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To ail whom it may coneern: | -
Be 1 known that 1, GramaM -B. GrRosvVE-

WOoR, 8 civizen of the United States, residing
et New York city, In.the county of New |
Lork and Shate of New York, have mve

I - & ILT "
oG AMOCHY
be e '

o new sod useful Improvementin a Combined
oy - R S . R P %

Hrmergencey and - Main Brake,.of which the
following 1 a specilication.. . | -

L ] n N

My invention relates to

Y
SERRE

of the objects of my invention is the
provision of & combined emergendy and main

P
o = 3,
%_f AT

brake for electric elevators, which brake | are mounted the perforated arms 13 13 of the -

shall be simple, compact, efficient, and reli-

is. the prowvision of an improved #and more
efficient emergency-brake in connection with

‘an ordingry brake and-electric contact con-
~trolied by the emergency-brake. o
tion 1s to pro-

.Another object of my inven
vide means for relieving the strain on the

emnergéncy-brake apparatus whex the main-.

- brake spring acis'to apply the brake-shoes.

Anether object of the invention is-to.pro- |

vide an emergency-brake apparatus includ-

30

355

40

_ emergency and main brake apparatus may
go be used. . e __ 1

ing contacts 1n 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.
- Othet objeets of this invention will appear

‘hereinafter, the novel combination of ele- | However, these details of construction may

be varied a§ desired by those skilled in the-

ment$ being pointed out in the claims. |

* Referring to the drawings, Rigure 1 repre-

sents in side elevation, partly in section, my

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

on the line b b.and looking in the direction ot
: the &HOWSF}:%S 41331&51%?1’6 apnt
45

spective certain ' details 'of ¥igs. 2. ana 3.

Fig. 6 is an elevation of & detail of Fig. 5, and

Fig. 7 represents a wiring diagram.of an ele-

vator apparatus in which my improved.

L}

In Hig. 1

" nates o frame or support on- the upper por-

tion of which is mountéd theé: casing which

ted

- $6 brake apparatus,
aad 15 particularly adapted for stopping elec-
trie motors smplovéd in the operation of ele~ |
it mey nave a generat applica~

|

“the reference-number 1 desig-

Jrom—

. ... . |abrakeshoe 15.
-object of the present mvention

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

§

incloses the -"brsﬁ;ké—ﬁa)gneﬁ ":SOIEIiOid’ 3 To -

| the uppér end of the casing 2:is secured the
pole-piéce 4, which extends downwardly into .
the solenoid 3 ashort distance, which may be

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 by the nut

| and washer &, which appear at the upper

6o

secrew-threaded end of the brake—&pplying

rod 9.- The lower end of the rod 9 is pivoted
| 4o the central portion of the shaft 10, as indi-
1 cated in Fig. 2.- - Also mounted on this shaft

10 sre the bearings 12 12 of the double beli-
erank 1T1. At.the outer ends of the shaft 10

brake-band 14, which latter is provided with

- Through a. 1'011g‘itildina',1. Opening' 67 m the
upper portion 16 of the béll-crank 11" ex-

70

tends a shaft 17, to the outer ends of which =

are connectéd in any suitable ‘manner the

75

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-tkis instance the shafts 10 and
17 are skown as bolts, whick are provided, re-

380

spectively, with nuts 68 and 69 for securing

| said bolts rigidly to the arms 13 13 and 19 19
of tke brake-bands.. The bearings 12 12

and 16 .are. freely movable on said shafts.

art’ wittout altering the principle of my in-

as to be freely moved thereon, are the bear-
ings 23 23 ot 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 27.7 The rod .27, as shown in-Fig. 5, :

as well as the shatt 10,18 a stud—b(ilf_,ﬁ and in
‘Fig. 2 are shown nuts 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

ventjon. . Also mounted on the shaft 10/s0

Q0

95

100

is secured rigidly in any suitable manner to -

- the vertically-movable magnet. core or plun-
ger.5. It will thus be seen that whenever
105

the brakesmegnet 3 is energizéd the rod 26

will be drawn upwardly and the plate orle-



" ver 24 rocked upon the bearings 2323 as’
fulerum h

i

; but tiis action can in no way affect

5 |

10

15

the brake-bands or the brake-rod 9. In order

to change this fulecrum to some point midway
between the ends of the rocking plate 24, T
pass a rod-bolt 29 through enlarged portions -
28 28 in-smid 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
the bearing 31

through this opening passes
of the upper end of the emergenc
32.. The shaft 29 passes throug
mg 31, as well as those designeted 28 28.
The lower portion of the emergency-brake

y-brake rod

- rod 32 is of reduced diameter, as indicated at

20

- ready referred to. As-shown in Figs. 5 and

25

34, 80 as'to leave a shoulder 33. The rod 34

passes-downwardly through an (}Emiﬂg 36 in-
& pertition 37, which separates th

e compart-
ment -of the brake-frame containing. the
emergency-brake magnet from that . com-
partment- which .contains the leverage, al-

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, ag mdicated in Figs. 1 and 3.

