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UNITED STATES

PATENT OFFICE.

HUGO W. FORSLUND, OF CHICAGO, ILLINOIS.

ELEVATOR.

SPECIFICATION forming part of Letters Patent No. 550,784, dated December 3, 1895,

- Applioatinn ﬁled. December 24,1894, Serial No. 532,752.

(No modeI_.)

1o all whom it ma J CONLCETTL!

Be it known that I, Hugo W. FORSLUND a

citizen of the Umted States, residing at Ohl-

©ago, in the county of Cook. and State of 11li-

nois, have mvented a new and useful Im-

| movement in Elevator Apparatus, of Wthh-

the following is a specification.

This mventlon relates to elevator appara-
tus, and particularly to a governor-controlled
satety-grip mechanism for automatically ar-
resting the fall of an elevator
aecldent

The obJeet of the invention is to prowde a
safety - grip mechanism of simple and im-.
proved construction, thoroughly 1’*@11&’01@ and'

effective 1n opemtlon |
The 1nvention consgists Substmntmllv in the

construction,combinations,location,and rela- |
tive armnﬂ'emem of parts, E:ﬂl as will be more
fully her emaftel set forth, as shown in the

accompanying drawings, mld tinally pmmed
out 1n the a;ppeﬂded claims.
In the drawings, Figure 1 is a front elev&-

tion of an elevatol well and car with the in-
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vention applied thereto. - Fig. 2 is a side ele-
vation of the.same.  Fig. 3is a detailed view
in side elev. ation, the casing bemﬂ 1n section,

of a governor for &utoma,tmally &etuatmﬂ the
Fig.4is aviewin hor 1?01:1th1 sec-

orip devwe
tion of the same, taken on the line x «, Fig. 3,
the pl‘oteetmﬂ -casing being removed. Flﬂ D

1s a partial view in mde elevatmn of the same,
casing being in section, illustrating a
| slwhtly--modmed form of eonstmctwn
6 1s a vertical sectional view of the Safety— .

the ¢
Kig.

ﬁmppmﬂ mechanism applied to the car. Tig.
7 18 a horizontal sectional view of the same.
Fig. 8 is a detailed view in section illustrat-

Ing means for equ&hzmﬂ the gripping action
of the two sets of gripping-jaws.

the manner of 30111‘]1&11110‘ the gripping-jaw-
operating shaftin the floor of the car. Figs.
10 and 11 are detailed views in plan and s:u:le
elevation of an operating-lever for operating
the gripping -Jaw-controlling shaft for releas-

1ing the gripping ;]ElW.S and 1*esethnﬂ the gov-
.01‘1'101‘" -

The same reference - Slﬂ‘ll 18 employed to |
designate the same part Wherever it occurs

‘[hroufrhout the several views,
R(}f(}] ence-sign A designates an elevatm-

car in ease of

| By this construction said sheave

Fig. 9is a
plan view on an enlarg od scale 111118131‘&131119"

CaT; B the 11015131110 -cable ther‘efor C, the
nulde-ﬂsheave for the hmstuw-eable D the
ﬂoor of the car; K, the guide- 1‘{~Lllb :amd F the
safety-grip- opemtmﬂ eable This cable 1s of
the Lype arranged to travel with the car.

55

Secured undemeath the floor of the car are .

suitab]e beams 12, arran ged to extend trans-

versely across the floor of the car on the un-

der side thereof. In a suitable bracket 13,

6o -'

secured to said beams 12, 1Is mounted and - vel- |

tically arranged a shaft 14 having a squared

shank 15 (see Fig. 8) arra,nﬂ*ed to be received
1n'a seat or boeket of 3111111&1* shape formed in
and through the floor of the car, as will be
presently more fully described. Ly this con-

| struction shaft 14 is held against rotation, but
18 pemmtted an endwise movement 13111*'0110*]1

its -bearing in bracket 13. ~ Shaft 14 is pro-
vided Wlir]l a threaded portmn 15, and upon
the lower end of said shaft to mowe with the
same 1s one jaw of a clutch 16. (See Ifig. 6.)

