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~and ‘useful Electric Control for Elevators,
- ‘of which the following is a gpecification.
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UNITED STATES PATENT

OFFICE.

EDWARD L. DUNN, OF WORCESTER, MASSACHUSETTS.

E ELECTRIC CON’i‘ROL FOR 'ELEVATORS.

989,584.

Application filed June 5, 1908. Serial I‘Io.‘ 436,831, o

Specification of Letiers Patent.

1911,

.

“Patented Apr. 18,

To all whom. it may concern:

Be it known that I, Epwarp
“citizen of the United States, residing at
‘Worcester, in the county of Worcester and
State of Massachusctts, have invented a new

This inveution relates to~an elgvator sys-
temand while capable of use for passenger
elevators is particularly adapted to freight
elevators and dumb waiters.

The ‘invention is described herein- chiefly:

‘is an improvement on my prior application
for patent filed July 2, 1906, Serial No.
524,384, but certain features are capable of

use independently of that type of elevator

system. :
The principal objects of this invention
are to provide an improved operating box;

an improved ‘indicator, independent limit

civcuits closed by the main switch, a-stop
solenoid switeh, a test switch, improved
“slow speed connections, ete. all so arranged
and- constructed that the operating box is
safe in the hands of the most inexperienced
operator, being inoperative at all times when

_it should be, so the car cannot permanently

30

get out of position ‘with the pointer; that
the entire mechanism is magnetically auto-
matie, 4. ¢., two clutches operate the two di-
rection switclies and release an operating
box hand wheel by means of magnetism, so
ignorant operators cannot break the appa-
ratus as they have been known to do with

n locked mechanism; that the signal lamp

is an element of the mechanism, as it acts as
protective resistance to keep the solenoid

" from heating and also takes the shunt cir-

40

ctiitias the solenoid is deénergized, and the
solenoid acts as r sistance to dim the light;
that the V-shaped contacting point or wedge

_of the indicator is used to force - the stop
switch to ‘close; the shape being changed as

45
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the wedge is used in combination with a cir-
cular surface which causes the slow speed
.effect; that swvhen the machine is running in
_either diréction.the slow speed and stop. cit-

cuits are sot regardless of the operating box,

and in addition to the up and down automat-

jes; that the shunt circuit passes through,

the stop solenoid, and is a very small frac-
tion of what was formerly required to pass
through' the resistance; that the test switch
will- perihit the machine to be oper

L. Duxx, 2

motor Yaly

: todvins
“dependently of the operating hox and the

door switches can be short circuited by it:
and that the operation and construction shall

‘be improved and simplified.

Further objects ‘and advantages of the in-
vention will-appear hereinafter. ‘

Reférence is to be had to the accompany-
ing drawings in which,

Trigure 1 15 o wiring diagram of the sys-
tem In a practicable form. Fig. 2 is a front
view of the operating box partly broken
away to show interior construction. Fig. 3
is a transverse sectional view of the same.
Figs. 4 aud 5 are views of details thereof.
Fig. 6 is a front view of the indicator. Fig,

715 a fragmentary enlarged front view of

the contacting point and associated mecha-
nism. Fig. 8 i5 a central longitudinal sec-
tional view thereof, and Fig. 9 is a sectional
view of a detail of the indicator. :
The invention is ilustrated in the form
of an witomatic freight clevator, usually
known as & dumb waiter machine. - Auto-

matic dunb waiter machines bave usually -

65
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been designed to operate from all floors ab

which the ear stops. This machine is in-
tended to be operated from one floor only,
and as a consequence, is made simpler than
other machines which have full automatic
features. The machine is run by a single
operator in response to annunciator or other
guitable signals. - -, ‘

VWhile the invention is illustrated as a

drum type of machine having an electrie,

motor, the controlling apparatus is apph-
cable in every wiy (o plunger ov other forms

80"
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of hydranlic elevators, the main difference -

being that where a main reversing: switelr

is used for the purpose of controlling an .

electric motor, a pilot valve can-be used 1n
a similye way for controlling a hydraulic

in my application filed Feb. 14, 1908, Serial
No. 415,801). R )
" The following description of the "wiring

‘dingram relates to a drum type electric ma-

chine, the motor being compound wound,

series and shunt,'and reversible. This mo-
tor is direct connecfed to worm’ gearing i

the usua} manner, for the purpose of revolv-
ing the drum. “(The same as {ully described
and illystrated in’ my co-pending applica?
tion Ser. No. 824381).. Al cirenits and
controlling: appatiifus are shown in wiring
dingram Ttig. 1. The complete, apparatus,
as shown, comprises a main reversing switeh

95

(See drawing of pilot valve ’

100

110



10

15

20

25

- tostart. With the parts in this position the
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- close one of the operating box direction
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-occupied when the machine is at vest with

o 989,684

actuated by solenoids for operating the mo-
tor in both directions, two direction solenoid
switches for operating the main reversing
switch solenoids; a rheostat actuated by a
solenoid for accelerating and retarding the
motor speed; a slow speed solenoid switch,
for controlling the rheostat, car attachment
and shunt brake solenoids, and incidentally
for opening and closing the stop civenit; also
a compound wound brake sclenoid; a car
attachment for operating the door locks, a-
stop solenoid switch for causing the machine
to stop, a floor indicator, consisting of a re-
volving contactor, a stationary contact for
each floor, and two automatics, or limit
stops, a complete operating box, a signal
lamp, resistance for the direction solenoids,
a line switch, a test switch, fuses, door
switches, and a compound wound electric
motor.

- I will first describe all cireuits shown in
the wiring diagram Fig. 1 and later on will
describe fully the complete operation of the
apparatus.

The diagram (Fig. 1) is arganged for five
floors. It shows the parts in the position

the car at the 3rd floor and everything ready

circuit 'can be traced as follows: starting
at plus side of line switch through #1 fuse
to stop switch contacts X—X, through limit
switches F*—F* and wire W* to test switch
TS, throigh wire W? to operating box bind-
ing post M?, through operating box solenoid
Y to binding post L, through signal lamp S
and wire W? to binding post R? through
wire W¢ and door switches DS'—DS*—
DSs—DS* and DS® to #4 fuse and minus
side of line. The above described circuit
passing through the operating box solenoid
serves three purposes, i. ¢., it causes the sig-
nal lamp S to givé a dim light and at the
same time locks an operating box pointer U
to a hand wheel T by means of a ¢lutch ar-
rangement at solenoid plungers V'—V*, (see
Figs. 2 and 3) and in addition to this an ar-
mature Z is attracted to the solenoid plun:
ger V3, so that when the plunger V! is turned
the armature Z will move with it and will

switches D or D2, the details of the opera-
tion of all of which will be deseribed herein-
after. -

Assuming that it is desired to run the car
up to the 4th floor, the operating box pointey
U is accordingly moved, clock wise, 1o the
right, by means of the hand wheel T, When
the pointer moves one space on the dialithere
will be several results; o, e., 1st :—A new stop

circuzit will be made, or in other fvords one
opening in the 4th floor stop cireuit will be
closed. 2nd:—The up direction switech T
will close and open. Srd:—The up divection |
solenoid switch N will be energized and wili

* aervibed.

maintain its circnit.  4th:—The main re-
versing switch will operate and consequently
all apparatus will be active.

The circuit through the up direction so-

lenoid is as follows :—from plus side of line 7

switch through #1 fuse, stop switch con-
tacts X—X, lunit switches F*—F*, and wire
W to test switch, through wire W? to op-
erating box binding post M?, through up
direction switch D', and wire W* to direc-
tion solenoid switch contact F*, through so-
lenoid N, resistance O, and wire W* to #4
fuse and minus side of line. The energizing
of the solenoid N operates to make the con-
tacts F! and E-. l’fe up direction solenoid
switch when operating maintains its circuit
independently of the operating box direction
switch and also feeds the up main switch
solenoid circuit as follows:—from plus side
of line switch through #1 fuse, stop switch
contacts X—X, limit switches F*—K4, wires
W7 and W¢*, contacts F*—F*, through so-
lenoid N, résistance O, and #4 fuse to minus
side of line. The up direction solenoid
switch N when operating feeds the up main
switch solenoid. - The cireuit is as follows:—
from the upper limit switch F* as before
described, through wires W* and W?, through
contacts 1", and main switch up solenoid O?,
wire W*, #3 fuse, wire W*°, through slow
speed switch solenoid Of to binding post
D. S, through wire W** to operating box
binding post R3, and door switches DS'—
DS*—DS*—DS* and DS® to one side of
test switch, through #4 fuse to minus side
of line. From this it can be seen that the up
dircction solenoid switch N is supplying ‘its
own current, is in series’ with resistance O,
and is in parallel with the main switch
solenoid O% It can be seen further that the
up direction solerioid switch N is supplying
current to the up main switch solenoid O?
and that the latter is in series circuit with
the slow speed switch solencid O4, and door
switches, also if a door switch were now
opened, the main switch solenoid would be
deénergized, but - not the direction switch
solenoid N as its circuit does not pass
through the doov switches. The main switch
solenoid O* has now closed contacts Fi—
I _—Fo—T10, preferably in the manner set
forth i wy above identified co-pending ap-
plication Ser. No. 324,384, The main switch
circuits will now be traced. -~ =~
Starting at plus side of line switch the
current: path 1s through wire W to main
switch binding post M!, through wire to con-
tacts K7, through wire W2 to bi: “ing
M. [From this point the controli: 3 ¢i it

will first be followed and later the motor

cireuits will be traced: from binding post

P M, throngh wire W and #2 fuse, through

wire W5 and slow speed switch contact 't
to %, which are now bridged as above de-
Froni contact F?* three circuits are
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“made, Z.-e., the rheostat solenoid cirvenit, the.

