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UNITED STATES

PaTeENT OFFICE.

GEORGE H. REYNOLDS, OF OIIICAGO ILLINOIS ASSIGNOR TO THE ORANE _

ELEVATOR OOY[PANY OF SAME PLACE

AUTOMATIC ?SAFE:TY.-STOP;.

SPEGIFICATION fermmg part of Letters Petent l\To 610 587, deted September 13 1898.
Apphea,tlen filed February 16 1895. Serial No. 038,642, (Ne medel)

To all w}’wm ot TNAY CORNCEPTL:

Be it known that I, GEORGE H. RE _;YNOLDE.
a citizen of the United States, residing in Chi-
cago, in the county of Cook and State of Illi-
nois, have invented certain new and useful
Impr ovements in Automatic Safety- -Stops for
Elevators, of which the. following is a full,
clear, and exact descr 1pt1011 1eferenee beurrzr
had 130 the accompanyihg drawings, for ming
a part of this specification.

Thisinvention relatesto that classof safety-
stops that are automatically thrown into op-

eration wheneverthecarattainsa speed above

the maximum to which the governor is set,
whether as a result of the bre&kmﬂ' of the lift-
ing-cables of the car or for any Other cause.
Prmr to my invention such automatic safety-
stops have been open to two serious objec-

tions, one of which is the comparative slug-

gishness with which the device operates and
the suddenness with which the traveling car
is arrested when the operation takes pleee
causing a jar or shock to the freight or pas-
sengers on the car and to the bmldmﬂ* almost
as ﬂ‘rea,t as 1f the car were per mltted to run
to the bottom of the well. This will be bet-
ter appreemted when the speed of a heavy

falling body is borne in mind, the distance

that a loaded or even unloaded car would fall

ina couple of seconds, and the instantaneous

effect' of the gripping devices when thrown
into operation. The other serious difficulty
encountered with prior safety-stops is the in-

from a point between the doors to the doors
or to the bottom of the shaft, such operation
being out of the question with the sa,fety de-
vices as now constructed. |

My invention has among its pummy ob-
jects apr actleelly 1nebantaneeus action of the
safety device with a gradual but qulekly -in-
creasing force, wherebv the possible length

of fall is- 1edueed to the minimum, while the

shock or_jar to either the passengers or the

building incident to the Steppmﬂ* 1s practi-

cally ebmated

Another primary object is to have the stop

devices capable of immediate release from
within the car and at comparatively slight
expenditure of force on the part of the op-
era.tor sufficiently to permit the car to move

my invention,

| down the shaft praetlcelly without other sup-

port than that afforded by the stop devices.
Other objects of my inv ention are to have
the stop devices of such character as to be

capable of use in connection with metallic

guides without producing any damage thereto
1n effecting an eutematle stop of the elevator-
car and to have the stop devices capable of

‘being immediately and completely released

from engagement with the guide-bars and re-
set for another operation ab the expenditure
of comparatively small force on the part of
the operator.

- These and eueh other objects as will ap-
pear farther on are accomplished by the de-
vices illustrated in the accompanying draw-
ings, in which— -

Flﬂ*me 1 represents a side elevation of the
skeleton of an elevator-car and a portion of
the guides and supporting - beams therefor
with devices embodying my invention ap-
plied thereto. Fig. 2 is a vertical section on
the line 2 2 of Fw 1, locking in the direction
indicated by the AITOWS. Fw* 31sanenlarged
detail side elevation of the preferred embodi-
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ment of my improved stop device; Fig. 4,an

inverted or bottom plan view theleof Flgs
5 and 6, views similar to Figs. 3 and 4, re-
speetwely, but illustrating a modlﬁcetmn of
Fig. 7 represents a detail end
elevation of the stop devices and their imme-
diatesupports. Fig. 8representsanenlarged
detail vertical See‘men on the line 8 8 of Flﬂ"
9, looking in the direction indicated by the
ATTOWS; Flb d, a detail view of the anchor

for the Tower end of the governor-rope, and

Fig. 10 an enlarged detail seetlon 1llustrating
the means for tempomnly releasing the stop

~devices when set; Fig.11,an enla,rged detail
view of the D‘ovemor shewmﬂ* ‘the bracket

therefor in Seetmn

Similar letters of reference mdleete the
same parts in the several ﬁn*ures of the draw-
ings.

