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GRAHAM B. GROSVENOR, OF NEW YORK, N. Y., ASSIGNOR TO OTIS
ELEVATOR COMPANY, OF JERSEY CITY, NEW JERSEY, A CORPO-

RATION OF NEW JERSEY.

COMBINED EMERGEN

Wo. 837,400

oY

Specificdtion of Letters Patent.

AND MAIN BRAKE

~ Patented Dec. 4, 1906..

Application filed March 92,1506, Serial No.307,336.

To ail whom it may coneern: :
Be it known that 1, Gramam -B. Grosve

NOR, 8 citizen of the United ‘States, residing.

et New York city, In.the county of New

Fork and State of New York, have invented -

s new snd useful Improvemens in a Combined
Hr ney and-
s o specifieation.. . , :
on queia.ﬁe,%t t6 brake apparatus;

& a Iy adapted for stopping elec-
1 tors smplovéd in the operation of ele~'|
gotors; bt it may have a general applica~
Lion, . N :

Ons of the objects of my invention is the

provision of & sombined emergency and main

brake for “electirie elevators, which brake

shall be simple, compact, efficient, and reli=

' A further object of the present invention-

is. the provision of an improved and more
efficient emergency-brake in connection with
an ordinary brake and-electric contact con-

-trolled by the emergency-brake.

vide means for relieving the strain on the

emergéncy-brake apparatus whes the main-.

_ brake spring acts 10 apply the brake-shoes.

30

35+

40

45

5o

Another object of the invention is-to.pro-
vide an emergency-brake apparatus includ-
ing contacts 1 the controlling-circuit of an
electric elevator and means for automatic-
ally restoring such contacts-to normal posi-
tion upon the stopping.of the elevator-car.

~ Other objects of this invention will appear
hereinafter, the novel combination of ele-
ment$ being pointed out in the claims. .~

" Referring to the drawings, Figure 1 repre-
sents in side elevation, partly in section, my

improved combined: emergency ‘and - main
‘brake. Fig. 2 represents a plan view of Fig.

1 taken on the line ¢ @.. Fig. 3 is a sectional
elevation of the lower portion of Fig. 1-taken

on the line b b and looking in the direction of

the arrows: Figs: 4 and:5 represent in per-
spective - cerbain  debails “of Higs. 2. and 3.
Fig. 6is an elevation of & detail of Fig. 5, and
TFig. 7 represents a wiring diagram of an ele-
vator . apparatus  in which my - improved
emergency and main brake spparatus may
be used. = - o :

Tn Fig. 1 the reference-number 1 desig-

" nates & frame or support on: the upper por-

tion of which is 'mounted thé.casing. which

Main Bralke,.of which the

.Another object of my invention is to pro— '

incloses the -‘bréké—hiagnq’c' solenoid 3. To -

‘the upper end of the casing 2'is secured the
pole-piéce 4, which extends downwardly into -
“the solenoid 3 ajshort distance, which may be
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varied as desired.” Also attached to the up--

per portion of the casing 2 is. a laterally-ex-

‘tending bracket 6 for supporting the brake-
‘spring 7, which'is held in position bﬁ

» the nut
and washer 8 .which appear at the upper
screw-threaded end of the brake-applyin

rod 9. The lower end of the rod 9 is pivotec
o the central portion of the shaft 10, as indi-

“cated in Fig. 2.- Also mounted on this shaft

10 ave the bearings 12 12 of the double bell-
erank 11. At.the outer ends of the shaft 10

60
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are mounted the perforated arms 13 13 of the :

brake-band 14, which latteris
a brake-shoe 15: _
- Through a longitudinal opening 67 in the
upper portion 16 of the béll-crank 11" ex-

provided.With

are connected in any suitable ‘manner the

arms 19.19 of the brake-band 20, to which is -
secured - the brake-shoe 21. The brake-

shoes 15 and 21 are adapted to be applied to
the brake-pulley .P; fastened to:the motor-

shaft 22, when the brake-spring 7. is free to-
' move the rod 9 upwardly in the well-known

manner: - In-this instance the shafts 10 and
‘17 are shown as bolts, which are provided, re-

