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UNITED STATES

1,600,753
PATENT OFFICE.

FRANK E. BOARDMAN, OF CHICAGO, ILLINOIS.

METHOD OF CONTROLLING ELEVATORS.

Coentinuation of application Serial No. 706,108, filed April 12, 1924. This application filed August 6, 1926.
% : Serial No. 127,608.

This invention ‘relates to a process or
method for controlling elevators and has for
its object to provide a procedure which will
be more efficient in use than those which
have been heretofore proposed.

With this and other objects in view, the
invention consists in the novel steps and
combinations of steps constituting the proc-
ess, all as will be more fully heremnafter dis-
closed and particularly pointed out in the

- claims.
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This invention differs from those disclosed
in the sole and joint copending applications
of Frank E. Boardman, and Frank E.

- Boardman, Jr., Serial No. 553,025 filed
“April 15, 1922, Serial No. 627,812 filed
March 26, 1923, and Serial No. 711,371 filed
May 6, 1924, all directed to elevator con-
trol apparatus, in that, it relates to a method
. which may or may not employ the apparatus
of these said applications, all as will appear
more fully hereinafter. Further,-this ap-
plication constitutes a continuation of the co-
pending application of ¥rank E. Boardman,
Serial No. 706,108 filed April 12, 1924,
“Method of controlling elevators?”. .-

This method is directed to increasing the
carrying capacity of a bank of elevator cars
which are running below a normal or effi-
cient carrying capacity, and to this end in-
volves the operation, automatically, of said
cars on what may be called the most eco-
nomical time schedules. That is to say, as
is well known, different banks or groups of
elevators in different buildings require dif-
ferent periods of time to pertorm their va-
rious stops, startings, round trips, ete., and
therefore what might be an economical in-
terval of time between the startings of the
cars of a group of elevators in one building
might not be an economical interval of time
for the startings of the cars of a group of
elevators in another building. Therefore,
this invention, when more specifically stated,

5 may be said to involve a method of increas-

ing the efficiency of a group of elevators
which consists in automatically controlling
the same by causing them to operate on
schedules determined by such factors as the
height of the building, speed of the elevator
car, the acceleration of the elevator car, the
minimum time required to open and close
the shaft doors at all the floors, the time
each elevator car consumes in stopping or
parking at the: top floor before its refurn
trip, the time consumed by each cax iti stop-

‘traffic in the up direction.

ping or parking at the lower termination or
floor including the time for loading with
passengers, the average number of stops
made in either direction during various
portions of a day, and the average number
of passengers in either direction during va-
rious portions of a day. Of these factors the
first six are fixed and determinable, and the
remaining factors can be determined by the
method of determining averages. Consid-
eration should be given to the number of ele-
vators in each bank in the building and when
the above factors are taken into considera-

tion, then the total time requived for any 7

one elevator car to make a complete round
trip can be caleulated, and this will be the
efficient schedule time for each car.

~ It is of course to be understood that at dif-
ferent portions of the day, the amount of
traffic will vary in either direction. In other
words, in the early morning hours, there will
be a very heavy traffic in the up direction
with practically no traffic in the down direc-
tion. At noon, and again in the late after-
noon or at office closing time, the direction
of traffic will be reversed in volume, or in
other words, the traffic will be heaviest
in the down direction with practically no
Therefore ob-
servations for betterment of trafiic condi-
tions will be made during various portions
of the day in order to meet the needs o7 the
service for said portions of the day.

In order to disclose a suitable apparatus
for automatically carrying out this method
of controlling elevators reference is made to
the accompanying drawings forming a part
of this specification, in which like numerals
designate like parts in all the views:

Fig. 1is a plan view of the assembled ele-
vator controlling mechanisms;

Fig. 2 is an end elevational view of the
parts shown in Fig. 1; _

Fig. 3 is an end elevational view of the
selective element associated with the contact
cylinder shown in Fig. 5; °

Fig. 4 is a diagrammatic view showing
how a plurality of units may be joined or
put together in order to enlarge the capacity
of the system;

Fig. 5 is a sectional view of the rotary

contact cylinder;
. Fig. 6 is a perspective view partially bro-
ken away of the contact member illustrated
mm Fig. 5; ~

Fig. 7 is a seationdl view taken ont the line
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T—7 of Fig. 5 looking in the direction of the
ArTows;

Fig. 8 is a sectional view taken on the line
8—8 of Fig. 5 and looking in the direction
of the arrows;

Fig. 9 is a sectional view taken on the line
9—9 of Fig. 5 and looking in the dlrectlon
of the arrows.

Fig. 10 is a development of the rot‘u'y
switch of the cylinder illustrated in Fig. 5,
showing the d‘spoqtlon of the wires and
contacts on said cylinder;

Fig. 11 is a fxa«mentaxy top plan view
of the contact cylinder and its associated
parts; and

Fig. 12 is a diagram of the wiring of the
u1t1re system. _

1 indicates any suitable support or base
which may be locsted at any convenient por-
tion of the building, as for example, on
the first floor. 2 inaicates any suitable mo-
tor Drov ided with a clutch 8, and a driven
shaft 4. Secured to said shaft 4 is a suit-
able driving means such as the friction disk
5 with which contacts the adjustable fric-
tion disk 6 rigid with the lonmtudmally ad-
justable shaft 7 ada apted to drive the cylin-
der 8. On one end of shaft 7, as best illus-
trated in Figure 5, is fixed a screw thread-

ed sleeve 9, by means of the screw members

10 entermg a groove 11 with which said
shaft is provided. Surrounding the screw
threaded sleeve 9 is a knurled nut-like mem-
ber 13" supported in ‘the ring member 14
rigid with the frame member 15. Said
sleeve 9, see Figure 8; is provided with a
slot 16 into which enters the end 17 of a
SCrew member 18, in order to prevent the
said sleeve from tmmn(r when the member
13 is turned. Said knurled nut 13 is pro-
vided with the shoulder 20 which fits on one
sicie of the unf‘ member 14, and a locking
disk 21 secws eu to said nut 13, fits on the
other side of said ring 14, so that while
saidd nut 13 is free to turn, ‘it cannot move
1"1“*‘; tadinally of the shaft 7, and there-
fore its motion compels said shaft 7 to move
m a longitudinal direction, Also secured
the slecve member 9 is an indicating mem-
22, adapted to coact with the scale 23,
s best shown in Figure 1. The construction
is such that, when the knurled nut mem-
her 13 is turned, the shaft 7 will be moved
fengitudinally to change the speed of rota-
tion of cylinder 8, and the amount of move-
ment will be indicated on the scale 23. That
is. the different movements of the shaft 7
will determine the different speeds at which
the cylinder 8 is rotated, as will be clear
from the drawings.

