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Application filed October 30, 
Our invention relates to elevator systems 

in which a plurality of cages are disposed in 
one hatchway and supported one above the 
other in a common carriage which moves all 
lar relation to multi-cage elevator systems of 
the cages simultaneously, and it has particul 
the type just mentioned in which the cages: 
are automatically and simultaneously mov 

through a hatch way in order to adjust the 
able away from or toward each other, in their 
common carriage, during movement thereof 
spacing between the cages. 
The modern tall office building has present 

i J5 
ed a serious problem with respect to speed in 
{ransporting passengers from lower to higher 
levels, as well as to the conservation of floor 
space area necessary for the elevator hatch 
ways. 

carriage, have been suggested. All the cages 
taneously aligned with adjacent floors. It 

30 

elevator system. 
3 5 

vator systems comprising a plurality of cages, 

tenn havin 

As a solution of these two problems, ele 

supported one above the other in a common 
in their regular stopping positions are simul 
will thus be understood that a multi-cage ele 
vator system having two superimposed cages 
reduces the number of stopping positions 
necessary for one complete cycle of travel to 
one-half, and effects the transportation of 
twice as many people as does an elevator Sys 

single cage corresponding in 
f the multi-cage 

9 ti, 
size to each of the cages O 

In mest office buildings the spacing be 
ween adjacent floors at various evels is not 
the stime. Thatis, the distance between the 
first and second floors is usually much greater 
than the distance between two other floors at 
upper levels of the building. Ordinarily, the 
distance between two adjacent floors near the 
top of the building is less than the distance 
between two adjacent floors intermediate of 
the top and bottom of the building. Recog 

50 

nizing that for the practical application of a 
inulti-cage elevator system to a building hav 
ing different spacings between adjacent floors 
at various levels, the positions of the cages 
with respect to each other must of necessity 
be adjustable, it has been proposed to con 
struct a common carriage for supporting two 

trollable from their respe 
In sys 

{OUSE ELECTRIG ANTIO' : 'MI ANUFACTURING 

ELEVATOR 

1930. Serial No. 492,206. 
cages, the lower cage being fixed with respect 
to the carriage, and the upper cage being mov 
able with respect to the lower cage and the 
carriage. It has been proposed in an elevator 
of this type to provide a cable system and a 
motive means for the carriage and a separate 
cable system and motive means for the up 
pei' cage. Further, it has been proposed to 
have each of the motive means manually con 
?ages. . . . . . 8 . 

tems of the type just described, it 
is necessary to level one of the cages with 
its stopping floor and then subsequently man 
lially operate a control lever in the other cage 
to bring it to the level of its stopping floor. 
Obviously, such a control system is disad 
Vantageous, both from the standpoint of de 
pending upon the human element to level at 
least One of the cages, and the unnecessary 
Waste of time and consequent inconvenience 
and delay to passengers resulting therefrom. 
We propose to construct an elevator system 

of the multi-cage type in which the spacing 
between the cage is automatically adjusted 
during movement thereof through the hatch 
Way, the adjusting being entirely completed 
when the cages stop so that no time need be 
Wasted in adjustment. Furthermore, our in 
vention for effecting this automatic adjust 
ment of the two cages may be utilized incon 
nection with elevator control systems of any 
type, although. We prefer that it be employed 
in connection with an automatic elevator in 
cluding all of the latest features of landing 
or levelling, as well as other features of auto 
matically operated elevators. We prefer, 
also, the application of a control system to 
one of the cages to automatically effect the 
levelling of that cage with its stopping floor, 
and the automatic adjustment of the spacing 
between that cage so controlled and the other 
cage or cages by means of our invention, 
which effects the levelling of the cages, not 
so controlled, with their stopping floors. 

It is, therefore, an object of our invention 
to automatically adjust the spacing between 
the Superposed cages of a multi-cage elevator 
system during movement thereof. . . 

It is another object of our invention to 

ctively associated 
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movably support two or more cages in a com 
mon carriage, One cage counterbalancing an 
other, whereby movement of the cages rela 
tive to the carriage is effected simultaneously. 

It is another object of our invention to 
so construct the supporting carriage for a 
plurality of cages that the weight thereof is 
reduced without impairment in the strength 
thereof, and still permit the top of one cage 
to closely approach the bottom of another 
by the telescoping of the top of a cage 
through the frame comprising a Support con 
necting the mid portions of the stiles of the 
supporting carriage. 

It is another object of our invention to 
movably support a plurality of cages in a 
common carriage whereby a motive means 
for adjusting the spacing between the cages 83 ? ??? 

may be disposed on the carriage. 
It is a further object of our invention to 

provide a control system for the cage-adjust 
ing motive means for automatically effecting 
the operation thereof. 

It is a still further object of our invention 
to provide a control System for the cage 
adjusting motive means which comprises a 
selector switch movable in accordance with 
the movement of one of the cages. 
Other objects of our invention will be read 

ily understandable from the subsequent de 
scription of our invention and the attached 
drawings; wherein 
Figure 1, is a diagrammatic View, in elle 

vation, of the cross section of a building hav 
ing a different spacing between adjacent 
floors of successive groups thereof and an 
elevator of the type described herein em 
ployed therewith: 

Fig. 2 is an en larged view, in front elle 
vation, with parts broken away, of a pre 
ferred construction of an elevator carriage 
showing two superposed cages in their closest 
positions together and screw means for mov 
ably supporting them with one cage counter 
balancing another, whereby movement of 
both cages relative to the carriage is effected 
simultaneously; 

Fig. 3 is a view, in end elevation, corre 
sponding to the structure shown in Fig. 2; 

Fig. 4 is a view taken on line IV-IV of 
Fig. 2; 

Fig. 5 is a diagram of the selector switch 
and associated control system for effecting 
the automatic adjustment of the spacing be 
tween the Superposed cages; 

Fig. 6 is a modification of Fig. 2 and shows 
a flexible member, such as a cable or chain, 
connecting the two superposed cages to effect 
the counterbalanced support in a carriage, 
of one by another; 

