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UNITED STATES PATENT OFFIC

K.

CHARLES HERBERT OCUMPAUGH, OF ROCHESTER, NEW YORK.

. ELEVATOR.

. No. 920,630.
Application filed Angust 27,
To all whom 1t may concern:

“Be it known that 1, Crsrues. HEBB_ER’.[‘ i
Octipaven, a resident of Rochester, in ‘e |

- county of Monroe and Stite of New, York, |

. will enable others skilled in the art to which

15

“'; perior . steadiries
“safety..
o db s
such an

30°
., Tocated upon such floor, which when operated

- have invented certain new aud. ugefyl Im-

-declare the following to be a full, cleal, and

provements in Elevators; and 1 do Leveby

exact. deseription of "the invention, such as
1t pertains to make and use the same, -

_Fhis invention relates to elevators of the
‘class carrying their own motors. - 4

.+ The main objects of the ‘invention are to |

‘provide efficient.me

i ans for raising and low- |
eritigelevato 6]

h means: shall give su- |
Y movement, and added |

invention to provide.
ng-mechanisny for elevators
_safety ‘devices will be needed ;
f any part of the hoist- |
il not, reléase the elevator
rop, but such elevatir will |
in place by the remaining mechgnism |
Y o operate the elevator, !
Another-object is to provide means.for op-
atiilg an- elevator -of. the. class “described :
without an attendant on the elevator, thit 18, |
for bringing the elevator to any floor of o
building as desived, by means of mechanism

autoniatically™ actuates the motor located

“upon the elevator to bring the elevator to

35

40

the ‘opposite direction.

55

" versed by

“vator in the direction of such stopwhen in a

;. mieans for operating the elevator in, case the
45
oA furtherdobjeet 1s to provide means in |
connection with ths. automatic operation of '
“an-elevator from s
a building’ wheyel
50
“etection it-s impossibl |
“tion of motion of the elevator from that or !
“any other floor until ;

such floor and stop it there. B
- Another object is to provide ‘improved |
means. for limiting the motion of an elevator |

!

_at. the top and bottom of the shaft, such :

means preventing the operation of the ele-

limiting position while

1 at the same time per-
mitting such ekdvator to

be freely operated in
- Afurther object'is to provide an‘auxiliary

man operating: neans should fail, |
|

W v
ot the several floors of |
wavhen “the elevator has |

towardiany floor from either d

been star

j/Llo Teverse the direc-

he elevator antomatic-
ally -comes to a stop”at
however, the

tthe floor calling it; |
elevator may be stopped and re- '
those on' the elevator at, any in- |-

- Bpecification of Letters Patent. ,

i vertical members «, and horizontal 1o

Cwell. “ Shatt

Patented May 4, 1506.
1907, . Serial No. 300,391.

- stant irrespective of the direction or location

ofsany automatic call for the elevator.

* A further object is to provide means for
furnishing light, power, control, signals, ete,
for-and to the elevator by means other than
the customary cables thus doing away with
the danger of breakage, and means having

“longer lite than the swinging cables,

Jfurther objects can be seen and understood
from the-drawings and specification. ‘

The invention cousists in the construe-
tion hereinafter deseribed and particularly.
pointed out. - o

The several drawings illustrating my in-
vention areras follows: ;

Figure 1 is a diagrammatic elevation of
three floprs, an elevator well with an ele-
vator therein and guideways in the well, the
elevator being adaptéd to be either power
or manually operated. Fig. 2 is an enlarged
horizontal sectional
guideway and
located 1mmediately-below the dotted line
e—y in Fig. 1. Fig. 3 is a view of an eleva-

 tor and guideways similar to Kig, 1 exeept:
i ing that another

form of gearing is used to
move the elevator. Itig. 4 is a bottomsviesw
of the parts shown in Fig. 3. Tig. 5 is a
view similar to Fig. 1 of an élevator well,
an clevator therein, and showing several
floors with means for
ating the elevator either from any one of
the several flodys or from the elevator itself.