_shunt brake solenoid cireuit, and the car at-

10

15

tachmeitt solenoid cirewit. Tt canbe further:
noted that the circuit through the sJow speed

“switch lower contacts F7*—I7 tostop switeli|
solenoid N7 is now open.

The rheostat: so-
lenoid’ circuit can be traced from contact s,
through wire W, and solenoid to rain

switch ‘binding post R, through wire Wiy

and contacts I, to binding post R#, through
wire W to minus side of line switch. " The
<hunt brake solenoid cireuit can . betiaced
from slow speed switeh contact 1% througly
wire W1, and shunt winding of-brake so-
lenoid “to muin- switeh binding  post: R,

‘through wire W', main switehi contacts I,

and binding post R% wire W to-minus side
of line switel as before.” The civeuit to.the:
car-attachment solenoid U2 is from contact
13, through wire W#, through the solenold
U% back through tlie car cable wire W#, to
main ‘switch binding post R-and. to- minus

“«ide of line switch as before, through wire

W, contacts I and wire WS, 1t is to-be
noted at this point that the rhéostat 15 op-
erating, closing the rheostat contacts 1-—2—

S 8—4—3 and 6 and accelerating the motor

30
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_closes the up side of main switeh,,

‘gpeed, as will be-deseribed later, - Also that

the brake solenoid is energized.and . holding
the brake open regardless of the series winil-

ing, and: that the car attachment solenoid
U? i energized and holding a cam out of

t‘lie"‘path of the door lock vollers according
to my co-pending application Serial No.
824,884, in which case, as'in this the carat-
tachment cau be_omitted without materially
affecting the rest of the system. "
Auxiliary switches T, Fis, I7ie, Jr, JFis,
FY are really a part:of the main switch as.
theyoperate in conjunction with it, &.e., when
the uip main switch solenoid O operates, 1t
and also
the up auxiiary switch F*, 17" and vice
veérsa when the down selenoid (* operates.

The auxtiary switch civenits will now be de- .

. seribed. - Auxiliary switch contacts Jrre_Joe

50

‘govern the signal lamp S and consequently

these .contacts are bridged cvery time the
main switch operates regardless of direction,
biit. the other auxiliary- switch contacts
[T and F¥oare bridged alter-

“nately as the main switch operates in alter-
nate directions.

‘ As the machine is.now be-
ing describied as running in an up direction,

5 auxiliary - switch  contacts IFM-—F'%""also

(Fre—F1). - are  bridged. The: conticts
Fio= T8 and T are - for the purpose

“of establishing limit stop cirenits pegardless

(HY

of the bperating box eirenits and reference

avill be made to these later. When the main

reversing switch operates in either direction

~the-contacts KU1 are bridged, thig"de-

energizes. the operating hox solénoid Y,
rendering theoperating box mechanism irve-

5 gponsive to any movement of the hand

989,584

e ands ) IR [,

[y

wheel, aiid at the same time causes the sig- -

nal’lanip S to burn at full candle power as

“follows: The current starting from phus side

of line switch passes through #1 fuse, and
stop switch contacts X—X, through limit

switches IF——F*¥, and wire W7, through aux-

iliary switch contacts F1+—F" and wire W22
to opérating box binding post ‘L', through”
signal lamp 9 and wire W* to binding post,
RR®, through wire W* and door switches

70

75

DS'—D$*—DS*—DS*and DS? to #4 fuse :
and minus side of line. It ean be noted here
that.” opening “one -of the door switches '

would not ouly-stop the machine, as before -

mentioned, but would also extinguish th
signal lamp, which would notify the oper-
ator that the muchine was stopped. It can

be furtlier noted that the operating box so-

lenoid Y is now deénergized as it was origi=
nally, in series ciréuit with. the signal’
lamp which is now ucross the line. The

operating  box solenoid is consequently

shunted out of circuit and the_clutch re- .

leased. If the hiand wheel were now turned
the pointer would not move with it as the
solenoid plungers VI--V* are apart and the-
clutehes open. o

Another point to take
arinature: 4, (see Figs: 2

normal central position and. the operating

hox direction switches D and D ave open::
It can be further explained here that whenthe -
operating” box hand wheel was turned the .

.90

note of is that. the
and 3)-ignow in-a

95

solenoid plungers V'-=V* turned with it as '

they were locked together by means of the ..
magnetism holding the ¢huteh in.contact, (de-
tails of clutch ave shown in Figs. 4 and 5).
Also the armature Z being’ magnetically at-

[

00

tracted to the plunger Vi moved: with the

plunger. “As “the -armatare Z- moved: the
arnmture roller 4! engaged the direction
switch lever DU causing the switch to-close,
but as the solenoid is deénergized the spring
L# snaps the direction switch lever D¥ and -
the armatire 7 back to the nmormal central -

e

05

—

10 -

position. . ‘The jarmature rollers ZA—7Z* are
of insulating materialy like-wise the spring -
12 is instlateds at-caich end, (see Fig. 2) by .

“insulators T :

The main’ swilch and wotor circuits will’
wiv be deseribéd,  The ninin swilch, as in

i cospending application Ser. No. 324,384,
‘s provideds with a leyer (not shown herein)

pivoted in the center which oscillates in see
saw fashion in response. to. the solenoids:
which are connected to this lever at either
side of the center, At the ends of the lever

129

are arranged the fonr contacls: KT — 8-

These - con=
{acts are. preferably carbon faced, imsulated
from - eacly othér aud connected with the

ver:is moved down by one of the solenoids

one set of carbon. contricty FTL-¥__Jo_Tme
or: o peee ez TR jg made to contact:

{

125

“binding posts M'=X'—A*—Rz " Ag the Je- . -

3¢
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15

T 20

4

with a duplicate set of carbon faced spring
contacts which are stationary., It can there-
fore be readily understood that the switch is
interlocking, ¢. e.; that there is no possibility
of both sides acting at.once. It can be fur-
ther seen that either set of main swit'ch“c'on;

tacts are fed from the binding posts M*—.

Al—A*_R:

To trace motdr circuits start at plus side
of line switch through wire W** to main
switch binding post Lf‘,through main switch
contacts F7, and wire W* to binding post
M, through wire W2* to the series and shunt
fields. The shunt field circuit is completed
through wire W* to main switch binding
post R, and wire W7, through contacts F1°
to binding post R? and wire W* to minus
side of line switch. 'Starting again at
main switch binding post M, tﬁr
W24, through series field to rheostat binding
post #5, through all resistance in series to
rheostat binding post #1, through wire W2°,

. and series brake winding to main switch

25

30

post A*, through main switch contacts F*,
and wire W?7 to binding post 2, through
wire W2, through armature and back to
main switch binding post 1, through wire
W2 and contacts F® to binding post A2
and wire W** to minus side of line switch.
It can be seen from the above described cir-

" . cuits that the shunt field is directly across

35
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Tever moves, the contacts 1—1, 2—2, 3

the line, that the series field is in series cir-
cuit with the rheostat resistance, series brake
winding, and armature.

A rheostat is indicated diagrammatically
similar in construction to the main switch
and like the one shown in my co-pending ap-
plication Ser. No. 324,384, 4. e.. there is an
upper and lower set of carbon contacts,
the lower contacis- 1+-2—38—4—5 and 6
are insulated from each other. The upper
contacts which are not insulated from each
other are fastened to the rheostat lever,
which is moved *hy means of the rheostat

- solenoid and retarded when opening or clos-

ing by means of dash pots.  As the rheostat
3,
4—4, 5—5, 6—0, are made in consecutive
order, with the resul{ that the armature re-
sistance is short cireulted in regular orgder,
and finally the series field is short cireuited
Ly means of the contacts 6—6. Thus it can
be seen that after the rheostat has operated,
the motor runs at full speed as a shunt
motor, the series ficld and armature resist-
ance ‘being shunted out of circuit. When
muking a normal stop the rheostat solenoid
cireuit is broken before the main switch
opens and the rheostat is caused to operate
in a reverse manner to that deseribed.
This may be done by a spring in tension
not shown herein as it is fully illustrated in
my prior application Ser. No. 324,384. : The
result of the reverse movement is to reéstab-
lish the starting circuit, or in other words to

ough wire .