Fig. 7 is a further modification of Fig. 2 
and illustrates an elevator carriage having 
an upper cage fixed with respect thereto, and 
a lower cage movable with respect to the 
upper cage and the Supporting carriage; and 
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Fig. 8 is a modification of Fig. 1 and illus 
trates a building having a different combina 
tion of spacing between successive floors and 
the method of utilizing our invention for 
use with the ramps at the lower terminal. 
For the purpose of illustrating the method 

of adapting the multi-cage elevator system 
to a building, we have shown diagrammatical 
ly in Fig. 1 a view, in elevation, of the cross 
section of a building 20, having a plurality 
of superposed floors numbered 1 to 13, up 
wardly from the bottom floor. Floors 1 and 
2 alre a maximum distance MA apart, adja 
cent floors from floors 2 to 6 are a medium 
distance ME apart, and adjacent floors from 
floors 6 to 13 are a minimum distance M 
apart. 
An elevator hatch way 22 extends from the 

bottom to the top of the building, past all of 
the floors, and also extends below floor 1 a 
short distance to constitute a Well 23 for pro 
viding the necessary Space for elevator op 
erating equipment, such as safety stop 
bumpers. 
A rectangular cage frame or carriage 24, 

in which an upper cage 25 and a lower cage 
26 aremovably Supported in Superposed rela 
tion, as will be hereinafter described, is adapt 
ed for movement up and down in the hatch 
Way 22 by guide rail shoes 37 attached at the 
four corners thereof, the shoes being suitably 
disposed to engage guide rails 37' supported 
on the walls of the hatchway 22. 
The carriage 24 comprises a pair of spaced 

apart upright channel members or stiles 27 
rigidly connected together at the top by the 
channel members 28 and at the bottom by the 
channel members 29. 
A horizontally disposed 

members 16 connected at their ends by the 
transversely disposed channel members 17 
which enclose an airea, Smaller than the hori 
zontal cross-sectional area of the lower por 
tion of the cages is provided for imparting 
rigidity and mechanical strength to the car 
riage 24, as well as to permit a reduction in 
the size and weight of the vertically disposed 
stiles 27 of the carriage. 
The upper portion or head room of the 

lower cage 26 is offset from and has a smaller 
horizontal cross-sectional area than the lower 
portion of the cage in order to allow it to 
pass through the horizontal rectangular 
frame, which connects the midpoints of the 
stiles 27 and is interposed between the bot 
tom of the upper cage 25 and the lower por 
tion of the lower cage 26, and closely ap 
proach the bottom of the upper cage 26. 
The flanges of the channel members 16 and 

17 are turned inwardly toward the area which 
they inclose, and those of the channel mem 
bers 17 are cut away at points midway be 
tween the ends of the channel members to 
constitute a dovetail joint whereby the rec 

75 

80 

85 

9. 

00 

rectangular 
frame comprising a pair of structural channel. 05 

O 

5 

20 



5 

O 

15 

20 members 38 of a safety brake of any suitable 

25 

30 

3. 

40 

45. 

O 

65 

1914, 128 

tangular frame is suitably fitted and attached 
to the stiles 27, as by Welding. 
A plurality of struts or cables 19 are pro 

vided for the purpose of aiding in maintain 
ing the rigid perpendicular relation between 
the rectangular frame and the stiles 27. The 
cables are suitably attached to the four 
corner's of the rectangular frame and extend 
upwardly and downwardly to the upper and 
lower ends of the stiles 27 to which they are 
attached by any suitable means. 

It will thus be seen that, by means of the 
construction of the carriage just described, a 
maximum rigidity and strength, as well as a 
minimum weight thereof, is obtained while 
at the same time the cages are not prevented 
from approaching each other very closely. 

Projecting outwardly from the ends of the 
bottom channel members 29 are the gripping 

tV}e. 
* Sipporting cables 24 for the carriage 24 
are attached to the central portion of the 
upper channels 28 and extend upwardly 
through the hatchway 22 and around the 
drum or sheaves of the elevator motor (not 
shown) to a suitable counterweight 15, for 
moving the carriage 24 up and down in the 
hathway. 
The upper cage 25 and the lower cage 26 

are provided with suitable doors 18 and are 
disposed within the carriage 24 in counter 
balanced relation to each other. 
The cage 25 is attached to a rectangular 

frame comprising upright channel members 
31 on each side thereof, rigidly connected to 
gether at their tops by channel members 32 
and at their bottoms by channel members 83. 
Struts 27 extending at an angle to the Ver * ? ? tical, outwardly from the tops of the upright 
channel members 31 to the corners of the cage 
25, are provided for maintaining a rigid con 
nection and relation of the cage 25 and the 
frame to which it is attached. 
The lower cage 26 is also attached to a rec 

tangular frame which comprises channel 
members 34 disposed on either side thereof 
and connected together at the top by channel 
members 35 and at the bottom by channel 
members 36 and having struts 27’’ for Serving 
a purpose corresponding to that of struts 27. 
The cages 25 and 26 are moved up or down 

in the carriage 24 simultaneously either to 
ward or away from each other by a drive 
mechanism comprising a motor 40 and an as 
sociated counterbalancing Screw and gear 
mechanism. 
The motor 40 is suitably Supported at the 

bottom of the carriage on a bracket aim 30 
attached to the lower channel members 29. 
The screw and gear mechanism comprises 

a pair of rods 41, disposed one on each side 
of the cages 25 and 26, closely adjacent and 
parallel to the stiles 27, and extending from 
the top to the bottom of the carriage 24. 

relation to the channel members 29. 

3 

Suitable double thrust bearing members 42, 
attached to the channel members 28 and 29, 
are provided for rotatably mounting the rods 
41 on the carriage 24. 
Other suitable bearing members 42 for 

engaging the smooth surface of the rods 41 
and supporting them further to prevent their 
lateral displacement are provided at Suitable 
intervals between the bearings 42 at opposite 
ends of the rods 41. 
The lower portion of the upper half of 

each of the rods 41 is threaded in one direc 
tion and the lower portion of the lower half 
is threaded in an opposite direction. For 
example, the upper thread may be a right 
hand one and the lower thread may be a left 
hand one or vice versa. The length of the 
threading is slightly more than the distance 
which each cage moves relatively to the car 
riage 24. 
The upper cage 25 is supported and guided 

by the upper half of the rods 41, and the lower 
cage 26 is supported and guided by the lower 
half of the rods 41. 

Split-nut bearing members 39, attached to 
the bottom ends of the channel members 31 
and 34 of the cages 25 and 26, respectively, en 
gage the threaded portions of the rods 41. 
The split-nut construction of bearings 39 per 
imits adjustinent thereof on the rods 41, as 
Well as a simple imethod of assembly of the 
cages in the carriage. The nuts 39 are screw 
threaded to cooperate with the threaded por 
tions of the rods, so that simultaneous ro 
tation of the rods 41 at the same speeds and 
in proper directions will effect a movement 
of the cages 25 and 26; with respect to the 
carriage 24. Furthermore, by reason of the 
fact that the upper and lower threaded por 
tions are opposite, the two cages simulta 
neously move away from or toward each 
other. 

Sliding guide or bearing members 39 for 
engaging the Smooth surface of the rods 41 
are suitably attached to the upper ends of 
each of the cage channel members 31 and 
34, respectively. They provide a means ad 
ditional to the split-nut bearings 39 for guid 
ing the cages 25 and 26 for movement along 
the rods with respect to the carriage 24. 

