E. B. GILL. +' |
- ELEVATOR.

(Application filed Dec. 16, 1899.)
(No Modeal.) |

5 Sheets—Sheet I

A\
o =il
SR \ - S
. - . '
N\
N
\ A
N N
N X
D o
W 5 ; =
R Y
N N
R\ S
Q==
w ¥ N \
O H =
I =
Witnesses 6M " {;«f/é() Inventor

Eghfiéid;EltboZ4¢@%t//é%iZZZZL&téz%(%SZ%JL__h

ERS CO., PHOTO-LITHD., WASHINGTON, D. C.

"vF. HORRIS PET




No. 705,338. - - Patented July 22, 1902.
 E. R. GILL. -

ELEVATOR.

| - (Application filed Dec. 18, 18989.) .
(No "_MB") | 9 Sheets—Sheet 2.

: - i
SR SR —

.r/’ 1| I H ™

SN N

- |es|
0T
OO0

. ;
| !
U | DS -

iy

.
"_.llhlll‘l—l—l—— ke ——-

L]
-
e e e —

’ﬁ_

YRR R RN I RN F L)}

I

Illlllllll IIII'-._.._ _.._

%ﬂueaoea

e

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, O, C.




No. 705,338. Patented luly 22, 1902.

E. R. GILL. -
ELEVATOR.

(Application filed Dec, 18, 1899.)

(No Model.) 5 Sheets—Shest 3.

_

IS B N— -

I e v S T Rt | 2
JEA Nt e iy 2
"‘1-—- % i i,.'\_h‘:._ll :.
R k ‘6\ '-_”r-' oo
. i.ﬁ" A\ % ‘,.- i1 #L‘:_ __-‘-I-L-__ _
4 Ly -1 N T
\ LY L o L ——d -3 ~
R W S N
l\‘ f/‘-.:: . __,ﬂ};f\ g < i :_:-L_‘__:J‘:_ﬂ::ﬁ_-:__ %w\
mh -~ fﬁ’#:&fﬂ,ﬂﬂ?fﬁr 1ft%n#‘
NN A . s X X T -
¥ o L Sl P - = i ]
;“'(“h f.r\ fr\) ‘o 'r:" i :}.\"—' ﬁ}r l_.lll-_-';_l_-l.-‘
;N Mz LV - a};ﬁ gl ¢ PRl
AN AL TR L P £27 . -
/5\"“ 1N % Al ,}_‘;"\_ﬂg—u-:"_,_‘:' b { Q
8 B AR %
Lo I W B S T T
-:‘:‘?H ’ff ?" f,.\" }}( fﬁ )ﬂ\' - “ __p—'_-_:—-:" _::'-:--.._:' . - —
S 4 LSk ﬁ%-?"*‘*'f” AP -~
' ' f - ! 7 ” P e i
ey ff‘qf§\f¢f e o= -
] § o iy NI e, it bt
£ B b 0 A S
- ot d !F-;t'.‘:‘ ! r, :‘{ ! ’ff 4 ":,.-r'_.‘u.
] i “ ! "'}l‘-".';-U N ,%‘.7-.' ok A A ,;’, 3! AV e
= AN Y
» .""-._-' / - -t . F - -
. E \ SR TR
: k ve ¢ ot b L vt 1y St i l
| ) L S S A Tl ft 7t} ‘ '
] ""\-\\\l -.:."'.'.‘.ql"-_*r';-t'_-:_f-_:lt.,_ {:I_E:F: l"l ” ~ )/ =
f o e ”_IJ:{J:'I ' :'-'I'f'.": 1l L —
3 —" 1--::1'—Jr|=l%"{'{'dl:q=‘| TELU TR o ==
L IS U TR \
H 1 - L Ty L \ —————
L /A= T AL . SE=
I ] ;'F i { ‘l 11 1_‘__]-‘__.‘-1-‘11 lh-’«:"‘\ LY ‘\.‘\ e
[ i A A __1__..:‘-_:1-1"*‘11'1\ k" S S AR AT
- | * ‘..-"'..--'c"‘"'t'[ A \1‘ 1\.-__:?"‘\‘ 1--'*\\ L T Y r"’:-""\. -
Lo 7T U N AR e N N N T ==
; | i‘ :_..:-’1":-11'\\ LY _}{{\\ #: f}\\\\:“ﬂ \E\L:—"::J .
"-'"'_.-"'" % \\ - \ \"':':ﬁ\" ) S T T -~ ——
- - NN An NS NIt - e e
\}/ LY L '\)‘ }‘\ T, e Sy - ’
AR NN
__.\}\ A SN /'“" ﬂ"‘".._"‘-.._._"""-':-"::::
O o i
MINZANNN NS et JC
‘;;( NV f,‘*--.:'-g’c:}"ﬁ;-#f. NJ Rl
‘hk:;j.,h Hzﬁ:‘ ~s ::i-- L3 ::’L"'.q',"-:'ﬂt—j
VAN AT
NN }n.,:.‘ h?f:-zrf{"?:i';ﬁ-. 'T..:‘“" _._._::_-