980,584

put the series field and armature resistance
back into circuit with the armature, and
thereby cause the motor speed to be reduced
before the machine stops. The manner in
which the rheostat solenoid cireuit is broken
will be explained in detail later. From the
foregoing it will be understood that the op-
erating box pointer was moved to the 4th
floor indication, that this movement caused
the up direction switch D! to be automati-
cally closed and opened, that the up direc-
tion solenoid switch N operated causing the
main switch to operate correctly, that the
slow speed solenoid switch operated causing
the rheostat, car attachment and shunt brake
solenoids all to receive current and perform
their various functions, that the auxiliary
switch I'4, T5 caused the signal lamp to
change from a dim light to a bright light,
and has rendered the operating box mecha-
nism irresponsive to movement of the hand
wheel, that the machine is running-at full
speed In an up direction and consequently
tLat the indicator A is revolving slowly
toward the 4th floor contact. (Details of
the indicator contactor appear in Figs.
7—8 and 9). As the machine is now de-
scribed as running at full speed, reference
will be made to the fact that it would stop
instantly if the eircuit was opened at any
one of the door switches DS'—DS: DS
ete., at either Ilimit switch F*>—F4, or at the
stop switch contacts X—X.

The improved method by which the motor
speed is reduced and finally stopped will
now be explained. It is understood that the
operaling box segment P* is in circuit with
the long segment L* and that the indicator
A is slowly approaching the floor stop con-
tact 4. When the contactor B engages the
floor stop contact a cirenit is made which
shunts the slow speed switch solenoid O*
out of circuit. The path of this shunt cir-
cuit is as follows: The slow speed switch
solenoid ‘O* has been shown to be in series
circuit with the main switch solenoids 02,
03, through wire W', When circuit is
made by the indicator at the floor stop, the
current instead of passing through the slow
speed solenoid takes the path of least resist-
ance, through wire W to contact member
or shunt ring L?, which being in circuit with
movable arm A allows the curfent to pass
through contactor B to floor stop centact J*
through wire W* to operating box seg-
ments P* and L‘ to binding post R?,
through wire W4, door switches DS*—DS?
etc. to one side of the test switch, through
#4 fuse to minus side of line switch. This
circuit shunts out the slow speed switch
solenoid thus deénergizing it and causing
thé contacts F*—F' to be open circuited
with the result that circuits to rheostat, shunt
brake and car attachment solenoids U? are
broken. . .If the motor is taking current the
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~ rheostat vetards the clurent causing - the

10

15

29

- turning by a guide plate F.

25

30

~ main switch binding post M,
“tact B7 and wire W# to binding

36

40

speed to be reduced. If the motor is not
~ {aking current there will be no current pass-.
ing through thie series brake winding and as-

the shunt brake circuit is broken the biake
will be applied. In one case the flow of cur-
rent is retarded, in the other the brake i
applied, in either case the speed is rediiced,

and the- indicator contactor B continues.

moving to a central position with the 4th
floor contact. '

Tt will be noticed that the 'contact(ﬁj B is

provided with a V shaped point, (see Iig.

7). As this point comes near to a central
position with. the floor stop contact roller the
frame C is forced hack, (see Figs. 6; 7 and
8). The contactor B is pivoted to-the frame
C which is arranged to slide in and out. As
the frame C moves it carries the plunger D
with it. The plunger D is held out by a coil
spring and is provided with an adjustable
serew contact I8, which is prevented from
When' the
screw .confact E engages the switch contact
G a circuit is made through. a stop switch

"solenoid N7 causing it to operate and break’
a1l controlling - circuits  through contacts

X—X, thus causing the main switch to open
and the machine to stop. The path through
this stop switeh solenoid can be traced from
plus side of line switch, through wire W** to
through con-
post M,
through ‘wire Wt to #2 fuse, through wire
W, lower slow speed switch contacts
Fi2_F® which are now bridged, and ‘stop
switeh solenoid N7 to a contact member or

stop ring Te, through sliding contact L

(which is insulated from indicator A,) (sec
Figs. 6 and 9), through contacts G—E—DB

‘and 4 floor stop contact; through wire W**

to, operating box segments P* and L, throngh
binding post R¥, and wire W+ to door

" qwitches DSt DS2—cte. througly #4 fnse to

45

minus side of line. The stop sswiteh when
operating breaks. all controller “¢ircuits at
X-—X as above explained, the main switch

© s 0 consequence opens and bieaks theshunt

50

.55

60

“ing hox peinter,

- quxiliary switches will now be
~When the machine sruning

“are bridged.

passing through’ the stop
awitch solenoid. The machine has therefore
come to a full stop and eannot starl again
except by-a further movement of the operat-
which would close one of
the direction switches. B
" The Hmit ¢iveuits passing through the
explained.
an up diree-
bl

cirenit which is

tion the auxilinry switeh contaets T
~Suppose. for instance that the
machine failed to stop of the #4 floor stop

" sontact,asalbiove described, through accident

-

i souie other cause, the indieator contactor

A wonld dontitme its movement to floor stop

contact #5, where the slow speed-effect and
stop would {ake place, exactly as described

“ing the door again the

to stop in the vegular manner

“are short eirenited, becanse

t>)

and independently of the operating box eir-
cuits, as follows: from floor stop contact

45, through wire W, and auxiliary switch

contacts F*—F19, ‘through wire W and -
" #4 fuse to minus side of line switch. In
such a case as this if an attempt were made

70

to start the machine again in an up direc- -

tion, by moving the pointer toward the 5th.
floor indication, the machine would not re-
spond, as the stop sivitch circuit would be

made through the auxiliary switch contacts

T and this would cause the stop switch
solenoid N7 to open the controlling circuits

7%

and prevent the machine from - starting -

However, if the pointer were moved toward
the 1st. floor indication the machine would

start in the direction indicated by the pointer.

and would stop correctly with the pointer.
There is another independent limit circuit
W32 connected with the first floor contact.
As éxplained at the start, if a door is opened
while the machine is in motion, the machine
will stop instantly, as the main switch ‘sole-
noids would be open circuited by the door
switeh, but the direction solenoid N would
remain in eircuit as its cireuit does not.pass
through the door switches. The operating
box mean time would remain inoperative,
as the opertaing box solenoid circuit would
also be broken by the door switch, By clos-

travel to thie floor indicated by the peinter.
Tyom this it can be seen that the car must
follow the pointer and that the two cannot
get permanently out of position with each
other. In‘the event of the machine failing
to-stop at the limitfloor. a continued move+
ment of the indicator would open the limit

switeh F* or F9, which would open the-con-

trolling civcuits and make it necessary for
{he-attendant to get the machine back into
proper position. A .

The test which TS serves:aouseful -pur-
pose when the machine is beingiinstalled or
when it is desired to run the machine inde-
pendently of the operating box, @ e by
apening the test switeh the cireuit to ‘the
aperating box solenoid is Droken and the
meehanism would not respond to movement
of-the hand wheel. However, the attendant
at the wachine conld operate it by manipu-

Jating either direction solenoid switeh and.

eauso it to stop in the regnlar manner at any
desived floor by holding the wive Wt fpom
the test switel to the floor stop contact J2
at whiclh it is-desired the machine should
stop. This would perniit the current to-flow
divectly from said contact J* to the fuse 4
Thstead of passing through the partsPtor D%,
cle. Lo RE, WA, DS DS, ete. to fuse 4
This temporary circuit

and - inde-
pendently of the operating boxeireuits. - By
reversing he test_switeh the door switches

car would resume its:

atises the machine

R¥is connected
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with the line on ‘the other side of themr
through W . DS and W=,

I will not describe the operation of the
machine in the down direction as the cir-

cuits are identical with those described, ex-

cept that -they pass through the down di-
rection switch, down solenoids, down side
of main switch, etc. ‘

As the varions cirenits have been fully
described, T will now describe more in detail
the construction and operation of the con-
trolling apparatus, and show wherein it
differs from that shown in my other appli-
cation Ser. No.. 324,384, The operating
mechanism unséd by. the operator may be
contained in a metal box, (see Figs. 2 and 3),
which can be located in any convenient place
as 1t is electrically connected to the machine.

The box is shown arranged for 18 floors
and is provided with a dial and pointer U,
a hand wheel T and signal lamp S. The box
cover has a circular opening, glass-covered,
through which the floor indications and
pointer are visible, .