70

| tends a shaft 17,'to the outer ends of which
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spectively, with nuts 68 and 69 for securing

said bolts rigidly tothe arms 13 13 and 19 19

of tke brake-bands.. The bearings 12 12°

and 16 -are. freely movable on said ghafts.
However, these details of construction may

'| be varied  ag desired by those skilled in the-

art’ witbout altering the principle of my in-
vention. .- Also mounted on.the shaft 10,s0

‘as to be freely moved thereon, are the bear-

ings 23 23" of a rocking plate.24, the other
end of which is provided with perforated lugs
or arms 25 25, through which passes the rod

or bolt 27.° The rod 27, as shown'in -Fig. 5, :

as well as tbe shaft 10, is a stud-bolt, and in

"Fig. 2 are shown huts 70 70 for securing the

stud-bolt 27 rigidly to the arms 25 25. The

| rod 27 passes through an opening in the'ex-

treme lower end of the vertical rod 26, which

8s5-.
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is gecured rigidly in any suitable manner to -

the vertically-movable magnet. core or plun-

ger.5. It will thus be seen that whenever

the brake-magnet 3 is energizéd the rod 26.
will be drawn upwardly and the plate or-le-
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" ver 24 rocked upon the bearings 23 23 as a -
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- weady referred to.
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fulerum; but tiis action can in no way affect
the brake-bands orthe brake-rod 9. I order
to change this fulerum to some point midway
between the ends of the rocking plate 24, T

pass a rod-bolt 29 through enlarged portions -

28 28 in-said lever or plate. :
As shown in Fig. 5, the rectangular open-

-ing-is. placed in the central portion of the
plate 24 between the bearings 28 28, and

through this opening passes the bearing 31
of the upper end of the emergency-brake rod
32.. The shaft 29 passes through this bear-
mg 31, as well as those designated 28 28.
The lower portion of the emergeney-brake
rod 32 is of reduced diameter, as indicated at
34, so as'to leave a-shoulder 33.  The rod 34
passes-downwardly through an opening 36 in-
& partition 37, which separates the compart-
ment of the hbrake-frame containing. the

- emergency-brake ‘magnet from that . com-

partment- which .contains the leverage, al-
As shown in Figs. 5 and
6, the extreme lower end of the rod 34 has an
opening 35, through which passes a connect-
mg-rod 35, the latter being secured to the ar-

~mature 38 of the emergency-brake magnet’
41, as indicated in Figs. 1 and 3. :

The emergency-brake armature 38 is piv-
oted at 39 to a bracket which extends from
the emergency-brake cup or inclosing cylin-
der 40. Also secured to ‘the -emergency-
brake pot 40 is an insulated . contact 71,
Wwhich is adapted to cooperate with an addi-
‘tionel contact 72, which is mounted on and
msulated from the outer end of the emer-
gency-brake 38. When the armature is in
‘attracted position, as indicated in Fig. 1, the
contacts 71 and 72 are in engagement with
each other, and when in this condition they
clese any circuit which is desired to be con-
In Fig. 7 I have illustrated these
contacts in the controlling-circuit of an elec-
tric elevator system; but I do not.desite to
be limited to such use, as Fig. 7 merely illus-
trates one application of my invention.

So long as the emergency-brake armature
is held attracted the shaft or rod 29 is held
stationary, .and therefore whenever the
brake-magnet is energized and its core 5 con-
sequently lifted therod 9 will be pulled down-
wardly by reason of the lever-plate 24 being
rocked .on the shaft 29 as'a fulerum. When
the rod 9-is thus moved, downwardly, the
shaft 10 is moved with it, and' so, also, the
arms 13 13 of the brake-band 14. When the
shaft 10 is thus moved downwardly, the
double bell-crank will be moved on its bear-
ings 44, which are mounted-on the mwardly-
extending rods 73 73, as indicated in Figs. 2
and 3. Motion will thus be transmitted by
the bell-crank 11 to the arms 19 19, which
are connected to the outer ends of the rod
17, which extends through the opening 67 in
the ‘bearing 16. The brake-band 20 will
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therefore beimoved at the same time a-.

