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. an enlarged side elevation of one set of the
apparatus located at each floor of the build-
ing, said apparatus being duplicated at each
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‘drawings, in which—

INITED STATES PATENT C
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SUSANNA B. TRAPP, OF NEW YORK, N. Y.

SAFETY APPLIANCE FOR ELEVATORS.

 SPECIFICATION formmg part of Letters Patent No, 634,966, dated October 17, 1899,
Application filed June 17,1899, Serial No, 720,932, (N6 model.

To all whom it may concern: |

Beit known that I,SUSANNA B.TRAPP,a citi-
zen of the United States, and aresident of New
York, in the county of New York and State of
New York,haveinvented certain new and use-
ful Improvements in Safety Appliances for
Klevators, of which the followingisa specifica-
tion. | o

“T'he invention relates to improvements in
safety appliances for elevators; and it con-
sists in the novel features and combinations

larly pointed out in the claims. -

The inveution comprises means for arrest-
ing the car in case of accident at any one of
the several floors of a building and in so cush-
ioning the car upon the stoppage thereof as
to relieve the car from breakage and its pas-
sengers from unnecessary shock or jar.

The invention comprises air-cushioning ap-
paratus located at the several floors of the
building combined with means carried by the
car for arresting the latter, in case of acei-
dent, upon said apparatus, and these appara-
tus and means will be fully understood from

the detailed description hereinafter present-

ed, reference being had to the accompanying

Figure 11is a vertical sectional view through
the elevator-shaft of a building equipped with
safety apparatus constructed in accordance
with and embodying the invention. Fig. 2is

floorand at each floorcomprisinga lower main
cylinder for air and an upper piston or plun-
ger cylinder coupled with means for supply-
ing the lower eylinder with air under pressure.
IFig. 8 18 a central vertical section of same on
the dotted line 3 3 of Fig. 2. Tig. 4is an en-
larged central vertical section of a portion
of same, this figure being presented to more

clearlyillustrate the valve construction at the

lower end of the upper or piston eylinder.
Fig. 5 is a diagrammatic view showing the ar-
rangement of the air-cushioning appliances
at the various floors of the elevator-shaft, to-
gether with the air-reservoir for supplying the
several air-cylinders of said appliances. Fig.

61s an enlarged detached side elevation of the

upper portion of a passenger-car and illus-

N

| shown in Ifig. 13.

|

trating the features carried thereby for coép- -

eration with the elements carried at the bot-
tom of the car. Fig.7is a top view of same.
Fig. § is a side elevation of the lower end of
a passenger-car equipped with mechanism for
engaging the air-cushioning appliances lo-
cated at the several floors of the building.
Fig. 9 is a bottom view of same. TFig.10isa

lower end of the car and illustrated in Figs.

| | _ 1110 and 11. Fig. 11 is a transverse section
of parts hereinafter described, and particu- |

through an elevator-shaft looking upward at
the lower end of a passenger-car having at

said end a modified form of apparatus for the

stops, which are normally held out of the path
of the air-cushioning appliances and which in

as to contact with said appliances and arrest

the car. Iig. 12 is a side elevation of same.

Kig. 13 is a vertical sectional view through an
elevator-shaft equipped at its lower end with
the air-cushioning mechanism comprising a
portion of the invention. Fig. 14 is a de-
tached bottom view of the passenger-car rep-
resented in Fig. 13.  Fig. 15isa detached top
view of the air-cushioning mechanism repre-
sented at the-lower end of the elevator-shaft
Fig. 16 is an enlarged side
elevation of a modified form of stop-plate car-
ried at the lower end of the passengear-car,

‘the modification consistingintheemployment

of the one central stop-plate in lieu of the four
corner stop-plates shown in Figs. 13 and 14.
Kig. 17 1s a top view of same. Fig. 18 is an
enlarged side elevation of the upper end or
portion of the upper or piston cylinder. Fig.
19 is an enlarged detached elevation of the

‘upper portion of. the lower air-cylinder and

the lower portion of the upper or piston cyl-
inder. Fig. 20 is a detached side elevation,

governor mechanism for elevators. Fig. 21
is a like view of the upper portion of same,
the clamping-jaws being shown in position
clamping the speed-governor cable; and Fig.
22 1s a horizontal section of same on the dot-
ted line 22 22 of Fig. 21. S

In the drawings, 30 denotes a usual form of
elevator-shaft equipped with the ordinary
guides 31 for the passenger-car 32. |
- I will first describe the air-cushioning ap-
pliances located at or adjacent to-the various

55
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detached view of the gearing carried at the |

case of accident are moved into said path, so -
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floors of the building and then the mechan-
ism carried by the car for engaging in case of
accident said appliances.

