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My invention relates to electrically oper-
ated elevators and hoists and the principal
object of the invention is to provide novel
means for controlling -such an eclevator or
hoist.  In the standard form of - elevators
uged in buildings, the elevator car is oper-
ated between top and bottom limits and it
is necessary to provide automatic means for
preventing the car from running past these
limits. ‘ ‘

Tn the form of my invention illustrated,
T utilize what is known as the Ward-Lieonard
system for controlling and operating. the
elevator motor. TIn this system a direct cur-
rent generator is utilized, this generator be-
ing driven from any convenient source of
power such, for example, as an alternating
ctuirtent motor.” The direct current genera-
tor drives a direct current motor, this direct

curient motor furnishing the power to raise

and lower the elevator car. In the use of
the Ward-Teonard system, the voltage and
direction of polarity of the generator ara
controiled by variations in the generator

“field. By decreasing the current in the fieid,

the voltage delivered by the generator may
be reduced, and by reversing the direction of
this current the polarity of the generator may
be reversed. Since the normal speed of the
motor under any given set of conditions iz
directly proportional to the voltage im-
pressed upon it and since the direction of
rotation is dependent upon the polarity of
the voltage impressed upon the armature of
the motor, (the direction of polarity of the
field of the motor being maintained con-
stant), it is-evident that the speed and direc-
tion of rotation of the motor may be regu-
lated by this manipulation of the generator
field. - Since-the current in the generator
field is small, it is possible to control a com-
paratively large generator with very small
controlling apparatus and with small elec-
trical losses, thus cutting down the first cost

of the apparatus, the cost of maintenance of:

the apparatus, and the energy used.

In the operation of an elevator controlied
by the Waid-Leonard system, the speed of
the elevator as it approaches either limii
may be reduced by Insérting resistance in
seribs with the generdtor fleld: ‘There ate
in general tiwo miethods of connection which
will accomplish’ this.

In other words; the-
elevator totor. can be slowed: down as. it
approaches: the limits of car travel (@) by

having a switch, actuated by the movement
of the car, insert resistance in the field cir-
cuit of the generator or (&) by having sepa-
rate rheostats for-the up and down direc-
tions in series with ‘which the slow -down
registance is ingerted. The disadvantage cE
the first system; noted above as (@), is that
it is not possible to leave either terminal of
travel at a speed greater than the speed at
which the terminal ‘was approached; due to
the presence - of  slow down resistance In
the field. circuit- of the generator: - The
second system, noted above as (D), over-
comes this objectionable featurs but possesses
ancther undesirable feature, which is; that
when the c¢ar is stopped near the terminal
landings and some of the slow down resist-
ance is in circuil with .the generator field,
it-is impossible to move the car forward on
the first few points of the rheostat; making
it necessary for the operator. to handle the.
rheostat in a different manner. Under these
conditions the number of points the. con-
troller has to be moved, to move the car,
depends upon the amount of slow down re-

sistance in the generator field circuit, svhich -

in turn -depends on the position of the car:
For instance if the car is stopped a few
inches away from a terminal Ianding, it is
necessary for the operator to throw the con-
troller over to the last point before the car
will move up to the landing.

Tt is an object-of my invention to over-
come these disadvantages and to provide a
slow down resistajice which will stop- the
car at-either limit of elevator travel regard-
less of the position of the -car switch, the
control device uised being so constructed that
the operation of the car switch is exactly
the same at the top and bottom floors as it is
at intermediate floors,

A further object of my invention is to
provide means to automatically slow down
the motor at either limit of the car travel,
the control of this motor being accomplished
by vdrying:the dirvection and strength- of
the field- euriént in the geneérator.

A still furtheér object of my invention is
to permit ‘the car to be accelerated away
from either 1imit of travel at the same rate
it is- accelerated at intermediate points by
means of the car switch.

A still further object of my invention is
to make it ‘possible to move the car at a.
slow speed and-through small distances in
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either direction at either end of its travel by
a manipulation of the controller in exa wetly
the same manner that it would be manipu-
lated to provide a similar movement at in-
termediate floors,

Further objects and advantag
nade evident hereinafter.