‘brakeé-band 14 ~Ns moved. ‘Consequently
both ‘brake-shoes 15 and 21 will be meve!
out of engagement with the }};llley/P, after
which. the shaft 22 may be‘mo

sired. ey . :
- When the emergency-brake magnet 41 is
c?énergize& and the brake-magnet 3 is ener-
gized, the fulerum will change from the shart
29 to the shaft 10, and in_tﬁis case no effect
will be prodvsed on the brake-bands, as the
lever-plate 24 will move freely up and ‘down
between the bearings 44 44. Obviously
‘each time the:magnet 3:isenergized when'the

_mainet 41 is deénergized ‘the -emergency-
brake

erod 32,and eonsequently the armature
38, will be moved upwardly with said lever-
plate 24. ‘When, however, the ‘brake-mag-

net 3 is deénergized, the rod 32-and armsture

38, together with the magmet-core 5, will
drop back te their normal positions. When
this oceurs, it is preferable that the weight
of the parts connected to the armature 38
and extending upwardly should be taken by
the shoulder 33 striking against the partition
37.
movement of the .armature 38, however, ‘to

insure a firm engagement. of the contacts 71

and 72; but the armature should nét in most

‘stances be allowed to fall directly upon-the

top or upper peripheral portion of the emer-
gency-brake pot-40. -Although this is the
preferable arrangement to prevent the least
mjury and wear to the emergency-brake ap-
paratus, these details. may be wvaried ...
deemed necessary and most expedient.
Referring now to Fig. 7, one application. of
my invention will be ex lainetli). ‘A desig-

moved 43 de 7p
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There should be sufficient downward
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nates a motor-armature of an electric inotor

which is connected to suitable hoisting appa-
ratus for operating the car, in which is placed
a ‘manual controlling-switch S and also a
safety or emergency switch 48. R R desig-
nate reversing-switches for directing the ¢ur-
rent of the motor to the motor-armature to

103
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operate the same in one direction or the -

other in the well-known manner; also, to ef-
fect the energization of the accelerating-mag-
nets 46, which control ‘the series field 74 and
the resistance 47, as well as the shunt-field 50
and brake-magnet 3. The emergency-brake
magnet 41 is connected to the emergency-
switch 48 in the car, and the contacts 71 and

72, controlled by the emergency-brake mag- -

net, are in series with' the reversing-switch
magnets 60 60 and the manual reversing-
switch S in the car, so'that whenever the con-
tacts 71 72 are out of engagement the revers-

.ing-switches cannot be operated. So, also,
when lever-switches 49 49 are operated the -

reversing-switches cannot be operated. As-
suming that the car-switch is moved so that
its contact-lever 63-engages with contact 62,
a circuit will be. closed from the
main from the wires 51, 52, and 55, limit-

 positive
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- As hereinbefore. described, so long. as the |
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swi-tchéé"iﬁ:"'-ﬁ’f}j’ébntacts 7 172, wire 59; sbleni.

0id 60, wire 61, contact 62, lever 63, wire 64,
.emergency-switch 48, wire 65 to'the negative.
_main.