To start the machine the pointer U is

"moved by means of the hand wheel T,

When the pointer has moved one space on

- the dial the machine starts. Tf, the operator

30

34
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releases the hand wheel T or attempts to
reverse its movement, the pointer U is re-
leased from the hand wheel and the operator
cannot again move the pointer until the
machine stops, thus the operator cannot re-
verse the movement of the pointer after
starting the machine, nor change its position
after it has been set, neither can the pointer
be moved while a door is open, or in other
words when there is no circuit. (In my
above mentioned application No. 324,384,
the pointer could be moved while a door was
open and could also be moved in one direc-
tion after it had been set, but in neither
case could it be reversed.)

The signal lamp S shown at top of the
operating box gives three distinct signals in
the same manner as in my above mentioned
application, except that there is no .special

resistance required. as the solenoid Y acts:

as resistance to the signal lnmp, and the sig-
nal lamp acts as resistance to the solenoid,

each being accessory to the other. The sig-
nal lamp signals are:— : -

1st. Door open_________Tight extinguished.
2nd. Door closed_______ Light burns dimly.

3rd. Machine running_Light burns brightly.

These signals muke it pessible for the opera-
tor to know the conditions at all times prac-
tically as well as if the machine and dvors
were visible to him. : A
The operating box mechanism is contained
upon a single slab of slate or other snitable
insulator, and comprises the solenoid Y with
interlecking underent phimgers ViV and
armature Z, two divection switches D'—Dz,

980,584

a short segment for each floor P*—P*—P3,
ete., and a long segment L+ for all floors, a
movable arm L® to which is attached the
pointer U nnd sliding contacts L’—L*, which
are insulated from the arm L*. The seg-
ments P'—P2 P3P —etc., represent the
stop circuits, as one of them is always in cir-
cuit with the long segment L* by means of
the sliding spring contacts L’'—L3, thus in-
suring that the machine will stop at the
floor indicated by the pointer.

The solenoid plungers are arranged to
leck together when the solenoid Y is ener-
_gized. (See details Figs. 4 and 5.) = .

The plunger V* is hollow and contains a
coil spring Q and brass plunger Q' upon
which the spring. acts when there is no
circuit, thus opening the clutch. When there
is a circuit the plungers V*—V* are locked
together to form a clutch, and move with
the hand wheel T. The armature Z swings
loosely upon the shaft to which the arm
I is attached, but when the solenoid Y is
energized the armature Z is magnetically at-
tracted to the plunger V. thérefore as the

switches D' or D* according to the direc-
Lion of rotation. When the direction switch
D* or D* closes. the main reversing switch

box solenoid Y out of cirenit, the shunt cir-
vuit passing through the sienal lamp caus-
ing it to flash to full C. P.” When the sole-
noid Y is deénergized the armature Z is
instantly released frem the plunger V* and
rnapped to a central position by the spring
I.2, which also opens the direction switch.
The clutch is prevented from releasing with
the armature because of the friction between
the jaws which are slightly nndereut for this
purpose. but when the hand wheel is re-
leased or reversed the spring Q is free to act

which carries the pointer U. is fastened se-
curely to the planger V' and must always
move with it, s ‘

operating box solenoid performs a number

signal lamp. 2nd. Locks and unlecks. the
pointer from hand wheel. 3rd. Closes and
opens the direction switches. . o

'prises a metal ring J to which are fastened
the floor stop contacts J* and the two auto-

member” A, which is indicated as connected.
with a worm gear A* and driven by means of
a spre.cket chain A2 from the drim shaft. The
member .\, which is insulated from the
worm gear is limited to slightly less than

a_complete revolution as can be seen from
¢ g 6. As the car mnkes a full trip the
Fimember .\ revolves slowly from one auto-

plunger V' moves the armature Z moves
with it until it engages one of the direction .

of duties, ¢.e.,1st. Acts as a resistance to the:

The improved indicator (see Fig. 6) com. .

70
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at the machine acts, shunting the operating :

100

105

and force the clutches apart. The arm L, -

110

From the foregoing it can be seen that the .
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matics, or limit stops F4, F*, also a rotatable -
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matic to the other,“the contactor B3 contact*

" ing at each floor stop when passing it, which
~incidentally closes the stop switch contaets

EG. The contactor: B is shown as formed
on the are of a-cirele and having at the
center of its two arms a projection Bt It
is ‘pivoted’ at the center behind the projec-

- tion.and, held in eortect position by a plan-

10:

15

ger D, which presses against a flat sirface:

Bt of the contactor.” A coil spring K brings-

the two flat surfaces together with the re-
sult that when the contactor B'is moved the
plunger D is cammed back.” This construc-
tion makes the contactor B very flexible and

prevents atiy possibility of an open cireuit.

taking place at the Hoor stop contacts. when
they are sct close together. The frame

to whiclh' B is pivoted and. which acts as a
“stop to limit the swinging thereof, is ar-

20

o JioJ2, having  corresponding slots (not

ranged to .slide on two retalning screws

“shown). ‘At the back end of pluiger D is

25

two: staticnary contact . members or rings

the ‘screw. contact -, the threaded portion

“ being for the purpose of adjusting the space
betwveen the contacts E and Gi A gnide

plate I allows the contact E to slide but pre-

“vents it from twrnming:  The carbon faced

spring contact | (v 15 connected- electrically

with a sliding contact . - Another sliding:
“contact TT4 is-electrically conitected with the

parts A, I3, ¢, D, E and F. Therefore the

LA on which the contacts TT* and 11 bear

o
-

1 conuse all insulated from’ cach other. The
“tloor stop contacts are adjustable laterally in

40

LN
len

L
g

“Doth directions and ave provided with brass
vollers which ¢ontact with the contactor B

we: electrically connceted when, the stop:
“switeh contacts T oand G oave together.  The,
Moor stop eontacts and wufomatics e of”

The slow speed effect takes place when the

“eontacter B touches: the :floor stop contaet

at which it is to stop. The contactor Boad-
justs.itself to the rollev'and the contact be-
comes greater as the former nears a coutral

position with the ?1'011(\1'. When “the - pro-
tectine o1 V-shaped: point - B4 engages. the
, & 1 1 Qay

roller, the frame C is quickly forced hack

“closing the stop switeh contacts 10 G (Irigs.
7 and 8) and causing the machine to stop..

When the -Heor stop contacts are in correet

pesition oir the ring and ave all exactly ony
| switeh solenoid. after the former has' con?

. the same radins from the center-it isma very

<
(=]

stmple matter to adjust the aitoniatic stop-
ping of the car in both direstions by remoy-

ing: the guide plafe ' and adjusting the

~serew contact: 16

60,

65

The stop switci contacts E—( close
sooner or later ‘according to the space be-
tween then aud. thereby.cffect the stopping

of the machine, . The limit switches FP—F*
“are adjustable limit- stop ‘switches, set to.
open immediately when the car fails to stop

at.either limit.

It will be seen that all it\hei‘.zibove men-.

‘tioned objects and advantages are attained -
in a very efficient manner with tlie employ-
ment of comparatively simple and imex-
_pensive mechanism and without unnecessary -
complications in the wiring system. =~
While I have illustrated and described
only: one form of the invention and shown
its application to only one form of electric
dunib-waiters. I am aware that many modi-
fications may be made therein and ‘that it 75 <.
‘may be applied to other forms of electric
as well as hydraulic and other elevator sys-
tems without departing from the scope. of:
“this invention as expressed in the claims, -
therefore I do not wish to be limited t6 all 80
the details and forms shown, but 7 ;
What T do clainy ise— Sl
1. Tn an-elevator system, the combination *
of a.car. a controlling mechanism, 4 ‘main -
switch having solenoids “for controlling the 85
_direction of motion of the car, nieans for -~
‘conneeting saidl solenoids with ‘a-source of.
clectrical energy comprising a pair of diree-
tion solenoid switches, and means for: pre- . -
venting -the operation of ‘the controlling 80
‘mechanism keeping - the direction solénoid
switches in, the cireuit independent ‘of ‘the. « ..
main switch solenoids after they. have-con-
‘nected one of the main switch solenoids' with
the source of energy. whereby if the main 95 -
jswitch{ circuit is’ operied’ the  divectionvsole- -
‘moid switches will remain-in the circuit.:
| 2; T an elevator system. the combination
bf a controlling mechanism independent of
the elevator cat, a pair of divection solenoid 100
kitches, electrical connections from the con-
trolling ‘mechanism to said switches) a niain
switehy [having two - solenoids. - cotinegtions:
from exch of said direction svlenoid'switches
_to one “of “said main switeh solenoids, said 198 -
diveetion -solenoid: switehes -each  having
nicans “for keeping closed “the Iast named .
connections when o ‘solenoid of the main
“switeh 18 dednergized and For preventing the.
operation of the controlling mechanism. 110
3. In an elevator system. the combination
of a_ car, a controlling mechanism, a’ main-
solenoid switeh, a divection solenoid switeh, = !
for . conneeting the solenoid "of the main .
switech with a source of electrieal “energy, 1
means for keeping the divection solenoid:
cwitch in eircnit indepéndently of the rin

70

neécted the main switeh solenoid” with the
source of cnergy, and a plurality of door 120
awitehes in series “with the main switch sole- :
noid and with ‘the controlling mechanism,

| whereby if one<of said door switches is

opened, the main switeh will be thrown out -
of the circuit, the direction solenoid switeh
will remain in the dircuit and. the control-
 ling mechanism cannot be operated. i

4. Tn an clevator systeny, the combination: .
of u_confrolling mechanism, a main sivitch

125,
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supplying current to said solenoids, a direc- | the éar, a stop switch solenoid, a cirdilt 65

tion ‘solencid switch, a plurality of -door
switches, said door switches being arranged

in a series circuit. with the main switch
solenoids and controlling the mechanism,
said series circuit being -in parallel with

the direction switch solenoids, and means

operated by opening said door switches to
break the series eircuit, thereby leaving said
parallel circuit undisturbed and the control:
ling mechunism inoperative. .