Upon the screw-threaded portion of Sh&ft
14 1s mounted a guide-sheave 17, the hub of
which is 111136111&11}7 screw-threaded to recelve
the screw-threads upon shaft 14. The hub
of sheave 17is provided with a flange 18 upon
the periphery thereof, adapted to be recelved
n a suitable groove formed in the bracket
which con%tltutes the bearing for shaft 14.
, while per-
mitted to rotate, is held rigidly awams‘o sicle-
wise movement. When,therefore, sald sheave
1s rotated, the effect is t0 move shaft 14 lon-
oitudinally through the threaded hub of
sheave 17. Cast or formed with sheave 17 is

| a jaw 19, adapted to co-operate with elutch-
1 jaw 16, carried by shatt 14, whereby sheave

17 may be locked against 1‘013&1:1011 independ-
ently of the shaft, aswi
ter appear.

I will now describe the manner in which
the squared end 15 of shaft 14 is received in
its socket in the floor D of the car, reference
being had to Figs. 6 and 9. The fl oor D of
the caris pmVlded with a countersink, rect-
angular in outline, adapted to receive a

therein, adapted to receive a rectangular-
shaped bushing 21.

bolted or seeured i any manner in its seat
in the ﬂoor D. DBushing 21 is 1eetan gular in

Il more fully ]1e einaf-

75

30

90

95

Ql'ectalnﬂular plate 20 therein, said plate be-
| Ing provided with a squm*ed opening centrally
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Plate 20 is %ultably |
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shape extermlly and also interiorly and 1s
arranged to receive the squared end 15 of
shaflt 14. From the construction above de-
scribed it will be seen that ready access may

be had from the inside of the car to the

squared end of shaft 15, and as the plate 20
and bushing 21 are arranged in a countersink
or opening in the floor D ot the car objection-
able projections into the car are avoided.
Moreover, by the construction described,
shaft 14 is rigidly and effectively locked
against rotation while permitted to slide end-
wise when the sheave 17 is actuated by the
construction and operation presently to be de-
scribed.

In a suitable casing at each side of the car
and apon the under snde of the floor thereof
is arranged a pair of gripping-jaws 22 , each
prowded with a gripping-surface cumnwed
when suitably actuated, to grip the T-flange
of the guide L, and also prom.ded with an in-
wardly—projeetin o flange 23.

About midway the length of the gripping-
jaws upon the meeting faces thereof are pro-
vided semicircular depressions, adapted to
register with each other from circular seats
when the jaws are assembled. Arranged in
the seat thus formed fo act as pivots for the
jaws, are short studs or pins 25, one project-
ing a short distance into the seat from each
side, top, and bottom of the pair of jaws.
The jaws are held together in assembled po-
sition and against the pins 25 by means of a
bolt 24,arranged to pass transversely throu 0‘]1
the jaws and between the adjacent ends of
the pins or studs 25, as shown. T'he contour
of the outer sides or faces of the jaws 18 such
as to permit the boltto liold the jaws together
and at the same time to rock aboutthe studs
as pivots, the bearing parts of the bolt
against the jaws being shaped to conform
Wltll the shape of the jaws,.

The flanges 23 diverge from each other in-
wardly, as shown and to each flange 23 18
connected a link 2.6', which in turn is pivot-
ally connected to a link or head 27, carried
by a head pivoted, as at 238, to toggle-levers
29, and also to swinging levers 50, pivoted to
bars 12, as shown. (See Figs. 6 and 7.) The
inner ends of levers 29 are each pivoted to a
movable head 31, which 1s mounted upon to
move with shaft 14.

From the above description it will be seen
that the system of levers and links described
constitute in effect toggle-levers, and when
shaft 14 1s moved endwise and downwardly
from’ the floor of the car the inner ends of
levers 20, connected to move with the shaft

14, tend to straighten out, and hence exert

an outward pressure upon the heads 27,
which, being transmitted through links 26 to
the inwardly-diverging flanges 23 of the grip-
ping-jaws, cause the oripping-jaws to rock
about pins 25 as a pivot and to grasp or grip
the flange of the guide-rail, the depending
links 80  acting as guides. Upon the move-
ment of shaft 14 1n the opposite direction,

o 550,784

carrying with it head 31, the inner ends of le-
vers 29 are raised, heads 27 are withdrawn,

and the diverging ends or flanges 23 are ther‘e-
by drawn towether thus again rocking the
jaws about their pwots and 1-eleasmu the oT1P-
ping-faces of said jaws from the T- flanges.