The contact cy‘*nder 8 is provided with
the cuter member 23, of msdatmv material,
fitted "over two drums 26 and 27 throu"h
which the shaft 7 passes, and these drurns
in turn are conveniently mounted on the ball
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bearing 28 as shown. The shaft T is splined
as at 29, and the screw member 80 enters
said quine so that power transmitted to
shaft 7 will be transmitted to screw member
30, to the supporting member 31, to the
screw threaded member 32, to the drum 28
and to the outer cylindrical member 25.
The cylinder 8 is thus rotated at the same
speed as is the shaft 7, while the shaft 7
may be longitudinally afhustad to change
the speed of cylinder 8 without mterfermo
with the rotation of the parts.

Secured to the base member 1 and in-
sulated therefrom are the end members 33
and 84, in which are located the bail bear-
ings 98 as shown; associated with the end
member 33 is the bracket 35, while associ-
ated with the end member 34 1 is the brack-
et 86. Secured to the said brackets 35 and
36, is the contact carrying member 87 made
of insulating material, and secured to ‘the
latter are-a, plmahty of spring contact fin-
gers 38 for cach of which there is a cor-
responding spring contact finger 39, all as
will be cle‘u' from Figures 5 and 7. Ba ch
of the contact ﬁnﬂers 39 is secured to the
insulating block 41 as by means of the screws
42 and the contact, terminal 43. . .

The cylinder 8 is further prov1decl ~with
the insulating disk-like ring 44 in which
fits the thlmble-hke metalhc member, 45 pro-
vided with, two cam’ projections 46 having
the depression 47, therebetween. A spring
48 abutting aoramct the collar 49 located on
the inner portlon of the member 45 and
carried by the drum 27 constantly forces the
member 45 toward the right as seen in Fig-
ure 5 and thus keeps the cams 46 in the
path of movement of the series of contacts
50, with which the outer insulating cylin-
der 25 is provided.

There is a_pin contact 50 for each car
to be controlled, and each pin 50 is con-
nected as by a wire 51 with- a contact 52
located on the outer c1r\"umfe1encc of the
cylinder 8, cee Figures 5, 7 and 10. ‘These
said contacts 52 are pzefe' bly arranged in
rows circumferentially around the cy;mder
8, see dotted lines 200, 201, and 202. Fig-
ure 10, and for cach row ‘of contacts. 52,
there is a spring contact 53 secured to the
base block 55 of insulated material, all as
will be clefu from the dramn&s .

With particular reference to I‘lgnres 5
and 7, the bracket 35 pivots in the inner
ﬂ'znﬂes 60 of the members 33 and 54 around
the axis of shaft 7 as a center, so that the
sector shaped piece 37 may be rotated
around said shaft to cause each contact,
member 38 to engage a contact member 52,
in its particular row of contacts at dlﬂerent
positions as will be clear from the dotted
lmns, Figure 7. The purpose of this rota-
tion will be disclosed below. It will be ob-
served that the bracket 36 is a substantial
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duphicate of the bracket 35, so that when the
sector 37 has been turned or rotated in the
manner ‘above disclosed, the bracket 35 will
alto be turned and the set screw 61 is em-
ployed to jam or lock the member 35 in
its new posttion and thus lock the sector 87
in its adjusted position.

A second contact carrying member 300,
likewise made of insulating material, is se-
cured to the ends of a pair of brackets 301
and 302 pivoting respectively in the outer
flanges 303 of the end members 33 and 34.
This contact carrying block 300 may be re-
volved around shaft 7 to any desired position
where it may be Jocked by means of the set
screw 304, Secured to the block 300 are the
spring contact fingers 305 adapted to make
contact with the contact points 52 carried
by the cylinder as it revolves, and for a pur-
pose to be subsequently disclosed.

That is to say, there is provided a contact
finger 805 for each. circumferential Tow of
contact points 52. Fach contact finger 305
has an arcuate extension 306, fitting the

3 block 300, by means of which said finger 305

1s secured to said block. Each extension 306
also provides a contact surface against which
presses a stationary spring contact member
307 secured to the base block 55 as by the
screw 308 and contact terminal 309. From
the foregoing and with particular reference
to Figures 1, 5, 7 and 10, it will be under-
stood that the contact points 52 are arranged
about the cylinder 8 in circumferential rows;

* that each peint 52 as it is carried around

by the cylinder will make contact with the
fingers 88, 53 and 305; that each movable
finger 38 is in contact with a stationary con-
tact member 39; that each movable finger
305 is In contact with a stationary contact
member 307; and that the contact finger car-
rying members 87 and 306 may each be ro-
tated about shaft 7. . : .
Referring now to Figures 5, 6, 10 and 12,
1t will be observed that the contact 47 is
adapted to turn entirely around the inside of
the eylinder 8, and thus make contact with
any one of the contact members 50. It will
turther be seen from Figure 10 that the cir-
cumferential row of contacts 50 are each
joined by the wires 51 to a corresponding
contact 52, and that a contact 52 in each in-
stance is the beginning of a series of contacts
disposed about the circumference of the cyl-
inder, and that each series contains a differ-
ent nnumber of contacts 52 corresponding to
the number of cars which are to be con-
trolled by said series. Stated in other words,
and referring to the numeral 1* in Figure
10. 1t will be seen that its corresponding con-
tact 50 is joined by the wire 51 to a single
contact- 52, and therefore 1* indicates that
a single car is controlled by the correspond-
ing contact 50. The numeral 2%, on the other
hand, refers to a series 0f contacts consisting
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of two contacts and indicates that two cars
are controlled by its corresponding contact
50.- In Figure 10, the first contact 52 of the
series 2* is illustrated near the bottom of
said figure, while the other contact 52 is
illustrated near the top of the figure,
the - two contacts 52 and 52* . being
joined by the wire 63, (the numerals 2°
appearing” at the. bottom and top edges
of Figure 10 identify the cut ends of the
wire 63). In the same way, the numeral
8 indicates that there are eight cars to be
controlled in that series from 1ts correspond-
ing contact 50. Seven of the contacts 52
of this last mentioned series are shown as
connected by the wire 64 and the eighth or
last of said contacts 52" is shown at the up-
per edge of Figure 10, and connected to the
others as by the wire 64°, (the numerals 8
appearing at the top and bottom edges of
Figure 10 identify the cut ends of the same
wire). In the case of the series 10® all of

‘the contacts 52 are shown as joined by the

wire 65, extending from the top to near the
bottom of Figure 10.

- Referring mow to Figure 12, current en-
ters the system over the wire 76, passes to
and through the switch 75, and thence over
the wire T4 to the point 78, where it divides.
A portion of the current passes along the
wire 72, to and through the motor 2, leaving
the same over the wire 71 to the point 70.
Said current now passes over the wire 69
through the switch member 63 and over the
wire 67 back to the source of current. An-

-1

ot

80

85

90

G5

160

other portion of said current passes from .

the point 73 along the wire 77 to the screw
78, Figure 5, thence to the bracket member
34 through the ball bearings 28, the drum
member 27, the collar 49, and the contact
member 47, to the contact pin 50. If said
contact  member 47 has been so turned,
through the medium -of the member 44 (see
Figure 5), that said contact member 47
makes circuit with the contact pin 50, in the
series of contacts 1%, as is illustrated in Fig-
ure 12, then current will pass through the
wire 51 to said contact 52 in series 12, and
as the cylinder 8 revolves in the manner
above disclosed said contact 52 will make
circuit with the spring member 388 which is
in contact with the spring member 89, see
Figures 5 and 7, whereupon the current will
pass out of the terminal 43:along the wire
80, Figures 7 and 12, to the spring plug 81,
to its corresponding jack member 82 to the
point 83 where it divides, a part of the cur-
rent passing along the wire 84, through the
white light 85 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 §9
back to the point 70. through the wire 69,
switch 68, wire 67, and back to the source.

