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To «ll whom it mavy concern:
Be it known that I, RoBERT M. CURTISS, of

Brooklyn, Kings county, New York, have in--

vented certain new and useful Improvements
in Safety Devices for Elevators, of which the
following is a specification.

It is well known that numerous devices have

_been heretofore invented which act to stop or

sustain the car in its guides in case of any
breakage of the suspending-cables, or in case
the car should at any time, by some derange-
ment, acquire an abnormal speed of descent,
thereby preventing the fall or wreek of the
car and consequent damage to its passengers
or contents. Now, whilesuch devices are quite
necessary and have prevented damage onmany
occasions, there is yet anothcr class of acei-
dents likely to occur, and, in fact, occurring
frequently, which are caused by no breakage
of cables or derangements of mechanism, but

simply by passengers or freight becoming

caught and crushed between the moving car
and the hatchway, for which no means of pre-
venfion have been heretofore devised, and
which are, in fact, more numerous and fatal
than the accidents of the first-described class,
to which invention has Dbeen chiefly dirceted
heretofore.

Now, my present improvement relates par-
tially to safety devices of the first-described
class, but more chiefly to safety devices for
preventing the latter class of accidents, which
usually oceur ‘through earcless atbempts to
get in or out of the car while the same is in
motion, the victim being usually caught be-
tween the doorway of the carand the doorway
of the shaft, and crushed or decapitated, when
the car is descending, between the transom of
the car-door and the threshold of the shaft.
door, or between the transewm .of the shaft-
door and the threshold of the' car when the
car is ascending. Tn the case of freight-ele-
vators the platform is sometimes overloaded
or improperly loaded, so that the freight pro-
jeets and eatches against one of the floors or
‘hatchways, thus blocking the car and causing
an undue strain on the engine and hoisting-
cable, which latter becomes sometimes broken
or detached and leaves the car liable to fall,
with its load or passengers, and become there.
by wrecked.

My invention therefore aims chiefly to pre-
vent this class of accidents; and in order to
accomplish this object a main feature of my
invention consists in movable or yielding
guard-rails, bars, transoms, or their equiva-
lents, arranged at or about the approaches or
passages of the shaft and car, and operatively
connected with the tripping mechanism of the
safeby-catehes or with mechanism controlling
the stopping of the hoisting machinery, or with
both, so organized that in case of a collision
of anything with one of the said bars or guards

the safety devices will be at once set oft, or

the hoisting-machinery stopped,or both, there-
by at once stopping the ear in its guides be-
fore the colliding body can become erushed or
injured between the car and the shaft. Any
suitable operative connections may he em-
ployed between the yielding guards and the
safety-catches or the stopping device of the

hoisting machinery, and any suitable form of

safety-catches may be employed, I prefer,
however, to use the electrical safety-catches
shown in my former patents, Nos. 216,024 and
266,107, in which the safety-catches are held
out of engagement by the attraction of an
electro-magnet in a closed cireuit, which Passes
through the hoisting-cable and other working
parts of the apparatus, so that in case of the
breaking of the circuit at any peint, due to
fracture of the cable or any other sustaining
part of the apparatus, the magnet loses its
attraction, and instantly releases the catches,
and sustains the ear. T also profer to cemploy
operative connections of an eleetrical charac-
ter between the said yielding guard-bars and
the safeby-catches and the stopping device,
and also to have said stopping device operate
clectrically. The said guard-bars T prefer to
form in fact as contact malkers or breakers
arranged in a circuit controlling the safeby-
catches and the stopping deviee, so that in
case any of said guard-bars are moved cverso
little by the collision of any obstructing body
therewith an cleetric cirenit is made or broken,
which instantly actuates suitable magnets or
electric-motor devices controlling the safety-
catches and the stopping device, 8o as to re-
lease the catches and stop the machinery, and
thus bring the ear to rest before any damage
can be done. TInstead of employing a voltaie
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battery to cnergize the electric eireuit of the
saidsafety devices, I prefertoemploysecondary
or storage batteries charged from a dynamo
driven by the descending motion of the car,

5 and I provide asystemn of automatie switches,

which act to switch one battery out of action
when exhausted and to switch the fresh bat-
tery into action while changing the charging-
circuit from one battery to the other. My in-

.10 vention therefore also counsists in the speeial

features above outlined, as well as in further
details, as hereinafter fully set forth.

