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To all whom it may concer :

‘Be it known that I, CHARLES L. CLARKE, a
citizen of the United States, residing in New
York, in'the county and State of New York,

5 haveinvented certain new and useful Improve-
ments in Electrie Indicating Devices for Ele-
vators, of which the following is aspecification.

My invention relates o the class of appara-
tus employed for electrically indicating the

1o position of an elevator with reference to the
tloors of the building in which it is placed, as
well as its progressive movement.

The object of the invention is to provide
means for moving an indieating-arm in a suit-

15 ablemanner for designating the position of the

elevator at all times through the agency of

_electric currents automatically transmitted by
the movements of the elevator.

The invention is based,in some measure,up-

20 on certain inventions-of mine relating to te-
lemeters which are described in Patents Nos.
284,382 and 285,5672. The invention consists
in attaching to someé moving portion of an
elevator or its operating apparatus a device
adapted to transmit a predetermined number
of eleclric impulses during the execursion of
the elevator from one to the other of its limits,
and during its opposite excursion to transmit
aseries of impulses equalin number, but either
30 of a different polarity from those first trans-
mitted or else through a different system of
apparatus. Theseimpulses, agthey are trans-
mitted act to move a series of indicating fin-
gers or pointers in one direction or the other,
thereby causing the position of the elevator to
be at all times indicated at the several points
where such indications are desired. The
means which it is preferred to employ for
transmitting the electric impulses consist of a
4o shaft which is mechanieally caused to revolve
in one direction or the other by the movements

of the elevator-shaft. and upon this shaft is
carried a circuit-closing arm adapted, when
moving in one direection, to suceeaswely com-

45 plete an electric cireuit by making contact
withacontact-arm placed upon one side of the
same. When moving in the opposite direc-
tion, the circuit-closing arm in like manner
completes an eleetrie cirveunit through a con-

50 taet-arm placed upon the opposite side of the
circnit-closing arm. The two cireunits thus
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w
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o

completed may either unite with asingle main

line or proceed independently to the receiv-
ing-instruments. In each cirenit there is
placed an independent electro-magnet, serv- ss
ing, when vitalized, to actuate the contact-arms
in the direction of motion of the circuit-clos-
ing-arm, through which the circuit is at any
time closed from the circuit-closing arm. "The
impulses, however, are transmitted over the 6o
main line fo a receiving-instrument, which
they serve to actuate in one duectlon or the
other, accordingly as the movement of the cir-
cuit-closing arm is in one directionor the op-
posite. Thecontact-points through which the 65
electric circuit is closed are preferably pro-
vided with shunt-circuits, for the purpose of
preventing them from becoming corroded by
the disruptive discharges which tend to oceur
at the instant an electrlr‘ circuit is broken. 7o
These shunt-circuits are designed to be com-
pleted after the primal contact has been made,
and after the delicate points have been sepa-
rated the cirenit is interrupted -at a point
specially constructed to receive the discharge. 75
In the accompanying drawings, which illus-
trate my invention, Figure 1 shows an elevator
with the transmitting and receiving apparatus
connected therewith, a portion of the appa-
ratus .being shown in diagram. Tig. 2 illus- 8o
trates certain details in the construction of the
transmitting apparatus. . Figs. 3 and 4 illus-
trate modifications in the organization of the
transmitting apparatus. Fig. b illustratesa
convenient form of receiving-instrument. 85
Referring to Figs. 1 and 2, A represents an
elevator moving in an elevator-shaft, B, by
means of force communicated thereto throngh
a cable, C.  Attached to a drum or pulley-
shaft, a, is.a small pulley, ¢*, from which a go
belt, ¢’ is extended to a belt-wheel, ¢'. From
this belt wheel a belt-conneetion, a, is made
with the shaft b’ of the t 'nnSnlitting apparatus.
The connections, it will be seen, between the
moving mechanism of the elevator and the g3
shaft b’ of the transmitter are such that the
latter will be revolved in the direction indi-
cated by the arrow ' when the elevator is
moving in one direction, and in the opposite
direction when the elevator is moving in the 100
reverse direction. The movements thus im-
parted to the shaft I’ are caused to transmit
clectric impulses of one polarity or the oppo-
site, according to the dlrecmon of the move-
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ment of the elevator, by means of a circuit:
closing arm, C, and two contact-arms, ¢’ and
C. The cireuit- elosing arm € is mounted
rigidly upon the shaft 3" and moves therewith.
and carries contact-points ¢ e. The contact-
arms ¢/ and C* ave carried upon the support
of a toothed wheel, I, and they respectively
carry contact-points ¢ and ¢*.