At or adjacent to, preterably, each floor of
the building is secured upon suitable brack-
ets of any convenient description an air-
cushioning appliance comprising the lower
air-cylinder 33 and the upper piston or plun-
ger ¢ylinder 384, (clearly illustrated in Fiys.
2 and 3,) the upper end of the piston 34 hav-
ing suitable small outlet-apertures 35 and
the lower end of said ¢ylinder being provided
with the piston-head 36, containing the up-
wardly-acting valve 37. (More clearly illus-
trated in Fig. 4.) The air-cylinder 33 is sta-
tionary, and the piston-cylinder 34 is adapted
to have a vertical movement within said c¢yl-
inder and with it form an air-cushioning ap-

pliance which is a duplicate of the other cush-

ioning appliances arranged throughout the
elevator-shaft, and hence in Figs. 2, 3, and 4
I illustrate, on an enlarged scale, one of the
said appliances. Each of the ¢ylinders 33 of
the cushioning appliances is to be supplied
with air under pressure, and hence at a lower
floor or in the basement of the building or
elsewhere, if preferred, will be provided the
reservoir 28 for compressed air, and this res-
ervoir will be in communication with stand-
pipes 39, extending upward throngh the ele-
vator-shaft and connected by small branch
pipes 40 with the lower ends of the cylinders
33.- Each of the branch pipes 40 will be pro-
vided with a customary check-valve 41, which
will admit of the passage of the air from the
stand-pipes 39 into the cylinders 33, but will

prevent the return of said airinto said stand-

pipes in the event of an accident, by which
the piston-cylinders 34 may be driven down-
ward into the cylinders 33.
ment of the reservoir 58 and stand-pipes 39
i1s illastrated in Fig. o, and in Fig. 2 one of
the said stand-pipes, with its branch 40, con-
taining the check-valve 41, is presented on an
enlarged scale. Intermediate the reservoir
38 and stand-pipes 39 18 the connecting-pipe
42, and it likewise will be provided with an
automatic check-valve 43, Fig. 5, by which
the air after having passed into the stand-
pipes 39 is prevented from returning through
the pipe 42 to the reservoir 33.

In the normal condition of the air-cush-
ioning appliances, each comprising the ¢yl-
inder 33 and its piston, air compressed to suit
the size of and welight to be carried by the
elevator car or platform.will be forced into
the air-cushion cylinder 83 below the piston-
head therein, the pressure of this air always
being sufficient to force the said piston up-
ward and maintain the same at the upper end
of the ¢ylinder 33, said appliance when thus
supplied with the compressed air being in

condition to be brought into immediate ac-

tion. In theabsence of anyaccident the air-
cushioning appliances will remain normal
and inactive and perform no function what-
ever, said appliances only coming into use in

The arrange-
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casoe of accident and then only when certain
stop-plates carried by the car are moved to
a position directly in the path of the piston-
cylinders 34.

The air-cushioning appliances will be ar-
ranged, preferably, at opposite sides of the
elevator-shaft; but the invention 1s not lim-
ited to any special arrangement of the air-
cushioning appliances, since their location
and relation to one another will vary accord-
ing to individual judgment and the condi-
tions to be met in the buildings and shafts to
be equipped with the elevators and the de-
vices embodying my invention.

The pistons or plungers 54 will be ouided

bv any suitable means, and these need not
be specifically described.

In case of accident the upper end 5 of the
appropriate pistons 34 will be engaged by the
stops 45, (see Figs. 8, 9, and 10,) which will
be carried by the car and will normally be
out of the path of said pistons 34 in order
that they may not strike the latter during
theordinary safe travel of the car. The stops

45 will be connected with means whereby

they may automatically or by design be
moved from their normal position into a posi-
tion in the path of the pistons 34, whereby
upon the car reaching said pistons the said
stops 45 will contact with the upper ends of
the same, and bydriving the latter downward
under the force of the car will bring the lat-
ter to a gradual stop. |

In Figs. 8 and 9 it will be seen that the
stops 45 are in the nature of blocks or plates
having concave lower surfaces to engage the
upper convex ends 3 of the pistons 34 and
that said stops are secured to the outer ends
of sliding bars 46, mounted insuitable guides
47, and adapted to be moved outward and in-
ward, so as to either hold the stops 45 at
their normal inward position underneath the
floor of the car 32 or to carry said stops out-
ward into a position where they will be in
the path of the pistons 34 in order to con-
tact with said pistons and arrest the car.