From the point 83, the current passes
along the wire 90, through the white lamp 91
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which is carried on the car in shaft No. 1
and controlled by the series 12, Figure 12.
From said white lamp 91 the current passes
to point 92, along wire 93 ‘to point 94 on the
common wire 95 along wire 95 to point 96,
along wire 97 to pomt 88, and thence alonrr
the wire 89 and its connectlons back to the
source of current.

From the mechanism so far disclosed, it
will now be clear that as the motor 2 re-
volves, the shaft 4, disk 6, shaft 7, and
cylinder 8 will be revolved at a spced cor-
responding to the ad;ustment of the disk 8,
relatively to the disk 5. It will further be
clear that as the cyhnder 8 is thus turned
in the direction indicated by the arrows in
Figures 7, 10 and 12, the first contact 52 in
each of the series of contacts numbered from
1# to 102, will be brought into electrical con-
nection with the contdct member 38, Figure
7. When the contact series 1= is thus br ought
into electrical connection with the contact
member 38 as described, current will pass
through the white hGht 85 located on the
statxonary board 1, and simultaneously pass
through a corresponding white light 91 lo-
catel on the car, which belongs o the se-
ries 12, and which is 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 belonging to this
particular series should start, and the flash-
ing of the white light 91 will indicate to the
operator of the car in shaft No. 1 that it
is time for him to begin his upward trip.
There are red lights to indicate to the car
starter and to the operators of the various
cars the beginnings of the downward trips,
as will be presently disclosed.

It should be stated that conveniently lo-
cated between the top and bottom of the ele-
vator shaft, or say about midway thereof, is
a contact plate provided with suitable ter-
minals, etc., for making suitable and well
known connections with the white and red
lights. On each car, and of:course, there
would have to be as many sets of terminals
as there are cars to be operated. As the con-
nections are indicated i Figure 12, only a
single ear would be opera’ced as the motor 2
revolves for the contact 47 only makes cir-
cuit with the single series 12 ;

In case the elevator starter wished to con-
trol or to operate two cars instead of one,
he would go to the indicator board 1, and
urn the member 44, Figure 5, until the con-
tact member 47 made circuit with the con-
tact pin 50 pertaining to the series 2* which,
as shown in Figure 12, is provided with the
two contacts 52 on the cylinder 8. In such
case the current having reached the point

7 in said figure, would now pass along the
wire 51 corresponding to series 22, and to
both of the contacts 52 of said series 22
As the cylinder 8 revolved, it would make
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-electrical cireuit successively with the corre-
sponding two members 38 and their two co-
acting contacts 39, with which the appa-

ratus is provided, See Figures 5 and 7, (it
being understood that there is a member 35
for each member 39, see dotted lines in Fig-
ure 5). Current w il now pass successnelv
along both of said members 39, and along
their corresponding connecting wires 80 and
80 where the current is divided, along the
wires 84 and 842 and through their corre-
sponding white lights 85 and 85 57, to the points
86 and 862, a]on(r the wire 87 to the romt 88.
The current now returns along the wire 89
back to its sourece as above described, it be-
ing nunderstood, of course, that the two cars
now being operated do not leave the bottom
floor sin mILaneousIv and therefore the white
lights 85 and &3* do not flash simulta neously
but successively.

That is to say, the original car belong-
ing to series 1* is now operatmrr as car No.
1 of the series 22, and therefore its white
light 91 is flashed precisely as was the case
just described when only one car was be-
ing used. 1In this series 92 however, in addi-
ticn to this said car No. 1 being operated,
the second car carrying a white hight 912
is also operated, and this said white hght is
flashed simultaneously with the stationary
white light 85* above disclosed, by means of
that portion of current passing from said
point of division 83* over the wire 90* to
the light 912, carried by car No. 2, through
the sqid hght to the point 922, along the
wire 93" to the point 94% .0of the commen re-
turn wire 95, along said wire 95 to point
96 over wire §7 back to the point 88, and
thence to the source, as above dlsclosed over
the ‘wire 89.

-~ Whether “one, two or more cars are used
in this system, it is obvious that all of the
said cars will never be started from the main
or ground floor at the same time. That is
to say, all the cars operating in this system
will have successive times of departure from
the main floor and this is taken care of
through the medium of the said rotary con-
tact ~cylinder 8. This is accomplished
through the particular disposition or dis-
placement of the several contact points 52
around the circumference of the said cylin-
der as shown in Figure 10. The spacing of
these said contact points 52 is such as to
cause each successive car to be automatical-
ly signalled by the rotation of cylinder 8, at
uniform intervals. That is, considering for
instance series 24 in which but two cars op-
erate, it will be observed that the con-
tact points 52 and 522 are 180% apart, or the
distance from the first contact point 52 to
the second contact point 52%, see Figure 10,
is the same or equal to the distance from said
contact point 522, back to said first named
contact point 52. Likewise, in any other se-
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ries, such for example as series 8* containing
eight contacts, the locus of each of the suc-
cessive contacts members 52 will be on the
circumference of the cylinder 8 in an ele-
ment thereot disposed one eighth of a cir-
cumference or 45° from another element
which is the loens of the next adjacent
contact member.: In other words, the full
circumference of the cylinder is divided into
equal arcs by the number of cars to be oper-
ated in the series, and in the elements of the
cylinder passing through these points of
division are located the particular contact
points 52 of that particular series. Thus it
will be seen that each car in the series will
receive its flash or signal for its upward or
downward trip at equal intervals of time.

In a similar manner, signals for each car
are flashed to start the downward trip
through the medium of the red lights 105
and 106, located respectively on the board 1
and in the car. That is to say, after the
white lights are flashed the eylinder 8 in its
continued revolution will carry the contact
points 52 of each series on around from the
contact fingers 38 to the contact fingers 53,
see Figures 7 and 12, and thus clese the cir-
cuit momentarily which passes through the
said red lights. The cireunits for these red
lights, or down signals are as follows:

The current passes from the source through
the wire 76, through the switch member 75,
wire T4, to division point 73, over wire 77 to
the wvariable contact member 47, all as here-
tofore described, thence through the partic-
ular pin 50 with which the said variable con-
tact member 47 engages over the wire 51 of
that particular series connected with the va-
riable contact member 47 to the contact mem-
ber 52 carried by the cylinder 8. When the
cylinder 8 has revolved sufficiently to carry
the point 52 so as to make contact with the
spring finger member 53, see Figures 7 and
12, the current passes from the said contact
52 to the member 58, through the terminal
post 107 to the wire 108, -along said wire to
the point 109, thence over wire 110 to the
other contact portion 111 of the plug 81,
thence to the other contact member 112 of the
jack 82, to the point 118 where the current
divides, then through the red light 105 to the

point 114, thence over wire 87 which from -

Figure 12, it will be observed, is common to
one side of both white and red lamps, and so
to the aforementioned point 83. From the
said point 88 the current passes over the
wire 89 to point 70, and back to the source
all as will be clear from the foregoing. At
the point 113 it will be observed that the cur-
rent splits and a second circuit starting at
this point, passes over wire 115 to the red
light 106 carried by the car No. 1, through
said light to point 92, over the wire 93 to the
point 94, thence over wire 95 to point 96,

~over wire 97 to point 88, where it returns

5

over the wire 89 as has been heretofore de-
scribed, and as is illustrated in Figure 19.

