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ﬂoors of a, bm]dmg, showing devices apphed
thereto embodying my 111@*@11’01011 electrically
- operated and controlled; Fig. 2,a similar view
- to Fig.. 1, but showing the dewees mechan- | -
'Jcally operated but electncaﬂy controlled. .
Fig. 3 is a detail section of the car, showing
_Lhe circuit making and breaking deﬂees ap-
- plied theretoy I‘lo 4, a detail view of the con-
- tact-plates, and 1310' 5 a detfail view of the
-~eleetmeﬂlly-opel&ted door- -opening ‘mechan-

1sm.  Figs. 6, 7, and S are detail views show-
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Be it known that I, FRANK K. IIDRDMAN

I‘lﬂure 1i1sa dmﬂ 1*&111111&‘51(; GIGVthlOll 01‘: tw

: ing the construotlon and arrangement of parts.
N ;.__-'..of the door opemnn‘_ and eloqmn mechﬂmam

| ally.:
-[111\?’911131011 to have the door 0[)61111]0‘ and clos-. o
ing mechanism purely mechanicalinits char- - -
"aeter and sunply eleetmccblly contmlled in: 1ts S
_jopemtwn | |
- 'With these ends in view I have 111115131’*&13(3(1-
in the drawings different embodiments of my 83
invention, Whlc,h I will now proeeed to . de-
‘seribe, it being understood that buttwao fl o0rs ..
|ofa buﬂdmo are illustrated in Figs. 1and 2,

| ar 1s- supposed to hav u
5t0pped at the upper or second floor, at which. | S
| the door is shown 0pen whlle 111e lower (:1001 DRSNS
is closed.. | - o |

) .-and the elev&tor“’

elevator-c
the drm’vm

Sunﬂa,r letters of 1"eferenee mdwf.-bte the R
_Same parts in the Seveml ﬁﬂ ure Sot the drmv

IlﬂS

the -control-lever of the elevator-car, which

operates the valve controlling the ]1]‘:’1311:10-:-
cable of the car in such manner that. When .
the leveris at a central or ““stopped” posi-
tion the door-opening mechanism will be
brought into play, whﬂe, if the leverisin a
: posmon for either an ¢ up”or‘‘down” travel 65 -
of the car, the door. 0pemn oand (31051110 mech- -
-anisms will remain inoperative, or, 1*athe1* T
‘when moved from stopped to up or down po<;1-"-_j; R
~|'tion the door- -operating’ mechanism at the =
1 floor at Whlch the: car has stopped will be
permitted to close the door and then remain
r._moperatwe until itisdesired toagain openit. . .
It is within the contemplation of my inven-- - .

-| tion, however, to have the control devices of
;_suoh oharacter tlmt the door may be either

Refemmn b} 16tt61‘ to the accmnpanynw it e
“drawings, 1etA1nd10ate the floors of a build- =~ =
ingand Bdoorsof the elevator-shaft, in which
{ works, in any usual or preferred manner,an - .
car, the floor C of which is &hown in-. ..o

The door opening and 6108111*0?{ R
:111@(:11&1115111 EL'L each floor comprises a wheel =
D, suitably journaled at the side of the cle-
.'vatm*-&haft and provided with a Seﬂmental_? SERTERTE
I';1"10L 01 tocth E,Wlth whmh engaﬂ'e% & r<~1)Mm"'+--“ el