5. In an elevator system, the combination
with upper and lower limit switches* ton-
nected in series with each other and con-
nected with the main for supplying current,
said limit switches being adapted to break
the circuit, of a main switch having two
solenoids, each adapted to be connected in
series with said limit switches, said sole-
noids also being connected with the other
supply main, a pair of direction switches,
and a pair of direction switch solenoids in
parallel with the main switch solenoids, and
1n series with said limit switches, and'means
for operating said limit switches.

6. In an elévator system, the combination
with limit switches, of a main switch”hav-
ing two solenoids, each adapted to be con-
nected in series with said limit switches, said
solenoids also being connected with the sup-
ply main, a pair of direction switches, a pair
of direction switch-solenoids in parallel with
the main switch solenoids, and in series with
said limit switches, and means for operat-
ing said limit switches. _ :

. In an elevator system, the combination
of a controlling mechanism, a pair of direc-
tion solenoid switches, electrical connections
from the controlling mechanism to said

switches; a main switch having two -sole-

noids, connections from each of said direc-
tion solenoid switches to one of said main
switch solenoids, said direction solenoid
switches each adapted to remain energized
to keep closed the last named connections
when a solenoid of the main switch is de-
encrgized, and the main switch having
means for supplying a shunt current
through a path for-causing the machine to
stop.

" 8. In-an elevator system, the combination

of a car, a controlling mechanism, a main_

switch having solenoids for controlling the
direction of motion of the car, a stop-switch
solenoid and a circuit for said stop switch
said main switch constituting
means for establishing a shunt current
through said circuit and means for break-
ing the .stop switeh solenoid circutt after
one of the main switeh solenoids has been
connected with a source of power.

9. In an elevator system. the combination
of a car, a main switch baving solenoids
for controlling the direction of wotion of

for said stop switch solenoid, said main

‘switch having means. for establishing a

shunt current through said circuit, and
means for thereafter breaking the stop
switch solenoid circnit.

10. In an elevator system, the combination
of a car, a controlling mechanism, 2 main

switch having solenoids for controlling the.

direction of motion of the car, a stop switch
solenoid, said controlling mechanism having
means for establishi a shunt current
through said stop switch solenoid to deéner-
gize the main- switch solenoids, said main
switch constituting means for hreaking the
stop switch solenoid circuit after one of the
main switch solenoids has been deénergized.

11. In an elevator system,the combination
of a car, a controlling mechanism, a main
switch having solenoids for controlling the
direction of motion of the car, and a stop

70
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switch solenoid, said controlling mechanism -

havinE means for establishing a shunt cu#-
rent through said stop switch solenoid to de-
energize the main'switch solenoid.

12. In an-elevator system, the combination

“of a car,’a main solenoid switch having con-

nections for operating the car, a stop switch
having a solenoid, and contacts in the main
solenoid switch circuit adapted to be opened
by the stop switch, said main switch con-
stituting means for breaking the stop switch
solenoid circuit, whereby when a shunt cur-
rent is sent through said stop switch sole-
noid the controlling eircuits will be broken
and the shunt circuit through the stop

1 1)

100

switch solenoid will be broken by the main

switch. , ;
* /13. In an elevator system, the combination
of a car, a main solenoid switch having con-
nections for operating the car, a stop switch
having a solenoid, and contacts in the main
solenoid switch circuit adapted to be opened
by the stop switch, said main solenoid switch
constituting means for breaking the stop
switch solenoid® circuit, and an indicator
comprising means for closing a break in a
shunt circuit through the stop switch sole-
noid as the car passes each floor. ,
14. In an elevator system, the combination
of an operating mechanism, a motor, means
connected with the operating mechanism for
directly controlling the operation of the mo-
tor, a plurality of motor stopping circunits
in parallel with each other, having means for
reducing the speed of the motor before stop-

108

110

115

120

ping it, and a floor indicator connected with

said operating mechanism_and constituting

means for closing the motor stopping cir-

cuits at the several floors. ™

15. In an elevator system, the combination
of an operating mechanism, a motor, means
connected with the operating mechanism for
directly controlling the- operation of the

125
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motor,-and-'a plurality of motor stopping

cireuits in parallel with each other, having
means for reducing the speed of the motor.

.+~ 16. In an elevator system, the combination

5 of a car, a motor; a controlling mechanism

* comprising a movable member which by its

position determinesvthgﬂoor at which the

- car is to stop, means.connected with the con-

- trolling mechanism for directly controlling

- 10 the operation of the motor with a floor m-

dicator having a movable member, a plu-

rality of motor stopping circuits in parallel

with each, other for controlling the stopping

- :~of the car and for reducing the speed of the

15 car before stopping, and-means for causing

. the last named movable- member to travel
~“proportionately to the travel of the car.

".17. In an elevator system, the combina-

. >:tion of a car, a main switch, a_.controlling

. 20 mechanism comprising a movable member

- which by its position determines the floor

" at which the car is to stop, a floor indicator

_ having a movable member. adapted to travel

.- proportionately ‘to the travel of the car,

-25 means controlled-by said floor indicator and

~ contrélling” mechanism for stopping the

. car and for reducing the speed -of the car be-

" fore stopping, and limit circuits independent

.~ of said controlling mechanism controlled by

" .30 the main switch for stopping fhe car at an-

- other floor if it passes the floor determined-

by-the controlling mechanism.
18, In an elevator system, the combina-
. tion of a car, a main switch, a controlling

35 mechanism, ‘a stopping device, a floor indi-.

cator having. a plarality of floor stops, con-
“nections from said floor stops through the

. controlling mechamism for establishing a
. current .to operate said stopping device,

40 and limit circuits independent: of said con- ;

trolling mechanism adapted to be closed by

e main switch, for operating said stopping
device.. = - e h

. .19. An elevator system,comprising a floor
45 indicator: having floor stops, a stopping de-

_vice, a main switch, a controlling mecha-

nism, and two sets of cirenits adapted to be
closed respectively by the main switch and
hy the controlling mechanism. and both ¢on-

50 pected with- said floor indicator for oper-

ating sald stopping device.

- 20. In"an elevator system, the combination

of a floor indicator, a stop switch having a
‘solenoid, & main switch, a controlling mech-
anism, and two sefs of circuits connected
with said stop switeh solenoid and adapted
to be closed vespectively by the main switch
and by the controlling mechanism.
91, In an clevator system, the combination
60 of a car, a stop switeli provided with a
solenoid and having means for stopping the
car -at a predetermined floor, cireuits fov
operating said solenoid wheu the car reaches
.gaid floor, and independent lmit circuits
adapted to energize said stop “switch sole-

St
o

€

noid at another floor if it passes the said
predetermined floor. . - - :

22, In an elevator system, the combination -
with a main switch having an up_solenoid -
and a down solenoid, and auxiliary switches; 70
of a stopping device, a floor indicator, and
means whereby while the floor indicator is
moving in either direction the operating
golenoid of the main switch will cause a
circuit to be made for operating the stop- 75
. ping device ready to be completed when the
Mfloor indicator indicates that the elevator
car has reached the last floor. :

- 7923, In an elevator system, the combination -
of a slow speed solenoid switch, a stop sole- 80
noid switch, a conductor from the solenoid

of each of said switches, a floor indicator
having two contact members, one connected
with each of said conductors, a plurality of
floor stops, a. movable member adapted to 85
engage said stops and having means for con-
necting said contact members when' it en-
‘gages any one of the stops, and for connect-

ing thatstop with both of said contact mem-
bers, and means connected with said floor 90
stops for completing the circuits. through
said solenoids. -