In the drawings annexed, Figure 1 pre-
sents an elevation of an elevating apparatus

15 equipped with my safety devices, and also

.z0 trating this feature of my invention.

30 the car.

showing the cireuit of the safety devices, the
batteries, dynamo, switches, &ec., in diagram.
Fig. 2is an elevation of the shaft and car pro-
vided with the safety-guards,and further illus-
Fig. 3
is a plan view of the car and surrounding
hatchway, showing the safety catches and
guards. TFig. 4 is an enlarged perspective
view of the car with its safety devices. Tig.

"25 5 is a detail view of one form of automatic

‘stopping-valve for the hoisting machin ry.
Fig. 6 is a detail of cut off switeh for the stor-
age-batteries. Fig. 7 is a fragmentary view
showing a modified form of safety-catches for
Fig. 8 shows a modification of the
electric safety mechanism.

Referring first to Figs. 1, 2, and 8, A indi-
cates the car; B,the guides on the shaft; C,th=
~hoisting-engine; and D, the eable, extending

35 from the engine in the nsual manner to the

car. The guides B are provided with lines
of teeth b, as usual, which, however, in my
-ca e are of the form of rack-teeth, and will
catch positively in-either direction, as illus-

. 40 trated. The car is provided either at top or

bottom with safety-catches, to engage in case
of emergency with said teeth, as nsual. In
Figs. 1 and 3 these catchesare shownarranged
on the bottom of the car, and counsist of two

-~ 45 square-ended bolts, ¢ ¢, adapted, when re-

leased, to fit between the rack-teeth in the
shaft, and thus hold the car positively from
“cither ascending or descending. These bolts,
as shown in IMig. 3, are connected by links to

50 oppositecrank-pinsona ratchet disk or wheel,

‘55 freely move up or down.

60 retracting-spring, '

¢, which when partially rotated will retract
the bolts against the stress of springs shown,
and thus withdraw their engaging ends from
the racks on the guides and permit the ear to
‘When the ratchet-
wheel ¢ is thus rotated into its retracting posi-
tion,it is there engaged by a pawl, ¢, which is
held in this engagement by the attraction of
“an electro-magnet, ¢, against the stress of a
Now, this electro-mag-
net ¢ is included in an electric eircuit (shown
by the wufeatherea arrows in Fig. 1,)which,
-according to the principle of my former pat-
ents, passes from a suitable battery to the

65 fixed end of the cable, thence through the ca-

ble to the car, through the contacts of the
safety-guards hercinafter to be deseribed,

!

through the magnet ¢, and, finally, toa brash,
if, on the bottom of the car,which bears on a
contact-strip, f’, on one of the guides B, and
from said contact-strip through a return wire
(shown) back fo the opposite pole of the bat-
tery.

Now, the safeby - guard devices before re-
ferred to are indicated by F I I* F* I, &e.,
in Figs. 1, 2, 3, and 4. ’

F indicates a transom or transont-bar on the
car-door, which, instead of being rigid, as
heretofore, is made movable or yielding, with

pressed down to aseat by a suitable spring or
springs, g, and the seat or scals of said tran-

som itself forms a conductor or carries a con-
ductor, which is included in the safety-cir-

ated and the eireuit hroken, and the safety
catches and stops thereby released.

I I* ¥ indicate the transom or transom-
bars on the doorways of the shaft, which are
made yielding or movable, like those on the
car, and also serve as contact-makers, their
contacts being ineluded in the same cireuit,
as illustrated. The bar I is a simple con-
dueting - bar, held down on its conducting-
seats by springs with the same effect as the
transom on the car. The transom I, T have
shown, however, as a wooden frame, held
down by its own wecight on shonlders, but
provided with a conducting-bar across its
lower end, which fits between contact-springs
inclnded in the cireuit, as will be understood

som is raised the contacts will be separated.
and the cirenit broken,.as before. The bar
¥ ig shown as a flexible metallie rod or wire
fixed at one end, and sliding at the other end
through an insulating-slecve within a con-
ducting sleeve. A spring arranged between
the end of the rod and insulating-sleevetends
constantly to keep the flexible rod taut across
the doorway, and to keep a coniecal metal col-
lar on said rod in contact with the conduct-
ing-sleeve, so that the cirenit which conneects
to the fixed end of the rod and continues from
the conducting-sleeve is thus kept closed; but
should any objeet coliide with the rod and
bow the same, as indicated by dotted lines,
the contacts would be separated and the cir:
cuit broken, with the same cffect as in the.
other instances deseribed.

