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UNITED STATES

Patented June 6, 1905.

PATENT OFFICE.

FRANZ GUSTAV SEYFFARTH, OF BROOKLYN, NEW YORK.

SAFETY DEVICE FOR ELEVATORS.

SPECIFICATION forming part of Letters Patent No. 791,950, dated June 6, 1905.

Application filed October 21, 1902,

Renewed May 8,1905., Serial No. 259,432,

To «ll whom it may concermn:

- Be it known that I, Fravz Gustav StEyp-
FARTH, a citizen of the United States,and a resi-
dent ot the borough of Brooklyn, county of
Kings, city and State of New York, have in-
vented certain new and useful Improvements
in Safety Devices tor Elevators, of which the
followingisa ftull,clear, and exact deseription,
reference being had to the accompanying
drawings, whelem—~

Figure 1 1saside elevation, partly sectional
view, of anelevator-car prowded with my im-
proved safety devices. FHig. 9 is a side view
of the mechanism disengagingsimultaneously
the safety - bar underneath the car and the
brake-arms acting against the guide-bars.
Figs. 2% and 2" are plan view and elevation,
respectively, of parts of Fig. 2. Fig. 3 1s a
plan view of Fig. 1: Fig. 4, an enlarged
sectional view of the valve; Fig. 5, a detail
view of the pin acted upon by the governor,
whereby the safety device 1s set in action.
Figs. 6 and 7 are plan views of a modified
construction ot thesafety-bar underneath the
car, Fig. 6 showing the same out of and Fig. 7
1n engagement. FKig. 8 is an end elevation of
Fio. T.

My 1nvention relates to elevators, and par-
ticularly to devices having for their object to
secure passengers and car in an accident.

It 1s well known 1n the art that an efficient
safety device which will ‘mtomatlcally stop
the car in case of accident, not only in case of
the breaking of the hftmo -cables, but also in
case of some ditliculty with the machinery
whereby the elevator 1s run, causing the car
to move at unusual speed, a device capable ot
oracdually diminishing the speed of the car,
acting promptly and etfectively, is a very de-
sirable 1mprovement. This desideratum is
accomplished in the construction of my im-
proved satety device by mechanism driven by
compressed air orother expansible fluid acting
upon brakes, pressing them against the guide-
ways, and the action of the brakes is supple-
mented by astop-bar, secured underneath the
car, which brings the car to full stop upon

cushloned stop- _hars situated level with each

loor, thus enabling the passengers to con-
veniently

leave the car or to discharge the

*,

freight. The mechanism is set in action au-
tomatically by a governor driven by friction
upon one of the guideways. The governor
opens the valve, admitting the expansible
fluid to act npon the brakes when the speed
of the elevator increases above a certain point.
This valve 1s also automatically opened 1f any
of the lifting-cables brealks or slackens, and in
addition thereto also means are provided
whereby these devices can be set 1n action
manually by the elevator man at any time.

The drawings show the devices applied to
the car of a freight-elevator; but they may
equally well be applied to passenger-eleva-
tors.

Reference-letter ¢ indicates the floor, 4 the
sides, ¢ and ¢ the cross-head beams, of the car
2. Brackets ¢ and clamps ¢ and 7 bind the
various parts of the elevator together.

¢ Indicates springs sliding upon the guide-
bars, insuring the elevator to run smoothly.

The brakes are made 1n form of arms 10,
fulerumed on pivots 11, set in lugs 11% of
cross-beams ¢, and guided 1n slotted brackets
10” to prevent their sagging. These brake-
arms are provided with heads 14, which are
normally kept some distance from guideways
15 by tension-sptinﬂ‘s 44: but when the mech-
anism 1s set in action they are pressed au'amst
these guideways, thus retarding and nally
stopping the motion of the car. The mech-
anism acting upon the brakes 1s actuated by
pressure of some expansive flul For this

uld.
purpose receptacle 1is provided, filled with
compressed air (or other expansible fuid)
through the self-closing valve 2. (Gage 18,
connected thereto, indicates the pressure of
the fuid and obviously also if any diminish-
ing of the pressure has ocecurred. Therecep-
tacle, situated between cross-head bars ¢ and
¢ and secured to them by bands 1%, is connect-
ed to cylinders 9 by pipe 20, valve 20%, and
branches 20°. In these cylinders 9 are fitted
pistons 9*, whose rods 12 project through
their perforated heads 9" and act against the
rear ends 10" of brake-arms 10. Valve 3 gov-
erns the flow of the expansible liquid to the
cylinders.

