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T o all whom it may concern.:

Be it known that I, Jomx A. MiLier, a..

citizen of the. Unite 'Stfttes, residing: at
~Homewood, inthe county of Cook and State
5 of Ilhnocts, have ipvented, certain new ‘and
useful Improvements. in Pleasure-Railway.

Struc 1res, of which the following is a full;
clea.r concise, and .exact desouptlon refe1~‘

‘ence bemo' had: to the accompanying draw-
10 ings,. fommmg a part of this-invention.

-My: invention relates to pleasure railway.

structures -and: the Ueneml_ object is to pro-

vide - improved: eonsbruction

~-and; operation, which will wxe‘ltly mcwfxse
15 the. ‘sensation and pleasure,

tlon“lncqrpoxa,‘tes_ amore’” or less. steep and

.less. abrupt up grades or swnmits, and the

20 rapid- travel ever such dlp% has:- been relied .

upon: to-give the sensation and pleasure tv.
the. apat’ronsr,o,f -the rides. .In’ other words,
the .sensation was produced by the sudden
changes in the vertical travel of the passen-
26 ger -cars, and.although lateral curves have
been used: in pleasure railway structures,

they have usually-been of long radius, or:
When .of shorter radius such curves usually.

followed -an -up ormde or other slow .track
30 section .so_.that. the cars could safely take
the curves. Thecars oenemllv used on these
prior-: stumtures have usuallv four .wheels
whose axes are normal, that 1 1s, at right an-
~Lgles .with -the, lonﬂltudmal axis of the car
35 body.  The tr'_wel of such .wheel ars ange-

ment around curves, pm;ticu]zn:ly,:sho:L-."e.radi_-j;

us-eurves, is accompanied by .considerable
‘travel of the car,

the track, are.dvawn up to the top of a start-
ing summlt and are. thus given: a traveling:
potential, the cars then traveling from the
‘starting summit by the force of 'Tramty over
45 a series of other summits swhose altitudes
successively- diminish -as the end of:the ride
is approached. In order to getithe most out

of the traveling potential acquired by the:

cars when at the. top of theistarting summit,

50 the friction of travel: must be: reduced- to a
minimum ‘and .conseguently in such: prior.

structures; short-lateral curves:have been.
“avoided -as muech as possible.. -Heretofore,
therefore, Jateral curves:have: not: been de-

arran 0’8111611!', ;

26, 1925, Selial No. 4704

pended upon nor ut1lued .‘[or sensatlon pro~

dueing. travel

“The main object of my 1nvent10n is to’

ploduce a compact: pleasure raitlway strue-

_ture abounding in lateral curves:or loops of

short radius, and to: attain such traction: of
the cars that they will travel with practical-

- ly no friction. alound such _curves-and with

great. speed. I attain this by giving all the

Tateral speed eurves the same radius and by:
arranging the car wheels. with their axles or

bearing pins.in :radial lines centered at. the
points: of curvature of: the turns around

which .the cars .are traveling, this: reducing
. the. traction friction toa minimum.. Wltn
Iy pleasure ailways, the usual construc-.

sueh: wheel arrangement, when a: car travels

. over: stlalo'htaway tr dck sections or sectiong
abrupt inclines or-dips followed by more or

having a curvatnre: radius diffexent. from
that of the speed curves, the traction-will be
accompanied by more, or less: frictional re-
sistance cauged: by the sliding or skidding to

a-greater or less degree of the wheels on,ﬁher
‘ rails

This: is:. the friction :or. retardation
that I rely upon in the operation of my im-
proved. stzueture for permitting carsto safe-
Iy enter: the: lateral cuvves at the end: of a
long steep: incline 'or dip. In accordance
w1th my 1nvention, the entrance track sec-
tions to-the speed curves are. designed so
that the traction friction of the cars: there-
over ‘will automatically brake the :cars to
an extent just sufficient to permit them to
safely :enter upon: and take the curves:
The above objects and features, together
with many other features of const;uctlon
and operation, will be more clearly under-