 Fig. 6 is a detail view showing means for

adapting an internal combustion motor to
drive an elevator of the type shown in figs.
1 and 8. C ‘

Similar characters refer to similay parts
throughout the several views.

Referring to Figs. 1 and 5, the three floors.

are represented by, W, W', W2 while A is
the elevator well and A is the elevator
which comprises a frame work consisting of

cm-

bers b, and -from the imder side of such ele.

vator an- electiic motor M is supporte
pinion T of which meshes with
ried by shaft 9 in bearings in brackets 21
and 31 supported-from the elevator. 7 yisa
trap or door in the floor of the elevator,
whieh when raised gives access to the motor
irrespective to the position of the car in the
9 has secured to its ends bevel
gears 10 and 23 adapted to codperate with
similar bevel gears 11 and 24 respectively
carried by the

view of the left hand-
parts coGperating therewith, -

automatically opesr- .

I
gear § car- .
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“sinee they give steadiness to ﬂle car and in-

25

o

40

55
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supported in bearings in brackets 21, 31, 22

carries near the endsthereof worm gears 1‘3
and 20 adapted to engage 4 worm raclk 7’
&.u‘ppm"fui HV he guideway 4'. The shaft 26
simiarly cariies worms 23 and 30 'adapted
to engage the opposite worm-rack » sup-
ported from guide way g. Jnere 18 thus a.

|
and 82. The shaft 18 as shown in this cas '

driving worm or gear on each side of the |

elevator eay nt the top and pxcterablv aldo
at the bottow, and this, partielurly the
worms or gears at the car top i nnpmrtmt

sreased safety. The worms need not he as
short as shown but preferably ave not ex-
tended io meet. The be‘n'mg brackets 21, 22,
#1 and. 32 engage the rack bars. ¢ and 7.
The tugs 4, 7 are formed on the split ex--
wending end of bracket 22 and these lugs

engage grooves £ in the sides of rack bar 7
£

such constroetion being to
sure the p per engagement of the worm
and rack ab all times. A method of secur-
g the nmk bar » to the guideway ¢ is-also
showi. The guideways are held in proper
position to each other at the top and bottom
by members f. When the power is fur-
nished to the motor from the exterlor of the
elevator, as from generator (3, use is made of
.mf ley imw or wnnuctmg feed rails 3. and 4
supported from the “-J.d(* of the elevator well
vmd insulated iherefrom in any . convenient
manney, not shown, and upon these bars or
cails s1 ulmu contact shoes 5 and 6 or the fike:
are mr"ncred to move.. (Tt-1s understood |
that.the ruek bavs » nay also be uséd as feed]
rails in place of rails 5 and 4 if so desired).
To operate the elevator the switeh ¢ s
fivst closed, theyéby closing o eireuit as Fol-
lows: generator G, wire 1, zail 3, shoe 3,
Wire 49, switeh ¢, wire 52 through the field
coils of the wotor M {o wire 51, switeh ¢,
wive 48, wire 47, switch. ¢, shoe 6, rail 4
wire 2 back to generator G. To move: the
elevator upward the controller lever d is!
moved to the lefy thereby closing-a circuit |
through the mmm‘ dm:afure as follows:
genens ator G wire 1, vail 3, shoe 8, wire 38,

the purpose o

contact 34, insulated member 35 carvied by
lever ¢, wire 37 to and thrmwh the ‘motor
armabure, wire 38, co atact 39, msulated

¢, resistance R wire 40,
mnmu 24, wi 1(3 47, switeh ¢, shoe 8, rail
wire 2 back. to. genevator G, By regu- !
Lmno the amount of vesistance R in cireuit
with the wrmainn e, the speed of the motor
Aand thus also | the speed_of the worm gears
12, )\;. 20 and 30 may be varied as ne::n'(‘d
and hence the uﬂi 01* the elevator.
LA stop x pro from the mu«]m Ay g
s provided near the trep ot sueh guideway |
to' engage the lever arm. 27 pn’omd ‘to the |
member: doat 29 and thereby open contact |
;
i
¥

member 68 on lover

QT

29, and ehug opens the armatnee eivewit juse
described. W ren the mmatnx peac

08 1t Ay

should the motive power fail for any cause;

o that

; elm'“ tor.