Referlmﬂ by letter te the eceompenymﬂ'
dra,wmes A indicates a powerful coil- -Spring
1eea,ted preferably, at a central pointimme-
diately beneath the floor of the car and con-
fined between two movable abutments B and

a0
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C, each of which abutments is provided with
| & sultable projection ettendmn' a sufficient




- distance within the ends of the spring to af--
-+ ford a guide and support therefor. -: Kach of
;- these abutments has a sliding support upon
o7 theframe of the car, preferably by a tongue-
-groove connection  between :channel- -
. . beams D, supporting the timbers of the car,
o --anda- progectlon E, of any suitable cha,rac-; :
. ter, extending upwardly from -each of said
TR ablltments ‘as more clearly illustrated in
Into eachof these abutments -
on the axis of the spring A 1s:serewed or oth-
o erwise permanently secured a connecting-rod
. F, each of which rods 18 connected by links
Gr with the long arms of a: pair ol gripping- |
--rg° levers H of :the first class, the short arms or
.. opposite ends of which levers terminate in
S -jaws H’', that normally rest in close
~oooo proximity to-the: oppomte side faces ‘of the
- metallic guides 1, secured: in: any suitable |
__ manner to the framing of the elevator-shaft. -
- ‘W hile the gripping-levers are pivoted upon
- the Dbolts J, which pass through said levers -
.- nearthegripping-jaws H'thereof and through -
- a - sultable .guide-bracket K, rigidly secured
to the framing of the elevator-car, at the

- ¢ and -

" gripping

ag
oo sgmetime the bracket 1s relieved of the strain.
.. upon the bolts-by a steel link L,
. dotted linesin KFigs. 3 and 4 and in full lines |
oooocin Higs. 5 and 6,) oceupying suitable re-
cesses 1n the adjacent jaws, so that when the
-~ long arms thereof are spread so as to cause -
- the short arms or gripping-jaws thereof fo -
. slightly grip the guides I at the sides of ‘the | :
- -shaft the strain on the pivots of said: jaws,
~which tends to force them apart, is takenup |

. 30

40

>

TFigs. 4 and 8.

N 7o)

wholly by this link, so that the guide-bracket

of the elevator is entirely relieved of this

strain and therefore need not be of the cum-
bersome weight and strength that would oth-

erwise be required if it had also to support

the strain as well as guide the elevator.
'To hold the jaws of the gripping-levers H

“normally out of contact with the guides I, I

45

provide a rock-shaft, or, if preferred, a piv-
oting-bolt M, in one of the movable abut-

- ments—say the abutment B—on the ends of

50
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which bolt are pivoted the ends of a pair of
crank-rods N, the opposite ends of which are
pivotally connected with crank-arms O,
formed rigidly with or keyed upon a crank-
shaft I?, suitably journaled in the abutment
C. One of the crank-arms O is in the shape
of a bell-crank lever, the free arm Q of which
1s adapted and arranged to engage a movable
stop R upon the anchor of the governor-rope

S after the crank-arms have passed the dead-

center. |
In the drawings the cra,nk -arms are shown

as slightly past the dead-center, and at this |

time the coil-springs A are under compres-
sion, so as to cause the jaws of the gripping-
lever to release the guides I. In practice I
prefer that the crank-arms O shall slightly
pass the dead-center before the arm Q en-
gages the stop R, so as to insure against the

‘accidental setting of the stop devices by any

unusual jar on the car.

ping

(shown in -

610,587

main in this position until, through the me--- - - -
dinm of the arm Q, the. crank-arms are moved

‘back past the dead-center, when the spring
A will instantly expand, force the abutments
B and Caway, and, through the rods Fand
links &, cause the grip-levers to take a-frie- ... .. -
tional hold upon the guide-beams with suf-
ficient force to prevent a heavily-loaded car
from falling more than three to five feet,and - --
yet brmﬂmﬁ* it to a gradual. stop.
vious that thlS oripping forece may be varied -
| tosuit the character of work to be performed . -
‘bytheelevator by simply varying the strength
of the spring A and the: 16\/’61‘&0‘6 of -the grip~
-jaws, thus rendering 1t: poss1ble toadapt o
‘the devices for elevators. carrying from the
very lightest. to the vely hem 1est loais prac- - o
';;tlcable S