-stood from the folowing detail deseription
friction and consequently retardation im the.
In pleagure railways. the.
40 cars, before starting.their journey. around .

and by reference to the accompanymv draw-
ings, 1. which:

Figure 1 is a more or Iess dlaO'I"lmm‘lflC
plan view of a railway Stlucture, o

Fig. 2 is a side elevational view with

-the tmck direction and (‘nnatme dlfwram-
- matically shown;
Fig. 8 is an enlarged plan view of part.

of oneé. of the speed curves. and. adjacent

straight track section, and also showing the:

arrangement of the car wheels and then co-
oper dthn with such track;
Fig. 4 is an enlarged plan view of a %ectlon

of reverse curve track and adjacent straight -
track and showing the co-operation of the:
~car_wheels therewith;

~Rig. 5 is.a plan view of a car whose seat-
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ing arrangément makes its particularly de-
sirable for use in connection with my im-
proved railway -structure. :

The track rails 10 may be supported on
suitable sleeper structure 11 which is sup-
ported on trestle work 12 which nay be of
steel or wooden beams and strengthening
members. The rail supporting structure
disclosed in my co-pending application,
Serial No. 755,133, filed December 11, 1924,
may be advantageously used. Likewise the

© car structuve -C may be like those- disclosed
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in this co-pending application, the safety
abutments » then co-operating with the track
rails to hold the cars to the rails during their
rapid and sudden direction changing travel
sover the railway structure. :

My improved structure can be accom-
modated on small ground space and still
provide a long ride. On the drawings, the
structure is shown built on a short narrow
strip of land. For example, a structure
arranged ‘as shown and bwilt on a strip of
land 65 feet by 450 feet, there would be
several thousand feet of track and consider-
able ground space left over for other con-
cessions. The track is arranged in a plu-
rality of locps, either circular or elongated,
but with all the loops curved to the same
radius length. On the drawings I show a

number of circular loops designated as a

.whole L and a number of elongated loops
designated as a whole E, the circular loops
and the ends of the elongated loops being
all to the same radius of curvature and with
the centers of curvature all in the same ver-
tical plane w—uw, the loops extending full
width of the available ground space.

At the front end of the ground strip and
along one side thereof is the building strue-
ture or station 8. This station has the en-
trance ramp or inclined entrance floor 13
leading to the loading platform or floor 14.
As shown, this platform is inclined and may
be a continuation of the entraunce ramp 18.
Adjacent to the loading platform is the un-

loading platform or floor space 15 which is -

shown as horizontal and some distance above
the ground or the floor 18 of the station
building S. A stairwav 17 leads from the
unloading platform down to the floor 16, and
a railing 18 surrounds this exit stairway
and also extends between the loading and
unloading platforms. :

Between the station S and the opposite
side of the ground space, there will be ample
room for a building 19 affording suitable
floor space for concessions. I have shown
an oblong building having the entrance 20.
The building may be provided with an
upper floor 21 of the same level as the un-
loading platform- 15, so that cars may be
transferred to and stored on the floor 921
by means of a suitable transfer table 22.

In the particular arrangement shown, the
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ride starts with a track loop Lt This loop
is in greater part circular, but is abruptly
canted in order to bring it below the floor
of the building 19 and to the bottom of the
hoisting track section. The loop, therefore,
extends in greater part through a tunnel
having its entrance at 23, leaving sufficient
ramp_ space 24 to the entrance 20 of the
building 19.

The entrance loop extends to the hoist
section 25 of the track structure. This sec-
tion extends from the station along the
edge of the ground space and terminates
at the starting summit 26, cars being towed
up to the starting summit by suitable chain
hoisting mechanism H in a manner well
understood in the pleasure railway field.
Upon being released at the starting summit -
26, the cars will be propelled by the force
of gravity around the various curves and
loops already referred to. The first elon-
gated locop K which the cars take has the
sides 27 and 28 and the end curves 29 and
30. The curve 30 enters the second loop 2
comprising the sides 31 and 32 and the end
curve 33, the lcop K2 being a distance be-
low the loop ' The straight side 32 of
the elongated loop B2 provides a long down
grade practically to the ground and runs
into the first of the series of circular loops
12, L3, 14, ete.  As before explained, these-
loops are all to the same curvature radius
and extend full width of the ground space
and ave Inclined upwardly from the ground,
as clearly illustrated in Fig. 2. The en-