The wheel Eis constructed to be revolved
in one direction or the other, according tothe
direction of movement of the arm C, by means
of two electro-magnets, I and F*.~ For this
purpose the sleeve ¢, forming a support for
the contact-arms € and % is insulated from
the shaft ', as shown in Fig. 2, and the con-
tact-arms themselves are also insulated from
each other, as will appear in the same figure.
A contact- brush, D, serves to complete an
electric connection from the earth at G,
through a conductor, 1, to the shaft ¢ and
thus to the eircuit-closing arm ¢, Two similar
brushes, &’ and @, serve in like manner to
complete independent electrical connections
through conduetors 2 and 3, respectively, with
two contact-arms, 2’ and #’, respectively, The
contact-arm %' normally rests against an insu-
lated contact-stop, A%, A contact-arm, #%, simi-
lar to the contact-arm %', normally presses to-
ward the contact-stop 2° upon the opposite
side. This arm, however, is normally held
away from the stop »° by means of an arma-
ture-lever, . The armature-lever F* serves
as a support for an armature, T¥, which is ap-
plied to the electro-magnet ¥, and a retractile
spring, ¢, serves to normally draw thisarm and
lever away from the electro-magnet into the
position shown in the drawings. A similar
armabure, F', and lever I’ are applied to the
electro-magmnet I*, and serve, under the influ-
ence of a spring, %, to hold a corresponding
contact-arm, %%, away from the stop 7', against
which the spring 7* normally presses.

The stop %° is connected through a conduct-
or, 4,with a cirenit-interrupting arm, ¢, which
normally rests upon @ stop, ¢°, which in turn
is counected through a conductor, 5, with one
pole—say the positive—of a battery, O’. The
negative pole of this battery is connected
through a conduector, 6, with the earth at G'.
Above the extremity of the short arm of the
lever ¢ extends an extension of the arm f’ of
the armature-lever I, and this extension, when
the armature is drawn into its forward posi-
tion by the -electro-magnet ¥, serves to raise
the lever ¢’ from the point ¢°, thereby inter-
rupbing whatever circuit may be completed
therethrough. A similar arm, ¢* rests npon
a stop, ¢', and the point %' is connected with
this arm through a econductor, 7, including the
coils of the electro-magnet F°.  The stop G*is
connected through a conductor, 8, with -the
negative pole of a battery, 0% and the posi-
tive pole of this battery is connected with the
earth at G* throngh a conductor, 9. The func-
tion of the arm ¢* and the stop ¢ is similar to
that of the arm ¢ and stop ¢°.

When the cireunit-closing arm C is revolved
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in a given direction—say that indicated by the
arrow «—it will make contact with the con-
tact-arm (', thereby completing the connee-
tions of an electric circuit as follows: from
the earth at &, through the conductor 1, brush
D, arm C, brush ', conductor 2, arm ¥/, stop
1%, conductor 4, including electro-magnet I¥,
the arm ¢/, stop ¢, conductor 5, to the posi-
tive pole of the battery O, the negative pole
of which is connected through the conductor
6 with the earth. The electro-magnet T will
thereupon be vitalized, the armature-lever I*
will be drawn into its forward position, thus
serving to reclease the arm 7°, allowing it to