The bridge-piece 57 will now be Tlifted
and the shunt-field coil 50 connected across

the mains, and.so, also, the brake-magnet 3, |
‘which is connected in parallel in this instance

with the -shunt-field 50. : The emergency-
brake magriet 41 is always energized so long
as ‘there is potential actoss the mains and the
emergency-switch 48 is closed. This citeuit
may be traced from the positive main to the

' Eoint_ 66 and thence through the emergency-.
brake magnet 41, wire 67, emergency-brake -

switeh 48, and:wire 65 to the negative main.
emergency-brake magnet 41 is energized suffi-
ciently to hold down its drmature 38 the
brake-magnet 3 is efféctive in. releasing the-

brake-shoes from the pulley P against the ac- |
~tion of the brake-spring 7.. "When, however,.

the emergency-switch 48 in the car is opened,

the circuit of the magnet 41 is-interrupted,

" and if the core 5 of the main-brake magnet 3

.25
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. gized an
35"

shou

is lifted at this time the armature 38 will im-

‘mediately fly up by reason of the spring 7
‘acting on the rod 9 to move the same up--
wardly. This will'effect the application" of:
. ‘the brake to the pulley, although the con-
trolling-switch 'S in the. car may be-in such’
. position-as'to cotrespond with a movement of |
‘the car in one direction or the-other: . The

einergency-brake magnet being thus deéner-—
the main brake” agpl.ied and the-

operating-circuits . opened, t e car will be

‘stopped, ot it will be materially reduced in

.speed until the switch is. moved to cential po-
sition, when the car will come to an absolute |.
‘stop. .It should he particularlynoted, how=

ever, that, when the brake-magnet 3 is deén-
ergized the parts connected to.the core 5, in=
cluding the armature 38, will drop back to
their normal positions with"the core 5; thuy

avoiding any necessity of the operator going

to the motor apparatus to. restore the emer--

“brake mechanism, Furtherimore, it-

. . sothat'when the emergency-switch 48 is again

50

closed the car may beOperated as before.

~ . In emérgency - brake devices employed

55
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‘heretofore when the current to' the ‘magnet

is cut off in most every instance the cover of

the lemergency-brake pot, or, in other words, |
the armature of the emergency-brake mag-
net, will be lifted, thus breaking the contacts-

and leaving them broken, thus making it nec-
essary- for thie attendant to go down to-the

motor-room and reset the armature-contacts, .
-when current'is again turnéd on. By the use,
of my' construction when the main - ‘brake.

coil is not excited -with current there is'no

strain or very little strain upon the armature

of the.emergency-brake magnet, and, further-

65 more, & cutting off‘of the current from the

.of the emergency-brake.

.siderable time.

d be noted that the contacts 71 72 are.
also automatically brought into engagement,

3

‘emergeﬁcy-bmke?magneﬁ coil does i_lot-_caiIée

‘the armature 38 to risesand break its ¢con~

tacts when the brake-magnet 3 is energized

“ab this time. . ERE RN
The ¢ondition mentioned. involving: the -

necessity of -an attendant’ to manually re-.

7

store emergency-brake apparatus is-annoy-

ing ‘and - often overcome by .placing some

object under the weight-arm, t ius rendering
the..emergency device inoperative, - “With
my construction, however, such cover does

‘not &t any time rise whén the brake isin nor-
mal working order, and therefore there.is no

motive for an attendant to render the device
inoperative. -~ . .. oo
Through ‘the sgencies. of rust, dirt, or im-

“proper adjustment it is possible that' emer-.

gency devicés heretofore used will not apply

the hoisting-machine; but with the apparatus
herein disclosed the brake-bands are applied

in exactly the same manner and the same.
- pressure- wheii: reléased. by ‘the emergency-
‘magnet as when released by the main mag-

net. As-can be readily seen, évery. stop un--
der normal conditionsis atest of the efficiency -
- Also:in previot

emergency-magnet devices, OWing to thefact

“that nuts for adjusting the bfai_ka-sgﬂng. are
‘so situated that they can be reac

_ ed only
with & special wrench, it is.customary to use
a ‘chisel'and & hammer in turning them, which

“not.only spoils the nuts, Yut censumes con-.
1t should be noted that the .-

spring 7 and the adjusting nut and washerin-

3o
‘the brake-bands with sufficient force to-stop._
8
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my device are situated on top of the brake-

stand and are not inclosed. - - o
Heretofore when the conditions were such-
that it was necessary to increase-the tengion’

| of the brake-spring to a sufficient extent to.