30

35

~ 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,
which is adapted .t0 cooperate with an addi-

tional contact 72, which is mounted on and |

msulated from the outer end of the emer-

- attracted position, as indicated in Fig. 1, the

40

" trolled.

contacts 71 and 72 are in engagement with

each other, and when in this condition they

close 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.desire to

. 45

50

55

Ho

be limited to such use, as Fig. 7 merely, illus-
trates one application of my invention. _
So long as the emergency-brake armature
s held attracted the shaft or rod 29 is held
stationary, .and therefore whenever the
brake-magmnet 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
shatt 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-

mgs 44, which are mounted-on the inwardly-
extendmng 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

65 the ‘bearing 16. The brake-band 20 will |

this bear-

|

ma
brakerod 32;and conseq

- gency-brake 38. When the armature is in [

therefore be\moved at the same time a-.

brake-band 14 s moved. Consequently
both brake-shoes 15 and 21 will be meve;

out of engagement with the }}nﬂeyT, after
which the shaft 22 may be ‘mo
sired. ST | _ '

- When the emergency-brake magnet 41 is
c\{aénergize& and the brake-magnet 3 is ener-
gized, the fulcrum will change f

29 to the shaft 10, and in tﬁis case no effect
will be prodvced on the brake-bands, as the
lever-plate 24 will move freely up and ‘down
between the ‘bearings 44 44, Obvigusly
each time the:magnet 3:is energized -when'the

38, will be moved upwardly with said lever

‘plate 24. When, however, the ‘breke-mag-
net 3 is deénergized, the rod 32 -and armsture

38, together with the magnet~core 5, will
drop ‘back to their normal positions. When
this occurs, it is preferable ‘that the -welght,

moved a3 de- 70

om the shatt

75

ot 41 13 deénergized the -emergency- 8o
uently the armature

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, howewer, ‘to

| m3ure a firm engagement of the contacts 71

and 72; but the armature should nét in most

‘nstances be allowed to fall directly upon:the

top or upper peripheral portien of the emer-
gency-brake pot-40. -Although this is the
preferable arrangement to prevent the least
injury and wear to the emergency-brake ap-
paratus, these details. may be varied ..
deemed necessary and most expedient.
Reféning-now to Kig. 7, one application of
my mnvention will be ex laineg. A desig-

9o
There should be sufficient ‘downward

95

100

nates a motor-armature of an electric motor

which 1s connected to suitable hoisting appa-
ratus for operating the car, in which is placed
a ‘manual controlling-switch 8 and also a
safety or emergency switch 48. R R desig-

105

nate reversing-switches for directing the eur-

rent of the motor to the motor-armature to

[IC

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 1s connected to the emergency-
switch 48 in the car, and the contacts 71 and

115

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 _
mam from the wires 51, 52, and 55, limit-

positive -

120

125

130
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switches 49°49; contacts 71 72, wire 59; solen-

oid 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 lifted

~ brake magriet 41. is always energized so long
10

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-

as there is potential across the mains and the

émer%encmwﬁ@h 48 is closed. This circuit
‘may be traced from ‘the positive main to the |
Eoiﬂt 66 and thence through the emergency- |
“brake magnet .41, wire 67, emergency-brake
- As hereinbefore described, so long as the

switch 48, and:wire 65 to the negative main:

emergency-brake magnet 41 is energized sutli-

- 20

ciently to hold down its armature 38 the
‘brake-magnet 3 is effective in. releasing the:
brake-shoes from the pulley P agdinst 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,

T

30

~ emergency-brake magnet being thus deéner-
- gized and the man rake- aﬁpl_md and the-
35"

and if the core 5-of the main-brake magnet 3
is lifted at this time the armature 38 will 1m-

‘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 corregpond with a movement of |

the car in one direction or the-other. . The

operating-circuits . opened, the -car will be

stopped, or it will be materially reduced in
_Speed until the switch is moved to central po-

sition, when the car will come to an absolute

~ stop. .It should be particularly noted, how-
40

ever, that, when the brake-magnet 3 is deén-

ergized the parts connected to.the core 5, in-

- gency-brake mechanism. Furthermore, it
‘should be noted that the contacts 71 72 are.
_also automatically brought into engagement,

cluding the armature 38, will drop back to

avoiding any necessity of the operator going

“to the motor apparatus to.restore the emer--

L)

. sothat when the emergency-switch 48 is-again

5¢ eravel 1e.

