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This nvention relstes to a process or
method for controlhing elevators and has for
its object to provide & procedure which will
be more efficient 1n use than those which

s have been heretofore pro
With this and other objects 1n view, the
mvention coasists in the novel steps and
combinations of steps constituting the proc-
ess, all as will be more fully hereinafter dis-

10 closed and particularly pomnted out in the

Tﬂl:m uivent:ion differs froan those t}_xsclosed
in the sole and joint copending applications
of Frank E }Soardman, and %gm.nk E
15 Boardman, Jr, Seual No 553,025 filed
mlh 15, 1922, Seral No 627,812 filed
26, 1923, and Serial No 711,371 filed
l;(:{ 6, 1924, all’ directed to elevator con-
trol apparatus, in that, 1t relates to a method
20 which may ot may not employ the aﬁplrntus
of these said applications, ull as will appea:
more fully heremafter Fuither, this ap-
plrcation constitutes a continuation of the co-
nding application of Frank E Boardman,
1al No 706,108 filed Apml 12, 1924,
“Method of contiolling elevators” .

This method 18 directed to mereasing the
carrying capacity of a bank of elevator cars
which are 1unnmg below a normal or effi-

80 cient carrying capacity, and-to this end 1n-
volves the operntion, automnatically, of suud
cars on what may be called the most eco-
nomucal t.me schedules That 14 to say, as
is well known different hanks ;1 groups of

85 elevators i different buildings 1equure dif-
ferent periods of time to pertorm their va-
rious stops startings round tups, ete, and
therefors what might be an economical 1n-
terval of time butween the startings of the

40 cars of a group of elevators in one bulding
might not be -an economical interval of tune
for the startings of the-cars of a _group of
elevators 1 another building Theiefore
this invention, when more spe¢ifically stated,

43 may be said to 1nvolve a method of mcrvas-
mﬁ the efficiency of a group of elevators
which consists 1 automatically controlling
the same by csusiig them to operate on
schedules determuned by such factors as the

80 height of the bmldinz, s of the elevator
car, the acceleration of the elevator car, the
minmum time vequired to open and close
the shaft doors at all the floors, the tune
each clevetor car consumes in stopping 1

45 parking at the top flom before 1its 1efuin
trip, the tune vonsumed by each cur 1n stop-

ing or parking at the loweg, termination or

oor imSudx ngthg-hma %Hher with
P rs, average hum| stops
made either direction during various e
portions of & day, and the average number
of plissengers in erther direction during va-
rious portions of a day Of these factors the
first six ave fixed and determinsgble, and the
remaming factors can be determined by the 65
method of determining averages. Conmd-
eration should be given to the number of ele-
vators 1n each bank 1n the building and when
the rbove factors are taken into considera-
tion, then the total time requred for any 70
onc-slevator car to make a complete rounx
trip can be caleulated, and thiz will be the
efficient schedule time for each car

1t 1s of course to be understood that at dif-
terent portions of the (day, the amount of ¥
traffic will vary in either direction In other

words, 1 the early morning hours, there will
be a2 very heavy traflic direcjion
with practically no traffic 1n the down diyec-

tion At noon, and agan 1n the late after-
noon or at office clnsing time, the direction
of traffic will be reversed 1n volume, or 1n
other words, the trafic will be heaviest
in the down direction with practically no
traffic in~ the up direction. Therefore ob-
servations for betterment of traffic cond
tions will be made during various portio
of the day m order to meet the needs oi the
service for smd portions of the day

In order to disclose a suitable apparatus
for automaticnlly currying: out this method
of controlling elevators teference 18 made to
the nccompunying ditwings fornung o part
of this speciheation, in which Iike nunetals
designate Like parts i all the views

Fiz 118 a plan view of the assumbled ele-
vator controlling medchamsins

Fig 2 1s an end ddovatonal view of the
parts showu m Fir 1

Fig 8 15 an eml eley itional view of the
selective element asounited with the contact
cyhnder shown 1 lie 5

Fig 4 18 a digg vum i view showing
how e plurality of unis mav In jorned o
put together 1 order to enlatre the enpauty
of the system,

Fag 518 & sectiomil view of the rotar)

et cylinder,

4 38 8 parspectine view partially bro-
lcenanu of thg contact member illustinted 110
m Fig b;

Fig 7 1s a sectional view taken on the hne

108
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T—1 of Fig b lookihg in the direction of the
ATTOWSS -
Fig 8 18 & sectional view taken on the line
8—8 of Fig & and locking m the direction
8 of the arrows, .
Fig 018 a sectional view taken on the line
9—9 of Fig. 5 and looking 1n the direction
of the arrows,

Fig 10 s a development of the
10 mt::i of the cyhnder illustrated
showing the disposition of the wires
contacts on said cylinder,

llillfnlﬂmnz top plan view

uo!t en;hctcy der.:l{dltl:!a,-oenm
parts; an
l‘ig’l!isadmgnmoﬂhewmngoﬂh

it ey Bo Lol ok any ervaaian: Do
at-any econ

timofmtinbull ,u’formm po;

the first floor 2 mdicates any sutable mo-

tor with a clutch 3, and & driven

:];?Ad:l Secured to said ghaft 4 is a suit-
' ! - .

ve means screw members
10 entering & groove 11 with which emd

shaft is proided Surrounding the serew
threaded sleeve 9 15 a knurled nut-like mem-
 ber 13 supported in the ring member 14
oo 3. e Figure & 1o providod with o
ve 9, see is pro with a
slot 18 }ntobe'l;.l;h enters tht.b end "to:b:
gscrew mem mYofder reven
said sleeve frgm {urning when the mem
0 13 18 turned Sard knurled nut 18
vided with the shoulder 20 which fits
side of the member 14,
disk 21 secured to smd nut 1
other mide of sid ring 14,
said nut 18’18 free to turn, 1t cannot
longitudnally of the shaft 7, n
fore 1ts motion enmsolu sad
n s longitudinal direction.
to the sleeve member 9 15 un 1nds
ber 22, adapted to conct with the
88 best shown 1n Figure 1
1;" such that, when thu h;_r__
“18is-turned, the sbatt 7 will bs moved
'""’ﬁ I ke apeed of rota
tion 3 ie amount of move-
indicated on the scale 28. Th
m, the différent movements of the shaft 7
will e thé different speeds at which
er 8 19 rotated, as will be cles
the drs k
The contact cylinder 8 13 provided wth
material,
two through
shaft 7 passes, and thess drums
3 1n turn are sonveasntly mounted on the ball

fr g
B%K

1

i

;o
Jis

i
e

i

bnnngszs as shown The shaft 7 1s sphned

as at 29, and the screw member 30 entern

sad spline do that power transmitted to

g’m tﬂl'll.ll be transmitted to b:cre;; m;,mm "
to member 81,

screw ﬂnm 32, to the drum 26

and to the outer eyhndricnl member 28.

The oylinder 8 1 thus rotated at the same

18 the shaft 7, while the shaft 7
udinally adjusted to change 78

the speed of cylinder 8 without interfering

with the rotation of the parts.

Secured to the base member 1 and n-
sulated therefrom are the end members 33

and 84, mm which are located the ball bear- 80
ings 28 as shown, associated with the end
member 33 18 the bracket 35, wivle assoc1-

sted with the end member 34 is the brack-
et 36, Secured to the sud brackets 35 and
36, 18 the contact carrying ‘member 87 made 8
of msulating material, and secured to the
latter are & plurality of aﬁrmg contact fin-
gers 38 for each of which there 15 a cor-
ding spring contact finger 39, all as
will be clear from Figures 5 and 7 Each
of the contact fingers 30 13 recured to the
insulating block 41 as by means of the acrews
42 and the contact tcrminal 43
linder 8 1s further provided with
the nsnlating disk-ike nng 44 1n which 08
fits the thimble-like metallic member 43 pro-
vided with two cam projections 48 having
the de, ion 47, therebetween A spring
48 abutting agmnst the collar 49 located on
thoinmra:twnofﬂnmmhrismdloc
carried drum 27 constantly forces the

member 45 toward tnmmmﬁ
ure § and thus cams 46 1mn ¢
th of movement of the series of contacts

y with which ths “outer msulating cyhn- 108
23 is provided.

