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7'o all whom it may concern: 
Beit known that I, BiNJAMIN W. JoNEs, 

a citizen of the United States, residing at 
Schenectady, county of Schenectady, State 

5 of New York, have invented certain new and useful Improvements in Braking Systems, 
of which the following is E.E. 
My invention relates to braking systems 

and in particular to an arrangement for ac 
10 curately controlling the braking effect ap 

- ... v . . ." .. 8 . . . ::... -- r" - : *... . . . . f.; plied to reversing drives of various sorts, 
although in certain of its aspects the in 
vention is not necessarily limited to revers 
ing drives, but is equally applicable to non 
reversing drives.- . 

Electric elevators, hoists and the like pre 
sent various problems in accurately control 
ling the braking effect and the present in 
vention is particularly applicable to service 
of that nature. . . . . . 

In an electric elevator, for example, the 
accurate control of the braking effect is es 

- pecially important because of the present 
day requirements of high speed of opération, 
safety, and comfort for the passengers, 
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There are numerous variable conditions to 
be taken care of, among which may be men 
tioned, the variations in the load on the ele 
vator car, the variations in the speed of creas brake Ii 30 the car, the change in theriigvement of the 
overbalanced weight-the difference between 
the weight of the car and the counter 
weight since this overbalanced weight is 
sometimes moving in the lip direction, 

85 whereas at other times it is moving in the 
down direction, and the variations in the 
value of the overbalanced weight, as pass 
sengers are taken on and let off. Thus, with 
a lightly loaded car proceeding in the up 

40 direction, the overbalanced weight will be 
moving in the down direction because of the 
fact that the counterweight is heavier than 
the car and the weight therein, whereas with 
a heavily loaded car proceeding in the up 

45 direction, the overbalanced weight will be 
moving in the up direction since the car 
with the weight therein is heavier than the 
counterweight. . . . 

It can readily be seen that unless pro 
50 vision is made for automatically taking into 

account these variable conditions, the oper 
ator will be unable to effect smooth and ac 
curate landings at all times since he will 

provide improved 

the stopp 

drawing. 

be unable to make manually the necessary 
allowances for the variables, even though 55 

he were able to estimate exactly the allow ances necessary which, of course, he could 
not do at all times. However, if the vari ables are all automatically compensated for, 
the Ordinary operator will soon discover the 
distance from the landing at which the con 
troller should be thrown to the off position 
in order to effect a smooth. and accurate 
landing and he will thereafter unconsciously 
operate his elevator properly. . . - 
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One of the objects of the invention is to 

matically taken care of so that the braking 
effect is accurately applied as necessitated 
by the conditions encountered during the 
time in which the braking effect is applied. 
A further object of the inventioi is to provide improved means for regulating the 

action of a mechanical brake in accordance 
with the dynamic braking effect applied: to 
the driving motor. 
Another object is to provide an arrange 

ment whereby the application of the me 
chanical brake will be in accordance with 

. . . . . . . , 2d means whereby all of the 
ordinarily encountered conditions are auto. 
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a function of the difference between the de creasing value of the energization of the 
the generated volta 

stopping interval. . 
Another object of the invention is to regu 

late the braking effect of a mechanical brake 

ated voltage of the motor during 

in accordance with some or all of the follow ing controlling conditions: thé generated 
voltage of the driving motor, the current in a 
circuit in which the brake coil is included to 
cushion the action of the brake, the current in the dynamic braking circuit in which the 
motor is included, and the extent of the ap 
plication of the brake, the various control. ling effects being so regulated, proportioned 
and coordinated that the variable conditions 
encountered will all be automatically com 
pensated for so as to obtain a smooth and 
accurate stop for the controlled device. 

For a better understanding of the inven 
tion, reference is had to the accompanying 

Referring to the drav ng, the electric mo 
tor having the armattire 10 is provided for 

it is... is:... ' rur is : ... . . . . . . s driving apparathis not shown in the draw 
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ing. It will be assumed that the motor is 
suitable connected to drive an elevator, hoist, 
or the like, and that the motor is provided 
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 
provided 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 I contemplate that these switches 
may be operated in any suitable manner as, 
for instance, the switches 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 
purpo?e. The motor armature is arranged 
to be included in a dynamic brake circuit 
by means of the switch 17, and the variable 
resistor 18 is provided in the dynamic brake 
circuit for regulating this braking action. 
It will be understood that I contemplate that 
ine variation of the effective portions of the 
resistors 16 and 18 and the operation of the 
Switch 17 may also be under the control of 
the naster controller (not shown). The mo 
to control arrangement above described is 
we known to those skilled in the art who 

:: Sippy the desired master controller 
frr oarsting the various switches and for 
varying the above named resistors in order 
to eitect the desired control of the motor. I 

: 