~ - 'In" emérgency - brake devices employed |
heretofore when the current to' the ‘magnet
is cut off in most every instance the cover of
the ‘emergency-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' constriction when the main - brake.

50

. -

closed the car may beoperated as before. -

coil is not’ excited -with current there is no

strain or very little strain upon the armature

of the emergency-brake magnet, and, further-

. 6 g '- more, & Cutﬁng -Oﬁ"'pf '+ the _- Gili‘I:EIit' fl'Om the

. »

gt this time.”

ing .and - often overcome by 1il)la,c:i;rlg some
object under the weight-arm, t jus repdering

not &t any time rise whén the brake isin nor-

motive for an attendant to render the device
| inoperative. -~ . R

| Through the agencies of Tust, dirt, or im-

Y b L]

gency devices heretofore used will not apply

pressure: when' reléased. by ‘the emergency-
‘magnet ‘as when released by the mam mag-

of the emergency-brake. - Also-in previous
-emergency-magnet devices, owing'to the fact
so situated that they can be reac

‘stand and are not ineclosed. - - -

L )

the brake-bands was’ often so har

‘brake-magnet pot. Consequeritly the shock.
of the brake-bands gripping the couplhng or

brake-pulley hasno effect upon the a,rma%ure
| 38 or the contatts 7172.. -

‘maehines, it is difficult to mount such st and;
and also to make adjustments and.repairs.

ing device, so that my brake apparatus occu-

+
1

| alternating-current .reside;;g(;e—eleva.t’Ors-'_ the.

e
.: ﬁ':: +."\.- .
ok

1 iemergeﬁcjr;-i’b‘r ake-m a‘gne'ﬁ coil d oés not ¢ ause
the armature 38 to risesand break its con-
tacts when the brake-magnet 3 is energized

~'The c¢ondition fmenfioﬁed-: 'ixl.ﬁelwa".ng- the
{ Decessity of an attendant’ to manually Te-.
store emergency-brake apparatus is apnoy-

the..emergency device inoperative. With 75

‘proper adjustment it is possible that emer-

 Heretofore when the conditions were such-
that'it was necessary to increase.the tension
| of the brake-spring to a sufficient ‘extent 10
1ake the brake effective the jar of ‘ﬁfplying._
their normal positions with the core 5; thus | break the contacts controlled. by the emer-
| gency-brake magneét, or af least to cause &
chattering of the~ armdture-contacts. “As’
disclosed “herein, however, the instant the
main-brake .coil is degniergized the strain’is
remgved from the cover. of the emergency-

~ Owing to the small amount of space back-
‘of brake -stands.of many electric elévator- .
machines, principally - large-drum ‘external-
‘géared machines, residence, and back-geared

‘ing of both the emergency and themain brake
| ‘magnets. on one stand with the brake-apply-

70

inal working order, and therefore there.isno

36

the brake-bands with sufficient force. to-stop -
| the hoisting-machine; but with the apparatus:
herein disclosed the brake-bands are applied
'in exagctly the same manner and the same’

net.. As-can be readily seen, évery stop un--go
‘der normal conditionsis a-test of the eﬁqcienc]gs

that nuts for adjusting the brake-spring are
. | . ed only
with & special wrench, it i3.customary to use
| a 'chisel'and & hammer in turning them, which.
‘not.only spoils the nuts, Yut consumes con-~.