in w 111011 the dew(,e% are 1116@11@1’1103111.? npm' R
| _ated and electrically controlled. o
_a citizen of the Umted States, and a 1‘631(:161113} -
of Winnetka, in the county of Cook and State
of Illinois, h:;we invented certain new and | i
- useful Improvement% in Door Opening and |
o }Closnw Appamtus for - Elevators, of Wlnch*
- the following is a full, clear, :emd exact de-
- seription, 1“efe1*enee bemﬂ had to the accom-
panying drawings, fm‘mmtr a pm*t Of ﬂll‘%_
-'speelﬁeatlon o e L
- T'his 111V611t1011 1‘613136‘% to 1111];)1*0\*6111611‘[5 in
“door opening and closing apparatus for ele-
vators, and has for its prime object the Pro--
- vision of devices whereby the doors of an ele-
- vator-shaft will be automatically opened and
. closed by the stopping of the eleva‘rm -car at':
| any floor of the building., .. S
‘Another object is to have the door 0];)6111110
_and closing mechanism operated 1in whole
‘orin part, by electricity, in such manner that
the entire apparatus may be electrically oper-.
“ated and. controlled, or meehameallv oper
ated but eleetrleally contmlled o
A further object is to havein an appcu*a,tus;{
. of this character the capablhty of -complete.
- automatic operation in Doth opening and |
© closing the doors or nmmmlly controlled,
. -'__'I.Wheleby the opening of the doors need not.
take place until the elevator-car arrives at a |
- landing, and the. closing of .the doors may
- take place be’rore ﬂ]e eav 1em es a L«mrhn Q- 01*-]
| _ﬂ001 | | . )
- These an(l such othel ob,]eets ds nmy here-'.
inafter appear are attained by the devices |
. 1llustrated in the acenmpﬂnwnw rh*mvmﬂ% m__
- which— " ' - - : -

In the .pl"eferred form of my mventlon theﬁ o
;}eontro] devices are automatically opemted by |

6o

‘opened and closed or closed only, Wlthoutt_j SRR
movement of the control-lever, the motor-in -~ = =
all cases, however, being eontrolled electrie-
Tt is also Wlthm the purview of my
8o
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sald lever.to turn with the wheel.
is connected by a link J with the door B, so

oD

actuated lock-bolt It, which 1s normally held

oufof engagement with the teeth by its spring.
"I’his loclk-bolt is mounted upon a lever G,

loosely journaled upon the axle or pivot of
the wheel D, and having mounted upon one
end thereof an electromagnet II, the arma-
ture I of which is secured to a projection on
the lock-bolt IF, so that when the said magnet
1s energized to attract its armature the lock-

bolt 1g Lhrown into engagementwith the teeth

or projections I on the wheel D, and thereby
locks the lever  to the wheel, <0 as to cause
This lever

that when the lever is turned upon its pivot
in one direction the door will be opened, and
when turned in the opposite direction the

door will be closed, the attachment of the hink
to the door and the pivot of the lever being
so arranged that the pivotal connection be-

tween the lever and the link when the door
1s closed will be brought to a dead-center,

—and thereby serve as a lock for the door to

D, and 18 also trained overapulley at the top
of the shaft and a drum M at the bottom of
~the shaft, which latter is driven by any suit-

30

prevent the opening of the same O\GOPL by
rocking the lever.

The series of wheels D are actuated by an
operating-cable K, which is trained around
and preflerably secured to each of the wheels

able motor, a hydraulic motor being shown in
the drawings, the valve of which is actuated

~and controlled by the electromagnet N, so

Lrd
CJ,

10
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form of motor whose operation

that when said magnet is energized the valve

of the motor will be opened and the operating-

cable driven to cause the opening of a door.
Of course, at all of the landings, except that
at which the car has come to rest, the electro-
magnets 1l are not energized, and hence the

wheels D at such landings are free to turn

without causing the opening of the door.

I do not desn‘e to limit myself, however, to
a hydraulic motor, or to a motor of any par-
ticular kind or eonstruetion, 1t simply belng
necessary to my construction to have some
can be con-
trolled by the electromagnet N and which
will actuate the operating-cable. Iorthecar-
rying out of my invention in its preferred
form I employ at eachlanding three contact-
blocks O P Q, and upon the elevator -car
two contact-plates R and S, as will be more
clearly seen in Ifig. 4, the contact-plate R be-
ing broad enough to close the circuit between
the blocks P and Q,while the contact-plate S

closes the circuit through the contact-block O.