In order that the motor 40 may effect the 
simultaneous rotation of the rods 41 to move 
the cages with respect to the carriage, its 
armature shaft 48 has mounted upon it a 
sprocket wheel 47 that is connected by a chain 
45 to a sprocket wheel 46 which is keyed to 
a shaft 44. The shaft 44 is rotatably sup 
ported in a pair of bearings 44 mounted 
on the channel members 29 and extends from 
one stile 27 to the opposite stile in parallel 

A bev 
eled gear wheel 43 is keyed to one end of the 
shaft 44 and another gear wheel 43 is keyed 
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4 

keyed to the lower end of one of the rods 41 
and a gear wheel 43' keyed to the lower end 
of the other rod 41 so that rotation of the 
shaft 44 by the motor 40, through the chain 

545 and the sprocket, wheels 46 and 47, will 
effect, simultaneous rotation of the rods 41 
at the same speeds. 
Thus, it will be understood that the rota 

tion of the notor 40 in one direction effects 
10 the movement of the two cages away from 

each other simultaneously and rotation of the 
motor in the opposite direction effects a move. 
ment of the two cages toward each other 
simultaneously. 

It will also be clear that the interconnection 
of the two cages by the threaded rods 41 
effects a counterbalance of one cage by the 
other. The weight of the upper cage acting 
downwardly tends to effect a rotation of the 
rods 41 in a direction which effects a lifting 
of the lower cage. The pitch of the threads 
on the rods 41 obviously determines the con 
ponent of the weight of the upper cage. ef 

efective to cause rotation of the rods 41. Sini * 'larly, the weight, of the lowe' cage acting 
downwardly tends to raise the upper cage. 
Assuming cages of equal Weight, clearly a 

motor of sufficient power to overcone the 
unbalance of load in the two cages and the 
frictional forces is all that is required. Thus, 
one of the advantages of counterbalanciiig 
one cage by the other is that a motor of con 
paratively Small dimensions and power may 
be used resulting in a minimum cost as well 
as a minimum weight of the carriage 24. 
Another advantage resulting from the 

counterbalancing of Oile cage by another is 
that a motor of standard construction may be 
employed for effecting their adjustment in the 
carriage. It should be obvious that were a 
separate motor employed to move each cage 
individually, by means of a screw mechanism 
siahilar to that described herein coinapiising 
the threaded rods 41, without, counterbalanc 
ing the cages in some nanner, the power neces 
sary to lift, a cage would be more than that to 
lower it, because in lifting a Cage pOWer neces 
sary to overcole the weight of the cage would 
have to be provided and in lowering a cage this 
power is not only tot required butë, the weight 
of the cage furter det racts from the Power 
necessary to overcome frictional forces. In 
order to permit a substantially constant speed 
of movement of the cage by the cage adjust 
ing motor, regardless of whether the cage 
would be moving up or down, a motor of special design or having special compensating 
features would have to be provided. ASSun 
ing a constant lead in the cages of a counter 
balanced systein, the powei' required to move 
them is constant and does not vary whether 
the cages are moving up or down. Thus, a 
motor of special design or having compensat 
ing features is mot necessary and since a motor 

C of standard construction may be employed 

(i) 
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the cost of the elevator system is kept down 
to a minimum with respect to this item. 

Referring to Fig. 1, it will be seen that the 
upper and the lower cages are spaced apart a 
maximum distance MA when they are at the 
level of floors 2 and 1, respectively. It will 
also be seen that the distance between the 
upper and the lower cages, when they are at a 
level, respectively, with floors 4 and 3 is less 
than the distance M.A. and that this distance is 
ME. It will be observed further that for 
another stopping position in which the upper 
and the lower cages are at the level, respec 
tively, of floors 8 and 7, the distance between 
the cages is further decreased and is the dis 
tance M. 

It will thus be obvious that, by reason of the 
diminution in the spacing between successive 
tip floors in the building, the cages must be 
adjusted from a maximum distance apart to a 
minimum distance apart in ascending from 
the bottom to the top of the building. It will 
be obvious also that in descending from the 
top to the bottom of the building the cages 
in last move from a minimum distance to a 
maximum distance apart in accordance with 
the spacing of the floors at the various stop ping positions. 

Therefore, we have provided a means for 
effecting the automatic adjustment of the 
Si Racing, between the cages during the move 
ment of the carriage 24 between successive 
stops whereby the cages are properly spaced 
in accordance with the requirement of the 
spacing between the adjacent floors at which 
they respectively stop before their arrival 
thereat. 
The means which we have provided for 

effecting this change of spacing between the 
cages comprises a control system for the cage 
adjusting motor 40. This control system is 
entirely separate from the control system for 
the hoisting motor (not shown) which moves 
the carriage 24 up and down in the hatch way, 
and is applicable to any of the elevator con 
trol systems known and in use today. 

It should be understood that, since we pro 
vide, an automatic means for adjusting the 
Spacing between the cages of a multi-cage elle 
yator System, an ordinary control system may 
be employed and applied to one of the cages 
Only. It should further be understood that, 
control push-buttons may be located in each 
Of the cages for operation to register or effect 
stops desired. 

It will also be obvious, since the minimum 
distance between successive stops of the cages 
is the distance between alternate floors, that a 
signal control system may be employed in 
which cali push-buttons are located on adja 
cent floors and SO connected as to effect the 
Same stopping position of the carriage when 
the button at either floor is operated. Thus, 
if a call is registered on floor 8, the carriage 
24 will be stopped so that the upper cage 25 
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is at the level of floor 8. If a call is regis 
tered at floor 7, the carriage will be stopped in 
the same position and the lower cage will be 
at the level of floor 7. 

Ina SEmuch as any suitable control system 
may be employed for moving the carriage 24, 
a description thereof will be omitted. 
The control system for the cage adjusting 

motor 40 comprises a selector switch 51 which 
is similar in construction and operation to the 
selector switches usually employed in eleva 
tor signalling and control systems. The se 
lector Switch 51 automatically establishes the 
proper electrical connections to the motor 40, 
whereby it is actuated at the proper times to 
effect the necessary adjustment of the cages 
25 and 26. The Selector Switchcomprises es 
sentially (see Fig. 5) a threaded rod or shaft 
52 suitably mounted (by means not shown) 
for rotation in accordance with the move 
ment of one of the cages, for example, cage 
25. An endless belt 120, attached at one 
point thereof by a suitable bracket 121 to the 
cage 25 and supported by pulleys 122 mount 
ed at the top and bottom of the hatchway 22, 
is preferably utilized to transmit the move 
ment of the cage to the shaft 52. 
A Worm gear 123, keyed to a shaft 124 to 