In Fig. 8§ Iillustrate one of the stops 45 as
having been moved outward into the path of
the pistons 34, and in Fig. Y I illustrate two
of the stops 45, one at each side of the car,
as having been moved outward into the path
of the pistons 34, and also two of the stops,

one at each side of the car, in the position

they will assume if when started outward
they meet the side of the pistons 34 or ceylin-
ders 33 instead of passing into spacedirectly
over or in the path of said pistons34. Should
the pistons and cylinders be arranged in the
manner shown in Kig. 1, it would follow that
when the stops 45 started outward they would
naturally assume the position in which they
are 1llustrated in Figs. 8 and 9. The car 32
will be provided with means whereby all of
the stops 45 are normally held at their inward
position out of the path of the pistons 34,
since sald stops are never to be moved to

| their outward position in the path of the
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pistois 34 except in case of an accident or
some other occasion rendering their use nec-
essary for the stoppage of the car. '-
In Figs. 8, 9, and 10 I illustrate one set of
mechanism for controlling the movement of
the stops 45, and in Figs. 11 and 12 1 illus-

trate a modified form of mechanism for ac-

complishing the same result. ,
In Figs. 8 and 9 it will be seen that the
stops 45 are carried at the outer ends of the

-sliding bars 46 and that said bars are formed -

along a portion of their lower surfaces with
the racks 48 to engage the gear-wheels de-
noted by the numerals 49, 50, 51, and 52, said
gear-wheels being upon the parallel shafts 53
and 54, mounted insuitable hangers 55. The
gear-wheels 49 and 50 are keyed upon their
respective shafts, and the gear-wheels 51 and
52 are free or loosely mounted on their re-
spectiveshafts, as indicated in Fig. 10. Upon
one end of the shaft 54 is secured a weighted

lever 56, and upon one end of the shaft 53 is |
secured a weighted lever 57.- The levers 56

and 57 when in their normal position are held
npward against the bottom of the car 32 by
means of the chains 58 and 59, whose lower

ends are secured to said leversand whose up-

per ends are connected with mechanism car-
ried atthe top of the car32and which normally
hold said chains taut, so that said chains may

maintain the levers 56 57 in their upper po-

sition. In Fig. 8 ILillustrate at the left-hand
side of said figure the lever 56 in its lower po-
sition by full lines and in its upper position
by dotted lines, and at the right-hand side of

sald figure I show by dotted lines the lever |

57 in its upper position and by full lines the
sald lever in the position it will assume when
the chain 59 becomes slackened and said le-
ver has descended the short distance per-
mitted before the stop 45 at the right-hand

side of the car contacts with the side of one of
- the cylinders 33 and becomes thereby stopped |

in its outward movement and stops said lever
57 In 1ts downward movement. The move-

‘ment of the levers 56 and 57 is intended to

operate the shafts 53 and 54, and through said
shafts and the gear-wheels 49, 50, 51, and 52
the sliding bars 46, carrying the stops 45, and
the parts of this connected set of mechanism

are so disposed that when the levers 56 and

o7 are held in their normal upward position
the sliding bars 46 and the stops 45 will be
at their inward position, said stops 45 then
being below the car and out of the path of
the pistons 34, as indicated at the upper por-
tion of the left-hand side and the lower por-
tion of the right-hand side of Fig 9, and that
when said levers 56 and 57 are permitted to
descend to their lower position the sliding
bars 46 and stops 45 will take their outer po-
sition, the stops 45 being then in the path of
the pistons 34, as illustrated at the lower por-

tion of the left-hand side and the upper por-

tion of the right-hand side of Fig. 9. " If, for
illustration, the lever 56 should descend to

1ts lower position, as indicated in Fig. 8, it

|
|

will operate the shaft 54 and cause said shaft

to turn the gear-wheel 49 to move its sliding

bar 46 outward to the left (see Fig. 9) and at

the same time will turn the narrow gear-wheel

60 against the gear-wheel 52 and in that way
cause the loose gear-wheel 52 to move its slid=
ing bar 46 outward toward the right. When

the lever 57 descends, it operates the shaft 53

and causes the gear-wheel 50 to move its slid-
ing bar 46 outward toward theright, and at the
same time the rotation of the shaft 53 is com-
municated to the gear-wheel 61 and by the
latter to the loose gear-wheel 51, with the re-
sult that the gear-wheel 51 will move its slid-
ing bar 46 outward toward the left. Thus
each of the levers 56 and 57 may during its
descent effect the outward movement of two
bars 46 (one moving toward the right and

. the other toward the left) to carry their stops

75

8o

45 into the path of the pistons 84 in order that

said stops 45 may strike upon the upper ends

of the appropriate pistons 34 and thereby
bring the car to a gradual stop.

