic braking circuit
Leretotore referred to and by means of the

* mechamc‘d brake 19 which is of the type ar-

G0

ranoed so ag to normally apply a braking
cffect to the motor and the apparatus con-
trolled thereby. This brake is provided
with & winding as indicated in order to re-
lease the brake and to regulate the braking
effect therecof by controlling the current
through the brake winding. The brake
winding is arranged to be connected to the
source of supply under the control of the
directional line switches 12 and 14, and after
the brake is connected to the source of sup-
ply, the current through the brake winding
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is regulated by electroresponsive means
under the joint control of the generated
voltage of the motor, the cument in the
brake winding and the current in the motor-
dynamic brake circuit,

This electroresponsive means comprises
the contactors 20 and 21 which are provided
for connecting the brake winding to the
source of supply, the relays 22 and 23 which
are provided with windings energized in ac-
cordance with the oenerated voltacre of the
motor and the current in the brake winding
circuit so as to control the time at which
the contactors 20 and 21 open after the open-
ing of the particular set of directional
switches so as to thereby maintain the brake
winding connected to the source of supply
at a reduced value of energization and thus
effect for a certain time interval a partial
application of the mechanical brake. The
relays 22 and 23 are substantially identical
and-are each provided with two electromag-
nets and corresponding armatures. The
electromagnet 24 of the relay 22 is arranged
to be connected to the source of supply upon
the closing of either of the line switches 12
or 14 so as to magnetically close the relay.
The electromagnet 25 of this relay is pro-
vided with two coils, one coil 26 being con-
nected so as to respond to the potentlal ap-
plied to the motor when either line switch
12 or 14 is closed and to respond to the gen-
erated potential of the motor when the line
switch which had previously been closed is
opened. The coil 27 of relay 22 is connected
in the circuit of the winding of the me-
chanical brake 19 under certain conditions,
and these two windings 26 and 27 of the
relay cooperate to effect a joint control of
the energization of the brake winding, as
will be hereinafter fully explained. The
two windings 26 and 27 are arranged to act
cumulatwely under certain conditions and
to act differentially when this particular re-
lay is governing the contactors 20 and 21.
The coils of relay 23 are connected in series
with the similar coils of relay 22 and these
two relays are provided fer accomplishing
gimilar results at the time they are intended
to function.

The relay 22 is arranged so as to function
to effect a control of the brake magnet wind-
ing when the directional switches 12 and 13
are closed and subsequently opened and the
relay 23 is provided for effecting a similar
result when the directional switches 14 and
15 are closed and subsequently opened.

The resistance, having the sections 28, 29,
30 and 31, is provided for effecting a reduc-
tion of the energization of the brake magnet
winding to limit the heating of the winding
and to regulate the energization thereof so
as to effect a partial application of the brake.
The contactor 32 is under the joint control
of the directional switches 12 and 14 so as
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to connect the brake winding directly to-
the source of supply when the selected set

of directional switches is closed, and this
contactor is also-under the control. of the
auxiliary switch 88 which is mechanically
operated by the brake 19 so as to open the
contactor 32 and insert the section 28 of
the resistance to limit the heating of the
brake winding after the brake has released
to the desired degree. The contactor 34 1s
entirely under the control of the directional
switches 12 and 14 and this contactor is pro-
vided for short-circuiting the resistor sec-
tion 29 in its attracted position, and in ifs
biased or unattracted position’ (that shown

in the drawing) for including the brake

winding in a local circuit so as to regulate
the application of the brake. -
The contactor 85 is provided for contrel-

ling the local circuit in which the brake

winding is included at a certain interval in
the application of the mechanical brake 19,
and this contactor is provided with a wind-
ing 36 in the motor dynamic brake circuit
and a winding 37 which is connected simi-
Jarly to the windings-26. of the relays 22
and 23. ' ) . DT
~ As thus constructed and arranged. and
with the parts in their respective. positions
shown in the drawing, the operation of my
invention is as follows: s
Assume .that -it is desired
motor in the hoisting direction. The direc-
tional line switches 12 and 13 will be closed,
thereby connecting the motor armature to

‘the sonrce of supply. The contactors 20 and

91 will be energized to close through the
auxiliary switch 38 associated with the line
switch 12, and the contactors 32 and 34 will
be energized through the auxiliary switch-39
associated with the line switch 12..- The
winding of the electromagnet brake 19 will
be energized and the brake will be fully re-
leased, the auxiliary switch 33 being there-