which one of the pulleys 122 is also keyed, en 
gages a worm wheel 123 keyed to the thread 
ed rod 52 and movement of the cage 25 is 
thus transmitted to the rod 52. Any other 
suitable gearing may be employed for trans 
mitting the rotation of the pulleys to the rod 
52. 
A traveling nut 53 having the two arms 53 

and 53' projecting outwardly therefrom on 
opposite sides of the rod 52 moves in either 
direction along the rod 52 by rotation there 
of in accordance with the movement of the 
cage 25. The two arms 53 and 53' are dis 
posed at an obtuse angle with respect to each 
other. The arm 53' has a contact member 
21 at its free end for engaging conducting 
contact strips 58 and 59. The arm 53' has 
a contact member 54 at the end thereof for 
engaging conducting strips 55 and 56. 
The strips 55 and 56 are connected elec 

trically to the motor 40 and the engagement 
of the contact member 54 there with partial 
ly completes a circuit for causing the motor 
to rotate in a direction to nove the cages to 
ward each other, in the carriage 24. 
The strips 58 and 59 are connected elec 

trically to the motor 40 and the engagement, 
of the contact member 21, there with partially 
completes a circuit for causing the motor to 
rotate in a direction to move the cages away 

C 
from each other in the carriage 24. 
By reason of the angular relation of the 

arms 53' and 53', and the friction between 
the threaded shaft 52 and the nut 53, the 
a Tins will be rocked to one extreme position 
when the cage starts upwardly and to the oth 

* er extreme position when the cage starts 

cage arrives at floor 8. 
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downwardly, so that when the car ascends, a 
contact member 54 on the arm 53' will en 
gage the strips 55 and 56 successively while 
a contact member 21 on the arm 53' will be 
disengaged and, when the cage descends, the 
contact member 21 will engage the contact 
strips 58 and 59 successively while the con 
tact member 54 will be disengaged. Thus, in 
the travel of the nut 53 along the rod 52 in 
the direction corresponding to the upward 
moveiment of the cage 25, the contact mem 
ber 54 engages the contact strip 55 from the 
time that the upper cage leaves the second 
floor until it arrives at floor 6. With the 
Subsequent movement of the upper cage, up 
Wardly, the contact member 54 passes over 
a short insulating segment 55' and upon the 
contact strip 56 which it continues to engage 
until the upper cage reaches floor 13 and 
as long as it remains in that position. 
Upon the descent of the carriage 24 and 

the descent of upper cage 25 from floor 13, 
the nut 53 is rocked into the position in which 
the contact member 21 engages the insulat 
ing strip 57. The contact member 21 con 
tinues to engage the strip. 57 until the upper 

Subsequently, upon 
the descent of the upper cage therefrom, the 
contact member 21 engages the strip 58 which 
it continues to engage until the upper cage 
25 arrives at floor 4. Upon the further de 
scent of the upper cage 25 the contact mem 
ber 21 passes over a short insulating segment 
58' and upon the strip 59 which it continues 
to engage until the upper cage arrives at 
floor 2. 
Upon the reascent of the carriage 24 and 

that of the upper cage 25 from the floor 2, 
the nut 53 rocks into the position in which 
contact member 54 again engages the strip 
55 and the cycle of operation is again re 
peated as before described for a complete 
cycle of travel from the bottom to the top of 
the building and down to the bottom again. 

Limit Switches 60, 61 and 62 are disposed 
One above the other, and suitably attached 
to One of the stiles 27 of the carriage 24. They are successively operable, in the order 
given, by a cam member 63 projecting from 
the side of the upper cage 25 in its movement 
toward the lower cage from a position in 
which it is a maximum distance therefrom. 
For opposite relative movement of the cage 
25 and carriage 24 they are operable in the 
reserve order. ... . . . 
The limit switch 60 interrupts the con 

trol circuit of the motor 40 and stops the 
motor when the cages are a maximum dis 
tance n0 apart. 
The limit switch 61 interrupts the control. 

circuit of the motor 40 when the cages are a 
nedium distance me apart. - 
The limit switch 62 interrupts the control 

circuit of the motor 40 when the cages are a 
aninimum distance mi apart. . 
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A switch 71 of any suitable type is pro 
vided in one or both of the cages for the pur 
pose of permanently interrupting the con 
trol circuit of the motor 40. It is desirable, 
at certain times, such as at night, when the 
passenger traffic is so reduced that Only one 
cage is required, to stop the operation of the 
cage adjusting motor 40. A switch 71 on 
each cage provides a simple means for ac 
complishing this result. 
While the cage adjusting notor 40 may be 

of any suitable type, we have shown it as a 
split-field motor having a field winding 64 
wound in one direction, a field winding 65 
wound in the opposite direction, and an ar 
mature 40'. The energization of the field 
winding 64 effects a rotation of the motor 40 
in a direction such that the cages are moved 
toward each other. The energization of the 
field winding 65 effects a rotation of the 
motor 40 in the opposite direction which re 
Sults in a movement of the cages away fro) 
each other. 
The operation of our control systein for 

effecting the adjustment of the relative posi 
tions of the cages 25 and 26 is best understood 
by assuming a hypothetical case. Let it be 
assumed that our invention is applied to an 
automatic elevator system of the latest type 
in which an operator merely presses push 
buttons in the cage to record the stops desired 
by the passengers and in which the stopping 
of the cage is automatically effected both 
for the calls registered by the operator in the 
cage and for calls registered by operation of 
push buttons by passengers on the various 
floors. Let it be assumed, for the purpose of 
this analysis, that there is an operator in 
each of the cages 25 and 26; that the func 
tions of the operator in the upper cage 25 ai'e 
to operate the push buttons in the cage for 
effecting the automatic stopping of the cage 
at those stops desired by the passenger's ea. 
tering the upper cage, close the door of the 
cage and hatch way, and operate the control 
lever for initially starting the carriage 24 
from rest; and that the functions of the op 
erator in the lower cage 26 are to operate the 
push buttons for effecting the stops desired 
by passengel's entering the lower cage and to 
close the lower cage and hatchway doors. 
Let it be assumed that the carriage 24 is posi 
tioned at the lower terminal of the building 
20. In this position the cages 25 and 26 are 
spaced a maximum distance ina, apart, the 
upper cage 25 being at the level of floor 2 and 
the lower cage 26 being at the level of floor 1. 
After thecages have beenloaded with passen 
gel's and the cage and hatchway doors closed, 
the operator in the upper cage 25 moves 
the control lever therein (not shown) to ef 
fect the operation of the motor for moving the 
carriage 24 upwardly in the hatchway. The 
Successive stopping positions of the carriage 
24 are such that the upper cage 25 always 
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stops at even numbered floors, and the lower 
:age 26 always stops at odd numbered floors. 
The first stop possible, then, of the carriage 
24 in its upward travel is such that the upper 
cage is at the level of floor 4 and the lower 
cage is at the level of floor 3. As indicated 
in Fig. 1 the distance between floor 3 and 
floor 4 is ME, which is less than the distance 
MA between floor 1 and floor 2, and, there 
fore, in order to permit the alignment of the 
two cages with their respective floors for this 
stopping position, it is necessary that the 
two cages be moved toward each other, into 
a closer space relation. We provide means 
for effecting this movement into a closer 
Space relation during the movement of the 
carriage between the stopping positions, so 
that no time is lost in levelling the cages 
with their respective floors when they arriy 
thereat. 
As the carriage 24 moves upwardly from 