/.
J "=
hf
!
ol
=
|
-4
L1
1
{
76

Ty

-
——r e ey b e B ol S ek de S

¥
ls iy N

T TTET T Ty sieesres  wlisss csheees  cass—— e—

— L __

39 —

3

_ g%wwﬂoao > o ' é;/mw /€ 4&56 Swu_e,nto;

5@)% %w ﬂtfﬁt%@% W |
- % ceofl

THE NORRS PETERS CO., PHOTO-LITHO,, WASHINGTON, . C,




No. 705,338. | - Patented July 22, 1902, -
| E. R. GILL.
ELEVATOR.
(Application filed Dec. 16, 1899.) ) |
(No Model.) | - 5 Sheets-—-’Sheet 4,

=2

WITNESSES::

ATTORNLY.

: THE NORRIS FE_TEHE Co., PHOTO-LITHO., WASHINGTON, D. €,




No. 705,338. o ~ Patented luly 22, 1902.
£. R. GILL. -
ELEVATOR.
- (Application filed Dec. 16, 1899.)
(No Model.) | ' | | 5 Sheets—Sheet 5.

j

5 ’Lt’meo

(H%

é
g

THE NGRRIS PETERS CO., PHOTO-LITHO., WASHINGTON, D. C.




UNITED STATES

PaTENT OFFICE.

EDWIN R. GILL, OF NEW YORK, N. Y.,

ASSIGNOR BY MESNE ASSIGNMENTS

TO OTIS ELEVATOR OOMPA\TY A CORPORATION OF NEW JERSEY

E L_EVATO,R.

SPECIFICATION fermmg part of Letters Patent No. 705 338, deted J uly 22 1902.
| Apphcetlen filed Deeember 18, 1899 Serial No, 740,522, (No model.) |

To all whom it may concern:
Be it known that I, EpwiN R. GILL, a citi-
- zen of the United States, residingin the city,
county,and State of New York, heve invented

cation.

- My present invention has relation to ele-
vator apparatus, wherebyasingle constantly-
ro running motor driving a single pulley is ren-
dered available for controlling all the neces-
sary movements of an elevator and whereby
thestopping, starting, and reversal of the ele-

vator movement are controlled positively and
15 the elevator Is automatically stopped when

the controlling-handle is released.
The _DI'IIIClp"Ll advantages of my present in-

vention are the eempeetneee of the apparatus

used and the reliability end safety of Opere-

20 tion.
Thepreferred form of my apparatusis illus-
trated inthe accompanying drawings, where-
~ Figure 1 is a central Vertlea,l sectlon of my

¢5 driving mechanism combined with an electric

motor. Fig. 2 is a side view of the apparatus
-shown in Fig. 1 with'the controlling devices.
IFig. 31s a elde view of one part of my pre-
ferred two-part pulleys, a part of the driving
- 30 member being broken away to better show
the eenetruemon of the brake member, and
the controlling brake-shoe and fulerum dlek
being also shown in side view. Fig. 4 is
diegremmetie illastration of the 'preferred
- 35 cable connections between the car, the driv-
ing-pulleys, and the countelwewht
is an inner face view of one of the dmvmg
membersof mydriving meehemsm and FIO'S
6, 7, 8, 9, and 10 are detell views of the mov-
40 eble seetore upon which the cable rides.
The preferred construction, as illustrated
in the drawings, may be descubed as follows:

Between a smgle pair of bearings 1 a main

driving-shaft 2 is driven by any desu ed form
" 45 of motor, the form preferred being shown at

Fig. 1, Whelem the armature 3 of an electric

motor is carried by a hub 4, locked upon the
shaft 2, as by means of the key 5. 'The field-
magnet of the motor 18 shown at 6 and 1is

Fig. 5.

| fast to the suppm ts for the bearings 1, the

whole forming, preferably, one eestmn'
In the form shown at Fig.. 1 my drlvmo'-

pulley eonsists of two expendlble parts, each
5 a certain new and useful Improvement in |