T'he contact-blocks O and P are in the main
circuit containing the magnet N, while the
contact-block Q isin a branch circuit contain-
ing the magnet Il of the door opening and
closing mechanism. In the car is a metallic

h
plate r_[,, adapted and arranged to be engaged
by the operating-lever U of the car whenever

the latter 18 in a central position, the lever
being connected with the contact-plate R by
the wire V and the contact-plate I’ being con-

before the clevator-carleaves alanding.

by wirese with

570,476

nected by the wire W with the contact-plate .
This lever U is connected with the elevator-

control cables, and for this purpose it may be
provided with pulleys on which said cables
can betrained.  Intheline between the plates
T and S, I prefer to insert a push-button X,
through which the circuit is normally closed,
sothat when desired the circuit may be broken
at this point to permit the closing of a door
One
line of the main cireuit, which comes in over

wire «, 18 connected serl :-1113 through the con-

tact- block% O, the connection at the first land-
ing, however, hzwuw an ordinary switch 0, so
that when the el’evator—-car is at the bottom of
the shaft this switch may be thrown so as to

30

brealk the circuitat that point and prevent the :

operation of the door-opening mechanism
while the operator 1s away from his car.

The

other line of the circuit, coming in over the

wire ¢, is connected Sermllv W1t11 the contact-
blocks P, and also in branches by wires d with

the electromagnets I1 of the door-opening
ch latter arein turn connected

mechanism, wh

the contact-blocks Q, and from
1 the contact- plate R to the

thence throug.

other line of the circuit.

The purpose of making the contaet-bloehs
P shorter than the contaeﬁ bloecks O and Q1S

05

to energize and actuate the magnet H of 13]16 |

door opening and closing 1110011:511115111 betore
the motor is started up _&nd, through the oper-
ating-cable, made to open the door. It 1s

preferable that the locking of the door-open-

ing mechanism and the operation of the motor

100

should be successive, although no particular

harm would result if they were practically
simultaneous, and, indeed, the locking might

occur after the motor had commenced opera-

tion withoutdefeatingthe object of myinven-

“tion, but such operation would he liable to in-

jure the mechanism.

I’ designates the 1)&’(‘(@1\ or other source of
(,10(,13110&1 energy.

It will thus be seen that where the mechan-
1sm is electrically operated and controlled
whenever the car reaches alanding or floor the
circuit will be first closed through the electro-
magnet operating the cluteh of the door open-
ing and closing mechanism at such floor by

105
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the operating-lever U being brought to the

center and making contact with the plate T,
which closes the electric circuil through not
only such magnet, but also the control-magnet
N of the motor. When the control-lever is
thrown to either side of the center to cause
the car to move up or down in the shatt, the
circutt will be broken and the door will be re-
closed through the operation of the motor in
the escape of the operating-fluid, or by any

sultable connections which 1t may be desired

to make that will Dhe thrown into operation

upon the breaking of the electric circuit, such

connections being common and well under-
stood. If, however, it should be desirable to

close the door before the car starts to leave a
| landing, then the operator, by pressing upon

120
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~ the pubh button \ in the car, will bleah the ;
~ circuit and cause the same 1esult as 1f the

“control- lever were thrown over to break the

~ ¢ircuit.

L TIO
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for the operating-lever to make and break the

~circuitmay be entirely dispensed with and the
- circuit be closed at each floor by the passage
‘of the car, but such passage would be made
with Sufﬁelent speed to prevent the motor from
gettingunderoperation and eause the opening
| of the door unless the car stopped at a ﬂoor :
In such case when the car left the floor the
‘doors would close automatically, or by the em-
ployment of the push-button the circuit might

be broken an< the door elo%ed befom the car

_.S’rm"ted to leave the floor:.

In the eleetronleehanlccﬂ COIlbtl uet ion 1]11_18—-

trated in Figs. 2, 6, 7, and 8 the only differ-
ence in the opemtlon is as to the door open-
ing and closing mechanism, which is purely |
: meehameal, a,nd thus saves conmderable wir-

- ing and the location of magnets in the shaft.

o _30.

In this construction the loeklllﬂ-bolt is nor-
mally held out of engagement bv the lever f,
~actuated by a. spring.g,of ﬂl*ethel strength.
- thanthe spring &, which works upon the loekﬁ-;-
~ Dolt, and hence When the leveris unrestrained
~ the lock-bolt would be normally held out of
- engagement with the teeth or pro;]ectlon% on |
the wheel D. On the top of the carislocated.