"The mechanism carried at the bottom of the
car for sustaining and operating the stops 45
may be varied in many respects, the purpose

| of said mechanism being simply to hold the

stops 45 inward underneath the car and out

of the path of the pistons 34 during the safe

travel of the car and to project said stops 45
outward into the path of said pistons 84 in
the event of any accident or condition which
would render it necessary or desirable to ar-

- rest the car by the contact of said stops 45

with the upper ends of the pistons 34.
1The means for holding the levers 56 and 57
upward in their normal inoperative position

are the chains 58 and 59, and these chains ex-

tend upward along the sides of the car 32 and
after passing over pulleys 62 (see Figs. 6 and
7) are wound upon a drum mounted upon a
vertical shaft G4 at the top of the car. The
druom 63 is provided with the ratchet-wheel

- 65, and this ratchet-wheel is engaged by the

spring-pressed pawl 66, which prevents any
reverse rotation of the drum 63 until it (said
pawl) is removed from its engagement with
sald ratchet-wheel. The upper end of the
shaft 64 will preferably be of rectangular
shape in cross-section. in order to facilitate
the rotation of said drum and the winding

thereon of the chains or cables 58 and 59,

Ifor convenience the chains 58 and 59 may bhe

continued in cable form at the upper por-

GQ
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tions, as illustrated; but, if preferred, the

- saild elements 43 and 59 may be of ¢hain form

throughout or of cable form throughout. In
the normal running condition of the elevator-

~car 32 the cables or chains 58 and 59 will be

tightly wound upon the drum 63, so as to be
drawntaut, and thereby hold the levers 56 and
57 1n their normal upward position against
the lower end of the car. Thus it will be ob-

vious that while the pawl 66 remains in en-
‘gagement with the ratchet-wheel 65 of the
drum 63 the levers 56 and 57 will normally
| hold the stops 45 inward out of the path of
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the pistons 34 and that during the ordinary | fail to perform its duty, and under such con-

safe travel of the car said stops 45 will re-
main idle and at rest.

It is the purpose of the invention that in
case of accident the drum 63 shall be permit-
ted to unwind and that the stops 45 shall pass
into the path of the pistons 34 in order to
contact with the upper ends of said pistons
during the descent of the car and thereby ar-
rest the latter. If in the construction shown
in Figs. S and 9 the pawl 66 should be relieved
from the ratchet-wheel G5, the weighted levers
56 and 57 of their own gravity and assisted,
if desired, by springs 67 Iig. 8, will at once
turn downward and pull on the cables or
chains 58 59, unwinding the latter from the
druom 63 and forcing the bars 46 to carry the
stops 45 into the path of the pistons 34. I
will therefore next describe the means where-
by the pawl 66 may, in case of accident, be
- relieved from the ratchet-wheel 65.

The usual hoisting-cable is designated by
the numeral 68, and upon reference to Ifig. 6
it will be seen that connected with this cable
is a thin wire or cable 69, which passes down-
ward below the grooved wheel or pulley 70
and 1s connected to an eve 71 of the pawl 66.
(See Fig. 7.) During the ordinary travel of
the car the hoisting-cable 68 and the wire or
cable 69 will maintain a uniform relation, and
said cables will, under such circumstances,
have no effect upon the pawl 66; but should
the hoisting-cable 68 break in any of its
most ddnwerous points (where it passes over
the seveml pulleys carried at the top and
sides of the car) the weight of the car would
throw a materially-increased strain upon the

cable 69, and at such time and under such .

conditions the cable 69 would exert a direct
pull on the outer portion of the pawl 66 and
relieve said pawl from its engagement with
- the ratchet-wheel 65 of the drum 63, the re-
sult being that said drum 63 would be unre-
strained and the levers 56 and 57 would turn
downward, unwinding the cables or chains 58

and 59 from the drum 63 and moving the stops
45 into the path of the pistons 34 in order that

sald stops might contact with the upperends
of said pistons and stop thecar. ‘Thus I have
explained one illustration of an accident
which would ‘bring the stops 45 into codper-
ative relation with the air-cushioning appli-
ances, and this illustration is by no means an
exceptional one, since it has been found that
the hoisting-cables for elevators when they
break at all almost uniformly meet with this
accldent at the points adjacent to the top or
sides of the car where the several portions of
the hoisting-cable are passed over pulleys car-
ried by the car. Should the hoisting-cable
break at some point tarther removed from the
car, the cable 74 of the speed-governor may
be relied upon to release the pawl 66 and per-
mit the stops 45 to move into active position.