the lo Wer terminal position the contact mem 
ber 54 of the selector switch 51 engages the 
strip 55 as previously described and it closes 
the circuit through winding 65 of the motor 
40, so that the motor rotates in such direc 
tion as to effect a movement of the cages 25 
and 26 toward each other, in a manner pre 
viously described, by means of the Screw-and 
gear mechanism. This circuit extends from 
Supply conductor L-1, through conductor 
70, switches 71, conductor 72, armature 40 
of the motor 40, winding 65, conductors 73 
and 74, contact members a of limit switch 
61, conductor 75, strip 55, contact member 
54, arm 53', rod 52, and conductor 76 to 
supply conductor L-2. The motor is thus 
energized and rotates in such a direction to 
move the cages together. When they reach 
the distance me apart, the cam member 63 on 
the upper cage 25 engages the limit switch 
61 and causes its contact members a, and b 
to Open. The control circuit, just traced, 
for the motor 40 is thus interrupted and the 
motor stops. This adjustment of the two 
tages is effected with such a speed that the 
proper spacing therebetween is attained be 
fore the upper cage 25 reaches floor 4. 

If it is assumed that a stop call has been 
registered on either of the cages 25 and 26, 
or on floors 3 and 4, the carriage 24 will be 
caused to stop so that the cage 25 is level 
with floor 4 and cage 26 level with floor 3. 

Let it be assumed that the next stopping 
position of the carriage 24 in its upward 
travel is such that the upper cage 25 is 
aligned with floor 8 and the lower cage 26 
with floor 7 as indicated in Fig. 1. The dis 
iance between floors 7 and 8 is Mi which is 
less than the distance ME between floors 3 
and 4. Therefore, in order to permit the si 
multaneous alignment of the two cages with 
their respective stopping floors, it is neces 
sary that they be moved still closer to each 
other. 

5 

3) 

30 

  



5 

5 

5 

6 

1,91 

As the upper: cage 25 leaves floor 4, the con 
tact member, 54 runs off the strip 55, passes 
over an insulating segment 55' and engages. 
the strip, .56. This establishes a circuit 
through winding 65 of the motor. 40, which 
extends from supply conductor L-1, through, 
conductor. 70, switches 71, conductor 72, air 
mature 40' of the motor 40, winding 65, con 
ductors 73 and 77, limit switch 62, conductor 
78, strip 56, contact member 54, arm 53', 
rod 52, and conductor 76 to supply conduct 
tor L-2. The motor 40 is thus energized and 
moves the cages 25 and 26 closer together. 
When the two cages reach the distance mis 
apart, the cam member 63 on the upper cage : 
25 engages; and opens the limit switch 62 
causing the motor 40 to stop. - 

Since: the spacing of the floors for suc 
cessive stops of the carriage 24 in its upward. 
travel above this level is the same as between 
floors 7 and 8, no further change in the Spac 
ing between the two cages is necessary in 
their movement to the top of the building. 

Let it be assumed that the carriage 24 has 
ascended to the top of the building and starts 
to descend. The reversal of direction . of 
movement of the carriage effects the rocking 
of the traveling-nut 53 to its other position 
in which the contact member 21, on the arm 
53, engages the insulating strip. 57, which, it 
continues to do until the upper cage 25 de 
scends from floor 8. . . . . . in their same 
relative positions, therefore, until the uppei'. 
The cages, are maintained 

cage descends below floor 8. The next stop 
ping position of the cages below this point 
requires that they be a medium distance me . 
apart. " 
As cage 25 moves downwardly from floor 

8, the contact member 21 of the selector switch 51 engages the strip. 58 thereby establishing 
a circuit through winding 64 of the motor 40, 
which extends from Supply conductor L-1, 
through conductor 70, switches 71, conductor'. 
72, armature 40' of the motor-40, winding 64, , f 

conductors 80 and S1, contact members b of 
thelimitswitch 61, conductor 82, strip 5S, con 
tact member 21, arm 53, rod 52 and conductor 
76 to supply conductor L-2. The motor 40 
is thus energized and rotates in a direction 
so as to move the two cages 25 and 26 apart. 
The two cages continue to move apart until 
the cam member 63 on the upper cage engages. 
and opens the limit switch 61. The opening 
of the contact nembe's b of the limit switch 
61 opens the control circuit of the motor 40, 
previously traced, and stops the motor with 
the cages a medium distance one apart. . . 
The medium spacing between the two cages 

is maintained until the upper cage 25 leaves 
floor 4 in a downward direction at which time 
a further movement of the two cages away 
from each other is effected in order to permit 
their simultaneous alignment with their re-i. 
spective floors, at the lower terminal. There 
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fore, as the upper cage 25 leaves floor 4, the 
- contact member 21 of the selector switch, 51. 
passes over a short insulating segment 58 

: and engages the strip 59. A circuit for ener 
gizing the field winding 64 and the armature 
40 of the moto1' 40, is thus established and 
extends from the supply conductor L-1 
through conductor 70, switches 71, conductor 

armatire 40', winding 64, conductors 80 - 2. ? ??? 

and 84, limit switch 60, conductor 85, strip 
conductor 76 to supply conductor L-2. The 
motor 40 is thus actuated and rotates in a 
direction so as to move the two cages farther 
until the can member 63 on the upper cage 
25 engages and opens the limit switch 60, thus 
opening the control circuit of the motor 40 
distance ma apart. ' 

Silbsequently, upon the re-ascent of the 
carriage 24, the reversal of direction of rota 
tion of the rod 52 of the selector switch 51. 
causes the traveling-nut 53 to rock into posi 
tion so that the contact member 54 on the arm 

tion, previously described, is thus repeated. 
In the operation above assumed, the travel 

top of the building and down to the bottom 

of the various elements of the selector switch 
would be the same, and would effect the proper operation of the motor 40 for the par- : 
ticular travel of the carriage 24. 
While the control system for the notor 40. 