‘upon opened so as to' deenergize the con-
tactor 82 and conmnect the section 28 of re-

sistance in series with the brake winding.
‘When the directional switches 12 and 13 are
closed the windings 24 of the relays 22 and
93 and the windings 26 of these relays are

~ energized from' the source of supply so as
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to magnetically close the relay contacts.
The closing of these relays at this time pro-
duces no effect on the energization of the
brake winding. It will be observed that
upon the opening of the contactors 82, the

‘winding 27 of the relays 22 and 23 will be

included in the brake winding circuit.
The winding 37 of the contactor 35 is also

energized across the supply circuit by the

closing of the directional switches 12 and

18 so that the contacts of this contactor -

will automatically close upon the closing of
the said line switches. Assume now that the
motor has operated the driven device to-the

to dperaté the -

desired limit ov'f’i opemtion, the directional
sywitches 12 and 13.will be opened, thereby

disconnecting the motor from the source of .

supply and connecting the mctor armature
in the dynamic brake circuit previously
referred to. - IRTRRRERE :

 Althotigh the contactors 20 and 21 were

previously closed in response to the closing

of the directional switch 12, these contactors

‘will not immediately open after the opening
of the contacter 12, by reason of ‘the fact

that ‘the relays 22 and 23 are energized to

v

maonetically hold their respective corntacts -
g y pectl

closed and thus establish a maintaining eir-

cuit for these contactors 20 and 21.

The opening of the-line switch 12 deen- '
-ergizes the electromagnets 24 of the relays 22

and 23 so that the opening of these relays
will be under the control of their respective
coils 26 and 27." For this direction of motor

“operation the fluxes set up by the coils 26

and. 27 of relay 22 will oppose each other,

“swhereas the corresponding coils. of relay 23

will ‘'set up fluxes which assist each other.
The relay 23 will thus be maintained closed,
but the relay 22 will automatically “open
when the difference between the flux set up

97 is less than a predetermined” value. It

wwill be observed that the: deenergization of

the contactor 34, dne to the opening of the

directional switech 12, effects the inclusion.

of the resistor section 29 in series: relation

_with the brake winding and the resistor sec-

tion 28 and simultaneously therewith the
connection of resistor sections 30 and 31 in
multiple with the brake winding through
the lower contact of the contactor 34 and
the contacts of contactor 85. The contactor

'35 will be maintained energized and closed

by reason of the fact. that the coil 36 of this
contactor is enérgized by the current in the
motor dynamic brake circuit and the coil 37

is energized by the generated voltage of the

motor.

. The inclusion of the resistor 29 in series. .

with the brake winding and the resistor sec-
tions 80 and 31 in multiple with the brake
winding effects a gradual reduction in the
energization of the brake winding, thereby
in turn effecting 2 partial application of the
brake. , v ,
The generated voltage of the motor will
gradually reduce due to-the lowering of the
motor speed, and the current in the brake
winding also gradually decreases so that un-
til the difference between the flux set up by
the coil 26 and the flux set up by the ccil
97 of relay 22 has reduced to a predeter-

‘mined value, the relay 22 will remain closec

for an interval ‘but will-automatically open
when -this difference is the predetérmined
value, thereby deenergizing the contactors
90-and 21 and-effecting the disconmection of
the-brake winding from the source of sup-

90

by the coil 26 and the flux set up by the coil .
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ply. The deenergization of the coutactor
91 effects the closing of a circuit through its
lower contact 40, thereby shunting the re-
sistor section 31 and leaving the brake wind-
ing in a local circuit including the lower
contact 41 of the contactor 34, the coils 27
of relays 22 and 23, the brake winding, the
lower comtact 40 of contactor 21, resistor
section 30 and the contacts of the contactor
35. A further gradual reduction of the cur-
rent in the brake winding circuit is thus ef-
fected by reason of the fact that the brake
winding is disconnected from the source of
supply and included in a comparatively low
resistance local discharge circuit. By rea-
son of the inductive action of the brake
magnet, it will take an appreciable time in-
terval for the brake to fully apply, the local
discharge circuit serving to.provide a cush-
ioning action of the brake in setting.

When the current in the dynamic brake
circuit and the generated voltage of the mo-
tor have reduced to such a value that the
coils 86 and 37 of the contactor 85 will not
maintain this contactor in its closed posi-
tion, this contactor will cpen and thereby
open the local discharge circuit to effect a
complete application of the brake.