-_730 N

Thisob-

80

~The dewces for holdmﬁ* the actuatm g-Spr mﬁ B

As will be Seen'froni an mspectwn of the

point T near the top of the carand the other
to the anchor U beneath the {loor'of the car
in close proximity to the spring A and its ac-
companying devices for operating the grip-
ping-jaws. 'The rope is also trained around
a weighted or other suitable compensating or
tension pulley V, permanently located near
the bottom of the elevator-shaft, and over a
cgovernor-wheel W at the top of the shaft,
which is provided with a spring-actuated dog
X, of any suitable character, adapted and ar-

ranged when the governor-wheel exceeds the

maximum desired speed to be thrown out by
centrifugal force into engagement with the

bracket supporting the governor or any other

stationary part, and thus instantly arrest the
rotation of the governor-wheel. The lower
end of the ropeis anchored at U with capabil-

ity of a limited movementsufficient, through

:ef the gripping-jaws undel compressmn and,: FEREEES
releasing the same throu ﬂ*"h the action of the -
‘governor, as will be desellbed fartheron, 1. - -
will deswnate, for convenience, a “tmppmﬂfz 9o -
.;.mezeha-nism,?’; intending to :inehlde by sach -
{-term any kind of mechanism whieh shall oper- .- .-
‘ate to hold the spring under compression and. - "
‘totrip and release the spring by the automatic -
action of the governor, and 1 may here state:
that T do not desire to limit myself -to the - -
erank-arm arrangement shown and deseribed -
or to any other par‘twu]at fmm of. tmppmﬂ.;
lever or lateh. o

Q5 - *:

100
dr awings, both ends of the governor-rope S:: .. .. :
are -attached to the car,one prefemblyat the

105
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the medium of the arm Q, to move the crank-

arms O past the dead-center. Under ordi-
nary running of the car below the maximum
speed the two ends of the governor-rope, be-
ing attached to the car, will be synchronously
paid out and taken up, and hence the anchors
of the ends of the rope will be subjected fo
only such strain as is produced by the weight

. of the cable and the friction of the running

pulleys. When, however, the speed of the

car in traveling down the shaft exceeds the
maximum, as a result of the breaking of the
The parts will re- | operating-ropes, overload, or any other cause,

125
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the rotation of the governor-wheel W will be | said springs abutting against the bracket K,

instantly arrested, necessitating the dragging

of that portion of the rope between the car

and the wheel over this wheel, which imme-
diately creates such friction as to cause the
anchor U to move slightly, and thereby,
through the arm Q and crank-arms O, throw
the gripping - jaws into operation. I may
here state that the anchor U is adjustable, so
that the initial position thereof may be
changed to permit the crank-arms to pass the
dead-center a greater or less distance, accord-

~ 1ng to the work to be performed by the ele-

15

vator and the requirements to insure against
accldental setting of the stop devices, this
adjustability being through the medium of
an ordinary bolt-and-slot connection between

the casing or bracket Y (by which the anchor

20

30

35

40

45

or to the bottom of the shaft.

50

is secured to the car) and the channel-beam
D or other fixed part of the car.

Should the carcome toastop between floors,
1t 1s of course desirable that the car may not
only be safely lowered to the next landing
without .delay to discharge the passengers,
but may also be safely lowered to the bottom
of the well, where the operating-cables, if
broken, may be mended or renewed with the
least delay. To accomplish this, I provide a
bar a, which is rigidly secured at one end to
one of the movable abutments—say the one
C—and at its opposite end has a slot-and-bolt
connection with the other abutment B, the
slot O therein extending a sufficient distance
beyond the abutment to receive a wedge or
key ¢, (shown in dotted lines in Fig. 10,) the
small end of which is passed déwn through
an opening ¢ in the floor of the car, which is
normally closed by a suitable cap or plug.
With a sufficient pressure or blow from the
foot of the operator or any suitable instru-
ment this wedge can be driven down between
the abutment B and the end of the bar ¢
through the slot in said bar, which resultsin
drawing the twoabutmentstoward each other,
and thereby overcoming the force of the spring
A sufficiently to slightly relax the hold of
the gripping-jaws upon the guide and permit
the car to slide down slowly to the next floor
After the re-

pairs are made wrenches may be applied to

the squared portions e of the crank-shaft p
and the tension of the spring overcome, so
as to throw the crank-arms O again to or past

- the dead-center, and thus entirely release and

55
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reset the stop devices. | |

