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UNITED STATES PATENT OFFICH.
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- To all whom 1t may concern:

- Improved Appalatus for Operating Eleva-
“tors, of which the followmg 1S A, full clear,

10

Be 1t known that I, CHARLES NEWSO\T a
citizen of the Umted States and a re81dent
of Salt Lake City, in the count of Salt Lake
and State of Utah have 11wented a new and

fmd exact description.

‘This mvention relates to electrically-oper-
ated elevators, and the purpose of the in-
vention 1s to provide novel details of con-

- struction for a power-actuated apparatus,

15

located 1n the hollow shaft for an elevator,
which adapt a car connected therewith to
traverse the hollow shaft in either direction

~ with absolute safety, permit the car to be

~ stopped at a desired point, positively hold

20

the car stationary when purposely stopped,
avold shock or jar thereto while moving or

*~ by the car.

25

A further object is to so construct the im-

proved apparatus that all working parts

thereof are self-adjusting, so as to compen-

~ sate for wear or disalinement due to settling
- of the foundation walls of the elemtor Shﬂ,ft

30

and thus reduce friction to a minmimum, so

“that applied power will give maximum serv-

1ce 1n the oper atwn of the appamtus and a

~ connected car.

'35

struction and combination of

The invention consists in the novel COTL-

hereinafter described and deﬁned n the ap-
pended claims. -

Reference is to be had to the accompany-

- mg dr ELWHlGS formlng A pa,rt of this spemﬁ-

40

of a portlon of an elevator shaft, the upper

catlon, 1n Wthh similar characters of refer-

ence 111d10ate correspondmg parts in all the
Views.

Figure 1 1s a broken side elevational view

portion of an elevator car slidable in the
shaft, and a side view of details of the im-
proved apparatus connected with the car for
its slidable movement; Fig. 2 1s a plan view

- of details of the 1mp1‘0ved apparatus, partly
1n section, and held 1n operative position be-

00

tween the opposite walls of the elevator

shaft shown partially; Fig. 3 1s an enlarged

partly sectional view of gearing of the ap-

- paratus, taken substantially on the trans-

85

verse line 3—3 1 Fig.

2 and seen 1n the di1-
rection of the arrows thereat; Fig. 4 is an
enlarged fragmentflry inner side view of a

| Hip.

HKig.

ruts as 1S

rat C in Fig. 1.

5 1s an enlarged longitudinal sectional
view of a shaft couphno employed Tor slid-
ably connecting two portions of a motor-
driven shaft; I 1g. 6 1s a transverse, partly
sectional view of the shatt couplmg, sub-

~stantially on the line 6—6 1n Fig. 5 seen in

the direction of the arrows in said view;
718 a side elevational view of two 61011—
0“Lted nut blocks that are details of the 1n-

ventlon and of means for vertically adjust-
ing said parts; Fig. 8 1s an end view in ele-
Vatlon of two of the improved nut blocks,
seen 1n the direction of the arrow z in Fig.

7; Fig. 9 is a partly sectional reversed 1a11

view of’ novel details, substantially on the'
line 9—9 1n Kig. 10; I ig. 10 is a broken side

view of parts, seen in the direction of the ar-
row &’ in I‘ln‘ 9, and Flﬂ“ 11 1s an enlarged

| partly sectional side view of details that also
stopping, and enable the operator in the car

to perfectly control the 5peed of travel had

appear 1n the upper portion of Fig. 1.

- In Fig. 2 of the drawings, A, A, Indicate
two 0pp051te vertical walls of a four-sided
hollow shaft, wherein a car of any preferred
construction 1s reciprocated. The bottom
wall B of the shaft A, is preferably formed
of concrete, so as to prowde a solid base,
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and upon said bottom wall, two similar back

plates 12, 12, are 0pp031tely erected and se-
cured on the walls A at their centers of

‘width and are extended the full height

thereof. The -back plates have flanges a
bent at a right angle outwardly from the

respective walls A, and in each of the angu-

lar corners ploduced by the formation of the
flanges on said back plates, an L-shaped
beam 13, formed of heavy plate metal, is em-
bedded and thus oiven an_ erect p081t1011
The two angular beams 13 in each back
plate 12, respectlvely recelve 1n their angu-
lar corners two elongated racks 14 of similar
form, said racks that are right-angular on
the sides that engage the beams 13 having

‘an equal height there ewith, and each beam 13,

together with the rack that engages 1t, re-
ceives support at the lower end by a seated
engagement with the upper end of a jack
SCTew 15EL which 1s adjustable 1n a respective
base block 15 that is seated on the bottom

wall B of the elevator shaft.