as previously described, is shown as applied to 
a building having floor spacings as illustrated 
in Fig. 1, it may be, obviously, readily ap 
plied to buildings having other combinations 
of floor spacing merely by the variation in 
the length of the strips similar to the strips 
55, 56, 57, 58 and 59 to correspond to the par 
ticular requirements of the spacing between . 
adjacent, floors of the building. - - - 
A modification of Fig. 1 is illustrated in 

floors is altered from that of Fig. 1. In Fig. 
8, the building 20 has a plurality of super 
posed floors, numbered 1 to 13/. - 
from the bottom of the building. In depart 
ment stores and office buildings, the distance 
between the first and second floors is some 

39, contact member 21, arm 53, rod 52, and 

apart. The cages continue to move apart 

and stopping it, with the cages the maximum 

again. Obviously, this would not be the 
exact cycle of operation if the carriage 24 be 
stopped before it reaches the top and then 
caused to descend. However, the functions 

Fig. 8 wherein the spacing between successive 
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of the carriage 24 was from the bottom to the 
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times two or three times the distance between 
upper floors. 
uneconomic construction in a building of this 

is level with the first floor. Therefore, as 

It would be impractical and of 

type, to have the carriage 24 long enough to 
allow the upper cage to be level with the sec 

.. ond floor at the same time that the lower cage: 
has been: Suggested, in prior art, we have pro 

I'vided a ramp 14 which extends upwardly 
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from the first floor the same distance as a 
ramp 15 extends downwardly from the first 
floor. In the terminal stopping position, the 
floor of the upper cage is at the level of the 
top of ramp 14 and the floor of the lower 
cage is at the level of the bottom of ramp 15, 
and this access to both cages from a common 
floor is obtained. However, the cages of 
multi-cage elevati}r systems utilizing this 
method of loading were fixed with respect to 
each other and their stipporting carriage at a 
distance apart necessary to effect the simul 
taneous aliganent thereof, respectively with 
successive floors. Therefore, tine ramps had 
to extend to a distance above or below the first 
floor, which was equivalent to one half the 
height of a cage plus half the distance be 
tween the two cages. It installations of 
multi-cage elevators in which the elevator 
cages were of a height (equal to the distance 
between a (liacent floors, the ramps had to 
extend to a height equal to one half the dis 
tance between the adjacent upper floors. 
Elevator cages of standard dimensions are 
used in our invention, and since the two cages 
may be moved very closely to each other in 
our invention, the height to which the ramps 
must extend, in the application thereof, above 
and below the ternia floor is substantially 
one half the height of the standard elevator 
cage. It will thus be clear that instead of 
requiring j'amps to extend above and below 
the terminal floor a distance of at least six 
feet, that is, one half the average distance 
between floors, which is twelve feet, our in 
vention requires that the ramps extend only 
to a distance of about four feet above and be 
low the terminal floor, the four feet being 
approximately one half the height of a stand 
ard elevator cage. Therefore, our invention 
effects a reduction of at least two feet in the 
distance which it is 'equired that the ramps 
extend above and below a connon terminal 
floor. - 

The advantages of such a reduction in a 
height requirements of the ramps is obvious 
both from a psychological and an economical 
standpoint. Passengei's have less objection 
and annoyance to walking up {}}' down a ramp 
which extends only a distance of about four 
feet above or beio w a connoll floor, than they 
have if they are required to Walk up or dowi) 
a rap which extends a distance of about six 
feet, above or below a floor. As to the eco 
inorinical standpoint, a ramp extending to a 
height of four feet above or below a floor per 
mits the same angle of inciination as may be 
ised for a ramp extending to a height of six 
feet and with iess floor space occupied by the 
rain). 

It should, therefore, be obvious that our 
invention is especially applicable to build 
ings having a lower floor terminal loading 
method in which ramps to the upper and low 
er cages are used. 

identical with that illustrated in Fig. 
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The cycle of movement of the cages with 
respect to each other in the building illus 
trated in Fig. 8 obviously requires a : modifi 
cation of the strips of the selector switch 51 
to effect the results desired. In traveling 
from their terminal position illustrated in 
solid lines to the next stopping position in 
their travel upward, illustrated in dotted 
lines, it is necessary for the cages to be moved 
to their maximum distance apart. Since the 
spacing between adjacent floors above floor 
6' is less than the spacing below that floor, it 
is necessary that the cages be moved closer 
to each other, after the upper cage travels 
upwardly from floor 5. This medium spac 
ing between the cages is maintained in the 
subsequent upward travel thereof to the top 
of the building and down again until the 
upper cage leaves the floor 7. It is neces 
sary that the cages be spaced a maximum 
distance apart for the next stopping position 
after the upper cage leaves floor 7', in the 
downward direction. Furthermore, after 
the upper cage leaves the floor 3 in a down 
ward direction it is necessary that the two 
cages be moved to a position in which they 
are a minimum distance apart in order to be 
in a position to be properly aligned with the 
ramps 14 and 15. 

It has not been thought necessary to illus 
trate a control diagram for effecting the cycle 
of relative movement between the two cages, 
just previously described, since the control 
illustrated in Fig. 5 may be modified without 
invention to suit the particular requirements 
of this cycle by properly constructing the 
length of the contact strips of the selector 
switch 51 and properly connecting them to 
the windings 64 and 65 of the motor. 
A modification of the mechanism for alter 

ing the relative position of the two cages 25 
and 26 is illustrated in Fig. 6. The structure 
of the carriage 24 and the cages 25 and 26 is 

2. 
The modification consists in the counter-ball 
ancing of cage 25 by cage 26 by connecting 
the sides of the lower cage 26 at the top there 
of to the top central portion of the upper 
cage 25 by cables or chains 100 which are sup 
ported by sprocket wheels 101 and 102 suit 
ably mounted in bearing members attached 
to the channel members 28. Keyed to the 
same shaft as sprocket-wheels 101 are gear 
wheels 103 which are each engaged by a worm 
gear 104 keyed to the shaft 105 of the motor 
40 which is suitably supported from the 
upper channels 28. - 

Suitable guide rails 150 for engaging guide 
shoes 152 on the cages, are disposed between 
the flanges of stiles 27 and are attached to the 
carriage at top and bottom by bracket mem 
bers 151. 