In order to provide a convenient means for
equalizing the gripping action of the two sets

of grfpping-jaws, I provide the following con-
struction: Mounted upon shaft 14 is a sleeve
or spool 32, provided with a cylindrical bore
adapted to receive the shaft therein and per-
mitting said shaft to rotate therein freely. A
smtable collar upon the shaft secures simul-
taneous travel of sleeve 32 when the shatt is
moved endwise. The sleeve 32 1s provided
with a pempheml aroove, as shown, adapted
to receive the side bars 33 of the head 31.
The head 31 being substantially rectangular
in shape it will be seen that said head may
freely slide homzontally in the peripheral
aroove of sleeve 32; but said side bars 35 are
held to move with said spool, and hence with
said shaft when it is moved endwise. By
this construection I provide a convenient ar-
rangement for equahzmﬂ‘ the gripping action
of the oripping-jaws on the guides on oppo-
site sides of the elevator-well and compen-
sate by the movement of head 31 for any in-
equahtles in the T-flanges of the gripping-
rails or in the ﬂ‘rlppmﬂ'-surf&ee of the jaws,
and hence secure a simultaneous g mppmw of
the guide-rails.

I will now describe the construction of the
governor apparatus which peculiarly adapts
it for use in conjunction with the gripping
devices above described.

Reference-sign 34 (see Figs. 3,4, and 5) des-
lgnates a %ultable stand or bmcket arranged
in any suitable or econvenient location, but
preferably at the top of the elevator- well In
suitable bearings formed in said bracket or

casting is ;]0111‘11&1661 a pintle 35, upon which
is mounted a governor-sheave 36, adapted to
rotate freely thereon. Pivotally supported
upon the face of said sheave are the weighted
covernor-arms 37, adapted and auanﬂed to
I‘OGk about their pwots by centrifug al force
when said sheave is rotated. The %heave 18
circularly grooved or slotted, as at 33, the
curve of 5&1(1 slot being struek from the pivot
of the weighted arms, (qee dotted lines in Kig.
3,) and upon each weighted arm 87 is formed
a lug 89, arranged to project through said
slots, as shown more clearly in Fig. 1,

Upon a pivot-pin 40, suitably ;journaled in
fixed bearings formed in the standard or
bracket 34, is mounted to rock a segment 41,

having gear-teeth thereon, as shown and &1&:0

pr 0V1ded with a lug 42*, arranged to project
into the path of rotaJtlon of 1110 39, formed on
the weighted arms when smd arms are un-
duly rocked about their pivots—as, for in-
stance, when the sheave 36 1s rotated at an
abnormal velocity. . For convenience and
compactness I arrange the segment 41 upon
the opposite side of the governor-sheave 36
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- those formed on the segment.

locking the

- .550,784 . ' 3

from the weighted levers: suitably secured’

to or formed on the sheave 36 are gear-teeth,
as shown at 42, arranged when segment 41 is
suitably rocked upon its pivot to engage the
gears on said segment, and hence to complete
the rocking of said segment abont its pivot.
A suitable bracket 43, provided upon its up-
per surface with a rubber block 44*, is ar-
ranged to arrest the movement of rocking
segment 41 at a desired point in the rotation
thereof about its pivot, thereby effectually
governor-sheave against further

rotation. | . L
In order to prevent segment 41 from being
displaced until properly actuated, I may pro-
vide said segment with a counterweight, op-
posing any undue or abnormal movement of
sald segment. -In the form shown in Fig. 3
this may be accomplished by securing to said
segment a weighted arm, as at 44; or, as in