24. In an elevator system, the combination

“of a’slow speed solenoid switch, a stop sole-
neid switch, a tonductor from the solenoid 96
of each of said switches, a floor indicatop.
having two contact members, one-connected
with each of said conductors, a plurality of
Hoorstops, a movable member adapted to .
engage said stops and having means for 100
connecting said contact members when it en-’
gages any one of the stops and for connect-

ing that stop with both of said contact mem-
bers, a coritrolling device, means connected
with said floor stops and with said control- 105
ling device for completing the circuits from
‘said solenoids, and independent limit cir-
cuits connected with said floor indicator for
completing said circuits -independently of
the controlling device. - - _ 110

25. In an elevator system, the combination

“of a slow speed solenoid switch, a stop sole-
noid switch, a conductor from the solenoid

of ‘each of said switches, a floor indicator
having two contact members, one connected 135
with each of said conductors, a plurality of-
“floor stops, a movable member adapted to
engage said stops and having means for con- .
necting said contact members with any .one

of the stops when it engages it, a control- 120
ling device. means connected avith each foor ‘
stop and with said controlling device for
completing the cirenits from both of said
solenoids, independent Timit “cireuits con-
nected with waid floor indicator for complet- 126
ing said circuits independently of the con-
“trolling device, and a mai switch having .
auxiliary switches adapted to close the last’
named eircuits when the main switch is-ig

-~

‘the cirenit: - '
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96. In an elevator system, the combination |

of a ear, a floor indicator having two con-
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tactor contes fully into engagement with any
ane of said floor-stop gontacts, a circuit for

tact members, a plurality of floor stops, a | controlling the operaticn of the machine con-

movable member adapted to engage said
5 floor stops in succession and having means
for connecting said contact members with
each other when it-engages any one of the
floor stops and for eonnecting both of them
with the floor stop engaged, and operating
10 circuits connected with said floor stops and
adapted to be closed by the movable member.

27. A floor indicator for an electric sys-
tem, comprising two contact members, oper-
ating eircuits connected with said members;

15 a plurality of floor stops, a movable member
adapted to engage said floor stops in succes-
sion and having mesns for automatically
making an electric connection between said
contact members and any one of the floor

207 stops when said movable member engages
the floor stop.

98. In an indicator for an electric sys-
tem, the combination of a pair of contact
members, a plurality of floor stops, a mov-

25 able member adapted to engage said floor
stops in succession and having means whereby
upon engaging a floor stop it first connects

_said floor stop electrically with one of said
contact members and thereafter connects

30 caid contact members with each other so
that both of them are connecied with the
floor stop.

29. In an indicator of the class described,

the combination of two circular contact

35 members insulated from each other, a mov-
able member adapted to turn on an axis
passing through the center of said contact
members, a plurality of floor stops arranged
in position to be engaged by said movable

40 member, and means on the movable member
for first electrically connecting a floor stop
with one of said coniact members and there-
after closing a contact, during the continued
travel of & movable member, for connecting

45 tlie other of said contact members with the
first one and with the floor stop.

30. In an electrical controlling system, the
combination of a hoisting machine, an indi-

_cator comprising a pair of stationary rings.

50 u series of floor stop contacts, a rotary con-
tactor having means thereon for electrically
connecting said rings whenever said con-
tactor comes fully into engagement with any
one of said floor stop contacts, a circuit for

5 controlling the operation of the machine con-
nected with one of said vings, a cirenit con-
nected with the other of said rings, and a
stop switeh solenoid lovated in said second
circuit.

60 31, In an electrical controlling system, the
combination of a hoisting machine, an indi-
cator comprising a pair of stationary rings,
a series of floor stop contacts, a rotary con-

_ tactor having means thereon for electrically

. 65 connecting said rings whenever said con-

nected with one of said rings, a motor, and
a circuit connected with said motor and with 70
the other of said rings. '

32. In an electrical controlling system, the
combination of an indicator comprising =z
pair of stationary rings, a series of (Foor .
stop contacts, and a rotary contactor having 75
means thereon for electrically connecting
said rings whenever said contactor comes
into engagement with any one of said floor
stop confacts. - ’ ,

83. An indicator for an electrical control- 80
ling system comprising a series of contacts,
and a movable member having a contactor
pivoted thereon adapted to engage said se-
ries of contacts in succession during the mo-
tion of said member, and having a contact 85
surface projecting therefrom at a slight an-
gle to the direction of motion of the movable
member.

34. An indicator for an electrical control-
ling system comprising a series of floor stop 90
contacts arranged in a circle, and a rotary
member having a contactor pivoted thereon
and having a central projection and oppo-
sitely extending arm, all adapted to engage
said series of contacts in succession during 95
the rotation of said member. '

85. A contactor for an indicator compris:
ing a pivoted bar havin% a central projec-
tion opposite the pivotal point, and arms
extending outwardly therefrom between said
projection and the pivot and movable in the
path of the end of said projection. ,

36. A contactor for an indicator compris-
ing u pivoted bar having a central projection
opposite the pivotal point, arms extending
rearwardly therefrom, and resilient means
for normally holding said contactor against

100

105

turning on 1ts pivot.

37. An  indicator -comprising a movin
member having a frame slidingly mounteg
thereon, a contact movable with said frame,
a seccond contact adapted to be engaged there-
by when the frame moves, and a contactor
on the outer end of the frame mounted to
gwing thereon on a pivot. = . o

38. In an indicator for an electri¢al con-
trolling system, the combination of.a rota-
table member, a frame arranged to:slide
thereon, a contactor pivoted on said frame
and havigg a surface extending behind the
pivot on.which it is mounted, a plunger lo-
cated in position to engage said surface and -
normally hold said contactor against turn-
ing on its pivot, and a spring for holding
said plunger yieldingly against the contact.
_ 89. A contactor for an electric controlling

110
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‘system having a contacting member pro-

vided with a curved surface and a wedge-
shaped projection between the ends thereof,
a pair of stop switch contacts, a screw. 1%C
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plunger ad]ustable to 1‘LguL1te the §pace be-'
tweéen the stop switch contacts, whereby the-
an

~ time required for closing said.contacts
be adjusted to regulate the stoppln«r of the
Socar: .
40, An decator for an electric b\'stem
comprising a contacting device provided
with a'movable member. having a curved
“surface havmg a projection between the ends

10 thereof, a pair of stop switch contacts, dnd

ad]ustable means whereby when said pro-
]ectlon ‘meets an-cbstruction the contact will
e moved into engagement: with- each other
and‘ whereby the time required for closing

15 said contacts can be adjusted.

41. An electrie indicatorcomprising a con-

tacting device having a movable niember:

prondcd with a projection betweern the ends
‘thereof, a pair of contacts connected with

20 said. movable meniber- whereby “wlien “said

pro;;ectmn meels an obwtmctmn, one ofsaid
contacts will e caused to.move against the

~other, and 1neans for adjusting one of said

© contacts, whereby the tine vequired f01 clos-

25 ing them ¢an be rcﬂuhtcd :

Lz. Tn an indicator: for ai Lle(tI‘ICdl con-
trol lling systeni, the combination ¢f a rota-
table mcmber, a frame arranged to: slide
thereon, a contactor pivoted on said-frame

30 and having a surface extending behind the

pivot on which it is mcunted,-a plunger lo-
cated in puosition to engage said surface and
normally hold said contactor against turning
on its pivot, a contact adjusmblv mounted

- 85 onsaid plunger, and yielding means for fore-

ing - said plungex toward -the contactor to

hold the lattér yieldingly against turning.
43. In an indicator for an electrical con-

trolling system, the combination' of a ro-

40 tahb]g member, a frame arranged to move

‘thereon, a contactor pivoted on “said frame,
a plunger located in position to engage said
contactor and normally hold it ag: unbl turn-

ing o1 its pivot, a pair.of spring- prassgd con-
45 tacts conn rected with said plunger, said ro-

tatable member having a pair of spring-
pressed contacts thuv(m insulgted from each

-other, each of said contacts being: cohmected

‘with one of said first named spring-pressed

50_contacts, and a (ontmllmg system connected

“with the first numed pair of spring presseid
.contacts. _ : :
" 44, Tn an elevator system, the combina-
ton of u car, a floor indicator having two

55 ‘contact members, a plurality of floor stops,

a movable member adapted to engage said
Hour stops in succession and” having means
for, cannecting said confact nmmbexs with
ench other when it engages any one-of the

with the floor stop eng: wod. operalting cir-

cnits. connected  with smd floor stops and-
“two pairs of poles,
neeted with the line, a series' of door

adaptul to be closed by the mova l)lu micember,

autoxmtxo limit stops connedted with the in-",

the movable member entrages elthel of sald_

stops.

11

45. In an e]evatox system, the comblna-f;‘
tion of a direction switch, a mfmnetlcally

controlled ™ clutch therefor, and automatic’’
limit stops in series with each other and

with said switch and clutch, whereby said

switch and cluteh -are rendered inoperative

when either of said stops is open.

