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-or connected to an endless belt is propelled
continuously in a predetermined path in such
- manner that a person standing on one of the
tread - surfaces will be carlled thereby from
one point to another withouteffort on hispart.
My improvements relate more particularly

':No 744 457,
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E‘ IFIC &.TION formmg' part of Letters Pa.tent N O, 744 457 dated Novembev 1’7 1903
- Serml No. 164 108, (No mndel‘ PR |

’""’0 aZZ w]wm z,b‘ may concern

Beitknown that I, EDWIN BALTZLEY a 01t1—

;%11 of the United Stautes and a remdent of
Washington,in the Dlstllct of Oolumbla have

iny ented ce1t‘1m new and useful I:mprove—
ments in Traveling Oonvevels of Whleh the'
following is.a specuﬁcatwn o |

This 1nvent10n 18 designed: to plowde cer-

tain improvements in tr a‘vehnﬂ‘ conveyers of

that type in which a series of treads forming

' 'to conveyers in which the tread-surfaces are

~ grated and are arranged to codperate with sta--
- Lmnary grated laudmﬂr% at the points where
passengers step upon and leave the travel-
ing belt, and are herein shown and deseribed

20

2%

. 3:‘)

as embodled inan escalator or travehn o stalr-

‘way for carrying persons from one elevatmn _
to another, such being the most common use -

for eonveyels of the type above referred to.
The m

landings. In prior escalators provision has

“been made for carrying passengers for a suit- |
able distance in a hor 1zontal direction at the

10]:113 subse-

upper and lower ends of the

‘quently to picking them up from or prior to
, the passen-
gers being picked up on or dep(}Slted by the |
| tlead-surfaces ‘as the case may be, while the

depositing them upon a landing

latter were movnw at the mammum horizon-

tal speed attained by them during their travel,
‘this speed being of course equa,l to the n01-.
‘malspeed of the endless chain or belt of which
- the tread-surfaces are elements. Insuch case

apassenger must evidently experiencea maxi-
f the

mum change of motion in getting on or of
escalator and by reason of the danger to the

passenger Whlch would result from giving a
- high speed to the belt such speed has neces-

- sar 11y been slow, and the capacity of these

prior escalators has been eorrespondmﬂly

hmlted

- A main object of my invention is to provide

an escalator or similar tl avelmo eonveyer

| main features of my invention, how-
“ever, relate o the taking on and landmﬁ' of
passengers regardless of the duectlon in
which the passengers are car ried between the

' Which Will pick il’p ‘3,11(1 déposit p&sseﬁﬁeis |

without causing them to undergo so abrupt
a change of motlon Wlth a given belt speed,
as has been necessary heletofme and thus

to minimize the discomfort and danfrel tothe

passengers when they are taken up and de-_

pomted or, what amounts to the same thm

to increase the capacity of the conveyer, as~_
suming that the horizontal speed heretofore: __
| emploved at the points of taking up and land-

ing passengersisa safe and pr aetleable speed.

With ‘this object in view I provide me&ns'i
'Whereby the grated treads are caused to inter-
leave with the grated landings at a greater

elevation than the‘- surfaces- of the chttel the

‘horizontal speed of the tread-surfaces bemn -_
‘then gradually reduced until said surfaees
dlqappear through the grated landings, and

thus deposit the passenger on the latter, so
that the passenger when deposlted upon the

6o

landing is caused to undergo a change of mo-

tion which corresponds Wlt]l that of the re-

duced horizontal speed of the treads and is

senger from a grated landing the grated tread-
sur f&ees of my conveyerrise t]:u ou ﬂ‘h theland-

|'ing while moving at a less honz:onml speed
_tham the actual belt speed, and after the pas- -

75
less than would be imparted by the actual =
‘belt speed bonverbely, in picking up a pas-

S_c-;'.' |

senger has thus been picked up by the treads

his horizontal speed is gradually increased,
lﬂhb-

and he is then carried up or down the -
or in any other desired direction.