Fig. 5, a bow-spring, as at 45, may be em-
ployed to accomplish the same result

~The weighted governor-arms 87 may be con-
nected by a system of parallel links 46, as
shown, (see Figs. 3 and 4,) in order to secure
simultaneous movement thereof, andin order

toprevent any undue or abnormal rocking of
saidarms about their pivots Imay, if desired,

provide a spring 47, adapted to bear against

one or both of said arms, (see Fig. 3,) an ad-

justable support, as at 48, being provided for

sald spring in order to adjustably secure the

proper pressure of said spring. In order to
protect the governor mechanism from dust or

dirt, I completely incloge the sheave and the
mechanism connected therewith within a shell

or casing 49,

It will be observed that the governor-

sheave 36 and also the grip-actuating sheave

17 are each provided with a peripheral groove
shightly wedge-shaped in cross-section adapt-
ed toreceive the governor-cable F. The pur-
pose of this construction will presently ap-
pear more fully. = L

1he operation of the governor mechanism

is as follows, the relative position of the parts |
being that shown in Fig. 3 and the sheave is

supposed to rotate in a direction opposite to
that in which the hands of a clock normally

travel: If an undue rotation or an undue

increase of speed of rotation is for any rea-
son 1mparted to the governor - sheave, the
welighted arms 37 are rocked about their piv-

ots, the weighted ends thereof being caused
to move toward the periphery of the sheave.
‘T'his rocking of the governor-arms about their
Ppivots causes the lugs 39 to travel in the slots
33 1nto position to engage the lugs 42° upon the

stationary segment 41, and hence causes said

segment to rock about its pivot as it is carried
along by the rotating lug until the gear-teeth

formed on the sheave engage or mesh with

tion of the sheave will further rock the seg-
ment 41 about its

against the rubber-faced block 43, when fur- ,
ther rocking- t]le];_eof 18 arrested, the sheave

Further rota-

pivot until it impinges

being thereby effectually locked I:;Lgainst fur-

ther rotation, a reverse rotation of the sheave

being necessary to effect an unlocking thereof
and a resetting of the segment 41.

ment 41 is such that the teeth formed on the

sheave clear, during the rotation of said

sheave, the teeth formed on the segment.
I'will now describe the arrangement where-
by the gripping device above described ig
actuated by the governor. As shown, the
governor-cable F is an endless cable and is
arranged as follows: After passing over the

governor-sheave from right to left, as shown.
in Fig. 3, it passes down through the well to

a guide-sheave 50, carried upon the: car, and

thence around the sheave.17 of the gripping

mechanism, thence around a similar guide-
sheave 50 upon the car, the sheave 50 being
arranged adjacent to the floor of the car,
thence said cable passes over a guide-sheave
ol, suitably secured to the car, preferably

nearor adjacent to the roof of the car, thence

It will
‘be observed that the normal position of seg-

70

75

30

ale

down and through a weighted traveling

sheave 52, whereby said eable is maintained
taut, and thence back to and over the 2OV-
ernor-sheave. It will be readily seen that
the friction due to the peculiar construction
and shape of the groove in the grip-operat-
ing sheave, and also to the number and ar-
rangement ol guide-sheaves carried by the

car 18 sufficient to lock the cable to move

with the car. This travel of the cable F
causes a rotation of the governor-sheave.

. Should an accident occur to cause the car

to descend more rapidly than it should—as,
for instance, should the hoisting-cable break
and the car begin a rapid descent—the gov-

ernor -sheave is caused to rotate rapidly,
thereby throwing out the weighted arms, caus-

Ing the segment 41 to be engaged by the teeth

on the governor-sheave, thereby effecting a
locking of the governor-sheave against fur-
ther rotation. The friction of the ecable F

in the peripheral groove of the governor-op-
erating sheave arrests the cable from being

pald out to the car asit descends; but as the
‘weight of the car is greater than the friction
of the gripping-sheave-and as the cable is
held rigidly by the governor mechanism, the

car 1s
by efi . |
sheave, the hub of which, acting asa nut upon
the threaded portion of shaft 14, causes said

forced to travel upon the cable, there-

shaft to travel endwise, carrying with it the

head 31, and hence through the system of tog-
gle-levers above deseribed effecting a simul-

taneous and quick gripping of the pairs of

gripping-jaws against the flange of the guide-
rail, and hence arresting the further descent
of the car. - |