The operation of the invention is the same
when the set of directional motor switches
14 and 15 are closed for operation in the op-

posite direction instead of the dirvectional.

switches 12 and 13 as previously. described
for the hoisting direction. However, in this
case the coils 26 and 27 of the relay 22 will
set up fluxes which are cumulative and the
similar coils of relay 23 will set up fluxes
which are differential with respect to each
other, so that the relay 23 will automatically
open in a manner similar to the previously
described operation of velay 22 to discon-
nect the brake winding from the scurce of
supply and include the same in the previ-
ously described local discharge circuit., This
is because of the fact that the direction of
the current through the brake winding is
the same as before but the generated poten-
tial of the motor will be in the opposite di-
rection to that which was the case when the
motor was operating in the hoisting direc-
tion.

It will thus be seen that the control of the
application of the mechanical brake is gov-
erned jointly by the opening of either the
directional switches 12 and 14, the generated
voltage of the motor, the current in the
brake winding circuit and the current in the
motor dynamic brake circuit.  The coils 27
of the relays 22 and 23 will function to give
a time controlled regulation of the opera-
tion of these velays, because of the fact that
with the resistor sections 28 and 29 in series
relation with the brake winding and wit
the resistor sections 80 and 31 in shunt to
the brake winding, the value of the current
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through the brake winding will gradually
decrease to the value determined by these
resistances. The windings 27 of the relays
are designed to set up fluxes which normally
predominate over the fluxes set up by the
respective coils 26.. This will give a pure
time function and the time function will be
the predominating function. The cnergi-
zation of the coils 26 of the relays 22 and
23 will be governed dirvectly in accordance
with the generated voltage of the metor
after the disconnection oi the motor from
the source of supply: This generated volt-
age will decrease as a measure of the de-
crease of the motor speed. Thus, if the mo-
tor 10 is employed for coperating an eleva-
tor and if the elevator car is heavily loaded
and proceeding in the “up” direction, the
overbalanced weight will also be proceeding
in the “up” direction. The action of grav-
ity will be assisting the friction of the vari-
ous parts to reduce the speed of the elevator
car and this action of gravity will be cumu-
lative with respect to the action of the me-
chanical bralke 19 and the motor dynamic
braking effect. Until the brake winding is
disconnected by the source, the brake will
effect” a- partial braking torque. When the
difference between the fluxes set up by the
relay coils 26 and 27 of the particular relay
intended to function for this direction of op-
eration (in the present case the relay 22)
has decreased to the predetermined value,
the relay will automatically open its con-
tacts, thereby disconnecting the brake wind-
ing from the source of supply and including
the same in a local discharge circuit of rela-
tively low resistance so as to effect a fur-
ther application of the mechanical brake.
By reason of the fact that the flux of the
coil 27 is the predominating flux of relay 22
and this flux reduces at a definite rate, since
the reduction of the generated voltage of
the motor will decrcase at a somewhat cor-
responding rate, the difference between the
fluxes will decrease at a low rate and the
operation of the relay will be relatively slow.
This is desirable since the action of gravity
is assisting to bring the car to a stop and it
is undesirable to apply too great a braking
effect. The reduction of the current-in the
brake winding circuit when the brake wind-
Ing is thus connected in the local discharge
circuit, is again a true time function. The
mechanical brake will be fully applied in all
events after the expiration of the time inter-
val of the reduction of the current in the
brake winding discharge circuit. However,
this time interval may in certain cases be
too long and the motor may come to rest
before this time interval has elapsed. It is
desirable that the mechanical brake shall be
fully applied when the motor and the eleva-
tor car have substantially stopped so as to
thereby avoid the well known settling ac-
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tion or dropping back of the elevator be-
fore the brake is fully applied to hold the
elevator. The contactor 35 -prevents “this

settling action of the elevator because ‘of the -

fact that there will be an appreciable eur-
rent in the motor dynamic brake ¢ircpit un-
til the motor has practically stopped rotat-
ing and the coil 86 of this contactor will be
sufficiently energized to maintain the contac-
tor closed. However, when the motor has
substantially stopped rotating, the gener-
ated voltage of the motor will be very small
and the coil 37 of the contactor will be prac-
tically deenergized and the coil 36 of this
contactor will also be practically deener-
gized so that the contactor will automati-
cally open its contacts, thereby opening the
Jocal discharge circuit in which the- brake
winding is included and effect an immediate
and full application of the brake.