~a shoe or engaging devlce which stmkes the
.. .free end of the 1ever 7, or a roller 7 thereon,

~overcomes the tension of the spring ¢ ac'tu--_

- . ating this lever, and permits the spring 7 of |
"~ ment with the teeth or ‘projections on. the
~ wheel.".
- each floor as the car passes, but unless the
~control devices have been actuated to put
the motor for the operating- cable mto a(*tlon
i’-’nhe door will not be opened L
- The mechanically- opers: 1136(1 door 0pe11111ﬂ_
“and closing mecham&,m just described is not
'. elmmed speelﬁeally in this application.
Having described my invention, what 1
— -clann, and de%n ¢ to seem-e by Letter‘s Pa‘rent ;
_:_j?'. 1. I'n 2) door openm Eblld_ (,10531110 appalfuus
for elevators, the combination Wlﬂl an ele-.
vator-car, a door-opening mechanism, an op-
. erating-cable therefor, and a motor of an
SRR cleetrm cireuit, an electromagnet in sald ¢ir- |
~cuit operating the valve of 5&1(1 motor, and | -
-~ means upon the elevator-car for making and |

:.-';:..: 40

: S o

the 10(3}{-—1)01’5 to qhoot the bolt out into engage-

Thls actlon will, ‘of course,. occur at

breaking said e]ectl'lc cir cmt, ﬂub%tantlally

L as descmbeﬂ

It is also obviousthat the connection

| vator- -Car,

In a (1001 openlug and 010:31110 apparatus .

Ior'elevators, the combination with an ele-

vator-car, a door-opening mechanism, an op-
6o

emmw-—c&ble therefor, and a motor for sald

cable, Of an electric 011‘011113 an electromag--

net mcluded in said ecircuit for operating the

valve of said motor, and means carried by
the car for autom&tmally making and break-

ing said circuit, substantially as descrlbed

- 3.-In a door opening and closing apparatus

for elevators, the combination with an ele-
vator-car, a door opening and closing mech-
anism comprising an electromagnetic elutch
an opemtmﬂ‘—ca,ble for such mech&msm :-md

a motor for said cable, of an electric cireuit
|-in which is included the magnet of the said

clutch, an electromagnet for operating the = -
valve Of the motor, and means carried by the

75

car for making and breakmg sald 011*(311111 Sllb-
Stanmally as descmbed

7° .

4. In a door opening and elosmn appm*&tus} -

for elevators the combination of a door -open-
ing mechanism, a motor at the bottom of the
elevator-shaft adapted to actuate said mechn;
‘anism, and lever-control devices upon the car
'eonnected in electric circuit with the motor
and adapted to set the latter in operﬂmon -
'_substantmlly as deseribed. o
5. In a door opening and 01051110* appamtus j
for elevators the combination Wlth an ele-.
a door-opening mechanism, an op- .
.eratuw-cable therefor, and a motor for said = ..
cable, of an. electric 011-011113 an electromag-
net included in said circuit for operating the
valve of said motor, contact-blocks secured - -
| in the elevator- shaft and contact-plates car- .
ried by the car. and. adapted to close the cir- -
cuit through engagement with said cont&ct-j{}
'blocks subst&ntmlly as deseribed.

80.'--5

90

0. I11 a door opening and closing appalatus_g SN

| for elevators the combination With. an ele-
,'.Vaior car, a door opening and closing mech- ~ .
anism comprising a clutch, an 0];)61?&13111%{3&1)16‘ o

| forsuch meehan] sm anda motor forsaid cable, 10c
of an electrie circuit including the magnet of. o
said clutch, an eleetromagnet for opemmnnﬂ o

| the valve of the motor, three contact-blocks
secured in the elevator—shaft and two contact-
plates carried by the car and adapted to en-

105

cage said contact-blocks and close the 011'-{-.

'emts 911b5tant1a11v as d(,scrlbed

- JBRAN"I';L E. IIERDMAN
W mlesses

M. E, sﬂmms
() R. BARNETT
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