make the brake effective the jaf of &
the brake-bands was’ often so har »
‘break the contacts controlled by the emer-.
gency-brake magnét, or af ledst to cause &
chattering of . the - armdture-contacts. “As
disclosed “herein, howéver, the instant the
main-brake.coil is degniergized the strain‘is
retgved from the cover. of the emergency-

plying:

a8 te

¥ip

brake-magnet pot. ‘Consequeritly the shock. .

of the brake-bands gripping ﬁh‘é,couplin%or
brake-pulley has,no effect upon the armature -
38 orthe contabis 7172.. C

- Owing to the small am'ount_of"*s‘pi,iée back :

‘of brake-stands.of many electric' elévator- .

machines, principally - large-drum ‘external-

‘géared machines, residence, and back-geared.

machines, it is diﬂicult to miount such stands

and also to make adjustments and. repairs.

: My invention, however ,contemplatesthe plac-

ing of both the emergency and themain brake
:magnets on one stand with the ‘brake-apply-
ing device, so that my brake apparatus occu-
pies the same base-space now occupied by
the main-brake magnet alone. - For:usé on
alternating-current residenge-elevators: the:

i
M
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~tacts together and

emergeney-magneb coil would preferably be
conpected acrossthe direct-current-generator
armature-leads and would get full voltage
at the same time as the reversing-switch coil,

:which is before the main-brake coil receives
© . current.

This will ‘insure that the emer-
gency-brake armature be held with its con-
& firm  {ulcrum estab-

 lished for-the nrain-brake magnet to act upon

10

15

to release the brake-shoes and allow
tor to operate elevator apparatus in the de-
sired manner. - '

In addition to the above features, which

have been pointed out so that the operation
may be readily understood, my improved

- combined emergency ‘and main brake lends

-20

25

30

35. S ac
- for effecting the

itself readily to standardization. This is for
the reason that on.the same stand either in-
terchanged mechanical parts ora magnet can

be used without any change in the emergency-'
. brake and

parts conpected with the brake-
bands. : . . :
_-Although I have herein shown a single em-
bodiment of the principles of my invention, I
wish it.to be understeod that I do not desire
6 be limited to any of theé details of construe-
.tion herein shown and described, as various
meodifications may be made. by those skilled
i the. art without. departing from ‘the spirit
-and scops of the invention.
Lelaim— : .
‘1. In brake apparatus, the combination
with a brake, of medns for applying the same,

a main, magnet, an auxiliary magnet, and
means acted upon by said auxiliary magnet
release of the brake upon the

- energization of said main magnet.

. 2. In brake apperatus, the combination

" with a brake, of mechanical means for apply-

-40.
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1ing the said brake, an electromagnet, connec-
tions bétween. said electromagnet and said
brake, and electromechanical means for es-
tablishing a fixed fulerum in said connections
to effect a release of said brake upon the ener-
gization of said electromagnet.
" 3..In brake ‘apparatus, the combination
with & brake and brake-applying means, of
brake - releasing means; and electromechan-
ical means for positively. controlling said
brake-releasing means.

4. In brake apparatus, the combination

~ with a brake and brake-applying means, of

55

an electromagnetic brake-releasing device,
and eléctromagnetic means acting positively
on said brake-releasing ‘device to render the

- same operative.

6o

5. In brake apparatus, the combination
-with a brake and a brake-applying device
therefor, of & main- brake magnet, connec-

tions between said magnet and the brake, an -

- émergency-brake magnet, and connections

03

between said emergency-brake magnet and
said first-named connections to establish a
fixed fulzrum in the latter when the emer-
gency-brake magnet is energized and permit

the mo-

837,400

the main-brake magnet to effect a release of

‘the brake when the same is energized.