L, 830

permost position which. eﬁﬂchmflv prevents
again closing such armature. cu'mut in the
same ﬂm‘c{mn while the gontact 29 is open.:
Tt is. however, possible under these condi-

tiens to reverse the direction of the motor.
This 1& accomplished

by meving the con--
troller lever d to the mghb closing the’ arma-
ture cireuit as follows: frenemtor G, wire 1,
rail 8, shoe 5, contadh 19, wire 41, resistance
R, member 68, contact 39, Jvire. ‘38 to and

70

75

t}n'owrh the. qmmtum to, wu'e 37, ‘member |

3%, contact 36, mre 46, wire 47, switch ¢,
shoe 6, rail 4, wire 2 back to genemmr G.
Tt will be noticed that for. this last circnit
the direction of ¢urrent through the arma-
ture is reversed fromy that deseribed for up-
ward motion of the élevator, and hence for
this last- deseribed condition the elevator

30

will be moved downward.until the lever .

arm- 17 pivoted to the member e engages
limiting stop. ¢* projecting from guldeww
gt and. therebv opens the armature’ circuit
last traced at:contact 19. - Contacts 19 and
29 are normallv maintained closed as- m(h-
ated by the action of suitable. springs as
result of which, when one of such. ('on’mcts
is opened by the - 001'1'espondmw limiting’
stop the other of such contacts:is cloaed and

- permits thé operation of the elevator in the

reverse direction. ‘
‘Besides ' the gears described . the shaft i
arvies n bevel gear' 14 engaging ‘a cuml]w

‘bevel gear 15 supported by a suitable bear-

ing from the member ¢ and adapted to be-
opexared by ‘a suitahle crank 16, wherelyv,

an auxiliney means is provided by which the
elevator may be moved manually to the near-
est floor and the pu‘mmgm. or. ¢argo dis-
charged.

A battery either m‘mmx v or secondary, in-

dicated dmgmnmmtmallv at 13 may becar-

ried in any suitable place on the "elevator,
and if desired the gengrator (t may be dm-
pensed with, in. which event the switch ¢
1s moved to contact 44 and the circuits pre-

“viously traced from shoe 5 to and through
the seve

eral paths, now stat’ from battery
B, wire 43, to and through precisely. the
sane paths as before, back to switch ¢, con-
tact 44, wire 42 to battery B. Thus 4 means’
is provided. for making the motive power
of ‘the elevator entirely self-contained and
the elevator a self-propeller. It will be
seen that the same eirenit breakers, 27, 17
and stops & and s, antomatieally render the
motor lneperative at the proper time which-
i ever. source of power is being used. Also
when the hattery on the elevator is in
use ail the power civeuit is confined to the
Amnother method for accomplish-
ing this phase of my 111\'enmm 1s shown
in 1‘1;9;. 8. In this mo(hﬁ("itmn an internal
combnstion motor E is supported from the

under side of the elevator and is pmvuled
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with a driving disk 110, having a recessed
eenter 112, such disk being adapted to be

engaged by a friction roller 111 splined:

-upon a shaft 9 supported in suitable bear-
5 ings.in ‘brackets 108 and prevented from
longitudinal motion therein by suitable col-
lars. " A yoke 113 is adapted to engage the
roller 111 on either side, such yoke being

« prevented from being disengaged from such
0-roller by the guide bar 115 upon which it
7 slides and ‘the. screw 114 threaded through
“such yoke.. The bar 115 and screw 114 are
supported- in “the brackets 108 and the
screw 114 is.prevented, from longitudinal

15 motion therethrongh and carries on its.right.
+ hand end a bevel gear 116 adapted to codp-
-erate with a similar bevel gear 117 caivied
on the lower end of a shaft 118 supported:
_in suitable bearings as indicated and carry-