Now, I in Figs. 3 and 4 indicatcs the yield-
ing guards,which encircle the top and bottom
of the car and form a marginal guard-frame
around the same, and are included in the cir-
cuit in a similar manner to the. fransoms,
These guards F'are preferably flexible me-
tallic rods or wires, the' first rod being fixed
ab one end of the system to a corncr-post, 7,
on the car,while the last rod slides through a

conducting-sleeve in the post in the same way
as the bar ¥*in Fig. 2, as alrcady desceribed,

an ample range of movement,but is constantly g

from the drawings, so that as soon as the tran-

70

som form an electrieal contact, and the tran- -

85

cuit, as illustrated in the drawings, so that -
if any of said transoms are moved or raised at-
all off their scats the contacts will be sepa- .
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The bars are coupled together ab the three re-.

maining corners of the car by elbow-levers,as
shown, or may pass around pulleys atthe cor-
ners, as shown in Fig. 3, so that if any oneof
the bars is collided with at any side of the
car the said bar will become bowed, and thus
pull upon the system, which will withdraw
the terminal rod from contact with the con-
ducting-sleeve at the corner-post i, and thus
brealk the electrie circuit which passes through
said -rods and through the terminal contact
thereof, aswell shown in Fig. 4. This cireuit
need mot, however, pass through the rvods
themselves, as illustrated in g, 4, but only
through the terminal contact thereof in the
Post &, as will be readily understood. T also
prefer to arrange a similar set of guards, TP,
around the opening of the hatchways under
cach floor, as shown in Fig. 8; which are also
included in the safety-cireuit i vhe same mai-
ner; as will be readily comprehended.

Now, in addition to the aforesaid guardsand
catches, I arrangeinthe pipe 4, through which
the motive-fluid flows to or from the hoisting.-
engine C, a valve, F, breferably of the bal-
anced kind, which Larrange to Le normally
held open by the attraction of a strong elee-
tro-magnet, &, in the said safety-circuit, as
illustrated in Fig. 1, so thatif the safety-eir-
cuit becomes broken at any point the said
maguet will ab once release its armature and
allow the valve to drop, thus instantly shut-
ting off the flow of the finid, and thuas stop-
ping the engine and preventing any motion of
the cable or car up or down. Tt willtherefore
be now observed that by means of t1) esafety de-
vices shown not only will the safety-catclies be
released and the car held in case the cable
should become strained or broken, but, fur-
ther, in case any person or object should
become caught between the moving car and
the shaft, through carelessness op otherwise,

then one of the safety guwrds 37 I, &e.,
will be moved by the collision and the eir-

cuit instantly broken, thus demagnetizing
the catch and stop magnets ¢ G, and immed;.
ately stopping the car in the guides, whether
ascending or descending,and at the same time
stopping the hoisting-machine, thereby ac.
complishing a most important result and pre-
venting the most frequent and fatal class of
accidents heretofore oceurring.

It will be seen that in case the person is
caught in the doorway of the eap when the
car is deseending he “will collide with the
transom I of the car, and as soon as the least
movement thereof is effected by suid collision
the ecirenit will be broken and the car and
machinery brought to rest, thus prevent-

ing ‘any chance of crushing or injuring the
berson. In casc the car ig aseending, then

the person or obstruction wil collide with one
of the transoms IV, ¥2 or ¥ on the shaft, and
this eollision will effect the instantaneous and
automatic stoppage of the car in the same
way. Furthermore, if any obstruction pro-
trudes from the shaft above the carwhile the

‘same Is ascending, or below the car when de-
scending, then a collision will ocenr with the
guards F* on the top or bottom of the ear
and instantly cause g stoppage of the car be-
fore any dawage can oceur. Again, if any

. obstruction protrudes from the car while the

same is ascending—for example, disarranged
freight—then the obstruction will strike the
guards I (see Fig. 8,) around the under
side of the first hatehway, and thus eause
the ear to stop before the obstruection is
crushed or before any damage can be done
to the car or hoisting apparatus by any ex-
cessive strain thereon. It will therefore be
seen that by these guards all the approaches
or passages of theshaft and car ave protected,
s0 that it is almost impossible for any of the
usual accidents to ocenr, thus effecting a mosg
important improvement in safety devices.