In some Sltuatlons the elevator shaft 1s

simply a series of rectangular apertures
formed by frames secured in the floors of a
bulldmﬂ, such as are indicated sectionally

the elevator Sll‘Lft the back plates 12,
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In this construction of '
12,

- nut block that 1s a detail of the lllVEIlthll, | are I‘l‘-’l"'ldly supp01tec1 erect by the attach- _
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ment of knee brackets b, b, at each well hole
in a floor C, upon the floor and back plates,
as appears in Fig. 1.

It will be noted in Fig. 8 that the base

blocks 15 for each pair of jacks, are con- |
- lar racks I4, that are positioned oppesitely

nected by a web 15 and bottom flange 15°,
thus affording a wide base for the connected
blocks 15 and a, stable foundation for the
erected beams and nut blocks |

While the improvement is adapted for the

“reciprocation of a suitable car in an elevator

15
20
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shait, either by engaging the upper end of
sald car, or by pushing i1t from below the
same, the present arrangement of construct-
ive details is for the suspension of a car
from the operating apparatus, as shcwn 1n
Fig. 1; and as partially represented in said
view, the car body D of usual form, is pro-

wded with a rectangular frame, consisting

of two spaced Vertlca,lly dlsposed slide bars
I at each side of said body, which have a
slidable engagement with: the vertically-dis-

speced apart by tra,nsvelse frame members
F, one being shown in Fig. 1 that is dis-
pcsed above and near the tcp wall of the

- car body.

30
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A primary element of the improved car-
moving apparatus, consists of a hanger
frame that is positioned aboeve and 1s con-
nected with the transverse frame members
I, as will hereinafter be described.

The hanger frame comprises two pairs of

I-beams IG the pairs of beams being spaced

apart pa:rallel with each other horizontally
by transversely-disposed thimbles or tubes
dy d, and bolts d” passed through the tubes
and through opp()Slte per forations in the
webs of the I-beams; the thimbles or tubes
having equel length. ' The duplicate pairs of
I—beams 16 are held spaced apart one above
the other in parallel planes by two pairs of

‘thimbles ¢, e, that are introduced between

the cpposﬂ:e rairs of lateral flanges ¢ on the
beams, sald flanges bemfr perforated for the
reception of bo?ts ¢’ that are inserted
through said per foratlons and through the
intermediate thlmbles ¢, ¢, so that upon
mounting and properly ed] ustlno' nuts e* on

the ends of the bolts, the two pairs of I-

beams will be connected together 1n the

form. of a skeleton rectananlal frame.
Between the upper and Tower pairs of the

I—bea,lns 16, at each end thereof, a gear cas-

‘ing 17 is p081t10ned these similar caslngs
- each consisting of a top

wall A, a bottom
wall 2" and sunllar side walls A2 tha,t engage

the side edges of the top and bottom walls

and space ‘them apart in parallel planes.
Between the top wall % of each casing, 17,

~and the lower surfaces of the upper pair of

6o

spaced I-beams 16, similar rollers ¢ are in-

tr oduced and dlsposed transversely, as shown
in Iigs. 1 and 3, and between the lower wall |

066,231

& of each casing and the upper surface of

the lowel pair of spaced I-beams 16, siilar

rollers 4" a:
will be heremafter eXplained
The pairs of vertically-disposed triangu-

1n the hollow elevator shatt, have like con-
cavitles formed in their snrfe,ces that are

disposed opposite their angular corners, and
1n said concavities that each represent an arc
of & circle in cross section, coarsely pitched

threads are formed, thus producing spirally-
trending teeth £ on e‘Lch rack -body.

pair of racks at

1 by dotted lines, the SPH'al

pitch.
In each casing 17, two short cyllndrlcal

“screws 18 havmg such diameter and pitch of
threads as will adapt them to freely engage

with the respective pairs of spiral toethed
racks 14, are introduced and rotatably se-

are located, the service cf which

70

75

It will

be noted that the pair of ccncave-rfa,ced racks
-at one side of the elevator shaft, have the
‘threads formed therein opposnte in pitch .
~from the threads in the
- the opposite side of the elevator shaft, as
shown in Fig. -
teeth. on the 1acks at the left 51de thereof
being of right hand pitch, while the teeth
. on the racks at the right side are left hand |
- posed pairs of stationary racks 14 that serve |
as guides for the car, these slide bars being |

80 +
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cured, each screw 18 being centrally mount-

ed and secured upon a shaft 19, that pro-

jects at each end of a respective Screw and

95

i1s rotatably seated In a socket in an ad a-

cent top and bottom wall of a corr eSpond-
Ing casing.