.20 ing at its upper end a crank 120. From -
* the construction just described, it is appar-

ent that, when the gas motor- E is started,
which ‘may be accomplished in any well
known. mannety preferably with the roller
25. 111 opposite the recess 112, the roller 111
may be moved across the face of the disk
110 by turning the crank 120 and thus the

shaft 9 may.be rotated in either direction -
- .at any desired speed as a result of which
- 30 the elevator may be freely operated as de--

sired as the shaft 9 may bear the same rela-
¢ tion tg the driving gears of the elevator as
shown in Fig. 1-or-in Fig. 3. '
In Figs. 8 and 4 a form of gearing is

35 shown in which the shaft 9 carries at its
end pinions 53, 54-adapted to cobperate with

- the straight tooth racks »% ‘and »* secured to -

the guideways g and g respectively. The
shaft 9 also carries a bevel gear 63-adapted

40 to cobperate with a similar bevel gear 62

secured to.the lower end of shaft 50 and to
the upper end of which a similar bevel gear
60 is secured which is adapted to engage a
similar’bevel gear 59 secured upon the shaft
45 121 to thg¢ ends of which pinions 57 and 58,
similar to'and for the same purpose as pin-
ions. 53 and 54, are secured.. The bearings
of the several shafts just described are suit-
ably supported by brackets 64, 65, 55, 56 and
50 61, all of which except bracket 61, have
members as 66 and 67 in Fig. 4, extending
. on_the rear side of the racks 7%, 72 to main-
tain the pinions:33, 54, 57, 58 in engagement

at all times with such racks. - S

55" 'In Fig. 1 T have shown a signaling sys-

- tem for calling the elevator from any of the

several -floors a3 follows: Buttons 139, 133, |

134 ave located on the different floors and
serve to close a signaling circuit from dny
:'80 suitable battery B located on the elevator
. ear’ A*, the current taking the “following
- course. Battery B, wire 43,"shoe 5 rail 3,
" wire 131, button 132, wire 130, trolley wire
- or rail 135, shoe 187, bell 186, back fo bat-
65 tery B. Bell 136 is preferably of the vibrat-

ing type and the particular floor from which
the signal is sent may be indicated by any
sunitable code of rings. : ‘

Means for lighting the elevator are indi-
cated in Fig. 1, consisting’ of a lamp 138 70
bridged between wires 83 and 47 whereby
licht may be had as desired by turning the
key connected with the socket of such lamps.

As an alternate means of wiring for a light,
a Jight 188 is shown in Fig. 5 as bridged be- 75
tween the wires 48 and 49. :

In Fig. 5 that part of my invention is
shown in which it is possible to automatic-
ally operate the elevator actuating mechan-
ism from any floor and to cause the elevator 80
to stop at such floor. 'Tn this connection
the operating gearing is not shown since it
is the same as that already described, and it -
being merely necessary to provide means for -
properly operating the motor M. The gen- 85
erator (3, feed rails 8 and 4, battery B and
switch .¢.are also .omitted .for the sake of .
clearness, since obviously any or all of these
are-used in this connection” as alveady de-
scribed for Fig. 1 and hence we will assume 90°
that ciurent is properly supplied to the
elevator circuits by contact shoe 5 and re-
turned therefrom to the generator by con-
taet shoe 6. - . : :

To place the elevator in operative con--95-
dition the switch e is cloged. thereby closing ™°
the field cireuit of motor M in the same man.