- In order fo release the gripping-jaws and to
again set the governor mechanism, the plate
20 18 removed from the floor of the car and

the squared portion 15 of shaft 14 is engaged
by a suitable wrench 53 (see Figs. 10 and 11)
and the shaft rotated in a suitable direction

ecting a rotation of the grip-actuating
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to effect a reverse pull upon the governor-op-
erating grip-cable, thereby rotating the gov-
ernor-sheave in an opposite direction, where-
by, through the engagement of the gears 42
and 41, the segment 41 is returned to its nox-
mal position where it is held by weight 44 or
spring 45, as the case may be, and again
ready to be actuated to again effect an actua-
tion of the gripping-jaws by locking the gov-
ernor-sheave against rotation.

It will be understood that inasmuch as the
sheave 17 is locked against movement by the
flange 18 thereon the rotation of shaft 14 to
effect a resetting of the governor will first
cause said shaft to travel endwise sufficiently
for the jaws 16 19 to engage with each other,
when further rotation of said shaft will effect
a rotation of the sheave 17, and further lon-
gitudinal movement of said shaft will there-
upon be arrested.

When the governor is again set ready for
actuation when required, the plate 20 with
the squared socket 21 therein is again re-
placed in the recess in the floor of the car in
position to receive the squared end 15 of shait
14 to lock the same against further rotation.

By the above construction it will be seen
that I provide an exceedingly simple safety-
orip mechanism and operating means there-
for, easily repaired, inexpensive, and thor-
oughly reliable.

Many variations in the details of construc-
tion and arrangement would readily suggest
themselves to persons skilled in the art, and
1 do not desire, therefore, to be limited or re-
stricted to the exact details shown and de-
seribed; but, |

Having now fully explained the nature of
my invention, its principle and mode of op-
eration, and a form of mechanism embodying
the same, what I claim as new, and desire to
secure by Letters Patent of the United States,
18—

1. In an apparatus of the class described, a
car, a shaft or stud carried thereby and ar-
ranged to project into the car, said shaft rig-
idly held against rotation, but capable of
moving endwise, pivoted gripping jaws, de-
vices operated by the endwise movement of
said shaft or stud for positively setting said
jaws, said shaft adapted to be operated from
the car to release said jaws; as and for the
purpose set forth., |

2. In an apparatus of the class described a
oripping mechanism, means for setting said
oripping mechanism, comprising an endwise
movable shaft, a sheave mounted thereon to
move the same endwise, and a governor mech-
anism adapted to actuate said sheave, 1n
combination with means for locking said
sheave to rotate with said shaft, whereby said
oripping mechanism may be released and said
oovernor mechanism reset; as and for the
purpose set forth. |

3. In a governor mechanism a sheave
mounted torotate, and having a slot therein,
a weighted arm pivoted to said sheave hav-

l
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ing a lug arranged to project through said
slot, a locking arm mounted upon a station-
ary support and adapted to be engaged by
said Iug, whereby said arm is moved to en-
cage said sheave and lock the same agalnst
rotation; as and for the purpose set forth.

4. In an elevator apparatus a governor
mechanism comprising a sheave mounted to
rotate, an arm pivoted thereto, a locking de-
vice for said sheave, adapted to be thrown
into locking position by said arm when said
sheave is unduly rotated, a cable arranged to
rotate said sheave, a gripping device, adapted
to be operated when said cable is locked, and
means operated from the car for resetting said
locking device; all combined and arranged
as and for the purpose set forth.

5. In an elevator apparatus a car, a gov-
ernor mechanism comprising asheave mount-
ed to rotate, a locking device for said sheave
arranged to be moved into locking position
when said sheave is unduly rotated, a cable
arranged to normally move with said car and
to rotate said sheave, a gripping mechanism
carried by the car and adapted to be oper-
ated by said cable when said governor sheave
is locked, and means adapted to be operated
from the car forreleasing said gripping mech-
anism and unlocking said locking device; as
and for the purpose set forth.