Referring to the drawings which
illustr: mvﬂ purpoeses only,

Tig. 1is a dingram of a complete elevator
Contrm sy stem utiliz zing my invention.

Fig. 21sa smmhhel disgram showing the
method by which the resistors are connected
and (hsco}umctud trom the cireuit to accon-
plish the above de signated objects.

In the form of the invention shown, 11 is
the motor driving the elcmtor, this motor
having an armature 12 and a feld 13, the
field being connected betieen wires 14 and
18 which are connected to any source of di-
rect currvent supply and which may be desig-

nated as -+ and — for convenience. The
flfﬂd ot the motor is, therefore, always of
one polarity and of constant otrenﬂth the
voltage between the wires L’i And 15 L(‘nm'
constant. The armature 12 of the motor is
supplied from a direct curre 1t generator 21
having an ar: natm'“ 92, a series field 23 3, and
a shunt field 24, The shunt field ?—L is pro-
vided with a he](L discharge stor % LO
prevent excessive voltages buile Lnn up on the
field- when 1% is disconnnded from the re-

will be

are for

Q8]

mainder the circuit. The direction of
polarity of the field 24 is cont"oﬂol by an
cle ctrically operated reverser switeh 81 }:w~
ing contacts 32, 33, 34 and m) anfl luu mg an
up-coil 36 and a down- -coil B7. A brake

magnet coil 38 is also pro**]r-oq
hﬂ movement of the car is controlled Iy
a car switeh 41 having a shdmo arm f:"
pivoted at 43 and ope: ated | by means of a
handle 44, The cn switch may be con-
veniently divided into rmanm 51 and a rve-
Yersing switeh 61, The rhesstat 31 is pPro-
ided with central contacts 32 and 5 53, and

with outer contacts 55 and inner contacts
06, The contacts 55 are hereinaftor desig-

wated as primary contacts, the contacts 55
lwmﬁ <705mn'n“\[ as intermedinte contrets,
The contacts 55 are arranged in two series
extending to the right and left of the con-
tact 532, The arm 4 ) (’om*octs the contact 52
10 the contact 35 or when moved to the right

10'Ft it connects each of the contacts 5%
\\uh he corr esponding contact 58, Ay arm
62 separated by insulation 63 from the arm
42 is provided in the rev ersing switch 61
this arm 62 making contact at ad fimes Wlﬂ
a sector 64 and in its central position making
contact with a dead sector 65. Ag the han.
dle 44 is moved to the right or left, the arm
62 m‘d es contact with membﬂrs 66 or 67
forming parts of the reversing switch 61.

Limit switches 71 and 72 are provided at

the extreme top aml bottom of the car travel,

1.592,995

these switches opening fhe circuit when the
car reaches its limit in either direction. Tor
the purpose of slowing down the car before
it voaches this posmon I provide a slow
down switch 81 consis tlno of a drum hav-
ing » moving con itact 82 which is connected
at all times to the wire 14 thro ugh a contact
85 and a wire 84. Two series of s secondary
contacts 85 and 87 are provided, the series
of secondary contacts 85 heing connected to
the contacts 56 to the right of the cential
pO»ithH by means of wires §6 and the other
cet of secondary contacts ut being connected
by means of wires 88 with the contacts 58
ab the left of the central position. The con-
tact 82 is moved to the right ov left in the
divection of the arvows 89 oprlmn” the cir-
cuit to the sectors 85 and 87 as the car ap-
proaches its limit of travel. A primary re-
gistor 90 is provided. this primary vesistor
bmm connected by means of taps placed at
suitable intervals with the primary contacts
55, Two <r\c<mcm"* resistors 91 and 92 are
vided, the 1'031510" 91 being connected bv
suitable faps with the contacts &5 and (he
stor 92 being umnec ted by suital sle taps
with the contacts 87. The switeh 61 19 uti-
lized to operate the switches 36 and 87 and

thus control the direction of 111<)iiop of the
car by controlling the pol: arity of the field
24 This can 1Cud iy be mldowt()o'l from
the folloy '\'11]0 description of its operation,
As the handle 44 is moved to 1110 11(’111 m