‘ner already described excepting that from

wire 48 in this case the current flows dirvectly -
to shoe 6. R © 100
Buttons 2, #t, ¢, ¢, #7, £, ave provided, -
two.on each floor, the upper one on any floor
being: for the purpose of bringing the ele-

vator up to the corvesponding floor, the

lower button being for the purpose of 105
bringing ‘the elevator down to the ecorre-
sponding floor. - Buttons #, and #, are in-

_stalled on the elevator so the passengers

once in the elevator after it has responded
to his operation from any floor, may move 110

the- elevator- up or down- respectively. A

button # is provided to-stop the elevator at
any time desired.” Assume that the but-
ton # has been depressed to bring the ele-
vator to that floor. This closes contact 105 115
and at-the same time pushes out the sliding
bar #* against the sl?glltest resisting frie-
tion of its support.  The dotted lines rep-
resent thie thickness of the wall of the ele-

-vator well. -The closing of contact 105 120
closes the following cirenit: shoe 5, wire 49,

wire 93, bell 139, wire 140, contact 73 of -

-relay R?, wire 92, winding of relay” R*,

wire 125 sliding shoe 128, trolley wire or

Tail 97, button #%; contact 105, trolley wire 125

or rail 99, sliding shoe 121, contact 87, con-
tact 86, wire 82 to shoe 6. This energizes
relay R? thus attracting its aimatures 4, 75
and 76 thus closing contacts 70 and 71 and
opening contact 72. The closing of contact -130



o)

10

-
o

%k

70 closes a locking circuit for relay R? as
follows: shoe 5, wive 49, ire 93, beH 139,
wire 140, contaci 73, wire 92, *mdlnc' of
relay R?, wire 125, contset 70, wire 90, con-
tacy ‘So. uﬂtact 87, contact 86
shoe 6. The closing of contact 71-closes a
cirenit as follows: shoe 8, wire 49, wire 94,
solenoid m, wire 96, contact 71, wire 48
hack to shc 6. Th us the controller lever d*
is moved over to the left dgainst the action
of spring n' and closes the motor armature

circuit as follows: shoe 5 wire 49, wire 38, .

ontact 34, msuluted member 35 on. lever d1
wire 37,7 to and through the armature 01:
the momn wire . 38, cont‘xcu 39, insulated
member 68 on lever d*, resistance R, wire
48 to shoe 6. Thus the motor is operated
as be*‘ora' and 'the elevator moves upward
antil the lever « strikes the bar o' which

20" causes the lever to turn slightly on its pivot

25

I
e

50

85

before the bweled eam end of such lever u
passes by the corner of the end of the bar +!
and thereby pushas such bar o' back in its

support so 16 will not again engage the lever.

» and move it against the spring resistance

of conlacts 86 and 87 to open either of such:

contaws unless such bar is again projected

into ue path of the lever by the opera--

‘ion. of either of the buttons'#® or ¢°: The
cam bn\l of the lever u is symmetrical and
is designated  te first engage the stop. bars

‘po»ltl‘.‘d v and as a vesult to votate .such
ever somnewhat before the sharp: corners of -

vhe lever end and bars pass each other and
the cam surface of the lever comes in con-
tact with the end of the bars to return them
so the side faces of the lever cannot again
engage- the side faces of "the -bass unless
‘one of such bars is again moved toe its
operative position. 7T he o pening of the con-
tact 86 above mentioned during the upward
movement of the elevator opens the ener:
gizing circuit of relay R*and ‘thus the arma-
ture cireuit of the ruotor, but the inertia of
the moving parts is safficient to carvy the
elevater the slight amount requived to cause
the passing of the coruers of the side faces
of the lever w and bar »' above described
and the veturn of such bar »* to its normal
position, which retarn is facilitated by the
spring of contact 87.

1t 15 designed in some cases, particularly
with slow moving elevators, to have the
<levator stop mth the lever wu bavmrely
oppesite one of. the -bars », ¢!, »%, from
which it will be observed, I have pvovmed
means by which the opemxlon of the sle-

ator is prevented when it s at any
fioor unleds the passenger calling it to thal
floor” first gets into, dle elevator and oper-
ates the button insice ot the same. In
such case the parts w, », ete. would be of
such size and ar a’loemenu, and the speed of
the elevator so admatut that the momentum
would not carry the lever u by the bar v »*

wire 82 1o

“relay ?