As shown in Figs. 3 and 4 the splral
threads /* on the screws 18 are recessed on

their lower sides, as shown at /% in Fj ig. 3,

and in the corr eSpcndlng spiral teeth 7 on

100 -

the racks 14, similar recesses 7% are formed

in their upper surfaces as shown in Fig. 4,
the recesses in the screw threads and 5p1ra,1

- 105

teeth reducing.the bearing surfaces thereon -
and 1essen1no the friction therebetween, the

recesses. also a,ffcrdmo- Ieceptacles for lubri-
cant that will keep the wearing Surfaces-
coated; so that the screws will turn in the
racks w1th but a minimum of frlctmn there-

Further, the threads on the screws 18,

on.
being concentric with the concavity of a cor—
responding rack 14, it will be seen that the

110

115

flanges on the- thireads and teeth of the serews

and racks may be interlocked, and thus hold |

the said screws and racks from separation
when so engaged. On the shafts 19, at each
end that extends beyond the adj] acent end of

170

a screw 18, a spur gear 20 is mounted and

aflixed.

To reduce frlctlon between the uppex |
walls A4 of the casing 17 and the upper faces

of the spur gears 20 a ball bearing device

spur gears and the lower surface of the top
wall of a respective casnlg, as appefus atm

in Figs. 1 and 8.

Centrally in each caelnu' 17, in" front cf |

125
is introduced between each of said upper



cated at » in Fig. 3 for one shaft.
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a respective pair of screws 18, a counter-
shaft 21 1s journaled at the upper portion

thereof in the upper wall A of a respective

casing, the lower end of each countershaft
seating and rotating in a socket, as indi-

The up-

~ per portion of each countershaft 21 extends

10

15

20

‘through an opening o formed transversely

In a leapectwe casing 17, and on sald ex-
tended end a bevel gear 99 is mounted and
secured. On the body of each countershaft
21, opposite the pairs of gears 20 at the up-
per and lowet ends of the screws 18, two

smaller gears 23 are firmly secured, that re-
-Spectwely mesh with the opposite spur gears
20, and 1t will be noted that the rotation of
_e‘mh countershaft will rotate the screws 18

thereat 1n the same direction, and a reversed
rotatable movement of sald shaft will re-
verse the direction of I'Ot‘ttl()l’l o1ven to szud
SCTews.

On each pair of the tra,nsverse frame

~ members F that are connected to the car body

25

30

85

D and disposed above it, two similar yokes
24 are centrally secured, ‘and directly above
sald pair of yokes an I- beam 25 1s seated
transversely on the lower pair of I-beams 16.
Two elongated rectangular links 26 are
hung on the transverse I-beam 25, one near

each end thereof

Transversely in the pair of yokes 24, a,
bearmg plate » 1s located, and upon said
bearing plate the upper ends of two spaced
spiral springs 27 are seated, the lower ends
thereol engaging within the lower ends of
the respective links 26.

- It will be noted that the mea-ns for CoN-

40

45

- 90

necting the hanger frame with the car
affords resilience therebetween which will
absorb all shocks or jars, if ‘such should
occur, that the car body may receive on its
upward travel, which 1s improbable 1f the
apparatus 1s in running condition.

Upon each I-veam 16 that comprises the

lower section of the hanger frame, an end

portion of a flat, arched bracket stand 28 1s
secured at an equal distance from the screws

18 in the casings 17, and upon the flat, upper

side of the bra,cket stand, an electrlc motor
99 is mounted. The motor may be of any
preferred type which will effectively oper-
ate the apparatus, and may be driven by

- electricity derived from any convenient

.55

60

source that 1s controlled by ordinary  means
located in the car-body D. A driving shaft

30 extends laterally zmd horizontally through -

the center of the motor 29 and at a suitable

point is bisected, preferably near the right

side of the motor casing, said two-part shaft

at 1ts adjacent ends being coupled together

- 1n alinement by a C(}uphng head shown best

65

i Figs. § and 6.
of the shaft 30 ‘which 1s nearest to the

- motor, as shown at ¢, and the remaining

One section 31 of the
coupling head, is rigidly keyed upon the end

—

-

longitudinal movement of the shaft.

e

sectlon 32 thereof, whlch 1s loosely fitted

upon the adjacent end of the two—palt shaft,

1s thereon slidably mounted and adapted for
rotating said portion of the shaft alonO' with
the other portion thereof, by connectmg the

~coupling section 32 with the end portion of
‘the shaft 1t 1s mounted upon by means of

two oppositely-disposed feather keys 7, as
clearly shown in Figs. 5 and 6. The coup-
ling head sections 31 32, are secured to-

~gether so that the sectlons of the shaft 30

are axially alined, by spacmg bolts and nuts
323', as shown In I‘lg .