In Figs. 5 and 6 1 have shown a modifica-
tion of my invention which simply consists
in the employment of two springs 7 ¢ instead
of the one spring A, (shown in the preferred
construction,) with the changes incident to
such construction. These changes consistin
having shouldered rods % passing through
the springs and, in effect, corresponding with
the rods I of the preferred construction, the

outer ends of which are provided with annu-

lar shoulders ¢, against which the outer ends

rigidly secured to the frame of the car. The
inner ends of the rods & terminate in oppo-
sitely-curved ends complementary to each

other, and each is connected by a pivot [, ec-

centrically at opposite sides of the center,
with a disk or double-armed lever m, to which
18 rigidly secured a lever-arm n, which when
moved to the position shown in the drawings
carries the pivots /[ of the two rods 7 past the
dead-center and holds the springs f and ¢
under compression. 'The governor-rope S is
anchored directly to the end of the lever n,
and when the strain is put thereon, in the
manner before described, the disk or double-

armed lever m will be caused fo rotate, and

thus move the pivots [ past the dead-center,
whereupon the springs fand ¢ instantly ex-
pand and set the gripping-jaws in the man-

| ner before described. A temporary releas-

ing-key, such as the one ¢, may obviously be
employed in the same manner as previously
described in connection with this modifica-
tion of my invention. | | |

15

380

90

In thepreferred construction adj usmbility |

of the apparatus to shafts of different widths

1s afforded by the serew connection between

the connecting-rods F and the movable abut-

‘ments within limits; but where there is a

wide difference it is only necessary to insert

95

a connecting-rod of greaterlength connected

with the abutments in the same manner, al-
though, of course, turnbuckles in the rods
would subserve the same purpose without the

10O

necessity for adjustability in any other part

of the apparatus. .

While I have shown and desecribed particu-
lar mechanisms for carrying out my inven-
tion, these are to be understood as simply a
specific embodiment or exemplification there-
of, and therefore so far as relates to the
broad 1dea of my invention, I do not desire
to limit myself to the particular construction

or mode of operation of the devices herein

shown and described, as obviously various
changes, modificatious, and variations in the
construction and mode of operation of de-
vices for carrying out my invention would
readily suggest themselves to one skilled in
the art to which it appertains without depart-
ing from the spirit of my invention.

Having described my invention, what I

claim, and desire to secure by Letters Patent,

18— |

1. The ecombination, in an elevator appara-
tus, of an elevator-car, spring-actuated piv-
oted gripping-jaws, devices for holding said
Jaws normally open, a governor supported in-
dependently of the car for releasing said de-
vices to set the jaws, and means for tempo-
rarily rocking said jaws upon their pivots,
thereby releasing said jaws, substantially as
described. | ~

2. The combination, in an elevator appara-
tus, of an elevator-car, spring-actuated piv-
oted gripping-jaws, devices for holding said

of the springs f and g abut, the inner ends of | jaws normally open, a governor supported in-

105
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120

i25

136




10

20

30

35

4 - " - 610,587

dependently of the car for automatically trip-
ping said devices to set the jaws, and means,
operated from the car, for rocking said jaws
upon their pivots, thereby temporarily re-
leasing the jaws after they are set, substan-

tially as described.

3. The combination, in an elevator appara-
tus, of an elevator-car, a spring-actuated grip-
ping mechanism on the car, and a tmppmw
mechanism for automatieally operating the
same, comprising a trip-lever, a speed-gov-
ernor supported independent of the car, and
a rope or cable attached rigidly at one end
to the elevator-car, and engaging at its oppo-
site end with said trip-lever, substantially as
described. N

4. The combination, in an elevator appara-
tus, of an elevator-car, a spring-actuated grip-
ping mechanism on the car, and a tripping

mechanism for automatically operating the

same, comprising a trip-lever, a speed-gov-
ernor supported independent of said elevator-
car, and a rope or cable connecting said gov-
ernor and car, rigidly secured at one end to
sald car and movably secured at its opposite
end to sald car in position for operative en-
gagement with said tripping-lever, substan-

tially as described.

5. The combination, in an elevator appara-
tus, of ‘a pair of guides, a pair of jaws adapted

to grip each guide, a pair of movable abut-

ments, lever connections between said abut-
ments and pairs of jaws, respectively, a coil-
spring adapted to act upon and normally
force sald abutments apart, means for hold-
ing sald spring under compression between
the abutments, and a governor for automat-

~ ically tripping said holding means, substan-

40

45
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tially as described.

6. The combination,in an elevator appara-
tus, of a pair of n'ludes, a pair of jaws adapted
t0 grip each guide, a pair of movable abut-
ments, levers connecting said abutments with

the pairs of jaws, respectively, a coil-spring
confined between said abutments and nor-

mally acting to force them apart, crank-arms
pivoted to one of said abutments, a pair of
horizontal links pivotally connected at their
ends, respectively, to said crank-arms and to
the other abutments, and a governor for au-
tomatically throwing said crank-arms past
the dead-center, substantially as described.