Rotation of the motor 40 in one direction 
causes the upper cage 25 to be raised and the 
lower cage 26 to be lowered simultaneously 
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with respect to the carriage 24. Rotation of 
the motor 40 in the opposite direction, causes 
the upper cage 25 to be lowered and the lower 
cage 26 to be raised simultaneously with re 
spect to the carriage 24. 
The fundamental principle of counter 

balancing one cage by another is utilized in 
both the structures illustrated in Figs. 2 and 
6, respectively. 
A further modification of the structure of 

the moving mechanism for adjusting the 
spacing between the two cages 25 and 26 is 
illustrated in Fig. 7. In this figure, the 
upper cage 25 is fixed with respect to the 
carriage 24, and only the cage 26 is movable 
with respect to the upper cage 25 and the 
carriage 24. An additional horizontally dis 
posed frame for connecting the mid-points 
of stiles 27 is not provided in this modifica 
tion since the bottom of cage 25 performs this 
function. 
A screw and gear mechanism similar to 

that already described, is provided for Sup 
porting and moving the lower cage 26 with 
respect to the carriage 24. It comprises the 
threaded rods or pipes 41, vertically dis 
posed one on each side of cage 26 and rotata 
bly supported in the carriage 24 at their bot 
tom ends by double thrust bearings 42 which 
are attached to the lower channels, 29, and 
at their top ends by the bearings 42 attached 
to the stiles 27 at the level of the bottom of 
the top cage 25. 
The rods 417 are threaded at the lower 

portion thereof for a distance slightly greater 
than the distance which the cage 26 moves 
relatively to the carriage 24. 

Split-nut bearing members 39, and sliding 
bearing members 39' are provided for cage 
26. They are attached thereto in a manner 
similar to that already described and they 
also serve corresponding functions. Bear 
ings 39 support the cage 26 and move it up 
wardly or downwardly with respect to car 
riage 24 when the rods 41' are rotated simul 
taneously at the same speed in proper direc 
tions. Bearings 39 engage the smooth Sur 
face of the rods 41 and serve to addition 
ally Support and guide the movement of the 
cage 26. 
The rods 41' are rotated simultaneously at 

the same speed in the proper directions by 
a drive mechanism identical with that al 
ready described for that of Fig. 2 so that 
it will not again be described here. 
Thus, in this modification, it will be seen 

that rotation of motor 40 in one direction 
causes the cage 26 to be raised toward cage 
25 and that rotation thereof in an opposite 
direction causes the cage 26 to be lowered 
away from cage 25. 
The structure illustrated in Fig. 7 is pro 

vided for some installations where the car 
riage 24 moves at a slow speed or where the 
distance between the successive stops thereof 
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is greater than the distance between alternate 
floors. Assuming the same speed of move 
ment of the cages in each case a longer time 
is required for the same variation in the 
spacing between the two cages with a mecha 
nism which moves only one cage than with 
a mechanism such as previously described 
which moves both cages simultaneously. 
Therefore, in a high speed movement of the 
carriage 24, with stopping positions at al 
ternate floors, an adjustment of but one cage 
would not insure a complete adjustment of 
the spacing between the two cages during the 
travel of the carriage 24 between successive 
stops. Therefore, for most installations, the 
counter-balancing method of supporting and 
moving the two cages 25 and 26, previously 
described, is preferred over this latter con 
struction. 

Therefore, it will be seen that We have dis 
closed a novel means for adjusting the spac 
ing between the cages of a multi-cage eleva 
tor employed in buildings having different 
spacing between adjacent floors at different 
levels, and have disclosed a control system 
for automatically effecting the alteration of 
the spacing between the cages during move 
ment thereof. 
Although we have shown and described 

certain specific embodiments of our inven 
tion. We are fully aware that many modifica 
tions thereof are possible. It should be un 
derstood, therefore, that our invention is not 
to be restricted except as is necessitated by 
the prior art and the spirit of the appended 
claims. 
We claim as our invention: 
1. In an elevator, a plurality of intercon 

nected adjustably spaced cages simultaneous 
ly movable in a common hatchway, means, 
including a common motive means, for mov 
ing all of said cages in the hatchway, and 
means including a second motive means op 
erable separately from said common motive 
means, for changing the relative positions of 
said cages. 

2. In an elevator, a plurality of intercon 
nected adjustably spaced cages simultaneous 
ly movable in a common hatchway, means, 
including motive means, for moving all of 
Said cages in the hatchway, and means, in 
cluding a second motive means operable sep 
arately from said motive means, for changing 
the relative positions of said cages during 
movement thereof in the hatchway. . . . 

3. In an elevator, a carriage movable in a 
hatchway, a plurality of cages, means for 
movably supporting said cages in said car 
riage for movement relative thereto and to 
each other, and a common motive means for 
moving all of Said cages relative to said car 
riage and to each other. . . 

4. In an elevator, a carriage movable in a 
hatchway, a plurality of cages, means for 
movably Supporting said cages in said car 
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riage for movement relative thereto and to 
each other, and motive means on said carriage 
for moving said cages relative to said car 
riage and to each other. 

5. In an elevator, a carriage movable in 
a hatch Way, a plurality of cages, means nov 
ably supporting said cages in said carriage 
for movement relative thereto and to each 
other, and common motive means On Said 
carriage for moving all of Said cages rela 
tive to said carriage and to each other. 

6. In an elevator, a carriage movable in a 
hatch Way, a plurality of cages, and means 
for movably supporting and counterbalanc 
ing said cages in said carriage for movement 
relative to said carriage and to each other. 

7. In an elevator, a carriage movable in a 
hatchway, a plurality of cages, and means 
for movably supporting and counterbalanc 
ing said cages in said carriage for simul 
taneous movement relative to said carriage 
and to each other. 

8. In an elevator, a carriage movable in a hatchway, a plurality of cages, and means 
25 

30 

for movably supporting said cages in Said 
carriage and counterbalancing one cage by 
another. 

9. In an elevator, a carriage comprising a 
vertically disposed quadrangular frame mov 
able in a hatchway, a plurality of cages, 
means movably supporting said cages in 
said quadrangular frame one above the other 
for movement relative thereto and to each 
other, the upper portion of a cage being off 
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set from the lower portion and having a 
Smaller horizontal cross-sectional area than 
the horizontal cross-sectional area of the low 
er portion, and a horizontally disposed quad 
rangular frame, for connecting opposite 
members of said vertically disposed quad 
rangular frame and imparting rigidity there 
to, said horizontal frame enclosing an open 
area larger than the horizontal cross sectional 
area of the said upper portion of a cage but 
Smaller than the horizontal cross-sectional 
area of the lower portion of the cages and 
said upper portion of a cage being movable 
through said horizontal frame to effect its 
close approach to the bottom of an immedi 
ately adjacent upper cage. 

10. In an elevator, a carriage movable in 
a hatch Way, a plurality of cages, and means 
for movably supporting said cages in said 
carriage and counterbalancing one cage by 
another comprising a threaded shaft rotat 
ably mounted in said carriage, motive means 
on said carriage for rotating said threaded 
shaft, and a nut on each of said cages coop 
erating with said threaded shaft whereby the 
cages are moved relatively to said carriage 
upon rotation of the threaded shaft. 