If two cars are utilized as was the case
described previously, and the said contact
member 47 engages the pin 50 of the series
2%, then the circuit for the down signals will
be as follows: As heretofore described, the
circuit originating at the source will reach
the contact 47, pass into the cylinder 8, en-
livening both contact points 52 of the said
series 22, so that when the said contacts have
revolved through the turning of said cylin-
der they will successively contact with spring
members 53 of which there are as many as
spring contact members 88 and 39: The cir-
cuit now having reached contact member 52,
passes through the spring member 53 to the
terminals 107, thence over the wires 108 and
1082, successively in the same manner as did
current pass from the said contact members
through the spring members 38, and thence
over the wires 80 and 80* as was disclosed
previously, in the description of the white
or up signals.

Referring to Figure 12, it will thus be
seen that the current will pass through these
said wires 108 and 108* to the points 118 and
113* where it divides, a portion passing 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 cir-
cuit passes from the points 113 and 113* over
the wires 115 and 115* to the red or down
signals 106 and 1062, carried respectively by
car No. 1, and car No. 2 of the series 23,
through the said lamps to points 92 and 922,
over the wires 93 and 93* to the points 94
and ‘94%, over the common wire 95 to the
point 96, over the wire 97 to the point 88,
and thence to the source over the common
return wire 89. '

A suitable pilot light 400, see Figures 1,

2 and 10, may be connected in circuit, as be- :

tween the wires 71 and T4, to illuminate the
control board 1 when necessary.

In a similar manner, as just described for
series 2% the system may be utilized for any

-number of cars up to and including ten. :

For example, should there be ten cars in the
building, all operated by this system, the
white signals for the start of each car and
located on the stationary board 1 as well as
the white lamps of each car and carried
thereon, will each be flashed successively, all
in the same manner as has been heretofore
described by the specific examples of one, or
two cars, the only difference being that for

each car there must necessarily be a plug

and a jack and that said plug must be insert-
ed in its corresponding jack to control the
circuits of the cars in operation. There-
fore, if ten cars are in use, all ten plugs must
be inserted in their jacks to close the circuits,
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so that as each contact member 52 carried
by the revolving cylinder 8 contacts with its
respective spring member the circuit will be
closed so as to momentarily flash the lamps
corresponding to. the cars. For the sake of
brevity. only the circuits of one and two cars
have been specifically traced and described,
but it is obvious by referring to the drawings
that in like manner the circuits will be made
for any number-of cars. That is to say, each
circuit is really a duplicate of the other, the
circuit being closed momentarily through the
medium of the contact members 52 carried
by thé revolving cylinder.

It will now be seen that in order to con-
trol the starting of elevators such as in large
office buildings, and so as to obtain the most
efficient, service, there should be 2 systematic
control of the same, and this is accomplished
through the employment of automatic means
such as that explained herein. By the use
of this system, each car is successively sig-
nalled, and: therefore, with all cars in serv-
ice, each car will have a uniform. or. equal
number of trips during the day. . Further,
it will be obvious that in the early. morn-
ing and after lunch hours the peak of
up travel is reached, and therefore at this
particular time all the cars in the building
can be thrown into-this system by plugging
of the corresponding plugs into their - jacks.
However, say at about ten o’clock in the
morning, and-two o’clock in. the afternoon,
the volume of wp traffic is considerably re-

% duced and one or more ears may:be tempo-

rarily thrown out of the system,the operators
thereof laid off, and the volume of traffic
handled in an efficient manner by the re-
maining cars at the will of the superintend-
ent or starter. . Likewise, at the . noomn rush
hour, and the evening home-going peak, the

-down travel may be efficiently controlled by

the employment of all the cars. . - -
In this system, it is-desirable to vary the
time allowed for the upward and downward
travel of the cars in accerdance with the
passage of traffic. That is to say, in the early
morning hours when practically all of the
traffic 1s upward it may become -necessary
to divide the round-trip time of each. eax so
that the time consumed in the upward travel
is longer than the time required for the de-
seent of the car. This is obvious at this
time of day from the fact that there will ke
little if no. downward passage or travel, and
consequently no stops. Therefore, little time
is required for the car to reach the main or
ground floor after leaving the top. To- ac-
complish. this the member 37, which is sup-
ported below the cylinder 8 by means of
the ‘depending brackets 35 and 36, cee Fig-
ures 5 and 7, and which. carries the series
of spring comtact members 38, is made ca-
pable of being swung, about the shaft 7 as a
center, to such a:position as is shown in dot-
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ted lines in Figure 7. With particular ref-
erence to this figure, it will be seen that the
member 38 in dotted line position makes con-
taet with the points 52 at a position prae-

tically diametrically opposite from that lo- 7

cation at which the spring member 53 contacts
with the said point 52. This indicates that
both the up signal and the down signal are
flashed at equal intervals of time with respect
to each other. That is, if the volume of traflic
were equalin both up and down directions, i
would be obvious that the member 87 should
be in such a position as is indicated by the
dotted line representation in Figure 7. Sup-
pose, however, that it is late afternoon, and
consequently the down traflic has greatly
increazed over trafiic in the opposite direc-
tion. Then it would be very advantageous
to allow thic cav less time for its up trip than
for the down trip and this is aecomplished
through the votation of said bar 87, carrymmg
the contact members 38, around to such a
position as is indicated in full lines in Fig-
ure 7, whereupon, as the insulated eylinder
8 revolves in the direction of the arrow, the
contact point 32 carried theveby will con-
tact with the spring member 53 and thus
give the signal for the car to start its up-
ward travel. There being little or no pas-
sage of traffic in this direction, the ear can
make practically a non-stop trip, and there-
fore it needs but little time to reach the top
flecor. Upon reaching the top floor, it takes
on its load of passengers and then receives
its down or red signal by virtue of the point
52 having contacted with spring member
38 and by particularly veferring to Figure
7, it will be quite.obvious that the said car
may start and continue its downward trip,
making the necessary stops at intervening
floors and reach the bottom or main floor af-
ter having consumed more time than was
necessary for its up trip. ,

In like manner, if the volume of trafiie is
heaviest in an up .direction, the said bar 37
carrying the spring member 88 may be
swung in a counter-clockwise directiom, as
seen 1n Figure Ty to such a positien as has
been previously ascertained to be the most
advantageous to corvectly time the wp and
down trips of the cars. After the shifting
of this member 37 it may be substantially
held in a locked position through the me-
diuvm of the milled set screw 61, see Figuves,
5 and 11, clamping against the upper por-
tion of the supporting bracket 33, which
may carry a scale 175, as shown. .