L‘m fn’( ction of the arrow 17 , contact g estah-
shed hetween seetorg 54 “1*(1 68, The sector
G" is connected at all times with the wire
14 and the rector 66 is connected t hrough a
wire 100 and the limit switch 72 with the
coil 86 on the switeh 51, the other terminal
of this coll heing ((m'mctﬂd through the
bralke magnet 38 with the wire 1) By ener-

gizing the coil 86 the contacts 3 2 and 83 are
C’(\mm\m together, one tm’mnu 101 of the
field 24 being conneeted to the svive 15

H”‘Oml a wire 102, and the other terminal
103 of the feld 24 - being mn] cted through
aovire 108 and a wire 106 vwit th one tmmmal
i the resistance 90, the other terminal of
this resistance heing connected throngh ih(‘
lever 42 with the wire 14 when the lever 15
near is center position. This connects the
ficldd 24 in one direction.

1 the Tever 44 is moved to the left in the
direction of the myrow D, the contact 67 is
energized from the wire 14 and the coil 3 37
Is onu'(‘x,,CJ throngh a wive 110 and the
ln alre magnet 38. By (‘nm'mzm'l the coil
37, the mnhﬂt% 34 a n(l Ab are cloz od and the
field 24 is connected in the oppo site direc-
tion to that L)}m*mn:lv deseribed. Tt will
thus be s seen that the initial movemen t of the
lever 44 in either direction energizes the
coils 36 or 37 and thus determines the polar
ity of the feld 24, The nmn pulation of
ﬂm resistors 90, 91 a d 62 can be best under-
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of cuftmo out ihewe resmtors.
1t wwiil be noted that there arse
facts, mb meiv
of the sla,w

e shown three

the gecondary con-
down swi teh, the inter-
cohtacts 56 and the primary con-

tacts 55 of the car switch. Tt will also be
noted that the seconaary resistance 91 ig con-
nected by means of taps w1 uh the coritaces 85
and that the resistance 90 ig connected by
means of taps with the contacts 55. It wwill
also be poted that the contacts 56 and 85
are connected together in pairs as shown. As
long as-the car 1s & su{’lmeﬂt CUS‘.ane away
from the limits of travel, the member 82 of
the slow down switch connects all of the con-
tacts 85 together, these contacts being in
turn connected to the wire 14 through a
wire 84, '
Inthe diggram, Tig. 2, thear
at its lowest Poshmn This is the position
assumed when the car is running at full
weed with all resistance eut out of the cir-
cuit. Tt will be noted that there is a circuit
from the wire 84 through the segment 82
to the lowest contact 85 and to the lowest
contact 56, this Towest contact 56 being con-
hacted to the lowest condact 55 by means of
the arm 42, In this position neither the re-
sistor 90 mor the vesistor §1 is in circuit.

42 is shown

For the purpose of explaining the opera-
tionn of the slow down device, let 1t be as-

stimed that the car is s*olappr’l at an inter:
mediate position. When the car is in this
position, the segiment 82 will be in contact
with allof the conta('te 85 and 87. Im ovder
to move the car upward, the operator ad-
vances the slider, or controller lover, 42 in
a vight hand direction ag indicated by the
arrow U in Fig. 1. In Fig. 2 thc‘ dvance
of the slider \muld Te ﬂownw‘u'd from the
segments b2 and 5 §53,.1 making successive con-
tact between the pairs of “contacts 55 and
56. With the mitial .mement of uhe slider,
the ‘entite resistance 90 ig in circuity thus
giving .a low strcnafh ctitrent m the gen-
erator field 24 and providing for a Sh‘\\
starting of the motor. As the slider is ad-
vanced and the successive pairs of contacts
55 and 56 are Cunnumed the “eurrent flows

‘through the segment 82, th*‘ounh the sucees-

sive conductors 86 and the elider 42, and
thus cuts out increasing amonnts of the re-
sistance 90 as the. slider advances.  Upon
the slider 42 reaching the lowest of
contacts 55 and 58, the resistance 90 1S en-
tirely removed from the generator field cir-
cnit and at sueh time the car will be moving
upward at full speed.