There is a pin contact 50 for each ear
to be cuntrolled, and each
nected as by a wire 51 with a contact 52
lJocated on the outer circumference of the 120
cylinder 8, see Figures 8, 7 and 10. These

bly arranged

aro the
m" and 202, Fi
ure 10, and for each row -of contacts 52 118
there is a lgrmg confict 58 secuved to the
base block 85 of insnlated mmterial, all as
will be clear from. the dra

With particular reference to Figures §
and 7, bracket 85 pivots in the inner 120
fianges 80 of the members 33 and 34 around
the axis of shaft 7 as a center, so that the
sector shaped piece 37 may be rotated
sround maid shaft to cause each comtact
member 38 to engage & contact member b3, 125
in its particular row of contacts at different
routmm as will ha clear from the dotted
nes, re T The of rota-
tion w disclosed below Xt will be ob-
served that the bracket 36 is a substantia]l 130
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dupheate of the bracket 85 so that when the
secttn 47 has been turned or rotated i the
manrer above disclosed, the bracket 35 will
alko be turncd and the set screw 61 18 em-
B ployed to jun o1 lock the member 35
its new Jmﬂrmn and thus lpck the sector 87
m 1ts adjusted position
A second contact carrying member 300,
hhcwise mide of insulating material, 15 se-
10 cuted to the ends of a pant of brackets 301
and 302 pnvoting respectinely 1n the outer
flange= 303 of the end members 33 and 34
This eontact carrying block 300 may be re-
vohed around shaft 7 to any desited position
16 whete 1t may be locked hy means of the set
seren 04 Serured to the block 300 are the
spring contact fmgery 365 adapted to make
contact with the contart points 52 curried
by the cyvléhder as 1t revolves, and for a pur-
£0- pose __tol})e subséquently disclosed
THaf js to say, {figiets provided a contact
fingeri’ 305 for' each~rircamferential row of
contact pomnts: 52, Lach comtact hinger 305
has an arcuate.ektersidn, 306; fitting the
25 block 300, by means of which suid finger 305
18 secpred to saidybloik « Each extension 306
als0 prowrdes a’contact snrfuce ngainst which
presses a:stationary spring conlact member
307 secured to the base~block 55 as by the
30 screw 808 and ,coritact terminal 309 From
the foregoing and 'with, 8grt1culnr referénce
to Fré'ures 1, 5, 7 andl 10, 1t will be under:
stood that the contact pomts 52 are arranged
about-the cyl:idér 8 1h en cumferential rows
33 that each pouit+52 as it 1s carried aroun
by the cylinder will make contact with the
fingers 88, 53 and 305, that each movable
finger 38 18 1n contact with a stationary con-
tact member 39, that cach movable finger
40 305 18 1n contact with a stationary contact
member 307 ; and that the contact finger car-

atl:f members 87 and 306, may each be ro-: contact member 47 has

about shaft 7

Referring now to 'gures 5, 6, 10 and 12,
1t will be observed that the contact 47 1s
adapted to turn entirely around the mside of
the cylinder 8, and thus make contact with
any one of the contact members 50 It will
further be seen from Figure 10 that the cir-
50 cumferential row of contacts 50 are each
jomed by the wires 51 to a corresponding
contact 52, and that a contact 52 1n each m-
stance 18 the beginning of a se11es of contacts
disposed about the tircumference of the cyl-
inder, and that each series containg & differ-
ent number of contacts 2 corresponding to
the number of cars which are to be con-
tiolled by =u1d series Stated i other words,
and referring to the numeral 1* 1n Figure
10 1t w1ll be seen that 1ts cu1 responding con-
tact 50 1s jomed by the wire 51 to a single
contact 52, and {herefore 1* 1ndicates that
a single car 1s controlled by the correspond-
ing contact 50 The numeral 2¢, on the other
05 hand, refers to a series of contacts consisting

- (!
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of two contacts and mdu ales that {wo curs
are controlled by its conre-pomling contart
50 In Figare 10 the st contacl 52 of the
sertes 2 1~ 1llustrated neu the bottom of
sud figure wlile the other contuet 52¢ 1
lustrated near the top of the hgue,
the two contacts %2 and 52' being
jomned by the wire 63 (the numeinls 2°
appearmng at the bLottom and top edges
of Tigwe 10 identifv the cut erds of the
wire 63) In the same way, the nnmetnl
8 mdicates that there ave cight cais to be
controlled in that se11s fiom its corrcspond-
ing contact 50 - Seven of the contacts 52
of tlus Inst mentioned «cries are shown as
connected by the wie 61 nnd the eighth or
last of said contacts 52" 15 shown at the up-
per edge ol Wigure 10 nnd connected to the
others as by the wne 64°, (the numerals 8
itppcuung at the top and bottom edges of
Figme 10} 1dentify the cut ends of the same
wire) In the case of the series 10* all of
the contacts 52 are shown s jomed by the
wite 03, extending friom the top to near the

lL.ottom of Iyruie 10
Refeiring now to Figure 12, current en-
ters the system over the wire 706, passes to
and thiough the switch 75, and tiu:nce over
the wire T4 to the point 73, where 1t divides
A poition of the current passes along the
‘wire 72, to and through the motm 2, lenving
the same over the wire 71 to the pownt 70
Said cuirent now passes over the wire G9
through the swvitch member 68 and over the
wire 67 back to the source of current An-
other portion of said ¢uirent passes fiom
the point 73 along the wire 77 to the screw
78, Figure 5, thence to the bracket member
84 through the ball bearings 28, the drum
member 27, the collar 49, and the contact
member 47, to the contact pin 50 If said
een 50 turned,
through the medium of the member 44 (see
Figure 5), that said cortact mmember 47
makes circurt with the contact pin 50, 1n the
senes of contacts 1, as 15 illustrated in Fag-
ure 12, then current will pass through the
wire 51 to said contact 32 1n series 1%, and
as the cylinder 8 revolves in the manner
above disclosed said contact 52 will make
circutt with the spring member 38 which s
m contact with the spring member 89, see
Figures 5 and 7, whereupon the current will
gass out of the fetm.nal 43 along the wire
0, Figures 7 and 12 to the spring plug 81,
to 1ts corresponding jack memnber 82 to the
point 83 where 1t divides, a part of the cur-
rent passiniz along the wire 84 through the
whate light 8% to the point 86, and thence
along the wire 87 to the point 88 The cur-
rent at the point 88 passes along the wire 89
back to the point 70 thiough the wire 69
switch 68 wire 67, and back to the source
From the pomnt 83, the curtent passes
along the wure 90, through the white lainp 91
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which 15 cairted on the car 1n shaft No 1
and controlled by the seiies 1%, Figure 12
From said white lamp 91 the current passes
to point 92, along wire 93 to point 94 on the
common wite 93, along wire 95 to point 96,
along wne 97 to point 88, and thence along
the wire 89 and its connections back to the
source of cirent