An occasion might arise in which the usunal

ernor.

dition it would be desirable to enable thestop-

ping of the car by means of the safety appli-
ances embracing my invention, and hence, as
illastrated, I eonnect with the outer end of
the pawl 66 the cable 72, which will be passed
over suitablv-arranged pulleys at the top of
the car, as shown in Figs. 6 and 7, and thence
pass downward through the car, as indicated
by the dotted lines in Fig. 1, in convenient
position to be grasped and pulled by the at-
tendant in the car. The pulling on the cable
72 would release the pawl 66 from the ratchet
65, and thereby permit the weighted levers 56
and 57 to turn downward and effect the
outward movement of the stops 45 into the
path of the pistons 34 for the purpose of en-
abling the said pistons to arrest the deseent
of bhe car,

From what has been said above it will be
apparent that the operation of the movable
stops 45 (shown in Figs. 8 and 9) is-.controlled
by the release of the pawl 66, and should the
car 382 start to travel at an unsafe speed it is

obvious that the pawl 66 should be released

from the ratchet 65 in order that the levers
56 and 57 might descend and throw out the
stops 45, and hence in addition to the means
hereinbefore described for releasing the pawl
66 I also connect said pawl 66, as shown in
Figs. 6 and 7, by means of a slender cable
73 with the cable 74 for the usual speed-gov-
The cable for the speed-governor is
the usual speed-governor cable and 1s oper-

atively connected with the usual governor lo-

cated at the top of the building and illus-
trated in Figs. 20, 21, and 22. It is well un-
derstood that upon the car attaining an un-
due speed the arms of the governor will be
thrown outward and effect the stoppage of
the cable 74, which travels with the car. In
Figs. 20 and 21 the governor-arms are desig-

'nated by the numeral 100, and when, due to

an excess of speed of the car, saild arms 100
are thrown outward, as shown in Fig. 21, they
effect through the usual intermediate con-
nections the binding of the clamping-jaws 101
against the cable 74 in a well-known manner.

In the present instance upon the attaining
of an undue speed by the car and the throw-
ing outward of the usual governor-arms the
cable 74 will, as usual, be stopped, and upon
the happening of saild condition the descend-
ing car will pull on the slender cable 73 then
at one end checked by the cable 74, with the
result that the cable 73 will pull on the outer
end of the pawl 66 and release said pawl from
the ratchet 65, whereby the levers 56 and 57
will be permitted to at once descend and
move outward the stops 45 into the path of
the pistons 34 of the air-cushioning eylinders
to arrest the car. When the speed OOVErnor
cable 74 is arrested, under the undue speed
of the car said cable will slip from its con-
nection with the car, since in the present in-

stopping and starting cable in the car would | stance it is simply connected with the car by
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means of the split spring 75, (see Tig. 6,)
which straddles the said cable 74 below a stop-
block 76 thereon. . _
T'hus in accordance with the features here-
inbefore described the car 32 will be auto-

‘matically arrested by the breakage of the

hoisting-cable. It may be arrested by the at-
tendant in the car pulling on the cable 72 at
either side of the car, and it may be automat-

lcally arrested when under any undue speed

- of the car the speed-governor cable 74 is

15

- 20

checked in its motion. | -

It may also be desirable in case of fire to
run the elevator-car 52 at full speed and to
detach the car from the speed-governor cable
74, s0 that said car may travel at such in-
creased speed as would.not be permitted by
the speed-governor, and under such condi-
tions it would also be desirable that the safety
appliances embracing my invention should
remain in operative condition, so that they

- could be set into operation by the attendant
- 1n the car should occasion arise for that re-

30
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sult, and to this end I provide within the cara
cable 77, extending upward over the.top of
the car and connected with the movable arm
of apairof cutting-nippers 78, between whose
cutting edges the cable 73 will normally lie.
If 1t should be desired to prevent the speed-
governor cable 74 from having any influence
on the car, the attendant within the car may,
by pulling on the cable 77, operate the cut-
ting-nippers 738 to cut the slender cable 73,
and thus the connection of the cable 74 with
the pawl 66 would be broken and the speed-
governor would have no further influence
either on the car or the safety appliances pro-
vided for the car by my invention. '
The invention 1s not, of course, limited to
any special appliances for severing the cable
793 but 1t will be found that the simple pair
of cutting-nippers 78 will answer for that
purpose.
cable 73, so as to break the connection of the
speed-governor cable 74 with the pawl 66, the