- lave not shown the details of such a remote 
control arrangement, for the reason that it 
votill not help those skilled in the art to 
an u inderstanding of the invention since the 
is ventich is directed primarily to the regu 
lakiri) of the braking effect on the motor. 
The hraling effect on the motor and the 

airaratus controlled thereby is supplied by 
the provision of the dynamic braking circuit 
lic retofore referred to and by means of the 
nechanical brake 19 which is of the type ar 

G 

ianfred so as to normally apply a braking 
effect to the motor and the apparatus con 
trolled thereby. This brake is provided 
with a winding as indicated in order to re 
lease the brake and to regulate the braking 
effect thereof 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 current 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 generated voltage 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 potential 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 
cumulatively 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 for accomplishing 
similar 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 
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of directional switches is closed, and this 
contactor is also under the control of the 
auxiliary switch 33 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 is 
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 its 
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 35 is provided for control 

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 

26 of the relays 22 
and 23. 
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: . . . . 
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 source of supply. The contactors 20 and 
21 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 deemergize the con 
tactor 32 and connect 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 
23 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 32, 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 
13 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 operate the 

desired limit of operation, the directional 
switches 12 and 13. will be opened, thereby 
disconnecting the motor from the source of 
supply and connecting the motor altimature 
in the dynamic brake circuit previously 
referred to. Although the contactors 20 and 21 were 

70 

previously closed in response to the closing 
of the directional switch 12, these contactors will not immediately open after the opening 
of the contactor 12, by reason of the fact 
that the relays 22 and 23 are energized to 
magnetically hold their respective contacts 
closed and thus establish a maintaining cir 
cuit for these contactor's 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, 
whereas 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 
by the coil 26 and the flux set up by the coil. 
27 is less than a predetermined value. It 
will be observed that the deenergization of 
the contactor 34, due to the opening of the 
directional Switch 12, effects the inclusion. 
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of the resistor section 29 in series relation 
tion 28 and simultaneously there with 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 35. The contactor 
35 will be maintained energized and closed 
by reason of the fact that the coil 36 of this 
contactor is energized 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 30 and 31 in multiple with the brake 
winding effects a gradual reduction in the 
energization of the brake winding, thereby 

brake. 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 coil 
27 of relay 22 has reduced to a predeter 
mined value, the relay 22 will remain closed 
for an interval but will automatically open 
when this difference is the predetermined 
value, thereby deemergizing the contactor's 
20 and 21 and effecting the disconnection of 
the brake winding from the source of sup 

with the brake winding and the resistor sec 
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in turn effecting a partial application of the 
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ply. The deemergization of the contactor 
21 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 contact 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 Imo 
tor have reduced to such a value that the 
coils 36 and 37 of the contactor 35 will not 
maintain this contactor in its closed posi 
tion, this contactor will open 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 notor Switches 
14 and 15 are closed for operation in the op 
posite direction instead of the directional. 
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 relay 22 to discon 
nect the brake Winding froin the source 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 relays, because of the fact that 
with the resistor sections 28 and 29 in series 
relation with the brake winding and Wit 
the resistor sections 30 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 nornally 
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 energi 
zation of the coils 26 of the relays 22 and 
23 will be governed directly in accordance 
with the generated voltage of the motor 
after the disconnection of the notor 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 ho 
tor 10 is employed for Operating 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 brake 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 decrease 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 inay 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 preyents this 
settling action of the elevator because of the 
fact that there will be an appreciable cur 
rent in the motor dynamic brake circuit un 
til the motor has practically stopped rotat 
ing and the coil 36 of this contaator 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 
local 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 gravity 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 
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trol of the relay, dependent upon the speed 
of the motor. Since the generated voltage 
of the motor will reduce at a relatively low 
rate, the difference between the flux of coil 
27 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 desirable since the action of 
gravity is in this case tending to keep the 
car in motion and the braking effect must 

The contactor 35. 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 motor 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 function to automatically 
take care of these conditions in the same manner as the relay 22 functioned previ 
ously to take care of similar conditions when 
the car was proceeding in the 'up' direc 
tion. If the car is proceeding in the “down” 

effect a comparat 

direction lightly loaded, the overbalanced weight will be moving in the stup' direction 
and conditions will be similar to those en 
countered when the car was heavily loaded 
and proceeding in the 'up' direction. The 70 
relay 28 will function to automatically 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 35 will also function as before to 
effect a full application of the mechanical 
brake to hold the elevator car when the mo 
stor has practically come to rest. 
23 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. The generated voltage 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 direction in which 
ithus beseen that these relays automatically 
take into account the variations in the Over 
balanced weight, discriminate as between 
the overbalanced 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 car proceeding in 
the 'up' direction, the condition in which 
ithe overbalanced weight is moving in the 
'up' direction with the car proceeding in 
the down” direction, and the condition in 
which the overbalanced weight is moving 
in the “down' direction with the car pro 
ceeding in the “down” direction. The op 

tention to these various conditions encoun 
tered, since compensation is made therefor 
by the action of the relays. . . . 
The contactor. 35 is particularly useful 

during inching operations of the elevator. 
When the motor directional switch mecha 
nism is operated so as to effect a slight move 
ment of the elevator car, the dynamic brak 
ing effect of the motor will be comparatively 
Small so that this contactor will function to automatically very quickly open the local 
discharge circuit for the brake winding so 
as to thereby effect a comparatively quick 
application of the brake. It will also be 
understood that under these conditions the 
relays 22 and 23 will function to likewise ively quick application of 

sirable. the provisions of the brake, as is 
in acco .."- 3: ... :::::: al-Ni. 