rest against the contact-stop 4%, and immedi-,

8o

ately afterward forcing the arm 4" away from -

that stop. There will be then substituted
therefor a ecircuit from the battery O to the
point #* in the manmner already shown, from
thence to the contaet-arm /. This arm is in
connection through a conductor, 7, with a main
line, L, and an impulse will then be transmit-
ted from the positivepole of the battery O to
the main line. The remote terminal of the
line I, it will be understood, is connected with
the earth at G* or it may be connected back
through a metallic condunctor with the ground-
ed poles of the batteries O’ and O*. "In the
same manner, when the movement of the arm

C is in the opposite direction, the cirenit of

the battery O will first be closed through the
arms C and %, and, upon the movement, of the
armature I, through the conductor #* with the
main line I, and a negative current will then
be sent to line. In this manner positive or
negative currents will be sent, according to the
direction of the movement of the arm C; but it
becomes necessary, in order to permit a further
movement of the arm, that the contact-points
should be separated from the circuit-closing
arm C. TFor this purpose the armature-levers
I and FPare respectively provided with actu-
ating-pawls " and 2%, which serve, when either
armature-lever is drawn into its forward posi-
tion, to engage the wheel I, and during its ve-
turn movement, in response to the spring s,
turns it in the direction of the movement of the
arm C. Thus the pawl ¥ turns the wheel Tin
the direction of the arrow &', and the pawl J# in
the opposite direction. It willbeobservedthat
the result of this movement is as follows: The
forward movementof the lever I, for instance,
causes the contact of the arm /* to be substi-
tuted for that of the arm 7" with the contact-
stop 1’, and Dbefore the circuit is again com-
pleted through the arm %, the reverse niove-
ment of the lever causes the contaet-arm ¢ to
be separated from the circuit-closing arm C.
Both arms C" and C%, being carried upon the

same support, are moved in the direction of

the arrow 2/, and the distance throngh which
they are thus moved corresponds to the dis-

tance through which it is designed’ that the

arm C shall be moved before making a second
contact with the arm C". It will be observed,
moreover, that this interruption takes place
while no current is traversing the arms (7 and
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C, so that no electrical discharge will take place
across the points ¢ and ¢ carried thereby. The
forward movement of the armature-lever I
will cause the contact-arm ¢’ to be separated
from the point ¢*, thereby interrupting the
cirenit of the battery, and whatever electrical
discharge may tend to take place will oceur at
the point ¢/, which for this purpose is con-
structed to receive such discharge without in-
jury. This interruption causes the electro-
magnet I to be demagnetized, thereby per-
mitting the return movement of the lever F°.
Precisely the same operation will occur when
the electro-magnet F* is vitalized by the con-
tact of the circuit-closing arm C with the con-
tact-arm C*, with the exception that the move-
ment of the wheel E will be in the opposite
direction. So long as the elevator continues
to move in one direction—say upward—the
circuit will continue to be completed and
interrupted in this manner, positive electric
impulses being sent upon the line I, through
the action of the arm C’, and in precisely the
same manner a series of negative impulses will
be transmitted, when the elevator descends,
through the ageney of the arm €. The im-
pulses thus transmitted are employed for actu-
ating the receiving-instruments in one direc-
tion or the other, in correspondence to the
movements of the arm C, in the same manner
as set forth in my Patent No. 284,382. The
main line is connected through the coils of a
polarized relay, M, (see Fig. 5,) with the earth
atG*. Anelectro-magnet, M’,is connected with
one arm of au electrie cireuit, 10, and a cor-
responding electro-magnet is connected in a
branch cireuit, 11, of the same battery, o'.
When a positive electric impulse is sent over
the main line through the coils of the electro-
magnet M, the armature of that magnet will,
by resting against the stop w/, cause the cir-
cuit of the battery o’ to be completed throngh
the conductor 10, including the electro-mag-
net M. A negative electric impulse serves,
by carrying the armature into contact with the
contact-point m* to complete the connections
of the local battery through the conduector 11,
inelnding the electro-magnet M2