Ly

trance ends e of these various circular loops

are shown below their outlet ends o, and the
outlet end o of the last loop leads to the re-
verse curve 33 running to the horizontal
track section 84 leading to the unloading
platform 15. Between the outlet end of
each loop and the entrance end of the next
loop there is a section of straight track 35,
the purpose of which will be explained later.
If the ordinary type of car with paralle}
axles or bearing pins were used on the track
structure I have described, the traction po-
tential given the car at the top of the start-
ing summit would soon be dissipated in over-
coming the traction friction of the car wheels
at the curves, and the total track length
would have to be made very short. Fur-
thermore, with the parallel axles, straight-
away sections would have to be very short
in advance of the turns or the cars would
have to be provided with braking outfits to
retard them sufficiently so that they could
safely take the curves. In the operation
heretofore dips are usually followed by up-
grades for checking the speed sufficiently
for the next dip, and short curves are usu-
ally preceded by upgrades, so that the cars
will be brought to a safe speed before enter-
ing the curves. Thus, in prior operation,

the curves have been operated -slowly and *

70

7%

86

Y

100

105

110

115

120

p—at
oo




10

15

20

25

30

35

40

50

%44
2]

o

for fnetlonless

11898448

without ‘sengation, the “sudden vertical dip
havirig: -been depended ‘upon ‘tor “the sen-
sational] feature.

The :object ‘of my- dnvention ‘s to prov1de

curves :and for: sately but-sensdtionally tak-
ing ‘curves ‘at ‘the ‘bottom ‘of dong, straight-
away dnelined ‘sections or ‘dips of consider-
able: altitude.. <Al this I -accomplish by ‘set:
ting the car ‘wheels ‘with 'their-axlés or bear-
ing pins extendingjn-radial ‘lines centered
at the centers of:curvature-of the elongated

and circular: speed loops, the-radii of-curva-

ture ‘of ‘these ‘lodps ‘béing all “of ‘the sume
length, as has already-béenexplained. With
this arrandement the:car wheels ‘'will always
be tangenma,l torthe rails-at-any corve having
such common . radius ‘of *curvatute. Then
when.:ball ‘bearings are iprovided “for ‘the
wheels, ‘the. cars -can travel ‘rapidly arotind
the curves and loops with practically negli-
gible friction. - On‘the'other hand; on“curves
of “different ‘radii; or on 1ew1sekculv~es ‘o
on - stra,lght track, “the ‘wheels will" not “be
tangential ‘and - their- engagement with “the
rails ‘will ‘he: aecompfmmed by ‘a"correspond-
ing amount ‘of ‘friction.-which “automatically
produces braking-action. ‘Theresulting ' fiic-
tion is- paxtlculaxly great at ‘reveise’ curves
and this insurés safe travel of:the’ cars un-
der ceéttain-conditions’to be referred tolater.

My “improved ‘wheel 'arrangement vela-
tive to"the track is*$hown in- FlO'S 3, 4 and
5. /Fig: 3-showsa section of: speed cur ve and
of-$traight track with 'carson both sections.
As showu the wheels w are ‘arranged so‘that
when the- cars -are>on'the ‘curve “the- “whieel
axes will be in‘lines: passing through’ the
center of curvature c. “When:thé’ wheels ‘re
thén on “the' ciirve :section,  traction’ friction
will :be -eliminated, while - when the vwheels
dre:onithe stramht ‘section ' the -whieels “will
be-inclified-at? ‘mO‘les rith’ the vertical planes
of the rails and’ thele 'will be corresponding

' skidding ‘action or “friction “engagement ‘as’

the car travels'which will' cause corresponrl-‘
ing‘retardation of-the: car.