6. In an apparatus of the class described, a
car, an endwise movable shaft mounted there-
on, & sheave mounted on said shaft and adapt-
ed to move the same endwise, gripping de-
vices adapted to be actuated by the endwise
movement of said shaft, a cable wound upon
said sheave, and held to travel with the car,
a governor around which said cable 1s ar-
ranged to pass, said governor adapted to be
locked. against movement by undue move-
ment of the car, whereby said cable is held
against movement with the car, thereby ro-
tating said shaft and moving the same end-
wise to set said gripping devices, and means
for simultaneously releasing said gripping
devices and unlocking and resetting said gov-
ernor; as and for the purpose set forth.

7. In an apparatus of the class described, &
oripping mechanism, means for actuating
the same, a governor for controlling said
means, said governor adapted to be locked,
whereby said gripping mechanism is actu-
ated, and means forsimultaneously releasing
said gripping mechanism and unlocking said
oovernor; as and for the purpose set forth.

8. In an apparatus of the class described, a
car, a gripping mechanism carried thereby,
means for actuating said gripping mechan-
ism, a governor for said actuating means,
said governor being independent of the car
and adapted to be locked, whereby said actu-
ating means are operated, and means ior
simultaneously releasing said gripping mech-
anism and unlocking and resetting said gov-
ernor; as and for the purpose set forth.

9. The combination with a car, a shaft

mounted thereon and capable of endwise
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movement but held against rotation, gripping
Jaws adapted to be actuated by the endwise
movement of said shaft, a sheave mounted
on said shaft and adapted. when rotated to
move the same endwise, a cable adapted to
rotate sald sheave, and means for coupling
said sheave and shaft to revolve in unison;
as and for the purpose set forth. |
10. The combination with a car, a shaft
mounted thereon, and capable of endwise
movement, but normally held against rota-
tion, gripping jaws adapted to be actuated by

the endwise movement of said shaft, asheave

mounted on said shaft, and adapted when
rotated to move the same endwise, a cable for
rotating said sheave, a governor arranged
to lock said cable, and means for coupling
sald shaft and sheave to rotate in unison,
whereby said governor is unlocked and re-
set, and the gripping jaws are released: as
and for the purpose set forth. |

11. The combination of a car, a threaded
shatt, normally held against rotation,a sheave

~ having a threaded hub mounted on said shaft,
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sald sheave held against other but rotary
movement, detachable connections between
sald sheave and shaft, gripping jaws actuated
by said shaft, and a governor for actuating
sald sheave; as and for the purpose set forth.

12. The combination of a car, an endwise
movable shaft, gripping jaws adapted to be
set or reset by the movement of said shaft
endwise, a sheave arranged to move said shaft
endwise, a cable adapted to actuate said
sheave, a governor arranged to lock and to

be reset by said cable, clutech jaws carried by
saild sheave and shaft respectively adapted to

engage each other, whereby said sheave and
shaft are locked to revolve in unison; as and

for the purpose set forth. |
15. In an apparatus of the class described,

a car, an endwise movable shaft arranged to
extend into the car, gripping jaws adapted to
be actuated by the endwise movement of

said shaft, a sheave mounted on said shaft to
move the same endwise, a cable mounted on

said sheave and normally held to travel with

the car, a governor adapted to lock said cable

whereby said sheave is actuated and said

shaft moved endwise to set said gripping
jaws, and means for coupling said shaft and
sheave whereby the rotation of said shaft will

rotate said sheave to reset said governor; as

and for the purpose set forth.

- 14. In an apparatus of the class deseribed,

guides arranged on opposite sides of the ele-
vator well, gripping jaws arranged to grip

said guides, means for actuating said gripping

Jaws, and a head having sliding connection

with said gripping jaw operating means, and

connected to said gripping jaws, whereby
the action of said jaws is equalized; as and
for the purpose set forth.: |

In witness whereof I have hereunto set my
hand this 20th day of December, 1894,

HUGO W. FORSLUND.

In presencé Of—
- M. I. CAVANAGH,
‘S. E. DARBY.
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