It will be understood that the safety Dolts or
catches a @ may be affixed on the top or bot-
tom of the car, and hence in Tigs. 1 and 8
they are shown as aflixed to the boltom of the
car, and in Fig. 4 to the top of thie ear. In
the latter easc the safety-bolts are in the form
of a pawl-spring, which israised up or bowed
ab the middle, so as to retract the bolty by
the winding np of a cord on the winding-
dram j.  Around this drum is a brake-band
connected with the armature-lever d, which is
held down by the attraction of the holding-
magnet ¢, so as to keep said spring held up
out of engagemt. As soon, however, as
the magnet loses its attraetion by the break-
ing of the circuit it will release the arma-
ture-lever, relax the brake-band, freethe drum
and permit the pawl-spring to straighten,
and thus foree the safety-bolts into engage-
ment, as wiil be readily comprebended. In
the former instances the safety-catches are
held out of engagement indirectly by the at-
traction of the magnets ¢; but, if desired, the
catches may be held out of engagement by the
divect attraction of the magnet, as shown in
Fig. 7, in which case the magnet ¢ attracts a
powerful spring - bolt, m, having g wedging
head on its outer end adapted to fit between
the tails of two friction-dogs, # n, which ap-
proach the face of the guides, but are nor-
mally held out of contact by springs, so that
as soon as the bolt is released by the weaken-
ing of the magnet it will diverge the dogs,
and thus cause them to foreibly grip the
guides, both in the divection of ageent and
descent, 50 as to prevent the car from moving
either up or down. These dogs will be pref-
erably arranged to engage the two opposite
sides of the guide-posts, instead of the inner
face, as shown in Tig. 7.

Instead of using the form of stop - valve
shown in Fig. 1, the modified form shown in
Tig. 5 may be employed.  In this eage the

valve k is of the single poppet form, and itg
stem is connected with

and a spring is arranged, as illustrated, to
The mag-
cam-lever and

constantly tend to close the valve,
net G is arranged to atiract the

acamn-lever, ag shown,
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hold it indils raised position, and thus keep
the valve 'open against the stress of the spring.
As soon, however, as the magnet loses its at-
traction the cam-lever will be released, and
the valve will become instantly closed by its
spring, thus stopping the engine, as before
described. This modification has the advan-
tage that a weaker magnet will serve to: op-
erate the valve, owing to the mechanical ad-
vantage of the cam-lever. I do not, however,
limit myself to either special form of valve,
as any equivalent construction may be en-
ployed without departing from the principle
of my safety stopping device.

In the electrical mechanism shown in Figs.
1, 2, 8, and 4 it will be noted that the elee-
tro-magnets are constantly energized by be-
ing in & closed circuit, and that the move-
mant.of the trigger bars or gnards acis to break
this cireuit and to demagnetize the magnets.
This may be reversed, however, and an open
cireuit used with the trigger-bars or transoms
arranged to make contact and close the cir-
cuit to energize the magnets, asshown ih Iig.
8. In this ease the holding-magnet ¢ is a po-
larized magsnct, the permanent magnetism of
which tends normally to hold the armature
and brake-lever d with the same effect as in
Fig. 4. The coils of this magnet, however,
are connected with the poles of a battery
whose cireuit is normally open. If, however,
the transom F or its equivalent is moved, it will
‘make an electric contact, as shown by dotted
lines, and close the said circuit, and thereby
gend a current through the coils of the polar-
ized magnet, which will weaken or neuntralize
the permanent magnetism, and thus release
the lever d.

It will be readily understood that instead
of the circuit being conveyed to the car
through the hoisting-cable it may be conduet-
ed through a separate cable, or through a
pendent loop of wire, or through conductors
on the guides and brushes on the car, or in
any other suitable way.

1t will be noted, by referring to Figs. 1 and
4, that I provide the car with a cut-oft switch,
M, arranged in and controlling the safety-cir-
cuit and disposed in some part of the car,
preferably on the inside, convenient to the
hand of the operator, so that in case of any
emergency, or in case the operator foresces
some possible accident, he can at once open the

. switch and thus break the circuit and cause

55

60

65

the car and engine to be brought to rest before
any damage can occur, which on some ocea-
sions may prove to be a very important pro-
vision, and forms one feature of my improve-
ment.

As Dbefore stated, a voltaic battery may be
employed to energize the safety-circuit; but I
prefer to use a dynamo-electric machine and
storage-batteries, as fully illustrated in Fig.