From the mcechamsm so far disclosed, it
will now be clear that as the motor 2 re-
vohes the shaft 4, disk 6, shaft 7 and
evlinder 8 will bo 1evohved at a speed cor-
responding to the adjustment of the disk 6,
relatavely to the dish 5 Tt will further he
clear that as the cylindet ¥ 1s thus turned
in the dunection indicated by the at1ows 1n
Figures 7, 10 and 12 the fiust contact 52 in
ench of the series of contacts numbered from
1= to 108, will be brought mto electiical con-
nection with the contact member 38, Figure
7 When the contact series 1* 15 thus biought
into clectrical connection with the contact
member 38 as descrabed, emrent will pass
through the white hight 85 located on the
stationary board 1, and simultuneonsly pas-
through a corresponding white hight 91 lo-
cated on the car, which belongs to the se-
rics 1% and which 1s to be operated The
flashing of the white light 85 in the manner
Just disclosed will indicate to the elevator
starter the fact that the car belonﬁmg to this
particular series should start, and the flash-
ing of the whate light 91 will indicate to the
operator of the car 1 shaft No 1 that it
1s tume for him to begmm his upward tup
There are red lights to indicate to the car
starter and to the operators of the varous
cars the beginnings of the downwaid trips,
ag will be presently disclosed

It should be stated that convemently lo-
cated between the top and bottom of the ele-
vtor shaft, or say about midway thereof, 18
a contact plate provided with smtable ter-
minals, etc, for making smitable and_ well
known connections with the white and red
lhghts On each car, and of gourse, there
would have to be as many scts of tetminals
ad there are cars to be operstdd As the con-
ncetions are indicated in F(lfgure 12, only &
single car would be operated as the motor 2
revolves for the contact 47" only makes cir-
cmt with the single series 1*

In case the elevator starter wished to con-
trol or to operate £wo cars instead of one,
he would go to the indicator board 1, urid
turn the member 44, Figure 5, until the con-
tact member 47 made circmt with the con-
tact pin 50 pertaining to the series 2* which,
as shown in Figure 12, 18 provided with the
two contacts 52 on the cylinder 8 In such
case the current having reached the point
47 1 said fiigue, would now pass along the
wire 51 corresponding to seiies 2%, and to
both of the contacts 52 of said seiries 2
As the cylinder B8 revolved, 1t would make

electrical circuit successively with the corre-
spondmg two mernbers 38 and their two co-
acting contacts 39, with which the appa-
ratus is provided, see Figures 5 and 7, (1t
beimng understood that therd 15 & member 36
for ench member 39, see dotted lines 1n Fig-
ure 5) Current will now pasy successively
along both of said menibers 89, and alon
their cones&:‘ondmg connecting wires 80 an
80® where the current 13 divided, along the
wires 84 and 84* and thiough their corre-
sponding white lights 85 and 85%, to the points
56 and 8t*, along the wire 87 to the point 88
The cuiierit iow returns along the wire 89
back o 1ts somc# as above described, 1t be-
g understootl of coutse, that the two cars
now bexiig operdted do not leave the bottom
floor sumultaneously. and therefore the white
hights 85 and 85° do not flash stmultaneously
but successively

That 1s to ¢ay, the oryminal car belong-
g to sérics 1* 14 now operating as car No
1 of the sericd 2%, and therefore its white
light 91 is flashed precisely as was the case
just descr.bed when only one car was be-
ing used In thus series 2, however, 1n addi-
ticn to this smd car No 1 bemng operated,
the second car carrymng a white light 91*
1s also operated, and this said white hight 1s
flashed simultaneously with the stationary
white hight 85* above disclosed, by means of
that poition of current passing from said
point of division 83* over the wire 90* to
the hght 91%, carried by car No 2, throuih
the snid' hght to the point 92°, along the

(]

(]

vie 93" to the point 94¢ of the common re- N

turn wire 95, along said wire 95 to pownt
96 over wire 97 back to the Eomt 88, and
thencs to the source, as above disclosed, over
the wire 89

‘Whether one, two or more cars are used
m this system, 1t 1s obvious that all of the
said cars will never be started from the man
or ground floor at the same time That 1s
to say, all the cars operating 1n this system
will gnve successive times of departure from
the main floor -and thig 18 taken care of
through the medium of the said rotary con-
tact cylinder 8 This 1s accomplshed
through the particular dispomtion or dis-
placement of the several contact pomnts 52
around the circumference of the said cylin-
der as shown 1 Figure 10 The spacing of
these said contact pu nts 52 18 such as to
cause each successive car to be automatical-
ly signalled by the rotation of eylinder 8, at
uniform mtervals. That 18, considering for
mstance series 2* 1n which but two cars op-
erate, 1t will be observed that the con-
tact points 52 and 52* are 180° apart, or the
distance from the first contact pont 52 to
the second contact pomnt 52, ses Figure 10
18 the same or equal to the distance from sa
contact pomnt 52°, back to said first named
contact pomt 52 Lakewise, 1 any other se-
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ries, such for example as series 8* containing
eight contactz, the locus of each of the suc-
cessive contacts membeis 52 will be on the
careumference of the cylinder 8 1n an ele-
ment thereot dispesed one eighth ot a wn-
cumference or 43° from anather element
which 1s the locus of the next adjacent
contact membe:r  Tn other words the .full
circumference of the cylinder 15 divided 1nto
equyl arcs by the number of cars to be oper-
ated 1n the scries, and in the elements of the
eyhinder passing through these pomnts of
division are located the particular contact
points 32 of that particular series Thus it
will be seen thit each car in the series will
recerve sts flosh or signal for its upward or
downward trip at equal intervals of tume
In & similar manner, signals for each car
are flashed to start the downward tnp
through the medivm of the red hights 105
and 106, located res')ettxvely on the board 1
and 1n the car That 1s to sny, after the
white Lights are flashed the ¢ylinder 8 in 1ts
continued revoluuon will cariy the contact
pomts 52 of each series on around fiom the
contact fingers 38 to the contact fingers 53,
see Faigures 7 and 12, and thus close the eir-
et momentarily which passes through the
samid red hights  The circu.ts for these red
lights, er down signals are as follows
he rurrent passes from the source through
the ware 76, through the switch member 75,
wire 74 to division poiwnt 73, over wire 77 to
the variable contact member 47, all as here-
tofore desciibed, thence through the paitic-
ular pm 50 with which the sud vaiiable con-
tact member 47 engages over the wire 51 of
that parti uln ceries connected with the va-
riable contnct member 47 to the contnet mem-
Let 52 catried by the cylinder 8 Whon the
cylinder 8 has revolved sufheiently to carry
the porat 32 so as to wake contact with the
spring fnge: member 32, see Figures 7 and
12 the curient passes from the said contact
52 to the membes 53, thiough the termunal
post 107 to the wne 108, along smd wire to
the pomt 109, thence over wire 110 to the
other contact poilion 11l of the plug 81,
thence to the olher contact member 112 of the
jack $2, to the point 113 where the current
divides, then through the red hight 105 to the
ot 114, thence over wire RT which from
E‘lgure 12, 1t wili be ohserved, 18 common tv
one side ¢ [ hoth white and red lnmps and so
to the forementioned pomt 88 ¥From the
sauid pomt 88 the enrrent passes over the
wire 89 o pomnt 70, and back to the scurce
all as will be clear from the foiegoing At
tho point 113 1t will be observed that the ewr-
rent splits and a second ewrcuit starting 4t
tne point, passes over wire 115 to tne 1ed
hight 106 carnied by the car No 1, throngh
snid hight to point 92, over the wire 93 to the
point 94, thence over wire 95 to pomt 90,
over wire 57 to point 88, where 1t retuins

REF ID:A67800

over the wire 89 ns has been hetetofore de-
sciibed and as 1s 1lustrated 1n Fagure 12

If two cars are utilized as was the case
de~cribed previously and the said contact
member 47 cngages the pin 50 of the series
24 then the encuit for the down signals will
Le as follows A\s heietofore descrbed the
cireult onginatmy at the source will reach
the contact 47, pass wnto the cylinder 8, en-
Inening hoth contact points 52 of the said
series 2%, so that when the said contacts have
revolved thr ough the tuiring of saxd cyln-
der they nill successively contact with sprLing
members 53 of which there are as many as
spring contact members 38 and 39 The ar-
cuit now hnving reached contact member 52,
passes through the spring member 53 to the
terrminals 107, thence over the wirés 108 and
108% successively in the same manner as did
current pass from the said contact mémbers
thiough the spring members 88, and thence
over the wires 80 and 80* as was disclosed
previously, m the~description of the wlite
or up signals. '