Itis one of the features of my mventloh that
‘the grated tread-surfaces of my conveyer are

eamsed to interleave with and travel for a suit-

able distance above the surface of thelanding
prior to dlsappea,llnﬂ through the same, so

that the passenger is carried wmpletely over.
the landing before being deposited thereon,

and his fpet come in eontact Instantan eou&ly

Wlth a stationary part from which he can'‘inove '
95+

off for W&I‘dI} inanatural manner without un-
dergoing any confusing impatrted motion.

| My 111ve11t1011 also in cludes certain construe-

tional features and details, such as steps,

guides, and other parts hereinafter deseribed.
My improvements as embodied in an escala--
tor are illustrated in the accompanying draw-

Ings, which are chaﬂmmm%le in their nature

-and are not 111tended to represent with exact-
| mess Lhe details of commercml consm uctlon

106




=

744,457

In the dr awqu Figure 1 is a side eleva- | ther eof, the former constr uction being shown

tion of the movmg par l;s of one arrangement

- of my escalator, showing also landmﬂs prop-

erly related to the upper and 1owel ends

thereof. FKig. 2is a perspective view of the
landings, showmﬂ also an intermediate grat-
ing which I nrefel to employ, together wﬂah
means for adjusting the landmns vertically.

- Fig. 81is a side elevation 31m1la,1 to Fig. 1,

[O

15

shomnﬂ the upperend of an escalator of mod1-
fied eonstl_ uction. Fig. 4 is a transverse sec-
tion through the ﬂuideways at one side of the

escalator, fahOWlI]ﬂ the relation of the steps

thereto and to the upper landing. Fig. 5 is
an elevation showing gmdeways employed
with the construction shown in Fig. 1. TFig.
6 18 a view showing an &manoement of the

~guideways and related 1d11d111“3 suitable for
- use at the upper end of an ascendmg and de-

20

scending escalator. Figs. 7 and 8§ are respec-
tively a rear view and a side elevation of a
step. Figs. 9 and 10 are perspective views

~ 1llustrating different forms of links.

25
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Referrmn to the drawings, my traveling
conveyer 18 therein 1eplesented as composed
of a number of steps or tread-sections 2, each
of which is pivotally connected with an end-
less belt composed of connected links 3, so
that the steps provide in their open ation an
endless series of tread-surfaces. This belt
will preferably consist of two or more chains
of links, so that if a link in one chain breaks

~the remaining” chain or chains will hold the

40

45

(O

steps 1n proper relation. The endless series

; of links and steps shown in Fig. 1 passes over

two sprocket-wheels 4 and 35, 1oeated respec-
tively, at the endsof the escalator and 1Isdriven

by power applied to either of the sprocket-
~wheelsin any suitable manner.

In the draw-
ings the upper sprocket-wheel 4 is shown as
the driving-wheel, being provided with a num-
ber of spurs or tecth 6, Grl('h adapted to enter

~a socket 7 cut in each of the links when driv-

ing the endless belt in one direction and to
enter the mortises 8 in said links when the
belt is driven in the opposite direction. -

adapted to be driven in either dlrectlon to
provide an ascending ordescending escalator,
as may be desired.

- Kach of the steps 2 is so pwo‘ued to the end-

: less belt of links that it is capable of an in-

55

60

~ links.

dependent pivotal movement sufficient to en-
able 1t to assume various angles with respect

to the path of the belt, and thus to follow.

cuideways, whereby Lhe tread - surfaces are
maintained in proper DO.:alTJlOH to support a
passenger so long as he remains thereon. In
Fig. 1 the rear su:les of the steps are pivoted

to the lmks 1eﬂ‘a1‘dmﬂ this figure as showing

an ascendmfr escalatm whﬂe in Fig. 3 ‘rhe
forward mdes of the steps are pwoted to the
1The step shown in Iigs. 7 and 8 is pro-
vided with a central axis 9, &dapted to serve
as a connection with the hnks and with either
of these arrangements the steps may be piv-

The
constructions shown in the drawings are

in I*IGS 1 and 3, and a link 3’ suitable for
the latter construetion being shown in Kig.
10. Ineach case the links arelocated between
the downwardly-extending ends of the steps.