Valve 3 is actuated by the followmo’ mech-

anism: ‘Lo rod 4, journaled in bearmﬂ‘s 5, 1S
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secured a double-armed lever 40, having cross-
head 21 on one end. To the other end thereof
welght 34 is attached, which causes lever 40 to
turn toward the left when released. lLiever 39
is fulerumed on standard 40°, secured 1n one
of the cross-beams ¢, and v Llw:- stem 3" 18 con-
nected to lever 39 by means of pin 42, engag-
ing in slot 43. Spiral spring 40%, slid on the
pivot 40" within the standard, is set so that
it has a tendency to draw lever 39 to close
valve 3. Hooks 25 and 26 and pin 27 are set
in cross-head 21. Hooks 24 are fastened to
cables 22, whose ends are secured in plate 22%
A thin wire rope 23, secured to hook 25, 1s
passed around hooks 24, hook 26, and pin 27,

as shown in Fig. 3. Itsend is attached £0
ring 28, placed loosely on pin 29, set in stand-
ard 30, and is beld thereby. As long asring
28 18 held on pm 29 the mechanism for open-
ing air-valve 8 cannot act. When, however,

the arm 321s withdrawn, and thus dlSBHU‘LU ed
from pin 29, this pin 1s forced downw aldly
by spring 33. (See Fig. 5.) This releases
ring 28, and with 1t also rope 23, and causes
e elght 34 to turn lever 35 toward the left. The
projecting part of lever 35 acts against abut-
ment 36 of rod 57. Thisrod isthereby drawn
outwardly and being pivotally connected to le-
ver 39 at 41 opens valve 3, admitting the com-
pressed alr from receptacle 1 to cylinders 9.

This releasing of mechanism operating the
valve is effected by governor 8, to which Jever
31 1s connected. (Jovemm 8 1s driven by fric-
tion-wheel 6, set on shaft 48" mounted 1n arm
51, pivoted at 52 in lug 53. Wheel 6 1s1n

frictional contact with guide-post 50 during

the motion of the elevator. Spring 54, fas-
tened to arm 51 and plate /4, draws arm 51
downwardly, and thus keeps the wheel 6 more
securely upon the guide-post. Upon plate 4
are secured.the standard ¢ of the governor,
supporting bearings for shaft 49" and lug 53.
Wheel 6 1s secured to or made integral with
pulley 48. Rope 7, passing trom pulley 48
to and over pulley 49, set on shaft 49", trans-
mits the motion from wheel 6 to the governor.
A ratchet-wheel may be set on shatt 48" with
the ratchet on wheel 6, to prevent motion of
the governor during the upward travel of the
car. Thespeed of the revolving arms of gov-
ernor 8 corresponds proportionately with the
speed of the car. Aslong as the speed of the
car 18 not exceeded the arms rotate in the
position shown in Fig.
one arm connected with the collar of the gov-
ernor, engaging in the annular groove there-
of, 1s held 1n such position where its arm 32
engages (and holds in position) pin 29. When
the speed of the car exceeds its predetermined
limit, the centrifugal force of the weights at-
tixed on the ends of the arms of the governor
forcesthearms upwardly. Lever3listhereby
turned on its fulerum-point and 1ts arm 342
withdrawn from 1ts engagement with pin 29.
This pin 29, actuated by spring 33, 1s then

L and lever 31, having |
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forced downwardly, releasing ring 98, and
with 1t also rope 23, thus causing weight 34
to turn lever 35 toward the left, thereby open-
ing the air-valve 3 and Settmo the apparatus
for stopping the car inaction. When lifting-
cables 22 are slackened by stopping or de-
rangement of machinery or it any of the lift-
ing-cables break, the strain upon wire rope
23 is removed and the result of that upon-the
mechanism-actuating valve 3 1s the same as
when ring 28 is released from pin 29 by the
desceribed action of the governor. The com-
pressed air when admitted to cylinders 9 by
opening valve 3 forces pistons 9* (and piston-
rods 12) outwardly, and these turn the brake-
arms on their respective pivots, driving heads
14 of the brakes against the sides of guide-
ways 15. The force of the pressure 1s con-
siderably increased by the leverage resulting
from fulcruming of the brake-arms. Valve
3 can also be operated by hand from the in-
terior of the car by the elevatorman. This
is accomplished by swinging handle 60, hinged
to lever 62 at 62", outwardly after withdraw-
ing it from pin 60% Spring 62° draws the
free end of lever 62 upwardly. The weighted
end of lever 62 bearing against collar 58"
draws the rod down, and by this

motlon,
through bell-crank lever 55 and rod 57, valve
3 1s opened.