In case the car were proceeding in the
“up” direction, lightly loaded, so that the
overbalanced weight was proceeding in the
“down” direction, the action of grayity .on

5 the counterweight will in this case attempt

to keep the car in motion. The coil 27 of
the relay 22 will again function to give a
time interval control of relay 22 and the

~ coil 26 will function as before to give a con-

30
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~ take care of these conditions 1 }
“manner as the relay 292 functioned previ-
ously to take care of similar conditions when’

65

trol of the relay, dependent upon the speed

of the motor. Since the genérated voltage
of the motor will reduce at a relatively low
rate, the difference between' the flux of coil
97 and coil 26 will reduce comparatively
quickly so that the disconnection of the
brake winding from the source of supply
will be effected in a shorter interval of time
than was the case when the overbalanced
weight was proceeding in the “up” direc-

tion, ‘This is desivable since the action of

grayity is in this case tending -to keep the
car in motion and the braking effect must
be comparatively- great.
will function as before to give a control of
the mechanical brake so that the brake will

be fully applied as soon as the moter has.

practically come to rest. , ‘
With the elevator car proceeding in the
“down” direction, the relay 23 will function
instead of the relay 22 and the functioning
of this relay will produce similar results to
those produced by the functioning of the
relay 22 for the “up” direction. If the car
is ‘heavily loaded and proceeding in -the
“down” direction, the overbalanced weight
will also be moving in the “down” direction
and conditions will be present similar to

- those encountered when the car-was proceed-

ing lightly loaded in- the “up” direction.
The relay 23 will funetion to antomatieally

the ‘car was proceeding in the “up? direc-

tion. Lf the car is proceedingin the “down”

The contactor 35

in ‘the same

S

direction lightly loaded, the overbalanced
weight will be moving in the up” direction
“and .conditions ‘will be ‘similar to those .en-
countered when the car was heavily loaded
and ‘proceeding in the #up” direction.. The
‘relay 28 will function to sutomatically com-
pensate for the variations in the overbal-
‘anced weight, the speed .of the car and the
degree .of application of the brake. The
contactor 85 will also function as before 40
effect a full application of the mechanical
brake to hold the elevator car when the mo-
tor has practically come to rest. P

Tt will thus be seen that the relays 22 and
93 effect an automatic regulation .of the ap-

- plication .of the mechanical brake in accord-

ance with the conditions encountered at the
time the ‘motor - directional - switches are
opened to.stop the motor. ‘The timing func-
tion of these relays supplied by -the relay
coils 27 is the predominating function, ‘but
the time interval introduced-in the regula-
tion of the brake winding is governed by the
rate at which the generated voltage of the
motor decreases. ‘Fhe generated yoltage of
-the motor will decrease as a function .of the
speed of the car at the time the directional
switches are opened, the value of the over-
‘balanced weight and the direetion in which
this .overbalanced -weight is moving.. It.can
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thus ‘be seen that these relays automatically ‘

take into account the wariations inthe over-
‘balanced weight, discriminate as -between
the owverbalanced weight moving in the

“down” direction with the car proceeding in

the “up” direction, the condition in which
the overbalanced weight is moving in the
“up” direction with the ear procesding in
the “up” direction, the condition in which
the overbalanced weight is moviag in the
“up? direction -with .the car proceeding in
thé “down? direction, and the condition in
which' the .overbalanced sveight is moving
in the “down” direction with the car pro-

ceoding in -the “down” direction. “The op-

erator of the car need, therefore, pay no at--
" tention to these various conditions encoun-

tered, -since .compensation is made therefor
by the action of the relays. .~ .
“The contactor 85 is -particularly useful
during inching .operations of the elevator.
When the motor directional switch mecha-
nism is operated so.as to effect aslight move-
ment of the elevator car, the dynamic hrak-
ing effect .of the motor awill:be. comparatively
small so that this eontactor awill function to
automatically wery quickly open sthe Jlocal
discharge circuit for the ‘brake swinding so
as to thereby effect .a comparatively quick
application of ithe brake. It awill also- be
understood that under these conditions ithe
_relays 22 and 23 will function to likewise
effect a comparatively quick application of

“the brake,.as is.desirable. . 7 - .
" In accordance with the -provisions.of the
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patent statutes, I have described the princi-
ple of operation of my invention, together
with the apparatus which I now consider to
represent the best embodiment thereof, but
I desire to have it understood that the appa-
ratus shown is only illustrative and that the
invention can be carried out by other means.