46. In an elevator system, the combination

of a’car, direction switches; a magnetically
controlled clutch for operating the direction
switches; a pair of limit stops, both in series

with each other, and with said switches,

whereby when one of said limit stops is

open, the switch will be rendered inoperative

by, the deénergizing of the clutch.
47. In an elevator system, the combination

of a car, a controlling device comprising a

solenoid, connections from said controlhng

80

85

device for controlling the operation of the -
elevator car, a test switch in series with said

_solenoid, ‘whereby when the test switch is

open the solenoid circuit is broken, direction

switches, each having a solenoid and eapable-

of being operated by hand, an indicator hav- "

" ing floor stop contacts, and a conductor con-
‘nected with one pole of said switch and
adapted to be held against any one of said

floor stop contacts.

95

48. In an elevator system, the combmatmn N

»of a car, a controlling device comprising a-

solenoid, connections from said controlling
device for controlling the operation of the
elevator-car, & test switch in series with said:

L

solenoid, whereby when  the test switch’ is .
open the solenoid. urcmt is broken, direction.”.

switches, each having a solerioid and capable
of being operated by hand, an indicator hav-

.ing floor stop contacts, a conductor connected

with one pole of said switch and adapted to,
Le held ugainst any one of said floor stop-con-
tacts, and connections from said floor stop
contacts adapted to be completed by sald
wire for stopping the car.

49. In an elevator system, the combination
of a car, a controlling device, comprising a

105

110

solenoid, connections “from said controlling..-

device for controlling the operation of the
clevator car, a test switch in series with: daid

115

dolenoid, whereby when the test switell is .

open the solonmd cirenit is broken, direction’
switches, each having a.solenoid and capable.
of being operated by hand, an indieator hav-
ing floor stop contacts, a conductor comnect:

120 -

,od with one pole of said switch and adapted

to be held against any one of said floor stop

contacts, aud a series of door smtches adapt-

L ed to be short circuited by I'Lverqmg the :
60 floor stops and for (,onne(tuw Doth. of {hemn

test-switeh. .

50. Tnoan elevator Svs’fcm the unnbmatmn :

125

of a controlling dcvwc, a test switeh having .

one pole of one-pair con-

S dicator, and mbans for stopping the car if | swxfches counected. with both poles.cof . thc

éQf
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same pair, the other two poles being con-
nected with the controlling device, whereby

when the first two poles of the test switch:

are connected the door switches will be short
circuited and the circuit to the controlling
device broken.

51. In an elevator system, the combination
of a car, direction switches, a pluarality of
door switches, a magnetically controlled
clutch in series with said door switches for
operating the direction switches, and a pair
of limit stops in series with each other and
with said direction switches, whereby when
one of said limit stops or i
open the clutch will be deénergized.

52. In an elevator system, the combination

of a plurality of door switches, a car, means
for controlling the operation of the car com-
prising a handle, a pointer controlled by the
handle, a pair of direction switches, means
for connecting the pointer with the handle
so that the pointer can be moved thereby,
and means wliereby if the handle is released
or reversed, the pointer is automatically re-
leased from the handle.

.53, In an elevator system, the combination
of a series of door switches, a car, means for
controlling the operation of the car compris-
ing a handle, a pointer controlled by the
handle, a magnetically controlled clutch for
connecting the pointer and handle, whereby
the pointer can be moved, and means where-
by the reverse motion or the releasing of the
handle will render said magnetically con-
trolled clutch inoperative.

54. In an elevator system, the combination
of a movable controlling member, direction
switches, means magnetically connected with
said controlling member for closing said
switches, and a series of door switches, said
member and door switches being electrically

* connected in series, whereby when one of

50

60

said door switches is open all of said mecha-
nism will be rendered noperative.

"55. In an elevator system, the combination
of a movable controlling member, direction
switches, means for magnetically operating
said member, and s series of door switches
connected in series with said magnetic means,
whereby the magnetic means will be deéner-
gized when any onc of said door switches is
open.

56. In an electric system, the combination
of a car, a door switeh, operating mecha-
nism, said operating mechanism having a
pointer provided with connections for con-
trolling the degtination and direction of mo-
tion of the carya pair of direction solenoid
switches, said door switch and direction
switches baing connected with the same
main, one ¢f the direction switches being in
cirenit when the machine is inoperative from
the opening of the door switch, whereby the
pointer cannot get permanently out of posi-
tion with respect_to the car,

oor switches is

989,584

57. In an electric system, the combination
of a door switch, operating mechanism in
series therewith, a direction solenoid switch
having a circuit adapted to remain -closed
when the door switch is open, whereby under

all conditions the opening of the door switch -

will cause the operating mechanism to re-

70

main inoperative, and the direction solenoid

switch to remain in condition-for immediate
action. .

58. In an electric system, the combination
of door switches, hand-operated operating
mechanism in series therewith, and a direc-
tion solenoid switch in a circuit independent
of said door switches and operating mecha-
nism, whereby it will remain in cirenit when

one of said door switches 1s open and the

operating mechanism is inoperative.~

59. In an elevator system, the combination
of direction switches, means for closing said
switches, direction solenoid switches connect-
ed with the direction switches so as to be
supplied with current therethrough when
the direction switches are closed, a main
switch, a signal, door switches in series with
the signal and connected with the same main
as the direction solenoid switches, and means
controlled by the main switch for sending a
current through said signal, whereby when
a door switel is open the signal will be de-
energized and one of the direction. solenoid
switches will remsin in eircuit. '

60. In an elevator system, the combination
of a car, a controlling device comprising a
solenoid, connections adapted to be operated
and controlled hy said solenoid for control-
ling the operation of the car, a signal in
series with said solenoid when the latter is
energized, and means whereby said solenoid
may . be short-circuited. .

(1. In an electrieal elevator system, the
combination of a controlling device compris-
ing a solenoid, a signal lamp normally in
series with said solenoid, whereby said sole-
noid acts as a resistance to dim the light
when the solenoid is in cireuit and the
light acts as a protective resistance to
the solenoid, and means whereby the
current is caused to pass through the sig-
nal lamp to light it to the full candle power
and the solenoid is deénergized, when the
machine is runniug.

62. In an electric elevator system, the com-
bination of a controlling device comprising
a solenoid, a signal lamp normally in series
with said solenoid, whereby the solenoid acts
as a resistance to dim the light and thus
show the condition of the solenoid, and means
whereby the current is caused to pass
through the signal lamp to light it to full
candle power.

63. In an electric elevator system. the
combination of a door switch, an eclectric
signal device adapted to indicate when the
door switeh is open,.and a direction solenoid
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switch arranged and adapted to remain in

.circuit when the door switch is open: ..
64. In an electric. elevator system, the

combination with a car, of a series of door

‘switches, an electric signal device arranged
to indicate when a door switch is open, and:
a. direction solenoid switch arranged to re-

main in’ circuit when a door switch is open
ready to-act to control the direction of the

car upon the reéstablishment of. circunit
‘through the door switches. !

65. In. ah electric elevator system, ' the

combination of a door, an electric signal’ de-

vice, direction solenoid switches, and means

‘whereby when a door is open the signal ‘de-

vice indicates the same and one of the direc-

tion-solenoid: switches remsins in cireuit: .
66: In an electric elevator system, the com-

bination with a car, of a series of doors, an:

electric - signal device, direction. solenoid

switches, and means whereby when a door is
open, the signal device indicates the same
and. one -of the direction solenoid switches

remains in circuit ready to act to control.

the direction of the car upon the reéstablish-
ment of a circuit. :

67. In an electric elevator system, the com-

‘bination: of a hoisting machine, - door.

switches, an electric signal device, direction
solenoid switches, a solenoid eclutch, and
méans whereby when the machine starts the
signal device 1s caused to act at full power.

+68. In an electric. controlling system for
elevators, the combination with a car, of an
operating mechanism adapted to control the
destination of the.car and to be. thereaftor
automatically rendered . inoperative, door
switches so arranged that when one of the

- door switches is open the-operating mecha-

niém is thrown entirely out of civenit, and a

‘signal device arranged. to-be thrown out of

cirenit when one of the door switches is open
to show that the machine is stopped and to

. be thrown into circuit at full power when

<

the machine is running. _. »
_69. In an electric controlling system for
elevators; the combination of a car, a series
of avell-room doors, a switch for each door
adapted to open when the door is opened, an
operating box for controlling the system,
direction solenoid switches having means for
controlling the direction in which the car
shall start, said operating mechanisin com-
prising a pointer indicating the destination
of the car, and having connections for stop-
ping the car at the destination indicated,
connections controlled hy said pointer for
stopping the car at the proper floor, and
meanswhereby.if one of said doors is opened

- while the machine is running. the operiting

mechanisny will be entively (hrown out-of
cirenit,wand one of the direction solenoid
switehes will remain in cirenit thus insuring
that the car will start in the vight direction
when. the «door is again closed. but “the

18

pointer will be left set insuring the stopping

of the car at the proper floor.