It will be ebvious from Fieures 1, S and
12 that the means employed to rotate the eyl-
inder 8 consists of the motor 2, which de-
livers power through suitable gear reduction
not described but indicated at 120, to the
shatt 4 upon which is mounted the insulated
driven dizk 6 carried by the eylinder shaft
7. It will thus be seen that the speed or
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revolution of the cylinder 8 may be varied
to suit the different conditions existing in
a system of this kind by the shifting of the
shaft T toward or away from the shaft 4.

After the system has been in operation 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 cylinder will be best suited for
certain hours of the day. To facilitate the
quick and easy adjustment of the speed of
the cylinder, a scale 23, carried on one of
the supporting brackets of the cylinder
and a pointer 22 secured to the end of
the shaft 7, are provided, so that as a re-
sult of the aforementioned tests certain di-
visional markings of the scale 25 will rep-
resent the speed best suited for that par-
ticular hour of the day and conzequently
the cylinder 8 can be quickly positioned.

By referring to Figure 10, 1t will be ob-
served that whereas the contact 52 of series
2* 1s on the row of contacts indicated by the
dotted line 199, the other contact 59 of said
series 2* is hetween the rows of contacts 52
which are on the dotted lines 200 and 201.
That is to say, in order to place the con-
tact 52 at say 180° from its corresponding
contact 52 in the series 2* it is necessary to
displace said contact 590 axially of the cylin-
der 8, for there is no room for the contact
52* in the row of contacts found in the dotted
line 200. On the other hand, it Is essential
that circuit should be made with the con-
tact 52* under the same conditions as if it
were located on the dotted line 200 in the
second row of contacts 52.

In order to accomplish this, the particular
connections 210, see Figures 1 and 7 cor-
responding to the contact 39 which governs
the row of contacts 52 placed on the dotted
line 200, is connected with an auxiliary con-
nection 211, Figure 1, which is in all respects
similar to the connections 210, and which
connection 211 leads to a corresponding con-
tact such as 39, which would lie in the path
of the particular contact 59, Further, the
connections 210 and 211 are joined by the
plate 212, so that when the cirenit is made
with the contact 52¢, it provides all the condi-
tions that it would provide if.such contact
52* were located on the dotted line 200. The
contact 213 pertaining to the series 3* is like-
wise displaced from the dotted line 200 and
located between said Iine 200 and the dotted
line 201, as shown in Figure 9, so that it is
taken cave of by the connection 211 in the
same manner as is the contact 592,

Coming now to the contact 216, it really
belongs to the row of contacts 52 belonging
to the row indicated on the dotted line 201
It is faken care of by joining the connection
214 with the connection 215 by means of the
place 217, see Figure 1. Likewise, the con-
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tact 220, Figure 10, which has been displaced
from the row of contacts 52 belonging on
the dotted line 202, is taken care of by the
connections 221 and 222, joined by the plate
223, all as will be understood from Figure
1. By adopting the construction just dis-
closed in Figures 1 and 10, it will be seen
that the various contacts 52 may be placed
in any given row of contacts, at such posi-
tions on the cylinder as will male the up and
down trips of the cars at the desived in-
tervals, and yet at the same time enable all
of the contacts 52 to be crowded into o rela-
tively very small space indeed, thus enabling
the size of the cylinder 8 to be reduced to a
minimum.

Referrving again to Figure 16, it will be ob-
served on the extreme end 230 of the cylinder
8 there is disposed a series of solid black
numerals 1% 23, 3% up to 104, and near said
first named numerals there is also a row of
open or light numerals 10, 25, 8%, cte., up to
10v. It will further be observed that swhere-
as the first mentioned solid numerals 20 con-
secutively from the bottom to the top of
Tigure 9, the second series of numerals begin
at the middle and go to the top, and then
begin at the bottem and go to the middle.
In other words. the beginnings of the two
sets of numerals are displaced 180° around
the eylinder 8. The reason for this is as
follows: These said cylinders § as they ave
manufactured are provided with these two
rows of numerals disposed as indicated, and
the disk like member 44 is provided with two
Y-shaped markings or indexes 231 and 232,
readily distinguishable from each other by
any suitable means not shown and displaced
180° from each other, as best illustrated in
Figure 3. Further, the said disk 44 is so
mounted upon the said varialble contact mem-
ber 45 that the notch 47 of the said member
45 is in the same diameter as that joining
the two indexes 231 and 232, as will be
clear from said Figure 8.

Assuming that the positions of these in-
dexes 231 and 232 are those indicated on
Figure 9, and that the cylinder 8 is revoly-
ing upwardly or in the direction of the arrow
in Figure 9, the utility of these two sets of
numerals 1# and 27, ete., will be illustrated by
the following.

Suppose the index 231 is opposite the zolid
numeral 22, meaning that there are two cars
being operated and it is desired to suddenly
place ten cavs in service. Without the series
of numerals 1° and 10° it would be neces-
sary to turn the index 231 to the solid nu-
meral 107, and in the same direction in
which the cylinder 8 is revolving. This
often would be a difficult and inconvenient
problem, for the index 2* might not be at
a readily visible position with the result
that one might have to wait until the eyl-
inder 8 turned sufficiently far to bring said
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8
index into view. Further, the eylinder 8
might be revolving faster than it was con-
venient to turn the index member. On the
other hand, the index 2382 being displaced
180° from. index 231, would be in sight and
convenient, with the result that said index
2392 could be turned backwards two divi-
sions, or until it got opposite the light Fig-
ure 10°. ‘Such a turning of index 232 would
have the effect of turning the index 231
backwards, or in a direction opposite to the
arrow in Figure 10, and making it register
with the solid index 102, which is a much
shorter and more convenient operation than
turning it forward or in the direction of the
arrow until it reached 102, ,
Referring more particularly now to Fig-
ure 12, 240 represents a plurality of recall
buttons, which have the convenient function
of enabling the operator of the system to
close any particular circuit and to recall any
particular car from a higher floor to the
bottom floor immediately. It is hardly nec-
essary to trace all the circuits for these recall
might be briefly
traced by considering the recall button 241,
for example. In this case, the current would
flow from the point 242 across the switch at
941 and reach the point 109, whereupon it

; would flow along the wire 110, to and

through the plug and jack connections 111
and 112 respectively, to the point 113, where
it would divide and one portion thereof pass
along the wire 115 to the red light 106, on