The tread-surfaces of the several steps are
orated, as shown in Figs. 4 and 7, and at or
near the ends of the escalator are located
grated landings 10 and 11, arranged to inter-
leave with the grated steps successively. By

by an 1nclined grating 12, as shown in Kig. 2.
These grated landings are preferably made
adjustable by suitable means, such as screws
13, so that they can be moved up or down to

70
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preference the grated landings are connected

80

adjust them to any desired height with re-

spect to the maximum elevation of the tread-
surfaces at the landings.
The steps 2 are n*mded in their travel and

their tread- sulfaees are kept level while ex-.

posed above and between the landings by
means of suitable guides or guideways 14 and
15, inn which travel antifriction-rollers 16 and
17, journaled on the ends of each step, near
16s front and rear sides. In case these rollers

go

are journaled on axes 18, extending from end

to end of the steps, as shown in Fig. 4, each
link 3 is provided with a recess 19 to receive
the axis at the free side of the corresponding
step and provide for a sufficient pivotal move-
ment thereof. These guideways are located
outside the vertical plane of the ends of the
steps, as shown in Fig. 4, and one of them,
as 15, 1s preferably contained within the
boundaries of the other, being narrower than
the latter and extending farther inward.
These guideways preferably coincide with
each other in direction on the ascending or
descending incline and along the 1etu1n-path

of the belr but atthe ends of theincline these

Q mdeways diverge in such manner as to keep
the tread-surfaees substantially parallel with
the landings for a short distance from each
end of the incline.

The path of the steps at the ends of the in-
cline is such that the grated treads enter the
landing toward which they are moving at a
distance above the surfaces of the latter, and
after the interleaving of the treads with the
landing has been accomplished the horizon-
tal speed of the tread-surfaces is reduced
by causing the steps to move in a path form-
ing a suitable angle with the horizontal land-
ings, whereby the belt speed ascommunicated
to the treads is divided between the vertical

and the horizontal, thus reducing the latter

component of the motion of the treads. This
results in diminishing the horizontal velocity
of the passenger, so that when he is deposited
upon the grated landing by the disappearance
of the tread-surfaces through the same he is
caused to undergo a less change of motion

than would be experienced if he were landed

at the actual belt speed. This result is ac-
complished according to the construction
shownin IFig. 1 by providing the guideways 14

oted to elther end ol the links or to the center | and 15 with inclined portions 20 and 21, down

9¢
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“which the 1011@13 on the steps move succes- | p&ssenﬂ*er 18 delayed beyond thls pomt, an &et |

'  sively at the actual belt speed, or substan-
~tially so, and during their movement along

- these 11:1011ned pmtlons the tread - smfaees

Lo

pass through the landing.

belt and steps reach the upper sprocket-

wheel and pass around the same and. then.

back to the lower sprocket-wheel.

According tothe arrangement, shown in B I‘w |

3, the spwc]cet wheel 4’ itself takes up the

'[5

belt and the forward ends of the steps suc-

cessively at the upperend of theinclined grat-
ing and becomes a guide therefore thmuo*h-—--.

out the %ucceedmﬂ' half-revolution of the

sprocket - wheel, 001181(161'11:10' this figure to
show an aseendmn escalator, the free ends of

- the steps being ﬂ*ulded by the i inner guideway

15 to preserve their tread-surfaces horizontal.

- 20

- surfaces reach the position of maximum ele-

25
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 geribed.
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| descnbed

out thelr travel.