The stop-bar 16, located underneath the cai
being centrally pivoted to the bottom of the
car at 64, 1s provided as an additional device
to Insure the safety of the passengers in case
of an accldent. Itsobject is to bring the car
to a full stop on the level of a floor. For this
purpose bolsters 17 are set up on each side of
the elevator-shaft. They are cushioned on
springs 66, slid on pins 67, secured to or made
integral with plate 68. When not in action,
bar 16 1s held receded by rod 61 engaging in
bore 16% Springs 65, fastened to pins 70,
press against stop-bar 16, and when rod 61 is
withdrawn the bar, swung by the action of the
springs, is brought in position to engage with
bolsters 17 and stop the car.

The mechanism for setting the stop-bar 16
1n position to stop the car is operated simul-
taneously with the mechanism for opening
valve 3 by rod 58, pivoted to one end of lever
55. The free end of rod 58 1s bent, as shown
at 58* and above the bend a stop-collar 58" is
provided This rod 58 1s pushed down when
lever 55 1s moved to open the valve. . The
mechanism 18 constructed as follows: Rod 61,
movably set in lugs 61°, 1s seated 1n bore 16*
of stop-bar 16 and carries on 1ts upper end a
head 61°. Lever-arm 62, centrally pivoted at
62%, 1s provided on 1ts Inward end with weight
62° and with a bore through which rod 58
passes. Lo the outer end of lever 62 and pin
62¢ spring 62° is attached. Lever-arm 87 is
pivoted at 88.
this lever is mounted (on pin 89*) weight 89,
which can be adjusted by set-screw 90 rela-

On the squared inward end of.
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tively tosegment 91 to regulate its frictional
contact therewith. Lever 92 is fulerumed on
the outward end of pin 89" at 93. Its outer
inwardly-bent end rests on plate 94 of seg-
ment 91. Itsinward end 92%is wedge-shaped.
When rod 58 is pushed down, (by the action
upon it of lever 55,) its bent end 58" comes in
contact with the wedﬂe-shaped part 92" of le-
ver 92, which latter is thereby drawn out of
engagement with plate 94 and releases arm 87.
Weight 89 then moves downward along seg-
ment 91, oringing the free outward end of
arm 87 1n contact with head 61¢ thus lifting
rod 61 out of bore 16" and releasing the stop-
bar.
motion 1s arrested. Then springs 65, acting
upon the ends of stop-bar 16 in opposite di-
rections, swing 1t in the position indicated in
Fig. 1 in dotted lines. In this posﬂslon the
ends of stop-bar 16 project beyvond the floor
of the car, and when the latter reaches the
level of the next floor its projecting ends abut
upon bolsters 17 and the car is brought to a
tull stop.

Although as described the stop-bar 16 is re-
leased nearly simultaneously with the open-
ing of the air-valve, yet it is not desirable that
1t should be swung across the elevator-bottom
instantaneously. 'lhe car 1s not to be brought
to a full stop until after the brake-arms h‘w
obtained a firm hold upon the guideways and
reduced the speed of the car to a minimum;
otherwise there would be a jar produced that
might result in damage to the car and passen-
ogers. Ior this reason in constructing the de-
vice care must be taken to have the end of
arm S7 some distance from head 61% and
weloht 89 traveling upon segment 91, so there
is sufficient time allowed for the brale- -arms
to recduce the speed of the car before the stop-
bar is set for action.
the car 1s stopped by the brakes abovea floor
before coming to rest upon the stop-bar, it
can be lowered gradually. For this purpose
the three-way valve 20" is provided.  Nor-
mally thereisanunobstructed passage through
this valve from receptacle 1 to the cylinders
9, as indicated in dotted lines, Fig. 1: but the
outlet 72 of the valve is closed. Valve 20*is
operated by string 74, fastened to lever-arm
73. Spring 73" presses lever 73 constantly
against pin 73", and thereby holds valve 3
closed and returns it to closed position after
pull on handle 74" is released.

Handle 74*1s
within reach of the car attendant.

Figs. 6, 7, and S show a modified construe-
tion of the stop-bar underneath the car. In
thisconstruction the bar 75 is disposed parallel
to the edges of the elevator-bottom instead of
diagonally, as shown 1n Fie. 8. It is set
movably in brackets 76, secured to the car-
bottom., and 1s actuated bv springs 77, set on
pins 78, secured in bar 75 between It and lug
9. Lug 32, secured to bar 75, has an eye
32", 1n which pin 80 of lever-arm 81 engages.