5 the car, and back to the source of current

in the manner already disclosed above. In
this way, the car No. 1 carrying the red
light 106 would be signalled to veturn at
once to the bottom floor. In like manner
it will be seen that each of the other but-
tons 240 constitutes a switch swhich when
operated closes' a shunt circnit for a par:
ticular car which “shorts” the circuit to said
car operating under a system such as dis-
closed in the aforementioned application,
Serial No. 627,812 and likewise operating

under the system of control as disclosed thus

far, is sometimes delayed in its round trip,
a fact which necessarily puts that particular
car behind in its schedule. That is to say,
a car may leave the top floor on schedule
time, i.-e., upon receiving its red light sig-
nal but, due to an unexpected increase in
the down traffic the said car would receive
the signal to start its next up trip before
reaching the lower terminal floor. As a re:
sult, the subsequent sigrnals received by said
car would likely be flashed thereini at points
in its travel other than at its first floor and
top floor parking position. Such a condi-
tion of affairs would of course defeat the
purpose of this automatic control system.
To avoid such a condition, and thereby
improve the efficiency of this system, an aux-
iliary signal light is flashed in each. car
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after the down signal has been received and
at a predetermined time before the flashing
of the following up signal therein. This
auxiliary signal light is of some color dis-
tinctly different from the other two signal
lights and, in this connection, green has
been found to be a very practical color
This green light may be conveniently
grouped with the white and red lights or
separated therefrom, but should be so lo-
cated in the car as to be plainly within the
visioni of the car operator as he stands in
operating position. For comvenience this
green light has been grouped with the othe:
two signal lights in the car as will be seent
by referring to the wiring diagram illus-
trated in Figure 12,

The flashing of this auxiliary signal is
accomplished in a manner similar to the
flashing of the other signals. From Figures
7 and 9 it will be seen that the contact points
592 are adapted to momentarily contact with
the movable or adjustable fingers 305 as the

cylinder 8 révolves. Further, it will be seen

that the fingers 305 are provided with the
extensions 306 which in turn contact with
the fingers 307 which are provided with the
terminal posts 309 connecting with the
wires 310. ‘

The circuit of this green signal is clearly

shown ‘in the wiring diagram, Figure 12,

but may be traced as follows: Current de-
rived from a sotirece not shown will flow
through wire 76, switch member 75, wire T4
to point 78, thence over wire 77 to the
spring contact member 47 which is in en-
gagement as shown with the pin 50 of se-
ries 12 carried by the cylinder 8. From pin
50 the current will flow along the wire 51
and thus energize the contaet point 52 on
said eylinder. When this point 52 by revo-
Iution ‘of the cylinder, contacts with a fin-
ger 305, see Figurés 7 and 12, the current
will flew through sdid finger 805, dnd its
connections, to terminal 309, thence along
the wiré 310 to the portion 311 of the plug
81, tlirough the portion 312 of the corre-

sponding jack member and its wire connec-

tion 813, to the green lamp 314, through

said lamp, along wireé 2815, to the point 94,

thence over the wire 95 to the point 98,
along the wire 97 to point 88, thence over
the wire 89 to the point 70, along the wire
69, through the switch inember 6§ and
thence over the wire 67 back to the source
of current: '

Should two cars be in operation the con-
tact miember 47 would be rotated to engage
the pin 50 of series 2¢ as explained hereto-
fore with reference to the other signal cir-
¢uits. Current {from a source would then
pass over wires 76, 74 and 77 through mem-
ber 47 to the pin 50 engaged thereby, «and
thence along the wire 51 to the contact
points 52, energizing the latter. Upon the
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rotation of cyxmder 8 the first contact point
52 of this series 2* would pass current ex-
actly as did the contact point 52 of series
1* and =as clearly traced above. When the
second contact point 52 contacted with its
respective finger 305 then current woukl
flow through said finger 305 and its connec-
tions to its conespondmg terminal 309,

thence along thé wire 810* to plug 3112, jack

3122, along the wire 313 to the green light
314 located in car number 2, through caid
light, along wire 315® to point 94®, thence
b‘xck ’to the SOL ce along the common return
wires 95, 97, 8% and 67,

From Figures 5, 7, 9 and 11 it will be
ceen that the insulated contact finger carry-
ing block 300 is rotatably supported and
capable of being locked in an adjusted po-
sition by means of the set screw 304 clamp-
ing against the upper portion of the sup-
portmo- bracket member 34 which may
carry a scale 320.

The purpose of this auxiliary signal, as
heretofore stated, is to warn the operator of
the car that he will soon receive his signas
for starting his up trip. .In a building of
ten stories this green signal light should
flash under normal efficient running condi-
tions, in each car when the same nad for
example, reached the third floor level in its
descent, thus allowing the car ample time
to make the necessary remaining stops on
its continued down trip and discharge its
load of passengers at the lower terminal

5 floor before receiving the next up sigpal.

If the warning signal is flashed after the
car has passed ‘the third floor then the oper-
ator will know that his car is ahead of
schedule. On the other hand,
green signal be flashed in a car before it
reaches the third floor, then that car is be-
hind schednle and, under instructions for
such a contingency, the operator of that ear
would not make any more stops until he
reached the lower terminal flcor. The tim-
ing of the auxiliary signal before the fol-
lowing up signal would of eourse be sufli-
cient to allow a car, behind in-its schedule,
to “express” or go to the first floor without
stopping from a relatively high floor.

As was the case with the rotatable mem-
ber 37, the block 300 carrying the contact
fingers 305 is capable of circular adjustment
to conform with the volume of traffic. That
is to say, when the traffic is heaviest going
up, as in the early morning rush hour, the
member 300 would be positioned as shown
in full lines in Figure 7, causing the circuit,
for flazhing the green warnmfr hght n e‘ICh
ear, to be closed just precedmrr the closing
of the circuit controlling the “hlte, or up
signal. When the down ‘trafic was heaviest,
2z in the late afternoon office closing penod
then the member 300 would be moved to a
position such as indicated by the dotted

should this
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lines in said Figure 7, thus causing the
warning signal civenit for each car to be
closed more in advance of the closing of the
up signal cirenit for each car. The oper-
ator of each car is told by the superin-
tendent of traffic, or other person having
supervision of the elevator service, each
time the member 300 is repositioned so that
each operator may know at which floor of
the building. if his car is running on cffi-
cient schedule, he should expect to receive
his warning smm] Passengers for down
cars which are behmd schecdule would of
course be picked up by the following cars
which were either on time or ahead of
schedule.

Figure 4 discleses the utilization of this
device in a system where more than ten cars
are in use. In the said figures, the nu-
merals used In the mebedmw nfruxeb are re-
peated in so far as they apply, but the shaft
4 is extended as by the shaft 243 to a disk
244, which operates a second disk 245, and a
second shaft 246, as well as a second eylin-
der 247, which is in all respects similar to
cyhnder 8 and which is associated with parts
which are duplicates of the parts asscelated
with said cylinder 8.