With this arrgangement the successive tread-

vation when that arm of the sprocket which

engages them reaches a vertical position and:
then beﬂ*m to descend at an angle to the hori-
zontal, thereby gradually reduemg the hOll—-

Tect-

zontal component of the belt speed and e

ing the landing of the passenger, as above
In this figure I show the steps
journaled to the belt at their forward or front.
side, while in Fig. 1 the rear side of each step
is journaled to “the belt, as previously de-:
Withthe constr uctlon shown in-Kig. |

3 it is not essential that there should be any

omdeways for the journaled ends of the steps
from the point at which they are engaged by
the sprocket-wheel 4’ onto the lower Sproeket- |
- wheel, because at said point the sprocket-:
wheel itself becomes a guide for the steps,
~and the outer guideway 14 may be widened
at this point tofree it from frictional contact |
with the rollers carried by the steps, but in
practice I prefer to make the guideways con-
tinuous, so as to control the steps through-
The inner guideways espe- .
clally should be continuous throughout the:
path of the belt for the purpose of prevent-
To
 thisend also the rollers ] 16 are prefel ably made
- somewhat larger th::m the roller 17 , a8 shown --
in Kig. 3.
It W111 be understood in eonnectwn Wlth;

ing the rollers 16 from g getting into them.

the foregoing descrlptlon of the landing of a
passenger aﬁn a reduced horizontal sl:»eed that,

at the taking-on landings the same construc-

tions will resulf in plelIlﬂ‘ up a passenger at

a less horizontal speed than the actual belt |
speed and therefore with less danger and dl%-

- comfort to the passenger.

bo

1t is desirable to land pab‘%enﬂels at the'
‘earliest practicable instant after they reach

~ the level of a landing, for that is the psycho-

logical instant for landing, and the passen-

+ger naturally follows the sequential move-

ments of a finished ride along the incline by
taking a step and walking off in the forward

dir eetlon open to him as soon as the end of

the 111(31111@ 18 reached

At the lower end

~of the mcllned portions of the guideways the | of a descending

‘the construction shown in Fig. 3.
I prefer to bevel the forward upper cor ners
of the steps, as at 22, in order to provide

of decision is required in getting off the mov-

ing tread and walking away whleh IS moreor 7o

1esq confusing, espeemlly when the escalator
1s'crowded with passengers.

fore landing a passenger in order to remove

At the lowerend
light it is desirable to give -

the steps a- honzontal movement for a dls-'. |
tance at least equal to the width of a step be-

75

him from the path of the step next following

‘the one he 1s on, and the arrangement shown

in Fig. 1, Whleh may be elthel an ascending

‘or descendmﬂ escalator, makes provision f01

8o

doing this a,nd also prowdes for a similar

‘hor 1z0nt.al movement before landmw at-the
upper end of the flight in case it is used as
‘an ascending eseal&tm
however, to pmwde for so much of a hori-

It is not necessary,

zontal _movement at the upper end of an as-.

cending

flight, and in this case the landing - -

may be aeeomphshed more, qmckly, as by. e

90

aﬁa,mst any possible dann"er of an advamelno'- |

step striking the heel of a passenger after he ,
‘has landed 11:1 case he has failed to walk for-
ward and of
icient to pass under the heel of a passenﬂ'er. o
and lift his foot by a wedging action until
the step has disappeared beneath thegrating.

" the landing. This bevel is suf-

9%

The arrangement shown in Fig. 1 when

1 used either as an ascending or as a descend- -
ing escalator provides also for taking up a

passenger from either landing at a hor 1zonta,1

speed which is less than the natural belt
speed and then moving him horizontally a

short distance at the aetual belt speed prior

to ascending or descending the incline, as the
‘This armnﬂ'ement is desirable, ,
‘because opportunity is thel eby provided for
imparting to the passenger the maximum

110

case may be

speed at which he enters ‘upon the incline in
either direction, and he is not obliged to ac-

commodate hlmself to a ch&nﬂ'e ot motwn SO, . -

close to the end of the mdme as might ea,use' S

confusion and danoel of falling.