o ig. "4 shows a chain’ of“cars’ partlyton a
stmwht section “amd : partly ton the : reverse

curve'section 36. ‘When on:the reverse curve’

section the wheels will be=at decided”angles
with: the rails and:the tr action friction will
Be very: great.

wardly from‘the loading platform to ‘enter
the: tunnel 23, -The- loop is"also "ot reduced
radius and this, with its reverse- culvatule,
will*-canse -stifficient.’ friction ~to. periit 'the

0" sudden steep dip to be safely taken, but with

great; pleasure and sensation: to- the ‘pissén-
gers,’ the: angularity: of the car wheels rela-
tive to.the railssgiving the:sanie”sensition
that skidding”of an: autoinobile dowwii a steep
hill wotild:give.

speedy, rand :sensational N

:Such ' friction st takenad-
vantageof:on the first or entranéesloop-Lit,
“which loop is Steep'and-siddenly dips: down.

“gshown in Fig. 5,7 pleferable arl'ange-
ment of the ‘seats 38 in’ the<cars is
such 'seating ‘arrangements-being: :fully dis.
closed e my co-pendmg qppheanon, Seérial

755,184, filed ‘Deceinber ‘1¥, +1924. ~AS
shown flfe Wheels on” thecar are’ farrdnged
SO that ‘the ear’sentrances 87 are towdird the
cirvature points ‘when ‘the tear is “‘traveling
on the speed loops F-dand L the passenge‘rs
on‘the seats 38 then :facing tovw: ardithe inner
side-of ‘the curves with* the: séat backs: ‘cafely
hiolding ‘thém: in ‘the «¢ar iagainst : ‘any -¢én-
trifugal action. “However, on réverse cuirves,
thepagsengers “will *face 'towird ‘the ‘otiter
side of 'theciipves; ‘this Beiigithe case: onitlie
entrance loop- Ll, and:on the -réverse  curve
33 “‘which the cars travel'just béfore reaching
the ‘unlodding * phtform

Rewewmﬂ fow the opemtlon, ‘the s~
gengers enter the ‘station glorigithe ramp 13
to the'loading platform 14 frotn’ ‘whére they
eiter” the “éats "which have ‘been’shifted 'into
position from the anloading : ‘platform 15.
[Fhe*cars ‘béing’ started,’ they “wilk firstitake
the dbript d1p arotind ‘the éitrinee’ Joop It
and into and throwgh thettinnel 23.- * Astbe-
forestated, the Toop L is‘a Tevéise cirve bt
fvhen the cai's'téach the’curve 39-ITeading to
tlie"miain hoist séetion 25, théy will-be’

ed, that ig, with their entranceside 1ef1dy‘
to° tave the ‘inner-sidet of ‘the ‘curves; and-in

this ¢ ‘position “thie wcars “will*travel  through
the varioas ldops witil‘the’ reverse eirye 33
is! reaehed just' in-advance of the unloading
platform. When"the carsiréach’the ‘base’ of
tlve “hoist “séction -they “are “eonpléd 'to the
hoisting ‘chain Hiand: towed to” the” stmmit
96 fiiom wlhiere they ‘stitt their travel ‘o
trackistructure, The carsitwill first e
the long ‘downhill section 27 leading
curve 29. On the straight séetion 97 the car
wheels will ' have sufﬁment frictional engage-
ment to' effeet ené)uOh braking detion to per-
it theearg to’ safely ‘ster the - cirve 29
wheére the "wheels*will ‘be’ ﬂandential to’ the‘
rails, tand " the “eats “willl" the g

witheut fiiction and

ciirve and il then take the upgrade side 28

of the loop K. “The upgiade on this'séction,
together with thie' frictional* engigement of
the' car“wheels thereon, will pelrmt the cars
to' sdfely “take" the'dipping curve 30-of the
loop' Ei. “The cars will then' travel‘down the
side 31 of the loop E*and-argund the loop
duive 8% andithen ' up’ to the suthmit of the
side82" of $aid*1o6p “preparatory ‘to*taking
the-steep dipto” the first’ citcular-loop. L=
The cars travel down the inclitie’'82 practi-
cally to” therground’ and” then tip“and-down
dlong the loop 1% to' the straight ‘section 85
Between' the: TobpLi#-atd t‘hef‘-ne\ft loop 12
The cars tmvehng rapidly ‘down T
FIb

85114t tmversed ‘onvwhich“Sifficient friction
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will be produced to check the cars to a safe
speed before taking the curve Lé. In the
same manner, the straight section 85 in ad-
vance of the next curve L* moderates the
speed sufficiently for safety. After the last
loop the cars take the reverse curve 33 un-
der heavy traction friction and the cars ap-
proach the wunloading platform slowly
enough to be readily stopped. .