Referring to Figure 12, 1t will thus be
seen that the current will pass through these
snid wires 108 and 108" to the points 113 and
113* where 1t divides, a portion passng to
and through the red light 105.and 105 to
the points 114 and 114*, thence over the com-
mon wire 87 to the point 88, and thence back
to the source over the aforementioned return
wire 89 The other portion of the said cjr-
curt passes from the points 113 ard 113* over
the wires 115 and 116* to the red ot down
sirndls 106 and 1062, carrzed respectively by
car No 1, and car No 2 of the series 29
througzl the said lamps to points 92 and 924,
over the wires 93 and 93* to the pomis 94
and 94%, over the common wire 95 to the
pomnt 98, over the wire 97 to the point 88
and thencesto the source over the comumon
return wire 89

A smtable pilot hght 400, see Figures 1,
2 and 10, may be connected 1n cirewit, as be-
tween the wires 71 and 74, to 1llummaute the
control board 1 when necessary

In g stmilar manner, as just described, for
series 24, the system may he utihzed for any
number of cars up to and inelnding ten
For example shoyld theie he ten cnis 1n the
buildmg all operated by this wvatem, the
white symals for the start of « uh car and
located on the sitionury bonid 1 a4 well as
the white Tamps of cuh «n anid cinud
thereon, will cacl be flashed «ucressively, all
m the sara¢ mraner as has he-n herctnfore
desc tibed by the specthe examples of one, or
two cms, the only difference being that for
euch car there must necessutly be a plug
ant! a jack anil that sard plug mnust he insert-
ed n 1ts colresponding ]acE to control the
uremis of the cars m operdim  Theve-
fore, 1f ten carg are m use, all len plug< must
be mserted i1n their jacks to close the citcuts,
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so that as each contact member 62 carrred
by the revolving cylinder 8 contacts with 1its
respective spring member the eircuit will be
closed so as to momentarily flash the lamps
corresponding to the cars For the sake of
brev:tg'gaonly the circuits of one and.tyo cars
have been specifically traced and descrbed,
but 1t 15 obvious by referring to the drawin,
that 1n ike manner the circuits will be made
for any numher of enrs. That,1s to say, each
arrcuit 18 really a duplicate of the other, the
crrcuit being closed momentarily through the
medium of the contact members 52 cirred
by the revolving cylinder

It will now be seen that in order to con-
trol the starting of elevators such as in large
ofhce bmldings, and so as to obtamn the most
efficient service, there shonld he a systematic
control of the same, and this 18 accomplished
through the employment of antomatic meszns
such as that explained herem By the use
of this system, each car 18 successively sig-
nalled, and therefore, with all cars o serv-
1ce, each car will have a umform or

e(l:ml
g%|number of trips during the day Further,

it will be obvious that in the early morn-
mmg and after lunch homs the peak of
up travel 1s reached, and therefore at this
particular time all the cnis in the bmlding
can be thrown into thig system by plngging
of the corresponding plugs nto their jacks
However, say at about ten o'clock 1n the
morning, and two o’clock 1n the afternoon,
tha volume of up traffic 18 considerably re-
duced and one or more cnrs may be tempo-
ranly thrown out of the system, theoperators
thereof laid off, and the volume of traffic
handled in an efficient manner by the re-
maining cars st the will of the superintend-
ent or starter ILikew:se, at the noon rush
hour, and the evening home-zoing peak, the
down tiavel may he efficiently controlled by
the employment of ull the cars

In this system, 1t is decirable to vary the
timo allowerl for the upward and downward
travel of the cars 1n ncco danee with the
passagre of tinffic  Lhat 1s to say, in the emly
morning houmrs when m m.tlmlly all of the
tiaflic 15 upnard 3t may become necessary
to divide the vound-tnip tune of e h e o
that the time concumed 1n the upward travel
18 longear than the time tequied for the de-
scent of the cat  Thig 1s obvious at this
time of dhy fiom the fict that there will be
hittle 1f no downwaird presage or f1mvel, and
consequently no stops  Therefove little timo
18 required for the car to 1each the man or
ground floor after leaving the top To ac-
corfiphsh this the member 37, which 15 sup-
ported below the cylinder 8 by micans of
the depending bracket- 85 and 30, cce Fig-
ures 5 and 7, and which carries the series
of sprimg contact members 88, 1s made cn-
pable of bemg swung, about the shaft 7 as a
center, to sucli a position as 18 shown 1n dot-
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ted lines 1n Flﬁgure 7 With particular ref-
e ence to this figure, 1t will be seen that the
member 38 1n dotted line pomtion makes con-
tact with the points 52 at a position prac-

tically diametrically opposite from that lo- 70

cation at which the spring member 53 contacts
withthe said pomt 52 This indicates that
both the up signal and the down signal are
flashed at equal intervals of time with

to each other That 1s,1£ the volume of traffic 75

were equal in both up and down directions, 1t
would be obvious that the member 37 should
be 1n such a position as 1s indicated by the
dotted line 1epresentation 1n Fy 7 Sup-
pose, howeser, that it 1s late afternoon, and
consequently the down tiaffic has greatly
mareaced over trafhe 1n the opposite direc-
ton  ‘Lhen 1t would be very advantageous
to allow ihe ca1 less time for 1ts up trip than
tor the down trip and this 13 accomphshed
thhough the 10tation of sud bar 37, carrying
the centagt members 33, around to such a
position as 1s indicited m full lines mm Fig-
ure 7, wheteupon as the imnsulated cylinder
8 1cvolves 1n the divection of the arrow, the
contact pont 32 carrled thereby will con-
tat with the spring member 53 and thus
gise the <1gnal for the car to start its up-
ward tiavel  ‘Llere being little or no pas-
sage of tiafhc 1n thus direction, the car can
mke pinctiwally a non-stop trip, and there.
fore 1t needs but Little tume to 1each the top
floor  Upon reaching the top flooy, 1t takes
on 1t3 loawd of pavsengers and then receives
its down o1 1ed signal by vutue of the point
52 having contacted with sp ing member
38 and by puticululy referimg to Fsgure
7, 1t w1ll Le quite obvious that the said car
may sttt and continue its downward trp,
mylang the necessaiy stops at intervem
{lovrs nndl 1e wh the bottom ot main floor af-
ter having consumed more time than was
necesc iy for ats up tup

In like mnner, 1f the volume of traffic 18
heaviest 1 an up ducéetion, the said bar 87
cuiymg the spung member 38 may be
swung 1 a tounter-(lockwise direction, as
secn in Figure 7 to such a peaition as hes
been previously asceitnined to be the most
advantyreonus to coivectly trme the up and
down trips of the enrr  After the shifting
of this member 37 1t may be substantially
held mn a locked ‘Posmon through- the me-
dwum of the nlled set screw 61, <ee Fagures
5 and 11, clampmg agninst the upper por-
tion of the supporting bracket 38, which
may cmiry n seale 173, as shown

It will be obvious from Figures 1, 8 and
12 that the means employed to rotate the cyl-
mde: 8 consists of the motor 2; whach ze-
Invers poner throngh smiable gear reduction
not desciibed but indicated at 120, to the
shaft 4 upon which 13 mountéd the msulated
dinen divk 6 canied by the eylinder shaft

7 It will thus be «<cen that the speed or 130
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revolution of the cylinder 8 may be varied
to swt the different conditions earsting 1m
8 gystem of this kind by the shifting of the
shaft 7 toward o1 awny fiom the shaft «