car upon traveling at an undue speed would,

upon the checking of the cable 74 by the

speed-governor, leave the said cable 74.
During the travel of the car 32 it is desir-

able in some respects that provision should

be made to prevent the stops 45 on any out-

- ward movement of the latter from striking

upon the upper edges of the cylinders 33, it

- being the purpose of thisinvention that said

55

stops shall only strike upon the upper ends

of the pistons 34, and to accomplish this re-
sult I provide upon the sides of the cylinders |

od, facing the car 32, the guard-rails 79, (more

~ clearly shown in Figs. 2 and 3,) which oper-

6o

- 4D,

ate as tramways for rollers 80, carried at the

outer ends of the bars 46 and projecting out-

ward slightly beyond the edges of the stops
oShould the bars 406 move the stops 45
outward at a time when said stops are below
the upper ends of the first adjacent pistons
34, said rollers would pass downward along
the sides of the said pistons and thence meet

33.

After the severing of the slender

and pass downward along the tramways 79
until they have passed from the lower ends

of the latter, at which time the stops 45 would

attain their full outward position and meet
the upper ends of the next lower pistons 34,
by which the car would be arrested. |
IFrom the foregoing description it will be
seen that my invention in part comprises air-
cushioning cylinders adapted to contain com-
pressed air and located at points along the
elevator-shaftconvenient to the various floors
of the building, combined with stops carried
by the car and adapted either automatically
or by design to be moved into the path of said
cushioning - eylinders, in order thereby to
drive the pistens downward therein and in-

709

75

80

crease the pressure of the already-compressed -

air within said cylinders, whereby the stop-

page of the caris effected gradually and with-

out nndue shock, the excess of pressure be-
ing meanwhile permitted to exhaust through
the valves 37. The various air-cylinders 33
aresupplied with compressed air from the res-

ervolr 38, and the pressure of this air within

the cylinders 33 is sufficient to maintain the
pistons 54 in their upward position, ready to

- be brought into action. Thelower end of the
 pistons 34 carry piston-heads 36, provided
- withvalves 37, asshownin Ifig. 4. The valves
o7 are upwardly yielding, but are so held

down by the springs or otherwise that they

QO

95

will not open upwardly except upon excessive -

pressure being present within the cylinders
In the event of the car being arrested
upon the upperend of any one or more of the

“pistons 34 the said piston or pistons would be

driven downward against the compressed air

- within the cylinder or cylinders 33, and this
 resulting increased pressure within the eyl-

inders 33 would effect the partial opening of

the valves 37,so that the air trapped within

the cylinders 33 may gradunally and in proper
proportion pass upward into the cylindrical
piston 34 and find an outlet through the vent-
aperture 55 at the upper end thereof.
my purpose that the cushioning-cylinders
shall be placed adjacent to each floor of the
building in order thatthe car, when arrested,
will be brought opposite to one of said floors

- and the occupants of the car be permitted to

easily escape therefrom. | |
I donot, of course, limit theinvention to the
use of any special number of the air-cushion-

It is
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ing cylinders 33, but in tall buildings I recom-

mend that they be provided adjacent to each
tloor of the building and whenever possible at -

opposite sides of the elevator-shaft in order

‘that absolute safety may be guaranteed to the
All of the cylinders 33

occupants of the car.

may be supplied with compressed air from

the one reservoir 38. - .
The invention is not limited to the special

- means (shownin Figs. 8, 9, and 10) carried at

the bottom of the car for operating the stops
45, and hence in Figs. 11 and 12 I illustrate
a modified form of this mechanism.

11 and 12 the stops 45 are carried at the outer

In Figs.

130
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ends of pivoted levers 81, which are held at | the compressed fluid to sald reservoir, the

their inward position by the chains 58 and 59
against the foree of the springs 82, flexed
against them, and normally operating to so
“turn said levers 81 as to throw the stops 45

into the path of the pistons 84. The levers
81 of FHigs. 11 and 12 operate hov 1zontalh? and

take the place of the levers 56 and 57 of Tigs.
In FIL{”S-

S and 9, which operate vertically.
11 and 12 the springs 32 take the place of the
weights applied to the levers 56 and 57 of
Fig. 9. In view of the fact that the levers 81
of Fig. 11 operate horizontally and carry the

stops 45 in a direction substantially parallel

with the sides of the elevator-shaft the tram-

ways 79 should be placed at that side of the

air-cylinders 33 which faces the rollers 80 car-

- ried by the said levers 81.