In Flﬂ“ 6 I ha,ve shown an arrannement )

In

r1s

whereby a  continuous conveyer comprising
| grated steps, such as previously descmbed
may be employed for carrying passengers in
either direction, provision being made for
landing and plelIlU up passengers going in
either d11 ection at the top of the 1]11(311116‘
this arrangement the grated portions 23 and

I2C

24 of the la,ndlnt, extend in opposite direc-
tions from a central porticn 25, which need

| not be grated and which may serve as a pas-
sage-way across which passengers may pass |
In this figure the -

in a lateral direction.
ﬂwht shown on the- right is a,ssumed 10 be
the ascending

{ and links bemﬂ‘ eonstl ucted and arranged as
shown in Fig. 1 and the ﬂuldeways bem g pr 0-

vided with 111(,11ned Pportions 20" and 21 for -
effecting a reduction of the horizontal speed .

It t]le 1&1:1(:11110 of the 1ot the passenger p1101 to landmn him, as plc- _ﬁ_

flight, the steps, mdeway&,  :
130
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viously described. After a step has passed
down the inclined portions 20" and 21" it
reaches horizontal portions 26 and 27, along
which 1t travels entirely beneath the central
portion 25 of the landing, and it then passes
into inclined portions 28 and 29, which cause
the grated surface of the step to.rise through
the portlon 24 of the landing at a reduced
horizontal speed suitable for picking up a
passenger. The step then moves horizon-

tally for a short distance until it is free from

the landing and then passes down the de-
scending mchne the guideways for this in-
cline bemo* shown at 30 and 31. 'These latter
ouideways, it will be noted, are not practi-
cally coincident, as are the guideways on the
ascending incline; but this fact is merely an
incidental result of journaling the rollers to
the ends of the steps at unequal distances
from the tread-surfaces of the steps, and it is
to be understood that the guideways will in
all cases be laid out and arranged so as to
preserve the tread-surfaces in the desired po-
sition, according to the location of the rollers
on the steps.

I am aware that in prior constr uctions of
this general character grated tread-surfaces
h::we been caused to 11111@116&176 with station-
ary grated landings while moving in a hori-
zontal direction;
and the landmﬂ‘ of the passenger has OG-
curred while the surfaces of the treads and
the landing were flush, or substantially so,
in which case the toe of the passenger first
engages the landing, and his foot is there-
after driven onto the landing by the traction
of his heel upon the advanced treads. By
my construction, however, in which the tread-

-surfaces enter the n'mted landing above the

surface of the lattel and then pass down
through it, the passenger is deposited in-
stantaneo ¥ gly on the stationary landing with-
out friction or previous contact of hls feet

- with the landing, so that the entire surface

&dJ&G@ﬂt to his feet at the instant of landing
18 wholly stationary, and no confusion can re-

sult from contact of his feet with two parts,
one of which is stationary and the other in

motion. |

I claim as my invention—

1. The combination with a series of treads
forming an endless belt and having grated
Surfa,(,es and means for propelling the same
contmuoubly In a predetermined path, of a

grated landing arranged to interleave with

Ishe tread-surfaces suecesswely, and means for
causing said tread-surfaces to pass through
the upper surface of the landing at a less ]101 1-
zontal speed than the horizontal speed of said
tread-surfaces at a,d;]&eent points of their ex-
posed travel.

. The combination with a series of tre&ds
f01 ming an endless belt and having grated

smfaoes and means for propelling the same
along an incline, of a grated landing located
adjacent to the upper end of the mehne and
arranged to interleave with the tread-surfaces

but this mteﬂeawnw action

o |

forming an endless belt and having

744,457

successively,and meansfor causing said b ead—
surfaces to pass through the upper surface of
the landing at a less horizontal speed than the
actual propelling speed.