After the system has been n operuiion for
a short time and numerous tests have been
taken, the elevator starter or some one en-
trusted with the care and operation of the
device will have discovered that certain
speeds of the eylinder will be best suited for
certain hours of the day To favilitate the
mck and easy adjustment of the speed of
the cylinder, a scale 23, carred on one of
the supperting brackets of the cylnder
and o pointer 22 secured to the end of
the shaft 7, are provided, so that as a re-
gult of the aforementioned tests certain di-
visional markings of the scale 25 will 16p-
resent the srecd best suited for that par-
ticular houir of the day and consequently
the cylinder 8 can be quickly positioned

By referring to Ihgore 10, 16 will be ob-
served that whereas the contact 52 of series
2* 15 on 1he row of contacts mdicated by the
dottéd hine 199 the other contnct o2* of said
scries 2* 18 between the rows of conficts 52
which are on the dotted lines 200 and 201
That 1s to say, 1 order to place the con-
tact 52 at say 150° from s cortesponding
coftact 52 1n the serres 2* it 13 necessary to
displace saxd eont et 52° anially of the cylin-
der 8, for there 13 no rvom tor the contact
52° 1n the row of contacts found i the-dotted
bne 200 On the uther hand, it 15 eszents
that ciowt should be made with the con-
tact 520 undor the <ue conditions as 1f at
were located on the dotted line 200 1n the
socond row of contacts 52

In o1der to wemuphsh this, the pnheular
connections 210, <ce Figures 1 and 7 cor-
respondingr (o the contaict 39 whrh governs
the row of cantts 2 placed on the dotted
Line 200, 18 connected with an ansiliy con-
nection 211, Figure 1 which 1s m 2l 1uspects
similar te Lhe connections 210, and which
connection 211 leads to a corresponding con-
tact such as 39 whiuh would he m the path
of the patliculnn contact 52¢ Further, the
copnections 210 and 211 ue jomed by the
plate 212 so that when the_ccut 19 made
with the eontact 527 1t provides all the csuds-
fions that 1t wonld provide 1f such contact
520 were loented on the dotted line 200 The
contact 213 pertaining to the series 3 15 Iike-
wise displaced from the dotted lins 200 and
Inented Eetween said hne 200 and the dotted
Iine 201, as shown i Figure 9, so that 1t 1s
taken crie of by the connection 211 1n the
same manner s ,s 1he cont wt B

Coming now to the contact 216 1t really
belongs to the row of contacts 52 belonging
to the row indicated on the dotted hne 201
1t 15 tahcn care of by joining the connedtion
214 with the connection 21% hy meuns of the

+ place 217, sce Figure 1 Likewise, the con-

tact 220, Fagure 10, which has been displaced
from the row of contacts 52 belonging on
the dotted hne 202& 18 taken care of by the
connections 221 and 222, jomned by the plate
223, all as will be underitood from Figure
1 By adopting the conbtruction just dis-
closed 1n Figures 1 and 10, it will be_seen
that the various contacts 82 may be placed
1n any given row of contacts, at such poss-
tions. on the cylmder as will make the up and
down trips of the cars at the desired 1m-
tervals, and vet at the same time enable all
of the contacts 52 to be crowded 1nto o rels-
tively very small space indeed, thue enabling
the size of the cylinder 8 to be reduced to a
mmmaum

Referrmg again to Figure 10, 1t will be ob-
served on the extreme end 230 of the cyhinder
8 there s disposed a serzes of solid hlack
numerals 13, 2%, 3%, up to 10*, and near said
first named nameials there 18 also a row of
open or hight numerals 1* 2% 3 ete, up to
10* 1t ni1ll further be observed that where-
as the first mentioned solid numerals go con-
secutively fiom the bottom to the top of
Fignire 9. the second seiies of numerals begin
at the middle and go to the top and then
hegn at tLe bottom and go to the middle
In other words the beminnimngs of the two
sets of nrmerals are displaced 180° around
the «vlindir 8  The reason for this 19 4s
follows These said cylinders 8 as they are
mannfactured are provided with these two
rows of numeials dispnsed as mdicated, and
the disk hike wember 41 15 provided with two
V-ghaped mathine< o1 indexes 231 and 232,
mwadih distmgwishable from ea h-other by.
any suifablo means not shovn and disp .ced
180° from eich other as best 1llustrated i
Tigure 3 Futher, the said disk 44 15 so
monntcd upon the smid varioble contact mem-
her 5 that the noteh 47 of the saxd member
43 1~ in the same diameter as that jomning
the two mdeves 231 and 232 as will be
cdeu from smid Figure 3

Assunung that the poaitiona of these -
deves 231 and 232 wie those mdicated on
Tigure 9, nnd that the (ylinder 8 19 revolv-
myr upwardly o1 in the direction of the arrow
m Fignre 9, the utility of these two sets of
numerals 1° and 2%, etc . will be iliustiated by
the fn]lowmﬁ

Snppose the 1ndex 231 18 oppusite the sohd
numeral 2%, meaning that tnere are two (nrs
being opet ited and 1t 1s desired to sudiienly
place ten curs m service Without the seties
of nomerals 1* and 10°* it would be neces-
sary to turn the index 231 to the sohd nu-
meral 10%, and 1 the same direction m
which the cylinder 8 15 revolving This
often would be a difficult and inconvenient
problem, for the index ¢ mlgﬂl;t not be at
a readily vimble position with the result
that one might have to weit until the cyl-
inder 8 tuined sufficiently far to bring said
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index into view Further, the cylinder 8
might be revolving faster than it was con-
venient to tuin the index member On the
otlier hand, the index 232 heing displaced

% 180° from index 231, would be 1n mght and
convenient with the result that said index
232 could be turned backwards two divi-
sions, or urtil it got opposite the hight Fl%—
ure-10® Sveh a turning vf index 232 would

10 have the eflect of turmng the index 231
backwairde_or in a direction oppusite to the
arrow in Figure 10, and making it register
with the solid index 108, which 15 a much
shorter and more :onvement opelation than

156 {urning it forward or in the direction of the
arrow until it reeched 10*

Refeiring more particulaily now to Fig-
ure 12, 240 represints a plmality of reca
buttons, which have the convenient function

20 of enabhng the operator of the system to
close any paiticular cuiremit and to recnll any
Eartlcul'm car fiom n ligher floor to the

ottom floor immediately 1t 1s hardly nec-
essary to t1 1ce all the cncuits tor these recall

25 huttons, but one Citémit might be briefly
traced hy considering the 1ecull button 241,
for example Inthiscase the culrent would
flow from the pomnt 242 acinss the switch at
241 and vach the point 109, wheroupon 1t

a0 would flow along the wire 110, to and
through the plug and jack connections 111
and 112 respretively to the point 113, where
1t would divide and onc portion thereof pnss
along the wire 115 to the 1ed light 106, on

85 the cir, and buck to the source of curient
m the manner already disclosed above In
this way, the car No 1 cairying the red
Light 106 would be signalled to return at
once fo the bottom {leer Tn like manner

40 1t will Lie seen that ¢.ch of the other but-
tons 240 constiiutes a switch which when
opetated closes 1 shunt ciremt for a par-
ticular « ar which “shorts” the cirewit to said
car operuting under a system such as dis-

15 closed i the afotementioned application,
Serial No 627,812 and lhkewise operating
unde the system of control as disclosed thus
fu1, 13 cometimes delayed 1n ifs 10und trip,

 fact which neceﬁs.ml'{ uts that particular

58 car hehind 1n its schedule +That 1s to say,
a cnt may Ieave the top flodr on schedule
time, 1, upon receving 1ts red hight sig-
nnl hut die to an uncxpected inciense 1n
the down trafic the sud vu would receive