HKlevators, of which the followmﬂ* is a qpeelﬁ-'

involving three members. Oneof thesemem- 55
bers, which I term the ‘‘driving member,” is

| Shown at 8 and alwaysrevolves with the driv-

ing-shaft 2, being fastened thereon by the key
9 or otherwise. The second member I call
the ‘‘brake member,” the same being shown 60
at 10 in Fig. 1 and bemﬂ' made fast upon the
sleeve 11 by means of the key 12 or other-
wise. The sleeve 11 turns loosely upon the
shaft 2. The third member of each expand-

ing p&lt may be termed the *“bearing mem- 65

ber,” and is intended to carry the drwmg-
cable 13. (Shown in Figs. 3 and 4.) This
bearing member consists of a number of radi-
elly-—movm sectors 14, which may be caused

to move toward or away from the center of 7o
‘revolution’in a manner hereinafter deseribed.
The circumiferential surfaces of the sectors

14 are similarly grooved for the reception of
thedriving-cable, and, asshownin Fig. 1, two
grooves 15 are employed as a pair of driv- 7
lnn'-eables reinforcing one another should be
used in the best practice.. - -

‘The construction of the various members ef

the expanding parts of my pulley | is shown in

detail in Figs. 1 and 3 and 5 to 10, inclusive. 8o
The brake member 10 earries upon its inner
face one or more spiral ridges 16, lying, pref-

| erably, in one plane and edapted to fit corre-

spondmﬂ' depresswns 17 on the seetors 14, a8
shown in -Figs. 1 and 6. 85
- As shown in Fig. 5, the driving member or
disk 8 is _provided with radial ridges 18, upon
each of which one of the sectors 14 is adapted

to slide, the sector being provided with - a
longitudinal median notch 19. This notchis go
shewn in end view in Figs. 8 and 9, and ifs
formation to fit the proﬁle of the 11dﬂ'es 18 is
clearly shown in Figs. 1, 7, and 10. The sec-
tors 14 are so pleced on the driving member

that their outer grooved ends conform to the 05
‘periphery of a elrcle, as shown

n in Ifig. 5 end
in dotted lines in Fig. 4.

In the preferred form shown in Fig. 1 the
two sleeves 11, carrying the brake membels

so preferably attached to the base 7, which is [ 10, are provided with beveled gears 20, adapt- 100
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ed to mesh with corresponding beveled gears |

21, which turn loosely upon the hub 4, car-
rying the armature-poles 3. As is well un-
derstood, this gearing insures equal and con-
trary rotation of each of the brake members
10 when either is moved. Correspondingly

1f both members 10 are revolving in the same

direction modification of the revolution of one
will cause opposite modification of movement
in the other by means of the action of the
gears 20 and 21. If now we suppose the ar-
mature s to revolve when the motor is started
and the shaft 2 and the driving members 8
with if, there being no resistance to move-
ment of the brake members 10, these mem-
bers, together with the sectors 14, will re-
volve with the shaft 2 and the driving mem-
bers 3, the whole forming a single two-part
driving mechanism. Supposing thisrotation
to have been set up, if either of the brake
members 10 is retarded there will be caused
an equal and opposite relative rotation be-
tween thebrakeanddriving membersin each
expandible pulley. Inasmuch as the sectors
14 are prevented by the ridges 18 from shar-
ing thisrelative movement set upin the brake
members 10, the turning of the spiral ridges
16 within the depression 17 on said sectors 14
will act to cause their radial movement in or
out, depending upon the direction of the rela-
tive rotation between the disks 10 and 8. In-
asmuch as this relative movement is equal
and contrary in the two brake members 10,
1t 18 evident that the screwing action of the
spirals 16 will result in equal radial expan-
ston and contraction, respectively, in the two
bearing members formed by the sectors 14.
‘T'he function of this change in diameter in
the two bearing members will be evident on
inspection of Fig. 4, wherein the disks 22 and
23 represent the two bearing members carry-
ing the endless cable 13. The elevator-car
is shown at 24 and its counterweight at 25,
the two being connected by an overhead ca-
ble 26, riding on a sheave or sheaves 27, as
1s well understood in the art. The car and
counterweight carry the pulleys 28 and 29,
respectively, and supposing the bearing
members 22 and 23 to revolve together in the
direction of the arrows the cable will be
taken on at the front edge of disk 22, will
pass thence to pulley 29, over the front of
disk 23, and back over pulley 28, to return
to disk 23.

It is evident that as long as disks 22 and
23, which revolve together, are of the same
diameter the driving-cable 13 will travel idly
over the various pulleys. Thisstateof things
1s shown in Figs. 1 and 4. 1If, however, the
bearing members 22 and 23 or either of
them .is made to change its diameter, there
will be a corresponding downward or upward
movement of the car24. Supposing the disk
22 to be larger than the disk 23, for instance,
the car will move downward, and if it be
made smaller the ear will move upward.