95

siderable tinie. It should be noted that the. .-
‘spring 7 and the adjusting nut and washerin
my device are situated on top of the brake-

100

165

;19

35

120

My invention,however,contemplates theplac-
12 5

pies the same base-Space now occupied by
the main-brake magnet alone. " For:use on

130



~tacts together and a firm fulerum estab- |

EIergeney-magnes coil

aa:m’aiture_-—lea:ds_ and would get full Volta,g.e
at the same time as the reversing-switch coil,

‘which is before the main-brake coil receives
-cwmrent. I _
gency-brake armature be held with its con-

This . will insure that the emer

lished for-the mrain-brake magnet to act upon

IO

15

- combined emergency

20

t0 release the brake-shoes and allow
tor to operate elevator apparatus in

( : the de-
siked manner. |

the mo-

PBO oll would preferably be |
connected across.the direct-current-generator

~ in addition to the above reatures, which

have begn pointed out so that the operation
may be readily understood, my improved
' and main brake lends
itself readily to standardization. This is for
tae reason that on the ssme stand cither in-

terchanged mechanical parts oramagnet can
- beused withont any change in the emergency-

- brake and parts connected with the brake-

30

35. ‘
- for effecting :
- energization of said main ma. I
2. 1In brake apperstus, the combination

bands.

| ,Although_;['ha}jvé herein shown a'siilgle'em—
bodiment, of the principles of my wmvention, 1

- wish it t0 be understeod that 1 do not desire
- t0 be imited to

‘tion Rerein shown and described, as various

any ol the details of construc-

medifications may be made. by those skilled

i the. art without, departing from the Spirit |

and scope of the invention.

Lelaim-— L .

‘1. In brake apparatus, the combination
with a brake, of medns for applying the same’
& main magnet, an auxiliary magnet, and
means acted upon by said auxiliary magnet
the release of the
net.

with a brake, of mechanical means for apply-

40,

535

60

05

1ng the said brake,

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 a brake and brake-applying means, of
brake - releasing means; and electromechan-
ical . means
brake-releasing means. = .

4. In brake apparatus, the combination
with a brake and brake-applving means, of

an electromagnetic brake-releasing device,

and eléctromagnetic means acting positively
on said brake-releasing
same operative. o

&. In brake apparatus, the combination

-with & brake and a brake-applying device

therefor, of a main- brake magnet, connee-

tions between said magnet and the brake, an
- emergency-brake magnet, and connections

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

vrake upon the

device to render the

an electromagnet, connec- |
‘tlons between. said electromagnet and said

for ‘positively. controlling said

Wwith & main-brake magnet,

brake-stand for
‘the brake-applying device, and the brake-re-,

»

837,400

the main-brake magnet to effect a release of

‘the brake when the same is energized.

8. In brake apparatus, the combination

: of an emergency-
brake magnet, a brake, brake-applying
means, br&i«:e—relea,-sin' means, and: positive
connections between tge-_sa}id brake-releasing
means and said emergency-brake magnet to
render the brake-releasing means operative
only when the emergency-brake magnet is
energized. a o

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

rake magnet, sn’ auxiliary-brake magnet,
and means coacting with .spid magnets for

releasing said brake.

8. In brake apparstus, the combination
with & brake and a brake-applying device, of
& main-brake magnet and an auxi lary-brake
magnet, means operated by both of said
magnets for releasing the brake, and a single
supporting the said magnets,
leasing device. '_ ,

9.. fn brake apparatus, the combination

with & brake, of brake-applying means, a
-mmamg-brake magnet, _
‘magnet, 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 _
‘net is deénergized whether the auxiliary

an emergency-brake

of the switch when the main mag-

magnet 1s energized or not.

~ 10. In brake apparatus, the combination
with a brake, ofp grake-applying means, 8
main-brake magnet, and an auxiliary-brake

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
magnet 1s 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-applyving device, a connecting-rod
between said armature and connections for

-establishing a fixed fulerum in the latter

70
75
3¢
5

Q0

I00

‘magnet, an armature for said auxiliary mag--

105

ITCO

115

120

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 by*the lat-

12§

130
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ter inagnet, a rock-plate connecting said

‘main- magnet and brake, ‘connections - be-

tween an mtermediate 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 a bell-crank pivoted imdependently

IO

& brake, brake-ap

15

20

means.

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

13, In emergéncyfbralie apparatus, the

combination with an elevator system; of a

controlling-switch in the.car, a safety-switch,
lyihg means, a main-brake

magnet, an auxihary-brake magnet in cir-

cutt with said. safety-switch, an electric

switch in circuit 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 |

>

pombinati@n with a brake, of'a-bmke—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 independently-
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 mvy

name to this specification in the presence of

two subscribing witnesses. _ '

_ - GRAHAM B. GROSVENOR.
Witnesses: . -

CrARLES M. MisseN,

Warter C. STRANG.

25

30

35



	Drawings
	Front Page
	Specification
	Claims