11. In an elevator, a carriage movable in 
a hatch Way, a plurality of cages, and means 
for movably supporting said cages in Said 
carriage and counterbalancing one cage by 
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another comprising a supporting pulley ro 
tatably mounted in said carriage, a flexible 
member engaging said pulley for supporting 
said cages by connecting one cage to another, 
and motive means on said carriage for rotat 
ing said pulley to simultaneously move said 
cages relatively to said carriage and to each 
other. . 

12. In an elevator, a carriage movable in 
a hatchway, a plurality of cages, means mov 
ably supporting said cages in said carriage 
for movement relative thereto and to each 
other, and means for moving said cages rel 
ative to said carriage and to each other dur 
ing movement of said carriage in the hatch 
Way. 

13. In an elevator, a plurality of inter 
connected adjustably spaced cages simultane 
ously movable in a common hatchway, means, 
including motive means, for adjusting the 
cages and changing their relative positions 
during movement of the cages in the hatch 
way, and control means for automatically 
callsing said motive means to adjust the cages 
into any one of a plurality of predetermined 
relative positions, said control means com 
prising means movable in accordance with 
the movement of one of the cages in the hatch 
Way. 

14. In an elevator, a carriage movable in 
a hatch Way, a plurality of cages movably 
supported in said carriage for relative move 
ment with respect thereto and to each other, 
means including motive means, for changing 
the relative positions of said cages in said 
carriage, and cooperating means on said car 
riage and on One of the cages operable at 
predetermined relative positions of the cages 
for controlling the operation of said motive 
le.S. 

15. In an elevator system for a building 
comprising a plurality of superposed land 
ings having different spacings between 
adjacent landings at different levels and a 
hatchway extending past all of said landings, 
a plurality of interconnected cages simulta 
neously movable in the hatchway and means 
for changing the relative positions of the 
cages during movement thereof in the hatch 
way in accordance with the spacing between 
the landings at which they next stop, before 
their arrival thereat, whereby upon stopping 
they are simultaneously in alinement with 
adjacent landings. 

16. In an elevator system for a building 
comprising a plurality of Superposed land 
ings having different Spacings between adja 
cent landings at different levels and a hatch 
Way extending past all of said landings, a 
plurality of interconnected cages simulta 
neously movable in the hatchway, and means 
including means movable in accordance with 
the movement of one of the cages in the hatch 
Way, for automatically changing the relative 
positions of the cages a predetermined 
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amount during movement thereof in the 
hatchway in accordance with the spacing be 
tween the landings at which they next stop 
before the arrival thereat, whereby upon 
stopping they are simultaneously in aline 
ment with adjacent landings. 

17. In an elevator system, a building hav 
ing a plurality of groups of landings there 
in, the distance between adjacent landings 
of said groups being different and decreas 
ing in steps from a maximum at the bottom 
to a minimum at the top of the building, a 
hatchway extending past all of said landings, 
a plurality of interconnected cages, simulta 
neously movable in said hatchway and ad 
iustable relative to each other so that upon 
stopping they may be in alinement with ad 
jacent landings in any of the said groups, 
and means for reducing the distance between 
cages to a minimum in successive steps dur 
ing movement thereof from the bottom to 
the top of the building and for increasing the 
distance between the cages to a maximum in 
successive steps during movement thereof 
from the top to the bottom of the building. 

18. In a building having a plurality of 
superposed landings, a hatchway extending 
past all of said landings and a ramp extend 
ing up from and a ramp extending down from 
one of said landings, a pair of interconnected 
cages simultaneously movable in the hatch 
way and adjustable with respect to each 
other, whereby they may be simultaneously 
alined with said ramps or any two adjacent 
landings, and means including means mov 
able in accordance with the movement of one 
of the cages in the hatchway, for adjusting 
the positions of the cages relative to each 
other a predetermined amount in accordance 
With the requirements of each stopping po 
sition, the adjustment being effected auto 
matically by said movable means during 
movement of the cages through the hatchway 
prior to reaching each stopping position. 

19. In an elevator, a carriage movable in a 
hatchway, a plui i'ality of adjustably spaced 
cages supported by said carriage, and means 
including a motive means disposed on said 
carriage, for simultaneously adjusting all the 
cages and thereby changing their relative po 
sitions. 

20. In an elevator, a carriage movable in 
a hatchway, a plurality of adjustably spaced 
cages supported by said carriage, and means 

5 including a motive means disposed on said 
carriage, for simultaneously adjusting all the 
cages and thereby changing their relative po 
sitions during movement of the carriage in 
the hatchway. 

21. In an elevator, a plurality of intercon 
nected adjustably spaced cages simultaneous 
ly movable in a common hatchway, means 
including motive means for adjusting the 
cages and changing their relative positions, 
and control means for said motive means in 
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cluding means movable in accordace with the 
movement of one of the cages in the hatchway 
for automatically causing said motive means 
to adjust the cages into any one of a plurality 
of predetermined relative positions and stop 
them thereat during movement of the cages 
in the hatchway. 

22. In an elevator, a plurality of inter 
connected adjustably spaced cages simulta 
neously movable in a common hatchway, mo 
tive means for moving all of Said cages simul 
taneously in said hatch way, means including 
a second motive means operable independent 
ly of said first motive means to simulta 
neously adjust all of said cages and change 
their positions relative to each other, and con 
trol means for said motive means including 
means movable in accordance with the move 
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ment of one of the cages in the hatchway for 
automatically causing said second motive 
means to adjust the cages into any one of a 
plurality of predetermined relative positions 
and stop them thereat during the movement 
of the cages in the hatchway. 

23. In a carriage for supporting a plurality 
of Superposed elevator cages, a vertically dis 
posed quadrangular frame, a horizontally 
disposed quadrangular frame disposed to con 
nect portions of said vertically disposed frame 
intermediate the upper and lower ends there 
of and impart rigidity to the vertically dis 
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posed frame, said horizontally disposed 
frame being adapted to permit a portion of 
one of said cages to move therethrough and 
closely approach another of said cages. 

24. In an elevator system for a building 
having a plurality of variably spaced super 
posed landings and a hatchway extending 
past all of said landings, a plurality of ad 
justably spaced interconnected cages simul 
taneously movable in the hatchway, motive 
means for adjusting said cages, and control 
means for said motive means including means 
movable in accordance with the movement of 
One of the cages for automatically causing 
said motive means to adjust the cages into 
any one of a plurality of predetermined rel 
ative positions in accordance with the require 
ments of a stopping position before the ar 
rival of the cages thereat and during the 
movement of the cages in the hatchway. 
In testimony whereof, we have hereunto 

subscribed our names this 28th day of Octo 
ber, 1930. 

HENRY D. JAMES.. 
DOUGLAS G. BOOZER. 
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