The electro-magnets M and M? are provided
with armatures and armature-levers for actu-
ating a wheel, N, in one direction orthe other,
accordingly as it is a positive or negative im-
pulse which is transmitted over the line.
shaft o of the wheel W carries a pointer, P,
extending in front of a dial, P. - Upon this
dial are formed characters of any convenient
description for indieating the number of im-
pulses of a given character which have been
transmitted, or, in other words, the position
of the cireuit-closing arm C, and thus of the
elevator A.

It may not always be necessary to employ
a continuity-preserving key such as that pre-
sented at //, 4%, and 2° in Tig. 1; but an or-
ganization similar to that shown in Fig. 8 may
be adopted under certain cirecumstances. This
organization is designed to employ two main

The.

[ lines, I and 1 over which the electric im-
pulses are transmitted. In this figure I have
shown the pawls %’ and &* arranged to move
the wheel E during the forward movement of
the armature-levers T° and ¥ which are ap-
plied to the electro-maguets I’ and %, respect-
ively. A single battery, 0, is employed, and
this battery is conuected through a conductor,
13, with the contact-brush D', which completes
the circuit with the circuit-closing arm C. The
brushes @' and d@* are respectively connected
with extensions f° and f° of the armature-le-
vers I* and F°, and throngh conductors 14 and
15, respectively, with the main lines I/ and T2
The coils of the electro-magnets I’ and F* are
included in the conductors 14 and 15, respect-
ively. 'When, therefore, the arm C makes
contact with either of the contact-arms ¢ or
(% the circuit is first completed through the
coils of the corresponding electro-magnet to
the main line.- The -armature responding
‘thereto immediately causes a contact- point
carried upon the arm f°or f° to strike against
an arm, ' or b, which are respectively applied
thereto. Thesearms 2 and /*are respectively
connected through conductors 17 and 18 with
the corresponding circuit-interrupting arm, g’
org’. Thecontact-points ¢*and ¢*are respect-
ively connected through conductors 19 and 20
with the conductor 13,1leading from the battery
O".  'When, therefore, one of the extensions J?
or f° strikes against the corresponding spring,
AT or I, the circuit of the battery will be com-
pleted through the corresponding conductor,
19 or 20, and the arm ¢ or ¢* to the extension
J?or £ and thence through the conductor 14
or 15 to the corresponding main line. The
points ¢ will thereby be shunted, and the fur-
ther advancement of the pawl causes the points
to be separated. The still farther advance-
ment of the armature F° or F® causes the ex-
tension f* or f* to actuate the circnit-inter-
rapting arm ¢’ or g% thus entirely interrupt-
ing the cireuit of the battery O°. ~The arma-
ture-lever thereupon resumes its normal posi-
tion, the contact-arms having been advanced
through the distance represented by one tooth.
It will be observed that in this organization
the contact-arms €' and C* are applied rela-
tively upon the opposite sides of the wheel |
from that represented in Fig. 1, for the rea-
son'that the pawls are constructed to revolve
the wheel in the opposite direction from that
shown in Fig. 1. This, however, is a feature
in the organization which may be variously
modified without in any way affecting the
priuciple of theinvention. The receiving-in-
strument employed in this organization may
be any suitable form described in the patents
hereinbefore referred to.