What I claim as new and desire to secure
by Letters Patent of the United States, is:—

1. In combination, a driving motor, means
for applying a braking effect to the appa-
ratus driven by the motor, electroresponsive
switch mechanism for controlling the value
of the braking effect applied by said means,
a timing device for controlling the said
braking means, and ‘means for regulating
the time interval of operation of said device
in accordance with the speed of said motor.

2. In combination, a driving motor, a nor-
mally applied mechanical brake having a
winding arranged to be connected to a
source for releasing the brake, means for
controlling the energization of the driving
motor to start the motor and effect the con-
nection of the brake winding to the source,
the said means being arranged to initiate a
reduction of the current taken by the brake
winding from the source when the energiza-
tion of the motor is reduced to stop the motor,
and means responsive to an operating condi-
tion of said motor after the operation of said
first mentioned means to stop the motor for
automatically disconnecting the said wind-
ing from the said source and connecting the
same in a local circuit to effect a greater
degree of application of the brale.

3. In combination, a driving motor, a nor=
mally applied mechanical brake having a
winding for releasing the brake, a resist-
ance, "electroresponsive switch mechanism
for controlling the said resistance and for
controlling the connection of the said wind-
ing to a source of supply, and connections
whereby the said resistance effects a reduc-
tion of the current taken by the said wind-
ing from the source to effect a partial appli-
cation of the brake when the energization
of said motor is reduced to stop the motor,
and the brake winding is subsequently dis-
connected from the source of supply and
included in a local circuit with a portion of
sald resistance to increase the braking
effect. o

4. In combination, a driving motor, a nor-
mally applied mechanical brake having a
winding for releasing the brake, a resist-

“ance, electroresponsive switch mechanism

60
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for controlling the said resistance and for
controlling the connection of the said wind-
ing to a source of supply, and connections
whereby the said switch mechanism is gov-
erned to include the said resistance in multi-
ple with the said winding while maintain-

ing the connection of the winding to the

source for an interval after the energization

1,551,401

of said motor is reduced to stop the motor
and the said winding is subsequently dis-
connected from the source and included in a
local circuit with a portion of said resist-
ance. '

5. In combination a driving motor, a nor-
mally applied mechanical brake having a
winding for releasing the brake and for
regulating the application thereof, switch
mechanism for controlling the said winding,
and means jointly controlled by the discon-
nection of the motor from the source of sup-
ply, the generated voltage of the motor and
the current in the said brake winding cir-
cuit for controlling the said switch mecha-
nism to gradually reduce the energization of
the said winding while maintaining  the
connection of the winding to the source for
an interval of time after the disconnection
of the motor from the source and to then
disconnect the winding from the source to
include the same in a local circuit to further
gradually reduce the energization thereot.

6. In combination, a driving motor ar-

ranged to be connected to a source of supply,

a normally applied mechanical brake hav-

ing a winding arranged to be connected to

the source for releasing the brake, a resist-
ance, electroresponsive switch machanism
for controlling the connection of said wind-
ing to the source and for controlling the
said resistance, and connections whereby the
sald switch mechanism is governed to in-
clude a portion of said resistance in series
with said winding and another portion
thereof in multiple with the winding while
maintaining the connection of the winding
to the source for an interval of time after
the motor is disconnected from the source
and to then disconnect the winding from the
source leaving the winding connected in a
local circuit with a portion of the resistance
which was previously connected in multiple
with the winding.

7. In combination, a driving motor, a
motor control switeh for controlling the
energization of the motor, a normally ap-
plied mechanical brake having a winding
for releasing the brake, resistance for con-
trolling the energization of the brake wind-
ing, electroresponsive switch mechanism for
controlling the said resistance and the con-
nection of the said winding to a source of
supply -and connections whereby the said
switch mechanism is governed to- conmect
the said winding directly to the source upon
the closure of said motor control switch to
start the motor and then include a portion
of the said resistance in series with the said
winding when the bralke is released, another
portion of said resistance is automaticall
conuected in multiple circuit with the brake
winding with the multiple circuit in series
with the remainder of the resistance upon
the opening of said motor control switch to
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stop the motor and an interval after the
opening -of the said motor switch the brake
winding is automatically disconnected drom
the source, leaving the winding included in