‘bell 139, wire 140, contact 74,

5, wire

“tom 75,

“oid m’

220,830

or
elevator would start it in the direction op-
0051te from -wwhich it came to hIS floor 1
order to separate lever u from bar o, ete.,
after which if de»;u ad he could reverse and
move agaln in the first direction.

Suitable stops 100 and 1061 are provided
to prevent contacts 86 and 87 following up

the motion of lever » and the contact on the’

side away from such motion is opened when
such lever is rotated. The momentary open-
ing of contact 86 opens the locking circuit
of the relay R, whose armatures thus d;op
back opening the locking circuit ‘at contact
70 #nd the circuit of solerm& m all contact
71. When the contact 86 is again closed the
1s not again OHCI‘O‘lZGd since dontact
70 1s open. The opemng of the solenoid cir-
enit releases the lever ¢* which is returned
to its normal position by spring #t thus
breaking the armature cireuit. If the but-
ton #° were depressed, & circuit would be
cloged as follpws: shoe 5, Wn‘o 49, wire 93,
wire 91 wind-
ing of relay R3 wire 124, shd_mg, shoe 129,
troﬂey wire or rail 98, button £, contach 102,
trolley wire or rail 99, sliding’ shoe 121, con-
tact 87, contact 86, wire 82 back to shoe 6.
Thus relav R is euergvzed and pulls up uﬁv
armatures 77, 80, 81 and closes contacim
and 79 and opens contact 78. The closi Jng
of contact 79 cleses a locking cir cult for re-

Jay R as follows:—shoe 5, wire 49, wire §3,
‘bell 139, wire 140, contact 72, wire 91, wind-

ing of relay R?, contact 18, wire 90 button &,
contact 85, contact 87, conlact 86, wirve 82 tc
shoe 6. The closing of contact 78 closes a cir-
cuit as follows: shoe 5, wire 49, solenoid m?,
wire 95, contact 78, wire 89, wire 48 back to
shoe 6. Thus solenoid m' is energiz,ed and
contrmler lever d' is moved te- the right
against the ‘action of spring » closing the
armature cireuit of motor M as follows: Tshee
48, wire 41, resistance B, member 65,
contact 39, wire 38 to and through the motor
armature, wive 37, member 35, contact 36,
wire 46, wire 48 to shoe 6. It will be noticed
that the flow of the current through the ar-
mature is now in the:reverse direction from
that resulting from the operation of the but-
ton ¢ and therefore the elevator will be
caused to travel in a downward direction
until the lever u engages the bar o which
was pushed out by the operation of the but-
and the-contact 87 is thereby opened
and hence the locking coil circuit ofrehv
i3 -and also the energizing circuit of solen.
are opened which pﬂrrmts the spring
7 to-return fie lever @' to its normal posi-
tion and thus break the armature circuit.

f)bvlmhw with thm mechanism Hmiting

\)ott\)m of the shaft can
23 wdlcated mn

stops at the on and
be made use-of, if desired, a
Fig. 1.

M \‘«1'! be notic

ed that buttens 3% 2,

»%  The person calhng on_entering the

.
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when' depressed close contacts 103, 105 and
107 and thereby perform exactly the same
“fanction” electrically,—that is, the energiza-
tion of rvelay R* while the buttons 8, 8,
5 serve to close contacts 102, 104, 106 and
‘thereby perform the same function electric-
ally namely, the energization of relay R®.
The selection of the floor in any case is ac-
complished mechanically by the engagement
10 of the particular stop bar », v*, v° operated,
with the lever w. Tt will also be noticed that
the huttons # and # in closing contacts 84
and .83 serve the same purpose as # and #
except that the contacts 83 and 84 are inside
15 of contacts 86 and 87 and therefore the but-
tons #* and #* may be operated and the cor-
responding relays energized whether the

- contacts 86 and 87 are open or not.
Locking eircuits are provided for the re-
20 lays so that a single impulse from any of the
* operating buttons may serve to establish and
maintain a desired operating condition until
such condition ‘is interrupted either by the
proper-stop bar or the.stop button on the

25 -elevator. :