66 the =igndd to start its mext up -t11p before
1e 1 hing the lower termmal floor « 'As a 1e-
sult, the subeuquent signals received by sard
car would likely he flashed therem at points
1n 1its travel other than it its first floor and

6 “top flom pulang position Such a condi-
tion of alfans would of course defeat the
pni pose of this sutomatie control system

To avod such a condition, and therchy
improve the effic ienev of this syotem an anx-

65 ihary s.gnal hight 1s flashed n cach em

[
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after the down signal has been received and
at a predelermined time Lefore the flashing
of the following up signal therem This
nuxiliary signal hight 1s of some color dis-
tinctly different fromn the other two signal
Lights and 1n this connection gicen has
been found to be a very practical colo
This green light may be conveniently
gronped with the white and ved lights o1
separated therefiom, but should hd so lo-
cated 1n the car as to be plainly within the
vision of the car operator as he stands in
operating position For convemence thia
green hight has been grouped with the athe:
two sigmal lights 1n the car as will be scen {80
by referung to the wirmg diagram illus-
trated m Figure 12

The flushing of this auxilimy signal 1s
accomplished 1n & manner sumilar to the
flashing of the other s:;iv;nnls From Figures
7 and 91t will be seen that the contact points
52 are adn.rtod to momentarily contact with
the movable or adjustable fingers 305 as the
cylinder 8 1evolves Fumrther 1t will be seen
that the fingers 805 are provided with the
extensions 306 which m tin contact with
the fingers 307 which aie provided with the
terminal posts 309 connecting with the
wires 310

The urcurt of this green signal 1s cleily
shown n_the wiing dingiam, Figure 12,
but may be traced as follows Cuirent de-
1mved from a source not shown will flow
thivugh wire 76, switch membher 76, wie T4
to poinl 73, thence over wire 77 to the
spting contact member 47 which 19 1n en-
gagement as shown with the pin 50 of <e-
ries 1* caitied by the exhnder 8 From pin
50 the cuirent will flow along the wie 51
and thus energize the contact point 52 on
said cyhinder  When this point 52 by revo-
lution of the cylinder, contacts with a fin-
ger 305, sce Figures 7 and 12, the current
will flow through sawd finger 305, and its
connections, to termunal 309 thence along 110
the wire .10 to the portion 311 of the plug
81, through the portion 312 of the corre-
sponding jack member and 1ts wie connee-
tion 314, to the geen lamp 314, through
snud Inmp, along wire 315, to the pont 94,
thence over the wire 95 to the pownt 96,
along the wire 97 to point 88, thence over
the wire 8) to the point 70, along the wire
69, through the switch membar 68 and
thenee over the wire 67 back to the source
of curront

Shauld two cars be in operation the con-
tact membet 47 would ba rotated to cugage
the pin 50 of series 2* as expluned hereto-
fore with reference to the other signal (-
culs. Cuirent fiom a seurce would then
st over wires 7o, 74 and 77 thiongh mem-
er 47 (o the pin ) engged thereby, and
thanee adong the wne 51 to the contact
pomts 52 enagizing the latter  Upon the
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rotation of cylinder 8 the first contact point
562 of this series 2* would pass current ex-
actly as did the contact point 52 of series
1s and as clearly traced above When the
5 second contact point 52 contacted with its
respective finger 305 then current would
flow through saxd finger 305 and 1ts connec-
tions to its correspon terminal 309,
thence along the wire 810~ to Elug 811%,jack
10 312%, along the wire 813* to the green hght
, 314* located 1n car number 2, through saxd
light, along wire 315* to point 94*, thence
back to the source along the common return
wires 95, 97, 89 and 67
18 From Figures 5, 7, 9 and 11 1t wmll be
seen that the insulated contact finger carry-
ing block 300>1s rotatably sugsorted an
capable of being locked 1n an adjusted po-
sition by means of the set screw 304 clamp-
20 1ng against the upper portion of the sup-
porting bracket member 84 which may
cairy a scule 820
The pmipose of this auxihary signal, as
heretofore stated, 18 to warn the operator of
26 the ca1 that he will soon receive his signax
for starting s up trip In a bmlding of
ten-stolies this green signal hght should
flash under normal efficient 1unning condi-
tions m each car when the same had, fo:
30 example, reached the thud floor level n 1ts
descent thus allowing the a1 ample time
to make the necessary remaimng stops on
its continned down trip and discharge its

hnes m smd Figure 7, thus causing the
warning signal circuit for each car to be
closed more 1n advance of the closing of the
up signal ciucwit for each car. The oper-
ator of each car 18 told by the superm- 70
tendent of traffic, or other person ha
supervision of the elevator service,
time the member 800 18 repositioned so that
each operator may know at which floor of
the building, 1f his car 18 running on effi- 18
cient schedule, he should expect to receive
his warning smignal Passengers for down
cars which are behind schedule would of
course be picked up by the following cars
which were either on time or ahead of 80
schedule

Figure' 4 discloses the utilization of
device 1n a system where more than ten ¢
are n use. In the said figures, the nu
mer& used lin the preceding fj res are
peated 1n so far as they apply, but the sha
4 18 extended as by th}:-. sguft 248 to a di
244, which operates a second disk 245, and

cylinder 8 and which 1s associated with party
which are duplicates of the parts associated
with suid cylinder 8
It will be observed 1n Figure 12 that there
extends from the connection 47 a wire 250. 95
This snid wire in Figure 4 18 shown as ex-
tending to the cylinder 247, and of course
a system of circuits not shown, but exactly -

lond of passengers at the lower terminal~similar to the ciremits shown mm Figure 12

33 floor before 1eceiving the next up signal
If the waining signal 18 flashed ufter the
car has passed the third floor then fhe opé1-
ator will know that his car 1s ahead of
. schedule On the other hand should this

40 green <ignal be flashed mn a cu hefore it
1eaches the third floor, then that car 1s be-
hihd schedulée and, under instructions for
such a‘Gontingencyv, the operator of that cm
would .not _muke any more stops until he

45 remchod the lower terminal floor The tim-
ing of the nuxihmy signal hefore the fol-
lowing up signnl‘}vguld of course be suffi-
cient'th- a)low'a ¢at 'behind 1n its schedule,
to “éxpiéss or go to the first floor without

o ' stopping from a relatnely high flom

As was the case with the rotatable mem-
bers 37, the block 300 carry'ng the contact
hngers 307 15 capable of circular adjustment
to conform with the volume of tiafhic That

5% 3= {0 sav, when the tinffic 13 heaviest going
W a8 m the ewrlv mormng 1ush how the
merber 300 would be'positioned as shown
in full hnes in Figue 7 enusing the circut.
for flaching the green waining hight in each

00 (ar; o) e wloked jJust preceding the sclosing
of the encmit controlling the white or up
sgnal  Whaa the down traffic was heaviest,
as 1 the late afiernoon ofhee closing petiod
thien the member 300 would he moved to a

*68 position such as indicated by the dotted

18 provided 1n connection with said cyhnder 100
247, and bearng the precise relation thereto
that the circwits 1n Figure 12 bear to cylm-
der 8 For example, in Figure 4 the wire
310° corresponds to the wire 810 in Figure
12, the wire 108° co nds to the wire 80, 108
the plug 83° corresponds to the plug 83, and
the recall buttons 240° 1n Figure 4 corre-
;pond to the recall buttons 240 1n Figure 12

t will be further observed ‘from the pomnt
88 m Figure 12 there extends & wire 248. 10
In Figure 4 this wire 248 extends from the
board 1, which 15 substantially the same as
the board 1 1n Fighre 1, to the board 1° 1n
Figure 4, which 1s substantiallv a duplicate
of a portion of the sa:d board 1 1n Figure 1. 1§