‘a local circuit with a smatll portion of said

resistance. - , co

8. The combination in a system for.con-
trolling an electric elevator, hoist, .or -the
like, provided with a car and -a .counter-
weight therefor, of a driving motor, direc-
tional switch mechanism for controlling the
energization of the motor to hoist or lower
the car, a norvmally applied mechanical

brake having a winding for releasing -the -

‘brake, and electroresponsive switch mecha-
nism jointly controlled by said: directional
switeh mechanism, the generated voltage.of
the motor, and the value of the current in
the brake winding for regulating the ener-
gization of said brake winding in ‘accord-
ance with direction of movement of the said
car and the direction of the movement of
the overbalanced weight of the car and the
counterweight. : ‘

9. In combination, a driving motor, a mo-

" tor control switch for controlling the ener-

(o]
=
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gization of the motor from & source of: sup-
ply, a normaily applied mechanical ‘brake
‘having a winding for releasing the ‘brake,
vesigtance for controlling the energization
of the brake winding, electroresponsive

switch mechanism contvolled by the said

motor switch, the speed of the motor and
the energization of the brake winding for
controlling the said resistance and the. con-
nection of said winding to a source of sup-
ply, and connections whereby the said
gwiteh mechanism is governed by the open-
ing of said motor switch to automatically

connect the said resistance with said wind-
ing to reduce the energization of the wind-

ing and after an interval effect a further
‘fomatic reduction of the energization of
the brake winding. : :

" 10. In combination, a driving motor ar-
ranged to be connected to a source of sup-
ply, a line switch for connecting the motor

“to the source, a normally applied mechan-

ical brake having a winding arranged to be
connected to the source for releasing the
brake, a relay governed jointly by the gen-
erated voltage of the motor and by the cur-
rent in said winding for controlling the

brake. electroresponsive -switch: mechanism -
3 - y ,

under the control of said line switch and
said relay, and connections -whereby the
ovening of said line switch effects a redue-
tion of the current in the brake winding and
the said relay effects a further reduction of
the current in the brake winding an inter-
val after the opening of said line switch.

11. In combination, & driving motor, a
normally applied mechanical brake having
a winding arranged to be connected to a
source of supply to release the brake upon

g

the connection of ‘the motor to the source,
switch mechanism for controlling the .con-
nection of said motor and said winding to

the source, and means controlled by said
‘motor for antomatically reducing the ener-
“gization .of the brake winding while main-

tgining the connection thereof to the source
to effect a partial application of the brake
for on anterval after the disconmection  of

the motor from the source by the operation

of a portion of said switch mechanism and
for then disconnecting the said winding:
from the source to effect a full application
of the brake by the operation of another
portion of said switch mechanism.

12.In combination, a driving motor, -2
motor control switch for controlling the en-

70
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ergization .of the motor from a source -of -

supply, ‘2 normally applied ~mechanical
brake having a winding arranged to-be con-
nected to a source for releasing the brake,
means automatically connected -with - the
brake winding upon the opening of said
motor switch for reducing the energization
of said winding to effect a partial applica-
tion of ‘the brake, and means automatically
controlled in response to the speed .of the
motor for completely deenergizing the said
winding to .effect a full application of the
brake when the motor has practically
stopped rotating. :

-18. In .combination, a driving motor ar-

‘ranged to be connected to a soirce .of sup-

ply, a dynamic braking circuit for the mo-
tor, a motor control switch for controlling
the energization -of the motor from the said
source, a normally applied mechanical brake
having a winding arranged to be connected
to a source of supply for releasing the brake
upon the closing of said motor switch to
start the motor and electroresponsive switch
mechanism under the contiol of the said
motor switch, the generated voltage of the
motor, the current in the brake winding and
the current in the said dynamic bralke cir-
cuit for automatically controlling the said
brake winding upon the opening of said
motor switch to éffect o gradual reduction
of the current in the brake winding for an

“interval after the opening of the motor

gwitch and to then completely deenergize

“the brake winding when the motor has sub-
stantially stopped rotating. :

14. In -combination, a driving motor ar-
ranged to be connected to a source of sup-
ply, a pair of directional switches, separately
operable to energize the motor from the
source for each.direction. of operation, a nor-
mally applied mechanical brake having a
winding * arranged to be connected to a

- source-of supply for releasing the brake,
amechanism ~ for .

electroresponsive switch
controlling the connection of said ‘winding
to its source and for controlling the degree
of energization of the winding, a pair of
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relays energized responsively to the genes-
ated pobentml of the motor and to the cur-
rent in the brake winding for controlling
the said switch mechanism, and coennections
whereby upon the closing of a selected one
of said directional switches the motor and
the brake winding ave energized, upon the
opening of said d iTectional switch a selected
one of said relays operates to maintain the
connection of the brake winding to its source
and effect a further reduction of the cur-
rent in the brake winding an interval aftex
the opening of the directional sw1tch.