“70. In’ an’ electric elevator ‘system, the
combination with a car, of a series of well- "
room doors, a-‘switch .connected with each
door to be closed when the door is closed, a
signal- lamp connected and arranged to burn

70

dimly when all the doors are closed, a plun-
ger clutch, an armature for said clutch, -

means connected with said clutch for con-
trolling the destination of the car, and means

ccontrolled by said armature for controlling

the direction of motion of the car, and means-
whereby when all the doors are closed, the

plunger. clutch ‘is closed, and the armature
1s caused to move with the plunger.

%1, In an electric elevator system, the

combination with a‘car, of a.controlling han-

75 -

80

dle, a pointer for indicating the destination

of the car, a normally open two part plunger
clutch one part of which is.connected with
the handle"and the other with the pointer,
an armature adapted. to be controlled by
the clutch, direction switches. controlled by
said armature, a main solenoid switch, o
signal lamp, means whereby .when the ma-

chine is ready to start and the handle is -

moved: the plunger clutch is caused-to close’

85

90

and move the pointer, the armature being’

arranged -to operate one .of the direction
switches, the direction switch to close the
main- switch solenoid circuit, and the main
switch ‘to operate the signal lamp to buin-
brightly and to release the armatire while
the two parts of the plunger cluteh hang to-
gether mechanically, and means whereby the -
machine is caused to run. o
72. In an electrie elevator system, the

95

100

combination with a car; of a controlling han-.

dle, a pointer for indicating the destination
of the car, a plunger clutch connetted with

ture adapted to be controlled by the clutch,

~direction switches controlled by said arma-

ture, a main solenoid switch, a signal lamp,

,a plunger: clutch ‘solenoid for causing the

ciutch to cloge, whereby thie handle is.caused
to" move “the - pointer, the armature being
constr.cted and arranged to operate one of
the directiok switches, the -direetion switch
to close the main switch solenoid cirenit, and

‘the main switch to operate the signal lamp:

to  burn brightly and to short circuit the -
plunger clutch solenoid so as to reléase the
armatyre, means whereby- the machine is
caused to run,-and means whereby if the
handle is veleased or reversed, the sections

106

the handle for moving the pointer, an arma- -

110

115

120 .

of the plunger clutch are caused to separate

whiereby tlie handle
of the pointer.

P

has no further control
73. In an elevator system, the combination

ot aeav, a ‘dial indicating  the ' floors, a
cpointer adapted to codperate with the dial:

to show the destination.of .the car, magnetic
nmeans connected with the pointer fer con-

125
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trolling the destination of the car, and a sig-
nal for indicating when the car is moving,
when it is at rest but ready to move, and
when the system is in inoperative condition.

74. An operating mechanism for an ele-
vator car, comprising a dial indicating floors,
a pointer adapted to codperate with the dial
to show the destination of the car, magnetic
means "connected with the pointer for con-
trolling the operation of the car. and a sig-
nal comprising means for indicating when
the car is moving, when it is at rest but
ready to move, and when the system is in-
operative. '

75. The combination with a hoisting ma-
chine, a car, and a controlling device there-

for, of magnetic operating means for the.

controlling device elecirically connected
therewith, a pointer connected with said
operating means for indicating the destina-
tion of the car, and a signal constructed and
adapted to indicate more than twa different
conditions of the apparatus.

76. The combination with a hoisting ma-
chine, a car, and a controlling device there-
for, of magnetic operating means for the
controlling ~ device electrically connected
therewith, means for operating the machine,
and means for indicating the destination of
the car. )

77, In an elevator system, the combination
of a car, a pointer for controlling the des-
tination of the car, a handle for operating
the pointer, means controlled by the handle
for starting the car, and means for releasing
the pointer from the handle, so that the
pointer cannot be turned thereby.

78. In an'elevator system, the combination
of a car, a pointer for controlling the des-
tination of the car, a handle for operating

“the pointer, means controlled by the handle

for starting the car, and a magnetic device
connected with said means for starting the
car for releasing the pointer from the han-
dle so that the handle may be turned freely
in _either direction withont moving the
pointer.

79. In an elevator system, the combination
of a car, a pointer for controlling the desti-
nation of the car, means for starting the car
controlled by the handle, means for stopping
the car at the floor indicated by the pninter.
& handle for operating the pointer, and
means for*automatically releasing the pointer
from the control of the handle adapted to
operate whenever the handle is once turned
in either direction and then released from
the control of the hand. )

80. In an elevator system, the combination
of a hoisting machine, an operating box hav-

ing a movable pointer, a handle for moving

the pointer, means whereby when the handle
is started in either dircction and then re-
leased the pointer will be released from all
forther control of the handle until the ma-

I
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chine stops, and electrical means for control-
ling the operation of the hoisting machine
directly from said handle. ;

81. In anelevator system, the combination

of a hoisting machine, a movable pointer, an -

opérating handle for moving the pointer,
means whereby when the machine is at rest
the turning of the handle in either direction
will turn the pointer, means whereby if the
handie is released after being started, the
pointer cannot again be moved by it until
the machine comes to rest, means controlled
by said handle for starting the hoisting ma-
chine in. either direction and for stoppin
it, and an operating box inclosing sai
meuns.

82, In an elevator system, the combination
of a car, a handle for controlling the opera-
tion of the car, means controlled by the han-
dle for starting the car, and magnetic means
for controlling the operation of the handle,
said magnetic means being rendered inop-
erative whenever the handle s once turned
backward or released after heing started.

83. A controlling mechanism for an eleva-
tor system, comprising a controlling arm, a
series of contacts with which said arm is
adapted to engage, each contact representing
a floor in the elevator well, means for mov-
ing said srm along said contacts, and means
for releasing said arm and preventing the
movement thereof in either direction after it
is once started. and then reversed or re-
leaged, until the elevator car has moved to
and stopped at the floor indicated by the po-
sition of the arm when so reversed or re-
leased.

84. A controlling mechanism for an eleva-
tor system, comprising a handle, & movable
controlling member, direction switches, and
& magnetically controlled clutch having con-
neetions for releasing said member from the
handle. )

85. In an operating box for an electrical
controlling system, the combination of a
handle adapted to turn on an axis, a con-
trolling device, and a clutch between the
controlling device and the handle having
means for disengaging the controlling device
from the handle if the handle is reversed, or
released during its motion in either di-
rection. ‘

86. Tn a controlling device for an electri-
cal controlling system, the combination of a
handle adapted to turn on an axis, a pointer,
and a clutch hetween the handle and ‘pointer,
whereby the pointer may be moved by the
handle, said clutch having means for disen-
gaging it from the handle whenever the lat-
ter is released or reversed. ‘

87. In a controlling device for an electri-
cal controlling system, the combination of a
handle adapted to turn on an axis, a pointer,
and r clutch hetwean the handle and pointer,
whereby the pointer. may be moved by the

=
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handle, said clutch ha.ﬁng means for disen-
gaging it from the handle whenever the lat-

“ter is released or reversed, whereby the han-

dle may then be turned in either direction
without moving the pointer, and means for
moving the. clutch back into position to be
reéngaged by the handle. ~. . ‘
88. In 'an_electrical controlling system,
the combination of a handle adapted to turn
on an axis, a pointer adapted to be moved

- by the handle, connections from the pointer
for.controlling the operation of the machine |

in - accordarice with the position of the

15

pointer, means between the ‘handle and
pointer whereby after the handle is started

- 1n either direction, the releasing or reversing

20

thereof will release -the pointer from the
handle, and means connected with said con-
trolling system for restoring the parts to a

‘position in.which the handle can again en-
.gage the pointer when the machine to be
‘.controlled is at rest.

89. In a controlling device for an electric

" controlling system, the combination of a mov-

80,

-able "handle, ‘a pointer,

direction- switches,
and a double clutch controlled by the handle
for connecting the pointer and the direction

. switches therewith so as to move with the

handle,
90. In a controlling device for an electric

‘my hand,-in

1S

controlling system, the combination of a
handle, a pointer, direction switches, a double
clutch for connecting the handle with the
pointer and direction switches, said clutch
having means for disengaging it from the
handle whenever the latter is released or
reversed, whereby the handle may then be

turned in either direction without moving the
pointer or closing the direction switches.

91. In an operating box for an electrical

35

40

controlling 'system, the combination of a
handle adapted to rotate on an axis, a sole- .

noid, a plunger within said solenoid hav-
ing a clutch section adapted to receive
motion from the handle, a spring con-

nected with the plunger for normally fore- -

ing the.clutch section inte inoperative posi-
tion, an armature normally in central posi-
tion adapted to rotate with the plunger
when the solenoid is energized, and a pointer
connected with said armature to rotate there-
with. . o
. In-testimony whereof I have hereunto set
Ing witnesses. , o
EDWARD L. DUNN.
‘Witnesses: . '

Aiserr E. Fay,
C. Forrest WESSON.
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