- 20

‘Figs. 11 and 12 are presented merely to iu- |
d_icate that the Invention is not in every in-

~stance limited to the specific mechanism

shown in Figs. 8 and 9 for moving when re-
leased the stops 40 mto the deh of the pls-

- tons a4.

25

In some bmldmn‘q it mwht plme to be un-
necessary to lmve the air- cu&hlomn
ancesattheseveral floors thereof, and in such

appli-

cases the air-cushioning appliances may be

provided at the lower end only of the ele-
vator-shaft, as illustrated in IFig. 13,1in which
the stops 45 are shown-as stationary and se-
cured to the bottom of the car directlv in the

- path of the pistons 34, so that in case of ac-

35

40

55

6o

cident the car may descend to the lower end

of the shaft and be arrested by the contact
of said stops 45 with the upper ends of the
pistons 34, the eylinders 33 for which will be
charged with compressed air from the reser-

voir, the same as has been described herein-
before with respect to the cylinders located
at the several floors of the building. I shall
usually prefer to employ four of the air-cyl-
inders 33 and pistons 34 at the lower end of
the elevator-shaft, as indicated in Fig. 15, the
use of the four pistons 33 necessitating the
employment of the four stops 45 on the bot-
tom of the car, as illustrated in Kig. 14. It
is obvious, however, that the four cvlinders
33 and four pistons 34 need not in every in-
stance be employed and that in lieu thereof
but one centrally-disposed cylinder 33 and
piston 34 may be employed, in which case the
bottom of the car would be provided with buat
one centrally-arranged stop 45, as shown in
Figs. 16 and 17, said stop being directly in
line with the piston 54, so as to contact with
the same in case of the fall of the car.

I provide the upper ends of the cylinders
33 with the necessary vent-apertures 83 to
permit of the proper movement of the pistons
within sald cylinders.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. In combination with the car, the cylin-
der, the reservoir connected with and for sup-
plying said cylinder with fluid under pres-
sure, a check-valve to prevent the return of

piston within said eylinder, and a valve for
retaining said compressed fluid within said

cylinder under normal conditions and until

;70-

the same is further compressed by the force
of the car driving said piston against said

fluid; subs‘uanbmlly as set forth. |
-2, In combination with the car, the cylmdel

and piston, the valve in said plston to open
under the force of excessive air-pressure, and

means for supplying the said cylinder with
air under pressure and thereby maintaining
said piston in position to be driven against

15

80

the air confined within said c¢ylinder “when
the force of the car is exerted against said

purposes deserihed.

3. In combination with the car, the cyllnder |
for receiving air under pressure, the hollow-

piston h’aviﬂg'its head within said cylinder

der the force ol excessive alr-pressure, and

piston; substantially as set forth dnd for the

| and provided at its upper portion with a vent
and in said head with the valve to open un--

90

means for supplying the said cylinder with

air under pressure and thereby maintaining
said piston 1n position to be driven against

theaireonfined within said eylinder when the
95
substantially as set Imth a,nd fm the pur-

[ poses deseribed. . | |
4. Incombination with the car, the eylmde1 |

force of the caris exerted againstsaid piston;

m]d piston, and means for hupplymg' sald ¢yl-

inder with air under pressure and thereby
‘maintaining said piston in position for opera-
‘tion against the trapped air in the cylinder.
‘when the force of the car 1s exerted against
said piston, the said piston being vented to

permit the escape of the air from the ¢ylinder
under a condition of excessive alr-pressure;
substantially as set forth and for the purposes
described.

5. Incombination with the ear, the cylinder
and piston, and means forsupplying the said
cylinder with air under pressure and thereby

maintaining said piston in position for opera-.

tion against the trapped air in the cylinder
when the force of the car is exerted against
said piston, the said piston being vented to
permit the escape of the air from the ¢ylinder
under a condition of excessive alr-pressure,
and said cylinder being vented at its upper
end above the piston-head; substantially as
set forth and for the purposes described.

6. The car having a stop, and means for
moving said stop from i1ts normal inactive po-
sition to an active position, combined with a
cylinder, means for maintaining a supply of
air under pressure within said cylinder, and
the piston within said c¢ylinder and in posi-
tion to be driven against the air therein un-
der the force of said stop when the latter is
in its active position; substantially as set
forth and for the purposes described.