The right hand end of the motor shaft 30,
18 prowded with a bevel pinion 33 that is
thereon secured i meshed engagement with
the larger bevel gear 22, and as shown in
Fig. 1, the portlon of the motor shaft 30
which extends lettward, is furnished with a
bevel pinion 34 similar to the pinion 33, and
adapted for meshing with the bevel gear 22
that is at the left side of the apparatus.
. On the motor shaft 30, at the left in Fig.

1, a bevel gear 35 is seculed near the motor
295 and on the upper end of a vertically-sup-
ported shaft 36, a similar bevel gear 37 is
secured that may be meshed with the bevel
gear 3.

On the lower side of the top Wall .of the
bracket stand 28, a fulecrum block 372 1s se-
cured at the center thereof and from said
block two trunnions s project oppositely.
Two rocker bars 38 of similar form and size
are centrally pivoted on the trunnions s and
at the right hand end thereof, said bars are

| spaced a,part by a nut block 39, which 1s

pivoted between said ends of the rocker bars.
At the lett hand ends of the bars 38, a cen-
trally-perforated spacing block 89* is piv-
oted between them, said block serving as a

ouide for the upper portion of the shaft 36,

‘and as indicated at the left in Fig. 10, two
collars ¢, ¢, are secured on said shaft Te-

spectlvely above and below the spacing
block 392, The shaft 36 passes through a
collar v on a lower Iubeam 16 and thence is

extended down into the car D through 1ts
top wall, and on its lower end a hand wheel

36+ is secured for ‘manually turning the

motor shaft 1f occasion should requlre such

‘an operation.

A shaft 40 is provided of sufficient length
to extend from the upper portion of the car
D up to engage with the nut block 39, said
shaft passing through a bracket plate %
that 1s affixed upon the lower side of an
adjacent lower I-beam 16, the shaft having
two collars %" thereon which loosely em-
brace the bracket plate and thus prevent
The
shaft 1s provided with a hand wheel 41.

There 1s a thread » formed on the upper
end portion of the shaft 40, which is screwed
up through the nut block 39 and on this
threaded portion above and below the nut

70 .
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block, twe collars v” are respectively mounted
ad]ustably their distance from the ends of
said block defining the degree of rocking
movement which may be given to the rocker

5 bars 38.

JiRlZ

15

20

2a

30.

. 39

40

.45

It will be seen that a rotation of the mo-
tor shaft 30 1 a proper direction will rotate
the screws 18 and cause the car D to move
up or down m accord with the direction of
rotary motion communicated to the screws
18 from the motor through the gearing that
connects the latter therewith.
the manipulation of the hand wheel 36
will enable the manual adjustment of the
screws 18 to raise or lower the car.

The starting and stopping of the motor

is controlled by the usual means, such as a
switch: in the car, and current transmitting
wires that lead from a source of electrlclty

to the motor, and as these adjuncts are in |
common use, they are omitted from the

drawings.

- The shaft 36 1s normally lowered so as
to detach the bevel pinion 37 from the mat-
ing bevel gear on the motor shaft 30, this
being effected by communicating a rockmo*
movement to the rocker bars 38 due to a
rotation of the shaft 40 by the manipula-
tion of the hand wheel 41 1n a proper
directron.

If at any time power should fail and the
car be arrested between floors, the operator
first turns the hand wheel 41, so as to draw
the right hand ends of the rocker bars down-
ward and cause an elevation of the shaft
36 and a meshed engagement of the bevel
gear 37 with the matmcr bevel gear 35 on
the motor shaft 30.

The hand wheel 36* on the lower end of
the shaft 36, 1s now manually turned so as
to operate the screws 18 and thus effect an
upward or downward movement of the car
D toa point opposite an opening in the ele-
vator shaft at a floor, for the debarking of
persons irom the car.

The features of advantageous construc-

tion had by the improved apparatus for the

transfer of a car up or down in an elevator

- gshaft will be manifested by a brief résumé

- 980

00

of portions of the descrlptmn

It is of the first importance for the
‘stability, durability and proper operation

of an elevator, that all working parts be
preserved from undue friction that may re-
sult from wear, or the settling of the foun-
datron that suppm ts the c:-*uldeways for the
apparatus. To this end the provision of
the jacks whereon the racks 14 and angular

~ beams 13 are seated 1s very advantat}'eous,

60

as by
the blocks 15 and their locked retention as
adj'asfted by the collar nuts w, shown in Figs.