7. The combmatwu in an elevator appara-

tus, of a pair of wuldes a pair of ﬂ'mppmn‘—'

levers for each of sald ﬂ'lllde"i, gripping-jaws

~on each of sald levers, a pair of movable

60

abutments, a pair of Lowgle-lmks connecting
each abutme*ﬂt with one pair of the gripping-
levers, a coll-spring confined between said

abutments and normally acting to force them

apart, means for holding said spring under
compression, and a governor for automat-
ically tripping said holding means, substan-
tially as described. |

- 8. The combination, in an elevator appam-

| of jaws adapted to grip each of said guides,

a pair of movable abutments connected with
s0 as to operate said jaws, a coil-spring con-
fined between said abutments and normally
acting to force the same apart, a pair of
crank-arms pivoted to one of said abutments,
a pair of connecting-rods pivotally secured
at their ends, respectively, tosaid erank-arms
and to the other abutment, said crank-arms
and rods serving as a means for holding the
spring under compression when the arms
pass the dead-center, a projection on one of
sald arms, a governor device, a rope or cable
operatwely conneeted ther ewﬂah and rigidly
secured at one end to said elevator-car, and
a movable anchor for the other end of said
cable also attached to the elevator-car, and a
projection on said anchor adapted for en-
gagement with the projection on the crank-
arm, substantially as described.

9. In an elevator apparatus, pivoted grip-
ping-jaws, means for holding said gripping-
jaws in open position, a governor for auto-
matically releasing said holding means to set
said jaws, and means for temporarily rock-
ing said jaws about their pivots thereby re-
leasing said jaws, substantially as and forthe
purpose set forth.

10. Inanelevator apparatus oripping-jaws,
means for holding the same in open position,
a governor for automa-tically releasing said
holding means to set said jaws, and means,
operated from the car, for rocking said jaws

about their pivots, thereby temporarily re-
leasing the jaws after they are set, whereby
the car can be eased down to a landmg, stub-
stantially as and for the purpose set forth.

11. In an elevator apparatus, a guide, a
gripping mechanism comprising a pair of
spring-actuated pivoted jaws, a trip, an arm
adapted to be held by said trip, connections
between said arm and jaws whereby said jaws

automatically tripping said tup to release
sald arm, as and for the purpose set forth.
12. Inanelevator apparatus, a guide, a pair
of spring-actuated pivoted gripping-jaws, a
trip, an arm adapted to be held by said trip,

‘connections between sald arm and jaws com-

prising a system of toggle-levers, and a gov-
ernor for automatically tripping said trip, as
and for the purpose set forth.

13. In an elevator apparatus, a palr of
ouides, a pairof spring-actuated jawsadapted
to grip each guide, a trip, an arm adapted to
be held thereby, a system of levers adapted
to simultaneously set said jaws, connections
between said arm and levers and a governor

for automatically tripping said arm, as and

for the purpose set forth.

14. In an elevator, a safety device consist-
ing of the combination of pivoted gripping-
jaws, toggles codperating with, so as to oper-
ate, the jaws, a spring for operating the tog-
gles, means for latching the spring with the

tus, of an elevator-car a palr of guides, a pair | bmppmn*-ga,wq open, and a governor for un-
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‘are held in open position, and a governor for
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latchmﬂ the spring to apply the grip, sub--

stantlally as described.
15. In an elevator appmatus a safety de-

vice consisting of the combination of two or 1p- |

ping-jaws, tog D'les connecting them, a spring
to operate the tog'gle% and apply the gripping-
jaws, means for holding the toggles with the
spring under strain, and a governor to release
the spring, substantially as described.

16. The combmatmn in an elevator appa-
ratus, of a guide, a pa,u of ﬂ'rlppmn'-Ja,ws a
spring normally adapted to press said jaws
against said guide, a trip-lever, connections
between said lever and jaws consistinﬂ* of a
system of toggle-levers and a rod conneetmn*
said trlp-lever and toggle-levers, and a gov-

]

ernor for automatically tripping said trip -1e-
ver, substantially as described.

17. The combination, in an elevator appa-
ratus,of a guide, a pair of spring-actuated piv-
oted gripping-jaws adapted to press against

said guide, a trip-lever, connections between

sald lever and jaws cousmtmﬂ' of a system of
toggle-levers and a rod: conneetmﬂ' sald trip-

lever and toggle-levers, and a governor for

automatically tripping 'said lever substan-
tially as described.

GEO. . REYNOLDS.

- Witnesses:
M. E. SHIELDS,
CHAS. B. BOWEN
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