15. In combination, a driving motor ar-
ranged to be connected to a source of sup-
ply, a dynamic braking circuit for the mo-
tor, a normally applied mechanical brake
having a winding arranged to be connected
to the source for releasing the brake, a line
switch for connecting the motor to the
source, means for redmmg the current in
said Wlndmg to effect a partial application
of the brake, slectroresponsive switch mech-
anism under the control of said line switch,
the generated voltage of the moter, the cur-
rent in the brake winding and the current
in the motor dynamic brake circuit for con-
trolling the said means and the connection
of the brake winding to the source, and con-
nections whereby upon the opening of said
line switch the said electroresponsive switch

-mechanism maintains the said winding con-

nected to the source and effects a reduction
of the current in the brake winding circuit
to effect a partial application of the brake
for an interval, the brake winding is subse-
quently automatically disconnected from the
source, leaving the brake winding in a local
circuit to further increase the application
of the brake, and the said local civenit is
opened when the motor has practically
stopped rotating to effect a complete appli-
cation of the brake.

16. In combination, a driving moctor ar-
ranged to be connected to a source of supply,
a dynamic-braking circuit for the motor, a
normally applied mechanical brake having
a winding arranged to be connected to the
source for releasing the brake, & line switch
for connecting the motor to the source,
electroresponsive switch mechanism under
the control of said line switch for connect-
ing the brake winding directly to the source
to release the brake upon the closing of the
line switch and for establishing a shunt to
the brake winding for reducing the energiza-
tion of the erhncr upen the opening of said
line switch, a relﬂy governed ]omtly by the
generated voltage of “the motor and the cur-
rent in said Wlndmo for maintaining the
connection of said winding to the source
after the opening of said line switch and for
automatically disconnecting the winding

from the source an interval after the open-
ing of said line switch, leaving the winding
connected in a local circuit to further re-
duce the energization of the winding, and a
relay governed by the currvent in the motor
dynamic brake circuit for opening the said
local circuit to effect a full application of
the brake when the motor has practically
st Opped rotating.

17. In combmqtlon, a driving motor ar-
ranged to be connected to a source of sup-
plv, a dynamic braking civenit supplied with
current from the motor armature to reduce
the motor speed when the motor is discon-
nected from the source, a normally applied
mechanical brake having a winding ar-

ranged to be connected to the source for
rele“smo the brake, a pair of reversing
switches for connectmw the motor to rbhe
source for operation in each direction, a
registance h‘Wlng a plurality of sections for
reducing the current in the brake winding,
a plurality of electroma gnetic switches for
controlling the connection of the brake
winding to the source and for controlling
the said resistance to regulate the degree of
application of the bmke, a pair of electro-
magnetic relays jointly controlled by the
generated voltage of the motor and the cur-
rent in the brake winding for controlling a
portion of said eleotromawnetlc switches to
control the connection of the brake winding
to the source of supply, a relay ener017ed
responsively to the current in the motor
dynamic brake circuit for controlling the
brake - winding circuit, and connectlons
whereby upon (ﬂoqmo either of said revers-
Ing switches the motor and the brake wind-
ing are connected to the source and a sec-
tion of said resistance is included in the
brake winding circuit after the release of
the brake to reduce the heating of the brake
winding, S“bsﬂ(‘thenﬂy opening the said re-
versing switch disconnects the motor from
the source of supply and connects an addi-
tional section of said resistance in series with
the brake winding and the remainder of
the resistance in shunt to the brake winding,
the brake winding is subsequently discon.
nected from the source of supply by the op-
eration of one of said palv of rehvs leav-
1n0~ the brake winding in a local civenit to
effect a further q,ppl cation of the brake,
and the said local cu‘cult is opened under
the control of said relay responsive to the
current in the motor dynamic brake circuit
to effect a full application of the brake
when the motor has substantmlly stopped
1"o’m‘clno‘ '

In witness whereof T have hereunto set
my hand this 13th day of February, 1925.

BENJAMIN W. JONES.
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