It will be observed in Figure 12 that there
extends from the connection 47 a ivire 250.
This said wire in Figure 4 is shown as ex-
tending to the cylinder 247, and of course
a system of circuits not shown, but exactly
similar to the circuits shown in Figure 12
is provided in connection with said cylinder
247, and bearing the precise relation thereto
that the circuits in Figure 12 bear to cylin-
der 8. For example, in Figure 4 the wire
810° corresponds to the wire 310 in Figure

12, the wire 108¢ corresponds to the wire 80,
the plug 83° corlespondq to the plug 83, and
the recall buttons 240° in Figure 4 corre-
spond to the recall buttons 240 in Figure 12.
It will be further observed from the point
88 in Figure 12 there extends a wire 248.
In Figure 4 this wire 248 extends from the
board 1, which is substantially the same as
the board 1 in Figure 1, to the board 1°¢ in
Figure 4, which is snbst‘lntnlly duplicate
of a portxon of the said board 1 in Figure 1.

An important advantage of this system
resides in the fact that the signals being
given for a certain car may be “transferred
to any other car. That is to say, suppose
five cars of a bank of more than five eleva-
tors should be in operation and something
should happen to one of said five cars such
as car No. 1. This particular car could be
switched out of the operating schedule and
one of the idle cars be switched into said
schedule without interfering with the oper-
ation of the other four cars. This is accom-
plished by simply removing from its jack-
socket the jack-plug such as 81, see Figure
12, controlling car No. 1 and inserting 1t in
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the jack-socket identified with and control-
ling one of the idle cars, such for example,
as car No. 6. Therefore, as the cylinder re-
volves, signals will be flashed as heretofore

in cars No. 2. No. 3, No. 4, and No. 5, and

at the same time mtervfxls, "and signals will’

be flashed in car No. 6 and its couespond—
ing lamps at the operating station, instead
of in the dlSdbl\_d car No. 1 and its corre-
sponding station lamps.

In other words, by this substitution of
jack-sockets, car No. 6 will receive its sig-
nals between the signals given to car No. 5
and car No and as five cars are still be-

ing opelated “it will not be necessary to

change the position of the selective contact
element 47. Instead of car No. 6, any ong
of the idle cars could be utilized in place
of the disabled car by such a transfer as
above disclosed, or in other words, by the
substitution of the jack-socket associated
with the selected car control the car Wthﬂ

was taken out of service.

It will thus be seen. that this system cora-
prises a plurahty of stationary -contacts
such as 40, each of which is adapted to make
circuit th;ouo'h a suitable connection such
as 38 or 39, with a row of contacts 52 cir-
cumferentlally disposed around the cylinde
8 as is indicated for example by the dotted
Line 199 in Figure 9. This system also

- comprises a plurahty of stationary contacts

40

~-seen that each contact 40 controls a

435

53,-each of which is adapted to make circuit

-w1th each of the contacts 52 in each Tow

such as that indicated by the said line 199.
Th4t is to say, this system involves the use

-of a pair of stationary contacts such as 40

and 53 for each circumferential row of con-
tacts such as those indicated by the dotted
lines 199, 200, 201, ete. It will further be
pair of
white lights such as 85 -and 93, one being
stationary and the other on the car or eleva-
tor. It 1s also clear that each contact 53
controls a pair of red lights such as 105 and
106, one being stationary and the other on
the car.

- are flashed simultaneously: The intervals
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of time between the flashings of the white
and red lights may be made equal, or un-

‘equal, by the rotating of the contact ele-

ments 37 and 38, around the cylinder 8. It
will ‘also be clear that each circumferential
row of contacts such as 199, 200, etec., con-
tains but one contact 52 belont*mg to any
one series of contacts 12; 22, ete. In other
words, when a contact member such as 40 or
53 touches a particular contact member such
as 520 in a given row of contacts such as
200, Figure 10, no circuit is made unless '171
of the contacts of the series such as 6*,

which the particular contact 520 belonva,
have been selected for operation. This se-
lection is accomphshed by turning the mem-
ber 47 to such a position as will include in
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the operating circuit all the contacts of the
series 6“', as previously described.

It thus results that this invention consti-
tutes an elevator controlling system, com-
prising a phu'ahty of series of contacts 2,
93, 3%, ete., rotating with the cylinder 8 'md
th‘xt each con tact 5 ‘) of each series is located
in a different cirenmference or row 199, 200,
etc., of the cylinder. The system also com-

prlqea a pair of white and red lights such-as

95 and 106 or signals carried by each car,
as well as a pair of stationary white and red
lights such as 85 and 105 that are flashed 1n
connection with said first mentioned pair.
Further, cach pair of thece signals is gov-
erned by a single rotating contact 52 in the
particular series to which the car in ques-
tion belongs because each contact 52 makes
circuit at different times with a- pair of con-

tacts 40 and 53. From the foregoing it will *

also be seen 1n addition to being able to auto-
maticajly control the times of travel of each
car in making its up and down trips and
causing the time allotted for an up trip to
be different from the time allotted for 2 down
trip, that by this invention one is enabled to
transfer the signals of -one car to another
without interfering with -the signals being
given to the remaining ecars, and to -auto-
m‘lth,ally signal each car when it is behind
its schedule. This- additional or “warning
signal when flashed ‘on each car lets the
operator thereof know-when he is behind in
his schedule, sothat he can proceed without
further stops to a terminal, and be ready to
start his next round trip on Qchedule time.

Tt will now be clear that if one observes a
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selected group of elevators, and determines

the average total time 1‘equix ed by any car
in the group to make a quick eficient round
trip, then divides the total time so deter-
mined by the number of elevaters in the
group, and then signals the cars successively
to start their trips “at intervals of time so ob-
tained, then the carrying capaeity of said
group of elevators will be increased whereby
all of said elevators will become move ei-
ficient than before. However, in determin-
ing these efficient running schedules it is

necessary to take into consideraticn such tac- -

tors as the speed of the car, the acceleration
of the car, the distance to be travelled by the
car, the parkmg time at the upper and the
lower terminals, the average number of s:opq
the average number of passengers, and the
time required to open and close the doors =
said stops. From. the foregoing disclosure
it will be readily reen that, bv this construc-
tion, the operation of s
controlled .udom‘*txcally so as to catise them
to start or stop or otherwise operate in the
selected group with reference fo said interval
of time therebetween.

As a specific example, take a building in
which there are twenty floors to be uel"ed
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the distance from the upper terminal to the
lower terminal being 280 feet, and suppose
that the speed of the elevators including the
car acceleration is say 10 feet per second.
Further, suppose the average time consumed
by each elevator in making the up trip is 28
seconds; that the average number of stops
on the up trip is 9, and it requires 6 seconds
for each stop, or that 54 seconds is consuned
in the stops on the up trip; that the aver-
age time of parking or stopping the elevu-
tors at the end of the up trip is 5 seconds;

-.that the running time on the average of tie

down trips is 28 seconds;-that the floor stops
on the down trips also average 9 in number,

and also consume say 6 seconds each or 54°

seconds in all; and that the time for loading
the average elevator on the up trip is 11

. seconds. The foregoing times when added
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-180 seconds of time.

-up would consume an average round trip

operating period, under these conditions, of
If this 180 seconds be
divided by 6, the number of elevators being
controlled, it will be seen that the elevators
can be most efficiently run on an cperating
schedule of 30 seconds between the startings
of successive ‘elevators.