7. Thecar having stopsand means for mov-
ing said stops from a normal inactive pogition
to an active position, combined with c¢ylin-

- ders, means for maintaining a supply of air

10D

105

I1O

115

120

125

130




634,966 - S | T

~uander pr essure within bmd eylinders, and the
pistons within said eylmder and in position
to. be driven against the air therein under the
force of said stops when the latter arein their
active position; substantially asset forth and
for the purposes described. |
3. The car, a series of cvlinders located at

points along the sides of the elevator -shaft,

- means for Suppljll’lﬂ said cylinders with air

10O
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under pressure, and the pistons within said

cyhndels and in position to be driven against
the air therein under the force of the car,
combined with stops carried by the car and
normally inactive, and means for moving said
stops into an actwe position for acting upon
sald pistons; substantially as set fmth and
for the purposes described.

9. T'he car, a series of cylinders loeated at
points along the sides of the elevator-shaft,
means for SUpplymn said cylinders with air
under pressure, and the pistons within said
cylinders and in position to be driven against
the air therein under the force of the car,

combined with stops carried by the car and

normally inactive, and méans connected with
the hoisting-cable for movingsaid stops, upon
the bled;kd”‘(} of said cable, mto an active po-
sition for opemmnﬂ' sald pistons; substan-
tially as set forth and for the purposes de-
seribed.

10. The car, a series of cylinders located at
points along the sides of the elevator-shaft,
means for supplying sald cylinders with air
under pressure, and the pistons within said

cylinders and in position to be driven against
the air therein under the force of the car,
combined with stops carried by the car and
normally inactive, and means under the con-

trol of the attendant in the ear for moving

said stops into an active position for operat-
ing said pistons; substantially as set forth
and for the purposes described.

11. The car, a series of cylinders located at
points along the sides of the elevator-shaft,
means for supplymﬂ' said cylinders with air
under pre ssure, and the pistons within said
cylinders and in position to be driven against
the air therein under the force of the car,
combined with stops carried by the car and
normally inactive, and means connected with

the speed-governor cable for effecting the

movement of said stops, upon the eheahma of
said cable, into an active position for opemt—
Ing said plstons substantially as set forth
and for the purposes described.

12. The car, a series of cylinders located at
points along the sides of the elevator-shaft,
means for bllppl}?lllﬂ‘ sald cylinders with air
under pressure, and the pistons within said

cylinders and in position to be driven against

the air therein under the force of the car,
combined with stops carried by the car and
normally inactive, means connected with the

speed-governor cable for effecting the. move-
ment of said stops, upon the chenkmﬂ* of said
cable, into an active position for opera,tmcr
said pistons, and means for disconnecting
saild stops from the influence of said cable
substantially as set forth and for the purposes
descrlbed

The car, and a series of com pressed -al1r
cuqhmns alonn' the elevator-shaft, combined

.70 -

with means for arresting the car upon said -

cushions; substantially as set forth and for
the purposes described.

14, The car, a series of compressed-air

cushions along the elevator- shatt, and means

for normally mmn‘rmnmﬂ' said eushmns, com-

bined with means for 1*1*estm0 the car upon

| said cushions, and means for permwtmw the

escape of the air from said cushions, when the
latter are brought into ‘use, so 'as to relieve
the car from mzdue shock; substantially as

set forth and for the purposes described.
156. The car, the series of compressed-air

cushions alonw the elevator-shaft, and means
for normally mcunta,mmﬂ said eushlons COMm-

bined with stops carried by the car for N -
gaging said cushions and arresting the car

thereon but being normally out of the
of

matically, when I*Pleasetl moving said stops
into the path of said CllShIO]lS a flexible con-
nection for normally 1*'estrammﬂ* said lever
mechanism from moving said stﬂps into their
active position, and means for releasing said
lever mechanism to move said stops 111130 ac-
tive position toengage said cushions; substan-
tlally as set forth and for* the purposes de-
scribed. -

16. The car, the series of eompressed-alr
cushions alonw the elevator-shaft, and means
for normally mmntm ning said cushlons ¢on-
bined with stops carried by the car for en-
gaging said cushions and arresting the ear
Lhereon but being normally out of the path
of said cushions, lever mechanism for auto-
matically, when 1'eleased moving said stops
into the path of said cushmns, 13116 drum on
the car, the pawl normally preventing reverse
motion or anwinding of said drum, the flexi-
ble connections at one end wound upan sald
drum and at their other end. normally re-
straining said lever mechanism from moving

path

said stops into their active position, and

means for pulling on said pawl to 1"elca,se sald

drum, flexible connections and lever mech-
anism; substantially as set forth a,nd for the
| pur-poses described.

Signed at New York, in the county of New
York and State of New York, this 1(31311 day
of June, A. D. 1899.

SUSANNA B. TRAPP

Witnesses:
CHAS. C. GILL,
L. JOb_BELKNAP,

said eushlons lever mechanism for auto-
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