When arm 87 reaches stop-pin 87%, its |

Should it occur that

3

Slotted bar 86 is provided to prevent twist-
ing of lever-arm 81. Lever-arm 81 is ful-
crumed on pin 84, set in hanger 85. Its out-
ward end is pivoted to rod 83 and pin 80 is set
on its inward end. When rod 61 (to which
rod 83 is attached) is drawn upwardly, (as
praviously desceribed,) pin 80 of lever-arm 81
1s drawn out of eye 82, thus releasing stop-
bar 75. Springs 77 then force the bar from
its normal position (shown in Fig. 6) to that
shown in Fig. 7, where the bea,m rests upon
bolsters 17%, “which although smaller than the
bolsters 17 prekusly described are similarly
constructed.

I claim as my invention—

1. The combination with an elevator-frame
provided with guideways, a car, movably
mounted in the frame and engaging with the
guideways, and means for raising and lower-
Ing the car; of brake-levers, fulerumed to the
car and having gripping-surfaces in position to
engage with the guideways; springs connect-
ecd to the levers and to the car in position to
withdraw the former from the guideways:
working eylinders secured to the car, pistons
set 1n the cylinders, and piston-rods secured
to the pistons and engaging with the rear
ends of the brake-levers; a compressed-air re-
ceptacle secured to the car, a conduit connect-
ing it with the working cylinders, a valve set In
the conduit, and mechanism, secured to the
car and operatively connected with the eleva-
tor, for operating the valve, substantially as
herein shown and described.

2. The combination with an elevator-frame
provided with guideways, a car, movably
mounted in the frame and engaging with the
guideways, and means for raising and lower-
ing the car, of brake-levers, fulerumed to the
car, and having gripping-surfaces in position
to engage with the guideways; springs con-
nected to the leversand to the car, in position
to withdraw them from the guideways; work-
Ing cylinders secured to the car, pistons set
in the cylinders and piston-rods secured to the
pistons and engaginge with the rear ends of
the levers, a compressed -alr receptacle secured
to the car, a conduit connecting it with the
working cylinder, a valve set in the conduit.
a speed-governor mounted on the car, a fric-
tion-pulley set on the car and in contact with
the frame of the elevator, means for trans-
mitting the motion of the friction-pulley to
the governor, a bell-crank lever and a pin set
intermediate between the valve and the gov-
ernor and connected therewith.

3. The combination with an elevator-frame
provided with - guideways, a car movably
mounted in the frame and engaging with the

guideways, and means for raising and lower-

ing the car; of brake-levers, fulerumed to the
car and having gripping-surfaces in position
to engage with the guideways: springs con-
nected to the levers and to the car in position

- to withdraw them from the guideways; work-
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ing cylinders secured to the car, pistons set
1n the cylinders and piston-rods secured to the
pistons and engaging with the rear ends of the
levers; a compressed-air receptacle secured to
the car, a conduit connecting 1t with the work-
1ng cylinder, a valve set in the conduit, and
mechanism for actuating the valve manually
from the interior of the car, substantially as
herein shown and described. ‘

4. The combination with an elevator-frame

provided with guideways, a car, movably

mounted in the frame and engaging with the
ouideways, and means for raising and lower-
ing the car:; of brake-levers, fulecrumed to the
car and having gripping-surfaces in position
to engage with the guideways; springs con-
nected to the levers and to the car in position
to withdraw them from the guideways; work-
ing cylinders secured to the car, pistons set
in the cylinders and piston-rods secured to the
pistons and engaging with the rear ends of the
lever: a compressed-air receptacle secured to

791,950

speed, and for releasing 1t automatically when 3o

the speed is exceeded, substantially as herein
shown and described.

5. The combination with an elevator-frame
provided -with guideways, a car, movably
mounted in the frame and engaging with the
ouideways, and means for raising and lower-
ing the car; of brake-levers, fulcrumed to the
car and havinge gripping-surfaces 1in position
to engage with the guideways; springs con-
nected to the levers and to the car in position
to withdraw them from the guideways; worlz-
ing cylinders secured to the car, pistons set
in the cylinders and piston-rods secured to the
piston and engaging with the rear ends ot the
levers; a compressed-air receptacle secured to
the car, a conduit connecting 1t with the work-
ing cylinder, a valve set in the conduit, mech-
anism for operating the valve, actuated by the
motion of the car and operatively connected
with the ropes supporting the car, a three-
way valve set in the conduit, and mechanism

the car, a conduit connecting it with the work-
ing cylinder, a valve set in the conduit, a bell-
25 crank lever fulerumed to the car and having

for operating it manually from the interior ot
' the car, substantially as herein shown and de-
seribed.

one arm operatively connected with the valve; |

a weight attached to the other arm, and means
for holding the weighted arm in position while
the car travels at or below a predetermined

FRANZ GUSTAV SEYFRARTH.
Witnesses:

JouN A. Paurson,

M. A. HeLMKT.
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