Tt will be noticed that both locking circuits

- are closed through contacts 85, 86, and 87, as

a result of which, if button # is pressed for
- any operating condition the relay locking
80 circuit is at once opened and the operating
condition is interrupted. T either contact
86 or 87 is open the elevator can only be
“operated jn either direction by holding the
buttons #i, #* depressed since no locking cir-

35 cuit can We complete with the contacts 86 or-

87 open. | Thus the buttons #, #, ¢ furnish a
means for completely controlling the overa-
jtion of the elevator from within the same,

! The energizing circuit of each relay is

p 4Df complete through a back contact on the other
tolay so as to prevent the operation of either
irelay when: the. other is energized, and it

| " will be noticed that this eirenit is compieted
"y.iin each case through the bell 139, which, as
#5; here shown, is of the single stroke variety
rand Is dsed to give an audible indication on
‘the elevatoy, it of cowrsa being -understood
tthat if preferred a visible or 'a combined
“visible and aidible signal may be used in

. 150 place of the bell 139, or, if preferred any of
¢ the well known electrical signaling or indi-
| j cating devices may be used, but preferably
i - with ]
! * buttons on the different floors and the signal
{* 55 on the-elevator as, for example, described in
‘ these specifications. ' ,
1 do not wish to limit myself to the exact
construction or detail as shown in the draw-
ings and specifications as the entire inven-
tion Is capable of many modifications.
Having deseribed the invention what I
claim is,— ' R
1. The combination of an elevator well, a
rack bar fixedty attached to the well, an ele-
vator, a rotary support connecting the rack

T
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& moving contact betwoen the push:

bar and the elevator, a motor on the elevator
connected to and adapted to rotate the- sup-

port, and an alternative independent means
on the elevator for rotating the same support -

and thus raising or lowering the elevator.

2. An elevator well, a rack therein, an ele-
vator, a motor thereon, means operated by
the motor and comprising a vertical shaft
and worm attached to the elevator for rais-
g und lowering it, and manually operated
means - adapted to turn the same vertical

shaft and worm for raising and lowering

the elevator
motor.

3. An elevator well extending through
several floors, an elevator, a motor therefor,
controlling circuits extending to said floors
and comprising two circuit elosers at each
floor, one for raising and one for lowering
tlie elevator, a device at each -floor normally
out of the path of the elevator but moved

independently of .the power
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into said path by operation of such circuit

closers; and miotor-stopping circuit breakers
in said controlling circuits on. the elevator
and operated to open one circuit when the
elevator- is going up by operation of said

~device on the ciromit breaker and to open

the other circuit in coming: down:
4. An elevator, a motor therefor, a device

‘for starting the motor to either raise or

lower the. elevator, two: relays ‘each con-
nected in a circuit extending to'the several
floors, a circuit controller af each - floor for
each of said two relay . circuits, one relay
controlling the circuit. of said device for

starting the motor in one direction from

whichever floor thé call comes, and the

“other relay controlling the -civcuit of said

device in ‘the other direction, a circuit

breaker in each relay cireuit on the elevator,

and an operating device therefor moved into
operative position by operation of either
cireuit controller. v : ) ‘
5. An elevator, a motor therefor, a device
for starting . the motor to either raise or
lower ‘the elevator, two relays each con-
nected in a circuit extending fo. the several
floors, a circuit controller af each floor for

each of said two relay cireuits, one relay
11

controlling the . circuit .of said. device for
starting the motor: in' one " direction from
whichever floor the call comes, and the
other relay. controlling: the circuit. of said
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device in the opposite direction, each of said -

relays when eénergized:operating a circuit
breaker in the other relay. circut, a circuit
breaker in each relay- dircuit-on the elevator,

and an operating device therefor moved into-

operative position by opération of either eir-
cuit controller. .~ . o ‘
6. An elevator,” a- motor; .2 device . for
starting the motor, two relays each con-
nected in a cirenit extending. to several
floors, a circuit controller at each floor” for
each of said relay circuits, one relay con-
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