i
DALY

1t ls evident that
so long as the member 82 is in the position
shown in the two figuves, the arm 49 may
be mioved back and iorth, cutting in or out
resistance in the res1stov 90, and reaulatmo*
the oenemtor field to give any bpeed desired

the operator, ¢
‘1 ow down V’lfch.
As the cay appro: saches the :
?1 the member 82 moves to the left
sition shown in. Figs. 1 :
uonta suceess]
i 85, beginning wi 1
act. With ‘fhe 511"3‘
iom, as shown,
speed, it is evi
the memncr
contact mm he
cut the re ~smx' g1
the wives 84 and 86, thus inserting the re-
sistor 91 in series with the generator fleld
24, *he‘-’eﬂ-mn reducing the held strength
d dowing down‘ the motor. The 10»%(013
91, aAa 99 re substanti a'i similar 1
ch other in th ir cmmct ri cs7 80 tha
hen the member 82 has moved to the po-
sition nd*c bed bv 1he dotted hnes 110 1
Fig. 2, and the contacts 85 are entirely dis-
(’mmectm therefrom, the current must then
travel uu ough the resistor 91, with the re-
gult that a resistance is placed in cirenit
Wit1 the sneiator field 24 substantially
equal to ihe resistance 990..
VVltL reference to Fig: 2, 1t will be per-
ceived that with the segment 82 in the. po-
sition indicated by the dotted lines 110, the
movomcnt of ‘the slider 42 upwardly from
the position shown will not ca
in the resistance in the gemmtor field cir-
cuit owing to the fact that as the slider
moves up onch sitccessive pair ‘of contacts
55 and OG nd o resistance element is re-
moved ﬁ‘om ’Lho resistor 91, an equivalent
resistance element is added in thu; resistor
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90, thus maintaining a designated resistance

in the generator fleld circuit. Let it be ag-
sumed that the car is stopped several inches
from the upper terminal landing. The seg-
ment 82 would then be in the position indi-
m{eq hy the dotted lines 110. It is possible
by the device shoewn to move the car up
0 the landing at siow speed by advancing
the slider 49 over o the first notch. Tt will
he evident that a further adv
slider 42 beyond the first notch cannot havs
the effect of increasing the s *;eeu of the car
in upper direction, because of the entting in

advance of the

85
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o
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use any change .
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of ‘the vesigtor 91 to the same degree that
the vesistor 90 is cut out by the advance ‘
of the slider. - The car can,

however,
!fm%d to-leave the upper Lmamo ¥
accelerntion of speed as wl
g rin an intermediate posi
1 to the fact that with the qmvment 83
in the position indicated ‘“V the dnt'r‘rl line
110, the down contacts 87 ave all in contact
thele\wth, and iho cm‘rent may travel
through the segment 82 and the successive
conductors 88, as tlm cL(ier ig advanced in
an upward or lett hand direction from the
central contacts 52 and 53.
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I elaim as my invention:

1. An apparatus for inserting vesistance
in an clectric circnit 1]“(10]“@11(1(31%1 at two
(hhmmc points comprising: a primary r
sistor having one end connected to one ter-
minal of said cireuit: a seco adary vesistor
having oune end connected to the other ter-
minal of said circuit; primary co*lmc‘ con-
nected to s 1((’0@1\'@ points in said pmm wy
resistor; secondary contacts connected £0
suceessive Hoints 1n sald secondary res Jsmrg
'-ﬂmmodmte contacts each dir ecd‘y connect-
m to one of said secondary contacts; means

for progressively Connectlno together all of
said secondary contacts; and a slider ada; nt-
ad to connect any one of said prnnm y con-
tacts with a covroqpon(hnw one of said in-
Lo"moﬂmfo contacts.
2. An apparatus

Te-

for inser {]1’10 resistance

in an elechric civeuit comn‘“lsrg. two re-
sistors; equalizing means for cutting out

one resistor as the other resistor is cut in
progressively: and means for short cireuit-
mng (me of said resistors.