6. In brake apparatus, the combination
‘with a main-brake magnet, of an emergency-
brake magnet, a brake, brake-applying
means, brake-releasing means, and positive
connections between tﬁev said brake-releasing
means and said emergency-brake magnet to
render the brake-releasing' means operative
only when the emergency-brake Tagnet is
energized. '

7. In brake .apparatus, the combination
with a brake, of brake-applying means, ex-
g'osed adjusting means for the latter, & main-

rake magnet, an suxiliary-brake magnet,
and means coacting with .seid magnets for
releasing said brake.
8. In brake apparatus, the combination
with » brake and a brake-applying device, of
& main-brake magnet and an auxi iary-brake
magnet, means operated by both of said
magnets for releasing the brake, and a single
brake-stand for supporting the said magnets,
the brake-applying device, and the brake-re..,
leasing device. ' '

9. In brake apparatus, the combination
‘with & brake, of brake-applying means, a
maig-brake magnet, an emergency-brake

-Inagnet, an electric switch controlled by said
last-named magnet, and connections between

‘the aforesaid parts to effect a release of the
brake when both magnets are energized, and
the closing of the switch when the main mag-
net is deénergized whether the auxiliary
magnet is energized or not.

10. In brake apparatus, the combination
with & brake, ofp gmke-applying means, &
main-brake magnet, and an auxiliary-brake

70
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magnet, an armature for said auxiliary mag-

net, connections between said main magnet
and’ said brake, a connecting-rod between
sald armature and connections, and means

-coacting with said rod for relieving the strain

on the armature when the emergency-brake
maguet is deénergized and the main magnet
lifts and lets fall the said armature. '

11. In brake apparatus, the combination
with a brake and a brake-applying device, of
2 main magnet, an auxiliary magnet com-

| prising & cup or pot nearly inclosing the coil

and core of the magnet, an armature mov-
able over said core and cup, loose connections
between said main magnet and said brake
and brake-applying device, a connecting-rod
between said armature and connections for
establishing a fixed fulectum in the latter

105

when the auxiliary magnet is enérgized, and -

means for relieving the strain of the arma-
ture on the cup when the armature is lifted
by the main magnet through said connec-
tions and connecting-rod.

12, In brake apparatus, the combination
with a brake. of brake-applving means, a
main-brake magnet, an auxiliarv-brake mag-

,net, an electric.switch controlled bysthe lat-

130
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ter roagnet; a Tock-plate connecting said
main magnet and brake, connections be-
tween an'intermediate portion of said late

-and said emergency-brake magnet to effect a

fixed fulerum at such intermediate’ portion
when the emergency-brake magnet is ener-

- gized, and s bell-crank pivotedindependently

10

20

means.

_ & brake, brake-ap
I3

of said eonnections but connected thereto
and also to the brake and. brake-applying

13. In emergency-brake apparatus, the
combination with an elevator system; of a
controlling-switch in the.car, a safety-switeh,
lyihg means, a main-brake

magnet, an suxiliary-brake magnet in cir-

cuit with said. safety-switch, an electric
switch in cireuit with the-controlling-switch
in the car and held closed when the emer-

.gency-brake magnet is energized, and means

coacting with said magnets for releasing said
‘brake when both-magnets are energized.
14. In emergency-brake apparatus, the

>

gombination with a brake, of a brake-apply-
ing device, a main magnet, an emergency-
magnet normally energized, an armature for
said emergency-magnet, an electric switch
operated by said armature, a rock-plate con-
necting the main magnet to the brake and to
the brake-applying device, an indeperdently-
mounted bell-crank connected to the brake
and brake-applying device, a link connecting
the armature and an intermediate portion of
sald rock-plate, a single brake-stand.for the
aforesaid parts, and a partition in said stand
for limiting the movement of said armature
*against the emergency-brake magnet.

In testimony whereof I have signed my
name to this specification in-the presence of
two subscribing witnesses.

GRAHAM B. GROSVENOR.

Witnesses: '
'CraRLEs M. MissEN,
Warter C. STRANG.
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