The spirals on the faces of the disks 10 in |

705,338

the form shown in Fig. 3 are in such a diree-
tion that if either disk 10 is retarded during
rotation of the driving mechanism it will
preferably produce inward movement of its
own sectors 14 toward the center, thus con-
tracting the diameter of thatindividual mem-
ber which is carried on its own spiral. The
reason for contracting and not expanding the
diameter of the bearing member on retarda-
tion of its corresponding braking member
will be seen hereinafter. In Figs. 2 and 3is
shown my preferred means for control of the
elevator mechanism.

In proximity to each brake member 10 is
placed a brake-shoe or equivalent device 30,
carried or controlled by an appropriate lever
31, having its fulerum at 32, said lever being
operated by a controlling-lever 33, having a
moving fulerum 34 and pivoted to lever 31 at
30. Upon each bearing member or on the
driving-cable itself there rolls a fulerum-
disk 36, carried by a lever 37, pivoted at 38.
The lever 37 carries at its outer end a ful-
crum -rod 39, which supporis the movable
fulerum 34. At 40in Fig. 2 is shown a tip-
ping bar pivoted in the middle at 41 and pro-
jecting at its two ends over the two control-
ling-levers 33 under the brake members 10.
The end of the tipping bar 40 is shown in Fig.
3 over the end of the lever 33.

‘The tipping bar 40 is preferably controlled
by means of two cables 42 aund 43, passing
over disks in front of and behind the handle
44 1n thecar4. Movement of the handle one
way or the other will therefore cause tipping
of the bar40 in a corresponding direction, as
is well understood in this art.

I prefer to provide means for the automatic
return of the tipping bar 40 in case of break-
age of one of the cables 42 and 43 and when-
ever the handle 44 is released.
device for this purpose is shown in Fig. 2,
wherein links 45 and 46 are suspended from
pins on the two sides of the bar 40 and come
to a common pivot at 47, which pivot is borne
on the end of the lever 48, turning on the
bearing 49. The spring 50 tends constantly
to bring the two linksinto the position shown
in Ifig. 2 and causes return of the bar 40 to the
middle position, as shown, whenever strain
on either cable 42 43 is released. The stops
ol and 52 under the ends of ‘the lever 33 are
adjustable, as shown, and limit the degree to
which said levers can be depressed in con-
trolling the car.

- The operation of my driving mechanism
and its control can now be made clear.

Supposing the sectors 14 on each side of the
driving-pulley in Fig. 1 to be equally distant
from the centers, as shown in that ficure, the
result will be an idle movement of the driv-
ing-cable 15, and the elevator will stand still.
If now the handle 44 is moved in the direc-
tion of the arrow in Fig. 2, the tipping lever
will be depressed on the right side and will
bear down upon the controlling-lever 33, as
shown in Fig. 3. Since the fulerum-disk 36

One form of
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always bears on the outer grooved peripheries
of the sectors 14, the pin 34 will serve as a
fulerum for the lever 33, and depression at
the point 40 will cause the end 35 of the lever
ol to be raised and the shoe 30 to be ap
to the periphery of the disk 10. As hereto-

fore stated, this will cause a contraction of |

~ the bearing member, due to inward movement

10

L5

20

of its sectors 14. The disk 36 will follow this |

movement and will cause a lowering of the
fulerum 34, If pressure upon the tipping

bar 40 is not continued, the lowering of ful-
crum 54 will soon relieve the pressure of the

brake-shoe 30, thus preventing further con-
traction of the bearing member. Owing to
the gears 20 and 21 the contraection of one
bearing member corresponds to expansion of
the other, and consequently the controlling-

lever 33 on the left-hand side of Fig. 2 will fol-

lowup after the tipping bar 40, thismovement
The

being caused by the fulcrum-disk 36.
two bearing members having thus been made

tochangetheirrelative diameter, their contin-

ued rotation will cause movementof the elova-
tor in one or the other direction, as heretofore
explained. It is evident that by causing the

- tipping bar 40 to follow up the downward

- movement of the fulerum 34 the pressure of

~ the brake-shoe 30 can be maintained until the

30

40

45

controlling-lever 33 has been brought down
to a final bearing on the stop 51. It is thus

evident that the position of the stop 51 will |
- determine the extreme contraction and 0X-

pansion which can be given by the-controlling
mechanism to the two bearing members.
In order to stop the movement of the ele-
vator, the handle 44 may be brought back to
the middle position, thus bringing the tip-
ping bar back and applying the brake 30 on
the left-hand side for contraction of the left-
hand bearing member in the manner above

described for the right-hand member. This |-

will bring the two members to the same di-

ameter and cause the driving-ecable to run.
1dly. It is evident that opposite movement.
-of the bar 40 will cause opposite change of