An mmportant advantage of this system

resides 1 the fact that the mgnals bein
given for a certamn car may be transfer
to any other car That 18 to sav, suppose
five cars of n bank of more than five eleva- 120
tors should be m operation and somethin,
should happer to one of said five cars suc

as ecar No 1 This particular car could be
switched out of the oEemtmg schedule and
one of the 1dle cars be switched into smid 125

schedule without interfering with the oper-

ation of the other fom: cars. This 1s accom-

plished by simply removing from its jack-
such as 81, see F

o. 1 and mserting it m 130

socket -the_jactyplu
12, contiolling car
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the jack-socket 1dentified with and control-
ling one of the 1dle cars, such for example,
as car No 6 Therefore, as the cylinder re-
volves, slsgnals will by flashed ss heretofore
& m cars No. 2, No 3, No_4, No. 5, and
at the same time intervals, and mignals will
be flashed 1 car No. 6 and ‘its correspond-
g lamps at the operating station, nstead
of m the disabled ear No. 1 and its corre-
station lamps.
words, by this substitution of
juck-sockets, car No 6 will receive 1its aig-
nals between the signals given to car No &
and car Nod2, and alf mc&m are still b:-
18 ted, 1t w1 necessary to
?mge@ege position of the selective contact
element 47. Instead of car No 6, any one
of the 1dle cars could be utilized in place
of the disabled car by such a transfer as
above disclosed, or 1 other words, by the
substitution of the jack-socket mssociated
with the selected car control the car which
was taken out of service.
It will thus be seen that this system com:
25 prises a plurality of stationary contacts
such as 40, each of which 18 adapted to make
cireqit through a smitsble eonnection such
as 88 or 39, with a row of contacts 82 ar-

10 spondin;
PTn

cnmferenmhydis
30 8 as 18 indicated for example by the dofted
line 199 mn F ’Fhusyptemn

9
com; a plurality of stationary contacts
58, each of which 1s adapted to make ciremt
with each of the contacts 52 n each row
85 such as that indicated by the said hne 198,
Thut 18 to say, this system involves the use
»  of a par of stationary contacts such ss 40
and 53 for each circumferential row of con-
tacts such as those indicated by the dotted
@ hnes 199, 200, 201, etc It will further be
seen that each contact 40 controls a pair of
white hghts such as 85 and 938, one bemng
stationary and the other on the car or eleva-
tor It 1s-also clear that each contact 53
& controls a pair of red hghts such as 105 and
106, one bewng stationary and the other on
the car Lakew:se, the pairs of red hghts
are flashed mmultaneously The intervals
of time between the flashings of the white
‘%0 and red ts may be made equal, or un-
equal, by rotating of the contact ele-
ments 37 and 38, around the cyhnder 8 It
will also be clear that each circumferential
row of contacts such as 199, 200, etc., con-
&5 tans but one contact 52 bel any
,one series of contacts 1%, 2, etc, other
* " words, when a contact member such as 40 or
ﬁ.ﬁ"““}“’s a particulax contact member such
520 1n a given row of contacts such as
60 £00, Figure 10, no circmit 18 made unless all
of . the contacts of the series such as 62, to
which the particular contact 520 belongs,
have been gelected for operation This se-
lection 18 accomphshed by turn.ulllg the mem-
&8 her 47 to such a position as will mnclude 1n
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the operating circuit all the contacts of the
series 6, as previously deecribed.

It thus resylts that this nvention const-
tutes an elevator controllng system, com-
pnsing a plurality of series of contacts 1%, 70
s, 8, etc., rotating with the cylinder 8 an
that each contact 52 of each series 18 located
1n & different circumference or row 199, 200,
etc, of the cylinder . The system also com-
gnsesa ir of white and red lights such as 78

5 and 106 or signals carfied by each car,
as well as « pair of stat: rywhnhandmi
lights such as 85 and 105 that are flashed in
connection with said first mentioned pagur.
Further, cach pair of these signals 18 gov- 80
erned by 8 e rotating contact 52 in the
partic geries to which the car in ques-
tion bel because each contact 52 makes
cirewst at dafferent times with a pair of con-
tacts 40 aud 53 From the foregomg it will 88
ajed be seen m addition to being able to auto-
matically control the times of travel of each
drm its up and down trips and
causing the time allotted for an up trtllP to
be caffetent from the time allotted for a down 90
trip, that by this invention one 1s enabled to
transfer the mignals of one car to another.
without interfering with the signals being

around the cylinder’ given tp the remaiming cars, and to suto-

each car when 1t 18 behind 93

ma mignal
lso its schedule. This additiond]l or warmng

signal when flashed on each car lets the
operator thereof know when he 1s behind 1n
his schedule, so thai he can proceed without
further stops to a terminal, and be ready to 1%
start his next round trip on schedule tume

It wilf now be clear that 1f one observes a
selected group of elevators, and determines
the average total time requred by any car
m the tfl‘on to make a quick efficient round 193
irip, then divides the total time so deter-
mmed by the number of elevators m the
group, and then smignals the cars successively
to start thewr trips at ntervals of time so ob-
tained, then the ca “capacity of* saxd
group of elevators will be mcreased whereb:
all of smd elevators will become more ef-
ficient than before However, in determun-
mg these efficient runnmﬁe schedules 1t 18
necessary to take imtq consideration such fuce-
tors as the speed of the car, the acceleration
of the car, the distante to be travelled by the
car, the parking time at the u and the
lower terminals, the average number of stops,
the average number of passengers, and the
time required to open and close the doors ag
said stops From the foregommg disclosure
1t will be readily eeen that, bv this construc-
tion, the operation of said elevators can bo 125
controlled automatically so as to cnuse them
to start or stop or otherwise operate 1n the
selected group witli reference to sa1d 1nterval
of igne 'thex-eﬁ‘= ween. o, take

a specific example, a building-

which there are twenty floors to ba serged. 10
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the distance from the dpper terminal to the
lower termipal bewmny 280 feet, and suppose
that the speed of the eleyators meluding the
car accelelation 1s say 10 feet pe1 second
5 Further, suppose the average time consumed
by each elovatot 1n making the up tuip 1» 28
seconds, that the average number of stops
on the up ti1p 1s 9, and 1t requuies 6 seconds
for each stop, o1 that 54 seconds is consumed
m the stops on the up tup, that the aver-
age tume of patking or stopping the eleva-
tors at the end of the up trip 13 5 seconds,
that the running time on the average of the
down trips 1s 28 seconds, that the floor stops
on the down trips also mvernge 9 1n nuiba,
and also consunie say G <e¢ onds exch o1 34
seconds 1n all, and thit the time for loadmy
the average elevator un the up tup 15 11
seconds ﬁ?lne foregomng tine when added
up would consumne an average round tup
operating period, under these conditions, of
180 seconds of tume If thys 180 Seconds be
davaded by G, the number p elevutors heing
controlled, 1t will Le seeri thit the elevators
can be most efhciently 1un un an opelating
schedule of J0 seconds between the startings
of successive elevators
Actual practice has shown in a large num-
ber of tall buildings that this method of
automaticully controlling a gioup of eleva-
tors results in an increise u% the service of
suid group amounting to as much as 20%
That is 1 a lu ge nunber of cases a group
of 5 clevators have been made to do the
work of 6, over long pertods of tune 1In
other words 1t has gbeten demonstinted re-
seatedly that a group of 6 elevators each
ound to requue anbout 180 seconds to com
lete their round trips under average wotrk-
ing conditions can be operated with mter-
vals of 30 seconds between suciessive stait-
ings T1om the bottoin and be made to do the
work of T elevators operating under the
regulations und rules leretofore employed
Likewtse n group of 5 elevators operited
with intervals of 36 seronds Letween suc-
cessine startings will do the work of 6 ele-
vators operited as heretofoie, and sunilar
economes exst in operating other Flouns
according to this method Espeually evi-
dent are these economes in the opeiration of
elevators mn groups when one employs dit-
ferent peuorllz ot time for the nup 1nd down
trips ta cotrespond with the flon ot tiavel
as above disclosed That 1s 1f the tiavel
on the up t11p 18 ver) heavy and correspond-
mygly hyht on the down trip a total pertod
of 180 <econds can economicully be con-
sumed by each eley itor 1f for example 120
80 seconds 1s assigned to the up trip and 60
seconds to the down tup On the other
hand when the travel 15 very heavy on the
down tuip and correspondingly light on the
up trip, these periods may be reveised by