, to which reference may now be made. In
this view Liindicates the dynamo-machine, and
N indicates a spindle at the bottom of the
shaft, on which is mounted a pulley, N'; over

which an cndless rope, O, passes, which ex-

tends up through the shaft and passes over a.

pulley at the top thereof, and is connected with
the ear, as shown, so that as the car movesup
or down it moves said rope and revolves the
pulley N. The pulley N’ is, however, con-

70

nected by ratchet and pawl with the shaft N, -

so that it will revolve said shaft only when the
car is descending, and on this shaftis mounted
a driving-wheel, from which a belt passes to
the pulley of the dynamo; hence, by this ar-
rangement, when the car descends the dynamo
is driven, and when the car ascends the dy-
namo remains at rest, thus taking off resist-
ance from the car when it is raising its load
and utilizing theload which descends to drive
the dynamo. '

Now, P P’ indicate the storage-batteries, one

of which is always in circuit with the safety-

circuit or working-cireuit, which is indicated
by unfeathered arrows, while the other bat-
tery is in connection with the charging-cir-

‘euit from the dynamo, which is indicated by

feathered arrows. An automatic switch or
series of switches is employed, which will act
to switch the using battery when nearly ex-
hausted out of the working-circuit and switch
the freshly - charged battery into the same,
while changing the eharging-cirenit from the
fresh to the exhausted battery. This switch
mechanism consists of a series of contacts or
switches, R, and a pair of magnets, 8 8, ar-
ranged, respectively,in the charging and work-
ing eircuits, and aecting on an armature, T,
which plays between them and is operatively
connected with the switches. The switch or
switches R consist of five switch arms or le-
vers, 12 3 4 5, all conpled with a connecting-
rod, 6, which is connected with the lever of
the armature T. Rach of these switch-arms
1 2 3 4 5 moves between a pair of contact-
tongues, the ficst pair of which, 7 §, are pref-

erably rigid and more widely separated, and.

which pair, with the arm 1, may be called the
¢“main’’ contacts, and govern the circuit of
the dynamo alone, while the four other con-
tact -tongues are elastic or yielding spring-
tongnes, and with their respective arms 2 34
5 form the minor switches, which govern the
connection of the two hatteries, respectively,
with the dynamo and the working-eirenit.
Now, when the apparatus is ab rest with the
magnets S & demagnetized, the equalizing
springs 12 13 of the armature-lever T will hold
the armature midway and balanced between
the two magnets, and in this position the
switch-arms 1 2 34 5 will also be in a mid
or balanced position bebween their contact-

tongues. The first arm, 1, however, of the
main or dynamo switch will, on account of its

more widely - separated and rigid contact-
points, be out of cirenit with both contacts,
and hence the cireuit of the dynamo or
charging - circuit will be opened. The re-

maining four switch-arms, 2 3 4 5, will, how-.

ever, be in contact with both of their coutact-
tongues, for the reason thaf these tongues are
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springy, and in the said position of theswitch-
arms both press up toward each other and em-
brace the switch-arms ; hence assuming, now,
I is eharged and that the cir.

Switch M in the car, this will of conrse close
the entire safety or working circuit, and the
magnet S will become energized and attract
the balanced armature T toward it in the po-
sition shown in Fig. 1, therehy swaying the
switeh-arms 1 2 3 4 5 to one side and making
or keeping contact with the tongues toward
which they incline while breaking econtact
with the opposite tongues, asillustrated. This
position of the switch-arms, as may now be
seen by tracing the connections and arrows in
Fig. 1, will close the charging-cirenit with the
dynamo and the exhausted battery P, and at
the same time cut the exhausted battery off
from the working-circuit, while keeping the
charged battery P in said cireuit, as may be
readily seen by following the arrows. Tt will
now beseen that the magnet S’ will be energized
by the charging-cirenit, and tend to pull the
armature T away from the magnet S, but will
hot yet be able to do so on accon ntof the strong
attraction of the magnet S, (being in the fresh
bglttery-circuib,) and by reason of the greater
distance of the armature from the magnet &,
AS soon, however, as the magnet S weakens
sufficiently by the gradual weakening of the
battery P, so as to cause the retractile tend-
ency of the armature 7T (dne to,its springs
and the magnet 5 to prepondérate, then the
armature will be attracted toward the magnes
', and this will shifg the switch-arms 1 23 4
5to their_opposite inclinations and into con-
tact with the opposite tongues, thus reversing
the connections and throwing the battery P
and its magnet S off the working-cireuit and
Into the charging-circuib, while putting the bat-
tery'P’ and its magnet S into the working-
circuit, as will be readily understood by trac-
Ing the connections, When, again, the' work-
ing-battery is suffcient] ¥y weakened,a reversal
of the connections will {ake Dlace, as before,
bringing the parts haclk to the position illus-
trated in Fig. 1; ence by these contrivances
the usually-wasted power. of the descending
car is utilized to furnish electricity to charge
antomaticswitch
mechanism described one battery is always be-
Ing ¢harged while the other isbeing used with-
out requiring attention.