7 and 8, will retain the racks erect, and in |

case the foundation whereon the ]acks are

an adjustment of the screws 15 1n

Furthermore, |}

966,231

normal position incurred by the racks may

be readily corrected by an obvious adjust-
ment of the ]ack screws 15% and the nuts w.

The provision of the rollers.4, ¢’ between

the lattel and the SCrews,

the beams 16 and the casings 17 permits
as well as the
‘gearing mounted in the casings, to become
self- ad]ustmo ‘and work without excessive

70

friction; and to further provide for such

1educt10n of friction the ball bearmgs m’ f

obviously are very advantageous.

To compensate for a shght divergence of
the racks 14, from their perpendlcular Po-
-sitions, the connection of the two- -part shaft
30 is ver y
‘shaft to vary slightly in length and pre-

‘vent cramping between the pinions 83, 84

effective, as it will

and bevel gears 22, with Wthh the,-y are

“engaged.

Havmo thus deacmbed my mventlon I

claim as new and desire to secure by Lettels
Patent: -

1. In an e,levator of the character de—_

scribed, two pairs of upright racks, and a
jack screw for supporting each rack

on the jack screws.
3. An elevator, embodying a hollow shaft

two pairs of Spaced racks vertically sup- :
poried in said hollow shaft and disposed op-
positely in pairs, the racks having concaved
100

faces and spirally-trending teeth thereon,

permit the

73

80

85 '1

90
2. An elevator embodying two palrs of
spaced racks vertically supported in an ele-

vator shatt, and jack secrews seated on the

bottom of the shatt, tha racks bemn' seated

95

hanger frame extended transvelsely in the
hollow shaft, a gear casing at each end of

the hanger fr ame, two screws ]ournaled in
each casing and meshed with the respective
racks, and means for rotatma the screws 1n
alther direction. |

4. In an apparatus for operatmo* “ele-

105

vators, the combination with a hanger frame

formed of four spaced I-beams, of a gear cas-
ing at each end of said frame and anti-

friction rollers placed between the ad]acent'
walls of the casmgs and the correspondmg-

I-beams.

110

5. In an apparatus for Operatlncr elevators,

the combmatlon with a hanger frame

115

formed of four spaced I-beams, of two gear

casings one at each end of the hano‘er frame

screws in the casings, spur gears on the ends_
of the screws, a - countershaft rotatable in

each casing, spm oears on each countershaft

screws, a bevel gear on the upper end of each

countershaft a motor carried by the hanger

120
meshed with the spur gears on adjacent

frame, a shaft extended each side of the mo-

tor and rotated theleby, and bevel pinions

125

on the ends of said shaft that mesthth the

bevel gears on the countershaft.

the combination with a hollow elevator shait

<69 geated should settle, any depression from a | spirally-toothed racks vertically posatloned

6. In an apparatus for operating elevators

130
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 in pairs oppositely in the hollow shaft, a

O

- 10

15

20

hanger frame, a motor thereon, and a motor
shaft, of screws rotatably supported at the
ends of the hanger frame and meshing with

‘the racks, gearing connecting said screws

with the motor shaft, a car hung from the
hanger frame, a shaft rotatably held on the
hanger frame, a hand wheel on the lower end
of sald shaft operable in the car, and bevel
gears on the upper end of said shaft and on
the motor shait that are adapted for engage-
ment with each other.

7. In an apparatus of the character. de-

scribed, the combination with racks having

spirally-trending teeth thereon, said teeth
each having a recess in the upper side, of
mating screws having recesses in their screw
threads formed 1n the lower sides thereof.

8. In an apparatus of the character de-
scribed, the combination with a hollow ele-

vator shaft, of back plates secured vertically

on the opposite sides of said hollow shaft,

l

o

and angular beams contacting with the back
plates, of angular rack bodies seated against
the angular beams, said racks having spi-

rally-trending teeth, means for adjustably

supporting the beams and racks, and rota-
table screws adapted for engagement with
the teeth of the racks. ' '

9. In an apparatus of the character de-
scribed, the combination with vertical racks
having concaved faces, and spiral teeth
thereon that are recessed in one side, of
screws having their threads oppositely re-
cessed and adapted for interlocked, but ro-

tatable, engagement with the recessed teeth

on the racks.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

CHARLES NEWSON.
Witnesses: .
ArianL B. Sawyer, Jr.,

Avery J. TiMwms.
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