InFig. 4amodificationisillustrated in which
the continuity-preserving keys described in
connection with IMig. 1" are employed in
connection with two additional electro-mag-
nets, which act to take the place of those em-
ployed for imparting the primary movements
to the armature-levers ¥* and F*, and to hold
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the same in their advanced positions until the | therefore herein ciaim anything shown, de-

civeuitis interrupted by the interrupting-arm
¢ or g°. Tn this organization the batteries O
and O* arve connected with the stops ¢* and ¢,
respectively, and the arms g aud ¢ are con-
nected through the conductors 4 and 7 with
the stops &' and ', respeetively. The electro-
magunets ¥ and I* are, however, not included
in these conductors, as in Fig. 1, but are in-
cluded in the eonductors 2 and 8, which lead
to the brushes ¢'and &, respectively, from the
arms 2 and 2. Two sapplementary electro-
magnets, ¥ and I, are included in the con-
ductors I and 7%, leading from the arms »* and
1* to the main line L. These electro-magnets
act nponarms /¥ and /", applied to extensions
of the levers I and ¥, These electro-mag-
nets arve placed in cireuit after the circuit ol
the battery O and O* has been completed by
the action of the circuit-closing arm Cstriking
against the contact-arm O or ?, and the
cleetro-magnet I or I has advanced the av-
mature-levers ¥ and F" until the arm 72° or 2*
is in contaet with its stop 47 ov L', The fur-
ther advancement of the armature-leverin re-
sponse to the attraction exerted by the sup-
plenmentary electro-magnet causes a separation
of the points ¢ by the action of the pawl #° or
15, in the same manner as described with ref-
erence to Fig. 3, and also a separation of the
arm 1’ or /* from the points 2 or &', This
Jast action preferably takes place after the
separation of the points ¢, although it is evi-
dent that it may take place before or-simul-
taneously therewith. The eireunit of the bat-
tery then remains closed only through the
supplementary electro-magnet. The still fur-
ther advancement of the armature-lever which
is being actuated causes the circuit throngh
the supplementary electro-magnet to be also
interrapted through the ageney of the arm ¢
or ¢*, whereupon the armature-lever resumes
its normal position. In practice it is found
desirable in this organization to so construet
the apparatus that the points ¢ shall separate
atter the arm 7’ or /* has been separated from
the stop 77 or 2%, for in this manner the dis-
charge of the electro-magnet ¥ or I will take
place entively at the stops 77 and 7', and no
spark will be possible at the points e.

In practice it will be found desirable in some
instances to conneet the arms ¢ and g%, ve-
spectively, with their stops ¢* and g%, through
artifieial resistances 27 and +%, which are de-
signed to relieve the points carried by the
same from the electric discharge by affording
a path of high resistance for the same. 1t is
evident, however, that the resistance offered
by these artifieial resistances should be snfli-
ciently great to prevent the passage of cur-
rents from the batteries O and OF of suflicient
foree to vitalize the cleetro-magnets I and I

In another application filed December 26,
1883, (Serial No. 115,514,) I have shown and
deseribed certain organizations of apparatus
in some particularssimilar to certain organiza-
tions shown and deseribed herein, and I do not

scribed, and claimed in said application and
not specifically claimed herein,

I claim ag my invention—

1. The combination, substantially as here-
inbefore seb forth, with an elevatorand ashaft
and means for revolving said shalt in one di-
rection or the other, in accordance with the
movements of said elevator, of a circuit-clos-
ing arm carried upon said shaft, two contact-
arms upon opposite sides of said ecireuit-clos-
ing arm, means,substantially such as deseribed,
for caunsing said civeunit-closing ari to repeat-
edly complete an eleetric cireuit through one
or the other of said contact-arms, according to
the direction of motion of said elevator, one or
nore indicating deviees which are actuated
when a cireuit is thus completed, and means,
substantially such as deseribed, for separating
said eontact-arms from said eircuit-closing
arm. ‘

2. The combination, substantially as here-
inbefore set forth, with an elevator and aseries
of indieating devices for indieating the posi-
tion of said elevator, of a cireunit-cloging arm
actuated in one direction or the other by the
nmovenents of said elevator, two contact-arms,
against one or the other of which said cireuit-
closing arm is caused to impinge, according to
the direction of movement ol said eclevator,
one or more electric batteries from which elee-
tric impulses are transmifted in the proper
manner toactuatesaid indicating deviees wlen
said circuit-closing arm impinges against one
or the other of said contact-arms, and meang,
substantially such as described, for separating
saidl contact-arms from said ecireuit-closing
arni.