It will thus be seen that the relays 22 and 

this overbalanced weight is moving. It can 

erator of the car need, therefore, pay no at 
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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 brake. 

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 
said resistance to increase the braking 
effect. x 

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 
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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 

Ce, 

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 thereof. 

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 mechanism 
for controlling the connection of said wind 
ing to the Source and for controlling the 
Said resistance, and connections whereby the 
said 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 switch 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 connect 
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 brake is released, another 
portion of Said resistance is automatically 
connected 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 from 
the source, leaving the winding included in 

5 

0. 

2) 
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a local circuit with a small portion of said 
resistance. . . . . 

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 normally applied mechanical 
ibrake having a winding for releasing the 
brake, and electroresponsive Switch mecha 
inism jointly controlled by said directional 
savitch 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 to control switch for controlling the ener 

30 

ply, and connections whereby the said 
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gization of the motor from a source of Sup 
ply, a normally applied mechanical brake 
having a winding for releasing the brake, 
resistance for controlling the energization of the brake winding, electroresponsive 
switch mechanism controlled by the said 
innotor 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 
switch 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 
automatic reduction of the energization of 
ihe 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 

-- 5 - 

ical brake having a winding arranged to be 
copinected 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 . 
under the control of said line switch and 
said relay, and connections whereby the 
opening of said line switch effects a reduc 
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, a driving motor, a 
normally applied mechanical brake having 
a winding arranged to be connected to a 
source of supply to release the brake upon 

7 

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 automatically redlicing the ener 
gization of the brake winding while main 
taining the connection thereof to the source 
to effect a partial application of the brake 
for an interval after the disconnection 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, a 
imotor control switch for controlling the en 

5 

ergization of the motor from a source of 
Supply, a 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 source 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 
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start the motor and electroresponsive switch 
mechanism under the control of the said 
motor switch, the generated voltage of the 
motor, the current in the brake winding and 
the current in the said dynamic brake cir 
cuit for automatically controlling the said 
brake winding upon the opening of said 
motor Switch to effect a gradual reduction 
of the current in the brake winding for an 
interval after the opening of the motor 
switch 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, 

115 

120 

electroresponsive switch mechanism for 
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 gener 
ated potential of the motor and to the cur 
rent in the brake winding for controlling 
the said Switch mechanism, and connections 
whereby upon the closing of a selected one 
of said directional switches the motor and 
the brake winding are energized, upon the 
opening of said directional 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 cul 
rent in the brake winding an interval after 
the opening of the directional switch. 

15. In combination, a driving motor ar 
ranged to be connected to a source of Sup 
ply, a dynamic braking circuit for the no 
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 reducing the current in 
said winding to effect a partial application 
of the brake, electroresponsive switch mech 
anism under the control of said line switch, 
the generated voltage of the motor, 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 circuit is 
opened when the motor has practically 
stopped rotating to effect a complete appli 
cation of the brake. 

16. In combination, a driving motor 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, a 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 winding upon the opening of said 
line switch, a relay governed jointly by the 
generated voltage of the motor and the cur 
rent in said winding for maintaining the 
connection of said winding to the source 
after the opening of said line Switch and for 
automatically disconnecting the winding 

fi'On 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 current in the motor 
dynamic bi'ake circuit for opening the said 
local circuit to effect a full application of 
the brake when the motor has practically 
stopped rotating. 

17. In combination, a driving motor ar 
ranged to be connected to a source of sup 
ply, a dynamic braking circuit 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 
releasing the brake, a pair of reversing 
switches for connecting the motor to the 
source for operation in each direction, a 
resistance having a plurality of sections for 
reducing the current in the brake winding, 
a plurality of electromagnetic 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 brake, 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 electromagnetic switches to 
control the connection of the brake winding 
to the source of supply, a relay energized 
responsively to the current in the motor 
dynamic brake circuit for controlling the 
brake winding circuit, and connections 
whereby upon closing 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, subsequently 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 pair of relays, leav 
ing the brake winding in a local circuit to 
effect a further application of the brake, 
and the said local circuit 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 substantially stopped 
rotating. 

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

BENJAMIN W. JONES. 
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