~
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wssigning 120 seconds to the down trip and 68
(0 sc onds to the up trip

Further 1t will be obvious that the signals
to atart cach car successively nt intervals of|
{]un(fe obtained as above, \:lvhelher the si1gnal

e for an up tup, or a down trip, said 1n-
tervals will ]l)_g_u{_,g_clgs, the sumpof the u
tup and the down tup bemng equal to th
total_round_trip_time 7Thus there will
established operating schedules which.wil
prove more eﬁmnﬁ because of the mat1
cont1 51, and as a1 ésult flie earrying.capacit
of the bank of elevators will be increase
be aiise each car will be antomatically gov-
erned 1n its time for leaving the terminal
flou1 whieh 1n turn 1educes the ency
therenf due to the human element. Further
1t will be vbvious that the warning
conld as well be given prior to the next down
signal, or g3 warmng siznal could be given
i each car prior to the next up s and 86
prior to the next down signal, or in other
words, two warnng signols could be given if
necessary Sueh a necessity nught anse 1
an extremely tall bulding where the, traflic
1n one direction covered an appreciable tume {80
From the foregoing, therefore, it will be seen
that upon mgnnllmﬁaench car prior to one
of its sturting signals (either up or down)
to indiente a late condition 1 1ts schedule,
the cfhuiency of said schedules will be main-\vs
tamned, because a car which 18 late, upon re-
ceiving 1te warning signal, will express to
the specified termmnal in order that 1t may
leave and operate on the usual schedule and
aipon the receipt of its subsequent signal ; J100

It will now slso be clear that while this
broad method of economucally running ele-
iators 18 convemlently carried out by the
mechanism disclosed above, it may also be
«uited out by those skilled in the art with 108
other mechanisms Further, 1t will be ob-
Vibus that the steps and combinations of
steps copstituting this method may be
vanéd without departing from the spirmt
of the invention, and theiefore 1t is not de- 110
swed to be hinnted to tie abuve disclosme _
except as may be required by the claims .

What 18 claimed is —

1 The method of in 1ensing the cativing ~
capacity of a bank of elevator cars \(lm:ﬁ 118
aie runnmg below noumal cariying cipacity)f
winch consists 1 determimng the averag
total tune required by any ome of the ea1
in the bank to make an efheient 1ound tiip
dv 1ling this tuine bv the number of cars {120
the Lank, and signalling each of the ears
sticcessively to sturt its round tup fron any
gnve 1 point at mtevyals of Lune <o obtamed,

2 ‘JThe method of mcreasing the carrying
capacity of a bank of elevator curs which 128
are tumung below noimal cairving capacity
which consists in deterrmning the average
total time reqinred bv any one of the cais

i
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1 the bank to make an effizent up trip and

an efficient down trip, diniding the sum of
tumes so determuned by the number of cars
«1n the bank; each car successively

b to start its up trip at intervals of time so
obtained, m«f then s ing each car to
start its down trip at the interval of tupe
after the start of its up trip which has bgen
determined for such up trip

10 3. The method of increasing the cnm'{mﬁ
capacity of a bank of elevator cars whic
&re run below nermal carrymng capacity
which conssts in determining the average
total time required by any one of the cars

18 in the bank to make an efficient round trnp
from the following factors, car speed, car
acceleration, hugll‘l:; of building; top par’kmg
time, bottom parking time, average number
of stops, average number of Jmsse rs, and

20 the tume requred to open and close t e doors
at each stop; diiding the total time so de-
termined by the number of cars in the bank,
and signalling the cars successively to start
their trips at intervals of time so obtained

25 4 The method of increasing the carrying
capacity of a bank of elevator cars which
are running below'normal carrymng capacity
which consists in determining the average
total time required by any one of the .cars

80 in the bank to make an efliczent up trip and
anleﬂi'clent down trip for each of several
different portions of a day from the follow-
mg factars, car speed, car acceleration,
height of bulding, top parking time, bot-

¥ tom parking time, ayerage number,of stops
and the average number of passengers on
the up trip, averagé number of stops and the
average number of passengers on the down
trip, and the time required to epen and close

40 the doors at each stop, dividing the sum of

the time for an up trp and for & down
tr1p by the number of cars in the bank, sig-
nalling each car to start its up trips and
signalling each car to start its down trips
during any portion of the day at interva

of time for the up trips and down trips so
determmed for that f12,01'1;1on of the day, and
cansing the signal for the start of the up
trip for each car to cuccessively occur at the

%0 interval of time so obtammed

8 The method of increasing the carrymg
caphcity %teq bank of elevators which are
runmng below normal garryn‘\:ﬁ capacity
which consists 1n determining the average

53 total time required for any car to complete

an efficient round trip for each of several
portions of a day including the tume re-
miired to make an efficient up trip and an ef-
ficilent down trmp; making signals or each
car to start ite successiye up trips in cycles
of 1ntervals of time so obtamned , making sijr-
nals for each car to start its down trips at
other intervals within the cycle, vu'ym%
these 1ntervals during different portions o
L thedl.ytoeoxmponl(‘lgtothehmedetermmed

o
-t

for that portion of the day without inter-
rupting the makng of the m%mls, dividing
the interval of the cycle time by the aumber
of cars 1n the bank, and causing the signal
for the start of the up trip for each sncces-
sive car to be made at antervals of tume so
obtamed.

6 The method of inc the caniying
capacity of a bank of elevators which nre
running below normal carrying capacity
which consists m determiming the average
total time required for any car to complete
an efficient round trip, dividing this time
by the number of cars in the bank, making
signals to start each car successively at n-
tervals of tume so obtained, thus causing the
signal for the start of the successive u;;
trips for any car to be made in cycles equa
to the total round trip time, determining the
time required for an efficient up trip and an
efficient down trip for cach of several duffer-
ent portions of a day, making signals to
start each car on its down trip at other in-
tervals within the cycle previously deter-
mined and without interrupting the making
of the mgnals, and varying these other in-
tervals during any portion of the day m ac-
cordance with the times determiined for that
portion of the dey

7 The method of increasing the carryin,
capacity of & bank of elevator cars whic
are running below normal carrymg capacity
which consists m determining the average
total fime required by any one of the cars in
the bank to meke an efficient round tup, di-
viding this tune by the number of cars in
the bank, mgnalling each of the cars succes-
w1vely to start its round trip from any given
pomnt on schedules at mntervals of time so
obtained, and maintaiming said schedule h
signalling a delayed car to proceed to sal
given Tﬁomt

8 The method of increasing the carrying
capacity of a bank of elevators which are
runmng below normal carrymg capacity
which consists in determining the average
total time required for any car to complete
an efficient reund trip, dividing this tune by
the number of cars in the bank, making sig-
nals to start each car successively on sched-
ules at mtervals of tune so obtained, thus
causing the signal for the start of the suc-
cessive up trips for any car to be made in
cycles equal to the total round trip time, de-
termining the time required for an efficient
u? trip and an efficient down érip in one
of said cycles, making mgnals te start the
down trip of each car successively on sched-
ules according to the intervals of time so ob-
tamed, and signalling each cer prior to one
of its starting signals to inchcate a late con-
dition whereby said schedules may be main-
tamed

In testimony wheteof I affix my

FRANK E BOARD
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