3. The combination, substantially as here-
inbefore set forth, with an elevator and a series
of indicating devices for determining the posi-
tion of the same, of a vevolving cireait-closing
arm, means for actuating the same in one di-
rection or the other, according to the move-
ments of said elevator, two revolving contact-
arms upon therespective sides of said cireuit-
closing arm, and means, substantially sueh as
described, for causing said cireuit-closing arm
to transmit an electric impulse for each prede-
termined distance through whiech said elevator
passes in a given direction.

4. The combination, substantially as here-
inbefore set forth, of an elevator, a series of
indieating devieces for determining the posi-
tion of said clevator, acircuit-closing arm mov-
ing at a rate proportionate to the movements
of said elevator, two contact-arms respectively
applied to said eireuit-closing arm, and means
for causing said cireuit-closing arm to eom-
plete an eleetrie eiveuit through one or the
other of said contact-arms, thereby causing
said indieating devices to be actuated i one
direetion or the other, and also advaneing said
contact-arms in the direction depending npon
the direction of movement of said elevator.

5. The combination, substantially as here-
iubefore set forth, of an elevator, means for
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raising and lowering the same within its shaft,
a circuit-closing arm moving in one direction
or the other, according to the direction of
movement of said elevator, two electro-mag-
nets,through one or the other of which an elec-
trie cn'eul‘o 18 eompleted by the action of said
circuit-closing arm, aceordingly asit ismoved
inonedirection or the opposite, and independ-
enteircuit-interrupting devices ineluded in eir-
cuit with said electro-magnets, and serving,
substantially as described, to interrupt the
circuit thus completed throu ghoneorthe other
of said electro-magnets.

6. The combination, substantially as here-
inbefore set forth, With an elevator and means
for actuating the same, of a series of indicat-
ing devices, a circuit-closing point caused to
move in one direetion or the other, according
to the direction of movement of said elevator,
two electro-magnets, through the coils of one
or the other of which said point acts to com-
plete anelectriceircuit, thereby actuating said
indicating devices in one direction or the oth-
er, accordingly as said circuit-closing pointis
woving in one direction or the other, and in-
dependent means, substantially such as de-
scribed, for mterruptmo the cirenit thus com-
pleted when said indicating devices have been
actuated.

7. The combination, substantially as here-
inbefore set forth, of an elevator, a mov-
able circnit-closing point, the movements of
which arecontrolled by the movements of said
clevator, one or more indicating devices for
determining the changes in position of said

913

elevator, two contact-points respectively ap-
plied to said cireuit - closing point, means,
substantially such as described, for moving
said contact-points in the direction of move-
ment of sald ecircuib-closing point, and two
electro-magnets, through one or the other of
which an electric cireuit is completed, accord-
ingly as said circuit-closing point is caused to
impinge against one or the other of said con-
tact- pomts

8. The combination, substantially as here-
inbefore set forth, of a revolving cireuit-clos-
ing arm, two contact-arms, against one or the
other of which said ecircuit - closing arm is
caused to impinge, acccxlingly as its motion
is in one direction or the other, two batteries,
two electro-magnets respectively included in
conductors normally connected with said con-
tact-arms, respectively, armatures and arma-
ture-leversapplied to said electro-magnets, re-
spectively, one or more indicating devices in-
cluded in a normally-open circuit, and eireuit-
changing devices applied to said armature-le-
vers, whereby the conductor leading from
elthe1 battery to the corresponding contmcb
arm is qutomatlcally disconnected from that
arm and connected with the conductor, includ-
ing saidindicating instrument or instruments.

In testimony whereof I have hereunto sub--

sceribed my name this 20th day of March, A.
D. 1884. :

: CHARLES L. CLARKE.
Witnesses:

Danr. W. EDGECOMB,

CHARLES A. TERRY.
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