3. The combination with a series of treads
forming an endless belt and having grated
surfaces, and means for propelling the same
along an incline, of a grated landing located
adjacent to the upper end of the incline and
arranged tointerleave with the tread-surfaces
successively,and meansfor causing said tread-
surfaces to pass through the surface of said
landing after having traveled above said land-
ing throughout their Iengths.

4. The combination with a series of treads
agrated
surfaces, and means for propelling the same,
of a grated landing, and means for causing
said tread-surfaces to interleave with and
travel forwardly over said landing and sub-
sequently to pass through the upper surface
thereof at aless horizontal speed than thelon-
gitudinal speed of said tread-surfaces adja-
cent to the landing.

5. The combmamon of a series of steps
forming an endless belt and having grated
tread-surfaces, a grated landing arranged to
interleave with said surfaces successively,
guideways for said steps, and. means for pro-
pelling the latter along said guideways, each
of said guideways comprising a downwardly-

inclined unloading portion located beneath

sald landing.

6. The combmaﬁon of a series of step8'

forming an endless belt and having grated
tread-surfaces, a grated landing arranged to
interleave with said surfaces successively,
guideways for sald steps each comprising an
inclined portion located beyond said landing

an inclined porfion located beneath the L:md-

ing, and a third portion connecting said in-
clined portions and extending subStantially
parallel with the landing, and means for pro-
pelling said steps along said guideways.

7. The combination with a series of treads
forming an endless belt and having grated
surfaces, and means for propelling the same,
of a landing having grated end portions, and
means for causing said tread-surfaces to in-
terleave with the grated ends of said landing

70

75

30

QcC

100

10§

110

11§

successively and to pass downward and be-

neath the central portion thereof.

8. The combination of a series of steps form-
irg an endless belt and having grated tread-
surfaces, a landing having grated end por-
tions, guideways for sald steps comprising

houmntal portions arranged to cause said

steps suceessively to inter leanve with the land-
ing with their tread-surfaces above the level
of sald landing, an intermediate horizontal

¢ portion arranged to cause the tread-surfaces

of said steps to pass beneath the central por-
tion of sald landing, inclined portions con-
necting said horizontal portions, and inclined
‘9011:10115 serving as ascending and descend-
ing 1nclines 1espeetwely and means for pro-

.jJellmﬁ sald steps along said guideways.

120
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10
- tion of a chain composed of a series of con-

- nectedlinksand a series of steps each pivoted
midway between its front and 1‘*9&1‘ sides to
one of said links, -
11. In a traveling conveyer the combma-

15

9, The combm&tlon Wlbh a series of step% |

having grated tread-surfaces and forming an

endless belt, and means for propelhnﬂ* the

same, of WL11GBW&ys for said steps loeated ad-
JELC?IITJ o the ends thereof, one of said guide-

ways being wider than the other and the lat- |
ter wmdeway beinglocated within the former,
“and guides connected to said steps and mov-:

able in said ﬂu1clewa38
10. In a traveling conveyer, the. combina-

tion of a series of 1111ks connected to form an

‘endless chain, and a series of steps each piv-

oted to the center of one of the links.

12. In a traveling conveyer, the combina- |

tion. of a series of connected 1111ks formmﬂ* an

endless chain, a series of steps each pwotally_

connected thereto each of said links being
provided with a socket and means for pro-

pelling said chain comprising a spocket-wheel
25

having projections adapted to enter smd

sockets successively.

20

13. In g traveling conveyel the combma- -

| tion of a series of steps having downwardly-

extending end portions promded with bear-
Ings on the1r outer faces, and an endless belt

located befween said end por tlonc: and pwot-— :

ally secured thereto.

In testimony whereof I have hereunto Sllb-.

SGI‘lbed my na,me this 1st day of July, 1903.
EDWIN BALTALEY
YVItnesses
E. D. OHADWIOK
IOSEPHINE II RYAN
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