- -The batteries P P’ are presumed to be in-
closed air-tight, and are connected with a dia-
phragm - chamber, 15, over which is fixed a

‘diaphragm, 16, upon which rests a contact.

making lever, 14, as shown in detail in Fig.
6, which lever in'its normal bosition closes a
contact through which the charging-current of
the dynamo is conveyed, as shown in Tig. 1.
‘When, therefore, the battery is fully charged,
any additional or excessive current will pro-
duce a generation of gas, which will pregs up-
on and distend the diaphragm and thug sway
the lever 14 and hreak the (‘:hargiug-circl‘xifﬂ,

thus opening the cireuit on the dynamo and
preveuting any further charging of the bag-
tery, and thereby forming a simple eut-off de-
viee for the described purpose.

In the working-cireuit I prefer to introduce

Suitable resistance, as shown at 17 in fig. 1,

to prevent the battery from being exhausted
too rapidly, and I also show a galvanometer,
18, to'indicate the strength of eurrent.

Whenever the eciveait becomes broken by
the action of the safet y devices, as already de-
scribed, T prefer to have an alarm automati-
cally sounded in the engine-room to eall the
attention of the engincer thereto, which alarin
is shown in Fig. I—that is, 19 indieates an
electro-magnet. in the working-cireuit, which
normally holds its armature 20 retracted, and
thercfore keeps a shunt-cireuit, 21, open at
the retracting contact-stop 22, and in this
shunt isan clectrical bell, 23.  Assoon, there-
fore, as the safety-circuit is broken the mag-
net 19 loses its power and its armature retracts
and closes the shunt 21, thus ringing the bell
23. When the contact 22 is closed, it will be
seen that a direct cireuit will he made with
the battery and switches, excluding the safety
devices of the clevator, and hence the bell will
continue to ring until the cireuit is changed.

Instead of having the marginal guards
around the top and bottom of the car, a ‘‘false””
bottom or top may be used in the form of a
continuous platform of the same size as the
top or bottom of the car, arranged to yield by
collision with any object and break the ecir-
cuit in substantially the same way.as the mov-
able transoms already deseribed,

In the arrangement shown in Tig. §, instead
of using a permanent polarized magnet, a
simple electro-magnet may be used, arvanged
when the circuit is closed at the transom Fto
attract an armature and thereby release the
safety devices. i

In the alarm shown in Fig. 1, instead of
having the armature 20 to close o shunt in the
working-cireuit on the bell 23, it may act to
close a separate battery-circuit to ring the
said bell. '

Tam aware that it is not new (o provide an
elevator- car with a disk or other similar
deviee which is caused to move hy the air if
the car is descending too rapidly, which move-
ment of said disk breaks or makoes an electric
cireuit, and make no claim to this; but, so fur
as T am aware, it has never, previous to my
invention, been proposed to place a gnard
near one or more of the lateral edges of a car,
S0 that any solid obstruction—sueh a8 a- per-
son’s body or any part thereof—-coming in
contact with-sneh guard would open or close
electrical cirenit and thus operate o safely
mechanism or stop the movement of the hoist-
ing apparatus.

Tam also aware that it has heen proposed
to connect the doors of an elevator with a
magnetic eluteh in such a manner that the

opening of the doors eansed Lhe cluteh to hold
thestarting-rope fast, so that the engine eonld
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not ordinarily be started until the doors were
closed.

“WVhat I e¢laim as my invention is— 7

1. In an elevator apparatus, the combina-

-tion; with mechanism for stopping the car, of

4 movableor yielding transomor transoms on
the door or doors of approach to the car, and
clectrical connections between said transoms
and stopping mechanisin, whereby a collision
with or movement of said transoms acts to
automatically stop the car, substantially as
herein set forth.