3. An apparatus for ingerting resistance

in an electric ecircuit comprising: two re-
sisters; equaliz mo means for cuttmw out
one resistor ag the other resistor is cut in

progressively ; and means independent of
said ecudlmno means for short circuiting
onx of Sdld resistors.

t. An apparatus for regulating the re-
~~1st ance in an electric circuit comp rising: a
primavy resistor; a secondary 1'cs1stor- a
series of primary ¥ contacts, each primary
contact being connected to 4 tap from said
primary resistor; a series of secondary con-
tacts, each secondary contact being connect-
ed to a tap from said secondary 1'@51,»101‘- an
(wu.xh/mg means for so connecting one of
said primary contacts to a coopemtwng seC-
ondary contact that said primary resistor is
ent out of cireuit as said seconchry resistor
Ja cut into circuit; and means for connect-
ing together all or pfut of said series of sec-
rmd’u‘v contacts.

An apparatus for regulating the. re-
kmi(m(‘n in an electric cncmt comorl%mﬂ' a
primary resistor; a secondary resis ‘xor- a
sevies of primary contacts, each primary
contact being connected to a tap from said
primary resistor; a sevies of f:econd{u-v Con-
tacts, ench amondar" contact being connect-
ed to a tap from said secondary x'esalstm,; an
equalizing means for so conuecting cne of
said primary contacts to a (’oopomtmo sec-
ondary contact that S‘L’d primary resistor is
cut out of cireuit as said secondary vesistor
Is out mto circuit; and a bridging member
adapted ¢ snceessiv ely connect all of said
CL()]JFL{IV oom‘wtm toocther

6. An apparatus for regulating the re-
sistonce in an electric cireuit comprising: g

o
ar

1,592,995

primary resistor; a secondary resistor; a
series of primary contacts, each primary
cont tct being connected to a tap from said
primary vesistor: a series of secondary con-
tacts, each seconda ary contact being connect-
ed to a tap from s sald secondary resistor; an
cqualizing means for so connecting one of
said primary contacts to a €00j )emtmo sece-
ondﬁ“y coa(dc that said primary vesistor is
ml*‘ out of circuit as said sewndu‘*7 resistor
s cut info circuit; and » b“momo member

connected to the first of uad secondaly con-
tacts and so disposed that it can connect
satd  first wwnrhly contact successively
mth cach of the other secondary contacts.
7. An apparatus for controlhno resist-
m*ce i an electric cireuit Oonmusxno a pri-

mary resistor; taps provided upon said pri-
mary resistor; two Qecondmv resistors; taps
provided npon cach of said econc"u'v re-
sigtors; and switch means elm])]111<> the con-
nection of successive taps from the primary
resistor with corres )ondmo taps from either
of the secondary resistors so that the re-

sistors thus connected present a mutually
comj )lomenml resistance within the cireuit.

8. An appar afus for controlling resist-
ance in an electric civeuit comprising: a pri-
mary resistor; taps prowded upon  said
primary resistor; two secondary resistors;
taps provided upon each of said Q(\(on(lm‘
resistors; switch means enabling the connec-
tion of stccessive taps from the primary re-

sistor with corresponding taps from either
of the secondary resistors so that the resis-
tors thus connected present a mutually com-
plemental resistance within the cn‘cmt and
means normally shorting the taps of the
secondary resistors so that operation of the
switch controls only the amount of the pri-
mary resistor in the circuit.

9. An apparatus for controlling resist-
ance in an electric circuit comprising: a pri-
mary resistor; taps provided upon said pri-
mary resistor: two sncondary 1'@5131:015 taps
pr ovided upon each of said secondar re-
sistors; switch means enabling the connec-
tion of successive taps from the pumaly re-
sistor with (0"“ospoudmrr taps from either
of the secondary resistors so that the resis-
tors thus connected present a mutually com-
plemental vesistance within the circuit: and
means normally shorting the taps of the see-
ondary resistors so that operation of the
switch controls only the amount of the pri-
mary resistor in the circuit, said shorting
means being shiftable to free the taps of a
given secondary resistor from a shor,

Tn testimeny whereot, T have herennio set
my hand at Los. Angeles, California, this
20th day of September, 1992,

SRANTORD P, WALKER,
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