- relative diameter in the two bearing mem-

535

60

bers, and thusreverse the direction of the car.
It is clear that a variety of constructions
might be employed with: my expanding pul-
leys for causing necessary changes therein
without departing from my invention.
1 do not limit myself to the use of a driv-

‘ing mechanism having two expandible parts,
since it is evident that the apparatus shown |

in Fig. 1 would be operative if modified so
that the driving member, brake member, and

‘bearing part on one side should be ag illus-

trated in that figure, while on the other side

an unchanging bearing part was used with a
brake-wheel not connected with it, but sim-

- ply geared in a manner equivalent to that
~-shown in Fig. 1 to the other brake member.

T'his form of my invention would cause up--

ward or downward movement of the elevator,
according as the expanding part was given

plied

| by said expandible

| a diameter greater or less than the fixed part,

Or Vice versa.

3.

A variety of driving means might be de- -

vised for use with my invention, and I am

70

rot limited to the particular form or arrange-

ment shown. It-isfurtherclearthat one mo-
tor may-be made to drive a- number of two-
part driving mechanisms without departing
from my invention. o

While my invention in its preferre’d aspect -

involves the use of asingle mechanism hav-

75

ing two parts constantly rotating together, I

have also claimed hereinafter the use of two
expanding parts operating substantially as

described above, whether driven by one or

80

more motors, and therefore either mechanie-

ally joined or separate.

My invention is capable of a considerable
number of changes in form, and I am not lim-
1ted to the details of description above given.

What I claim is— - - |

1. Inanelevatorapparatus, adriving mech-
-anism comprising two expansible pulleys,

each of which comprises a driving-disk, a
bearing-disk divided into sectors sliding ra-
dially on said driving-disk, and an independ-

ently - rotatable brake - disk® operating to.

change the diameter of said bearing-disk; in

combination with an endless driving-cable
arranged in two bights, each bight embracing

one of said driving-pulleys. |

2. Inan elevatorapparatus, adriving mech-
anism composed of two expandible pulleys,
each comprising a bearing member and an

90

95

IOV

independently-rotating brake member oper- -
ating to contract said bearing member when

retarded; in combination with gearing con-

necting said brake members for opposite
movement and means for applying retarding

pressure to one or the other brake member
at will. o | S

5. In an elevator apparatus, a driving-mo-
tor having a rotating member and attached
‘mailn driving-shaft, a two-part driving-pul-

ley having one part expandible, two brake-

disks sleeved on said shaft, which operate

105

110

the expanding part of said pulley, gearing on -

the rotating part of said motor joining said
sleeves for independent contrary rotation

thereon, and means for operating said brake-.
| disks. - | |

4. Inanelevator, adriving mechanism,com'-
prising two pulleys one of which is expandi-
ble and comprises a brake-disk for eontrol-

ling its effective diameter; in combination

with brake mechanism, and means operated

pressure on said brake. _ .
9. Inanelevator, a driving mechanism,com-

prising two pulleys one of which is expandi-
| ble and comprises a brake-disk for control-

part for relieving the

II§

127

125

ling its effective diameter; in combination

with a brake mechanism, an operating-lever

adapted to apply pressure thereto, a disk

moving in and out with the periphery of the

130

expanding pulley, and means controlled by |




IO

o

said disk for relieving the pressure on said
brake.

6. Inanelevator, adriving mechanism,com-
prising two pulleys one of which is expandi-
ble and comprises a brake-disk for control-
ling its effective diameter; in combination
with a brake shoe and lever, an operating-
lever therefor having a movable fulerum, a
support for said fulerum and a disk moving
in and out with the periphery of the expand-
ing pulley affording an abutment for said
support.

7. Inanelevator,adriving mechanism com-

705,338

| prising two pulleys each of which is expandi-

ble and comprises a brake-disk for control-
ling its effective diameter, and gearing be-
tween said disks insuring opposite movement

| thereof;in combination with a brake for each
brake-disk, a brake-lever for operating each

brake, and a tipping bar adapted to press on
both levers and arranged to depress one le-
ver while permitting the other to rise.
EDWIN R. GILL.
Witnesses:
JAMES S. LAING,
HAROLD S. MACKAYE.
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