Actual practice has shown in a large num-
ber of tall buildings that this method of
automatically controlling a group of eleva-
tors results in an increase of the service of
said group amounting to as much as 20%.
That 1s, in a large number of cases a group
of 5 elevators have been made to do the
work of 6, over long periods of time.
other words, it has been demonstrated re-
peatedly that a group of 6 elevators each
found to require about 180 seconds to com-
plete their round trips under average work-
Ing conditions, can be operated with inter-
vals of 30 seconds between stccessive start-
ings from the bottom and be made to do the
work of 7 elevators operating under the
regulations and rules heretofore employed.
Likewise, a group of 5 elevators operated
with intervals of 86 scconds between suc-
cessive startings will do the work of 6 ele-
vators operated as heretofore, and similar
economies exist in operating other groups
according to this method. Dspecially evi-
dent are these economies in the operation of
elevators in groups when one employs dif-
ferent periods of time for the up and down
trips to correspond with the flow of travel
as above disclosed. 'That is if the travel
on the up trip is very heavy and correspond-
ingly light on the down trip, a total period
of 180 seconds can economically be con-
sumed by each elevator if for example 120
seconds 1s assigned to the up trip and 69
seconds to the down trip. On the other
hand, when the travel is very heavy on the
down trip and correspondingly light on the
up trip, these periods may be reversed by

In
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assigning 120 seconds to the down trip and
60 seconds to the up trip.

Further it will be obvious that the signals
to start each car successively at intervals of
time obtained as above, whether the signals
Le for an up trip, or a down trip, said in-
tervals will be in cycles, the sum of the up
trip and the down trip being equal to the
total round trip time. Thus there will be
established operating schedules which will
prove more efficient because of the automatic
control, and as a result the carrying capacity
of the bank of elevators will be increased,
because each car will be automatically gov-
erned in its time for leaving the terminal
fioor. which in turn reduces the inefficiency
thereotf due to the human element. Further
it will be obvious that the warning signal
could as well be given prior to the next down
signal, or a warning signal could be given
in each car prior to the next up signal and
prior to the next down:signal, or in other
words, two warning signals could be given if
necessary. “Such a necessity might arise in
an extremely tall building where the trafiic
in one direction covered an appreciable time.
From the foregoing, therefore, it will be seen
that upon signalling each car prior'to one
of its starting signals (either up or down)
to indicate a late condition in its schedule;
the efficiency of said schedules will be main-
tained, because a car which is late, upon re-
ceiving its warning signal, will express to
the specified terminal in order that it may
leave and operate on the usual schedule and
upon the receipt of its subsequent signal.

It will now also be clear that while this
broad method of economically running ele-
vators is conveniently carried out by the
mechanism disclosed -above, it may also be"
carried out by those skilled in the art with
other mechanisms. Further, it will be ob-
vicus that the steps and combinations of
steps constituting this method may be
varied without departing from the spirit
of the invention, and therefore it is not de-
sired to be limited to the above disclosure
except as may be required by the claims.

What is claimed is:— '

1. The method of increasing the carrying
capacity of a bank of elevator cars which
are running below normal carrying capacity
which consists in determining the average
total timne required by any: one of the cars
in the bank to make an efiicient round trip;
dividing this time by the number of cars in
the bank; and signalling each of the cars
successively to start its round trip from any
given point at intervals of time so obtained.

2. The method of increasing the carrying
capacity of a bank of elevator cars which
are running below normal carrying capacity
which consists in determining the average
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in the bank to make an efficient up trip and
an efficient down trip; dividing the sum of
times so determined by the number of cars
in the bank; signalling each car successively
to start its up trip at intervals of time so
obtained; and then signalling each car to
start its down trip at the interval of time
after the start of its up trip which has been
determined for such up trip.

3. The method of increasing the carrying
capacity of a bank of elevator cars which
are running below normal carrying capacity
which consists in determining the average
total time required by any one of the cars
in the bank to make an eflicient round trip
from the following factors, ‘car speed, car
acceleration, height of building, top parking
time, bottom parking time, average number
of stops, average number of passengers, and
the time required to open-and close the doors
at each stop; dividing 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.

4. The method of increasing the carrying
capacity of a bank of elevator cars which
are running below nermal carrying capacity
which consists in determining the average
total time required by any one of the cars
in the bank to make an efficient up trip and

.an efficient down trip for each of several

different portions of a day from the follow-
ing factors, car speed, car acceleration,
height of building, top parking time, bot-
tom parking time, average number of stops
and the average number of passengers on
the up trip, average number of stops and the
average number of passengers on the down
trip, and the time required to open and close
the doors at each stop; dividing the sum of
the time for an up trip and for a down
trip 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 intervals
of time for the up trips and down trips so
determined for that portion of the day; and
causing the signal for the start of the up
trip for each car to successively occur at the
interval of time so obtained.

5. The method of increasing the carrying
capacity of a bank of elevators which are
running below normal carrving capacity
which consists in determining the average
total time required for any ecar to complete
an efficient round trip for each of several
portions of a day including the time re-
quired to make an efficient up trip and an ef-
ficient down trip; making signals for each
car to start its successive up trips in cycles
of intervals of time so obtained ; making sig-
nals for each car to start its down trips at
other intervals within the cycle; varying
these intervals during different portions of
the day to correspond to the time determined

1,600,753

. portion of the day. .
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for that portion of the day without inter-
rupting the making of the signals; dividing
the interval of the cycle time by the number
of cars in the bank; and causing the signal
for the start of the up trip for each succes-

sive car to be made at intervals of fime so

chtained. : :
6. The method of increasing the carrying
capacity of a bank of elevators which are

running below normal carrying capacity -

which consists in determining the average
total time required for any car to complete
an eflicient round trip; dividing -this .time

by the number of cars in the bank; making

signals to start each car successively at in-
tervals of time so obtained, thus causing-the
signal for the start of the successive up
trips for any car to be made in cycles equal
to the total round trip time; determining the
time required for an efficient up trip and an
efficient down trip for each of several differ-
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 signals; and varying these other in-
tervals during any portion of the day in ac-
cordance with the times determined for that

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

the bank to make an efficient round trip; di-

viding this time by the number of cars in
the bank; signalling each of the cars succes-
sively to start its round trip from any given
point on schedules at intervals of time so

obtained ; and maintaining said schedule by !

signalling a delayed car to proceed to said
given point. . _

8. The method of increasing the carrying
capacity of a bank of elevators which are
running below normal carrying capacity
which consists in determining 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 sig-

nals to start each car successively on-sched- !

ules at intervals of time 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 12

up trip and an efficient down trip in one
of said cycles; making signals to start the
down trip of each car successively on sched-
ules according to the intervals of time so ob-
tained; and signalling each car prior to one
of its starting signals to indicate a late con-
dition whereby said schedules may be main-
tained.

In testimony whereof I affix my signature.

FRANK E. BOARDMAN.
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