2. Thecombination,in an elevating apparat-
us, with mechanism for stopping the ecar, of a
movable oryiclding guard near one of the later-
al edges ofithie top of the car,and electrical con-
nections, substantially as described, between
said guard and stopping mechanism, whereby
the collision of any obstruction with the top
of the car on its ascent moves said guard and
thereby releases the stopping mechanism and
stops the car.

3. The combination, in an clevating appa-
ratus, with mechanism for stopping the ear, of
a movable or yielding guard necar one of the

~ lateral edges of the bottom of the ear, and elec-
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trical connections between said guard and said
stopping mechanism, substantially as herein
set forth, whereby the collision of the bottom
of the car with any obstruction in its path
will move said guard and thereby release the
stopping mechanism and stop the car.

4. The combination, withan elevating appa-
ratus with mechanism for stopping the move-
ment of the ear, of an electric motor deviee
or magnet controlling the action or release of
said mechanism, and of a movable or yielding
guard or bar guarding the approach to the
car and serving as a contact-maker control-
ling the electric circuit of said motor device,
whereby a collision with and movementof said
bar will open or close the cireuit, and thereby
actuate the motor device, release the stopping
device, and stop the car, substantially as here-
in set forth.

5. The combination, with a hoisting-engine,

- of a valve forstopping the movement thereof,
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and an electro-magnet constructed and ar-
ranged to operate said valve, wiih an electric
circuit energizing said magnet, and means,
substantially as deseribed, for breaking and
closing said cireuit at the will of the operator,
substantially as and for the purpose st forth.

6. The combination, with a hoisting-engine
and a valve controlling the flow of motive
fluid to or from the sanic and an electro-mag-
net controlling the action of said valve, of
an clectric circuit energizing said magnet, and
means, substantially as deseribed, for break-
ing or closing said eircuit in case of coming

in contact with a solid obstruction, whereby

the action of the magnet shuts the said valve

and stops the engine, substantially as set forth.

7. The combination, with an elevatingappa-
ratus and mechanism for stopping the move-
ment of the car, of electric motor devices cor-~

65

trolling said mechanism, and an electric circuit

energizing said mechanism and extended to
the car, with a circuit-breaking switeh in said
circuit on the car, whereby the car may be
stopped by moving said switch, substantially
as sct forth, v

8. The combination, in an elevating appa-

ratus, with a safety electric circuit traversing
the same, and with mechanism for stopping
the movement of the car, of an electric mag-
net or electrie motor device in said cireuit ar-
ranged to control said stopping mechanism, a
storage-battery for energizing said cirveunit, and
a dynamo-clectric generator for charging said
battery driven by the movement of the car,
substantially as herein sct forth.

9. The combination, with an elevating ap-
paratus, of an clectric cireuit, energizing-mo-
tor deviees arranged to cffect the stopping of
the car upon the breaking of said circnit, with
a dynamo-clectric generator driven by the
movement of the car, and two storage-bat-
teries, one of which is in cirenit with the gen-
crator and the other with the safety-cireuit,
with means for changing the respeetive cir-
cuits with the respective batteries, substan-
tially as herein set forth.
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10. The combination, with an elevating ap- |

paratus, of an electric safety-cireuit, energiz-
ing cleetric-motor devices arranged to effect
the stoppage of the car upon the breaking of
said cireuit, with a dynamo-electric generator
and two storage-batteries, one of which is con-
nected to the generator or charging-cireuit,
and with switeh mechanism arranged to re-
verse the said eircuits in relation wich the said
batteries, and with the magnets S &, arranged,
respectively, in the charging and working cir-
cuits, and the armature T, playing between

said magnets and connected with the. said

switch, substantially as and for the purpose
set fortl.

11. In combination with an clevating appa-
ratus, the safety clectrical circuit-energizing
motor devices arranged to effect the stopping
of the ear on the hreaking of said cirenit, with
an electrie alarm normally out of eirenit, and
Incans, substantinlly such asdeseribed, where-
by the breaking of the safety-cirenit closes the
alarm-cireuit and causes the same to sound
when thesafety-circuitis broken, substantially
as herein set forth.

ROBERT M. CURTISS.

Witnesses:

JNo. Ti. GAVIN,
Oras. M. HiGans,
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