By reason of this automatic braking ac-

tion on declines in advance of curves, such
declines can be from high summits, thus
adding to the sensation. Although cars are
actually retarded by the traction friction, it
is not apparent to the car passengers. To
the  contrary, the frictional engagement
gives a sliding or skidding feeling to the
sassengers, and if anything, they will
mmagine that the car is going faster rather
than being retarded. This sensation, added
to the anticipation of taking a sudden turn
visible at the base of the decline, makes rid-
ing in my improved ride full of thrills, sen-
sations and pleasure. Perhaps the greatest
sensation and thrill comes at the curves and
loops, for instead of feeling the car retarded
by the traction friction as would be expect-
ed, the occupants find themselves speeding
around. the curves without any apparent
check of any kind.
. By the compact arrangement of curves
and loops shown, a long ride can be obtained
in 2 short narrow space. The space within
and below the elongated loops B can be uti-
lized for concessional structures.

Many modifications can, of course, be made
in the number, arrangement, and nature of
the several curves, loops and other track sec-
tions, and in the apparatus without depart-
ing from the spirit of my invention.

I claim as follows: :

1. In a pleasure railway, the combination
of a track having a plurality of curves of
the same radius length and track sections of
other radius lengths between said curves, and
cars for said tracks, the wheels of said cars
being set to be tangential to the rail curva-
ture when the cars travel over said curves
and to be non-tangential when the cars travel
over the other track sections. _

2. In a pleasure railway, the combination
of a track structure having track sections of
different curvature radius, and a car having
its ‘wheels permanently set so as to be tan-
gential to the rail curvature when traveling
on some of said track sections and to be non-
tangential when the car travels on other
track sections. :

3. In a pleasure railway, the combination
of a track structure having a number of
curves of the same radius and each preceded
by a track section of different radius, and a
car for said track structure having its wheels
permanently set to be tangential with the
rail curvature when the car is on said curves

1,538,448

and to be non-tangential when the car is on
said other track sections in advance of said
curves.

4. In a pleasure railway, the combination
with a track structure having a decline sec-
tion and a lateral curve at the bottom there-
of, of a car having its wheels permanently
set to be non-tangential with the rail
curvature when traveling down said .decline
but to be tangential with the rail curvaturé
when traveling around the curves.

5. In a pleasure railway, a track struc-
ture having a plurality of lateral loops, the
radii of curvature of said loops being the
same, a decline track section connecting the
outlet end of each loop with the inlet end
of the next loop, and a car having its wheels
set with their axes in the radial line of
curvature when said car is traveling around
said loops, said decline sections being of dif-
ferent curvature. :

6. In a pleasure railway, a track structure
comprising track sections having different
radil of curvature, a car for traveling over
said track structure, and means for causing
the wheels of said car to be tangential with
the rail curvature of some of said track
sections and to be non-tangential with the
rail curvature of other track sections.

7. In a pleasure railway, the combination
of a track structure having a plurality of
lateral curves and intervening track sec-
tions, a car for traveling over said track
structure, and means for causing the car
wheels to be tangential to the rails when
traveling arcund said curves, and to be non-
tangential to the rails when traveling over
the intervening track sections.

8. In a pleasure railway, the combination
of a track structure comprising a plurality
of lateral turns having the same radius of
curvature, declines approaches for said
curves having radii of curvature different
from that of said curves, and a car having
wheels arranged to engage tangentially with
the rail curvature at said turns but to engage
non-tangentially at said decline approaches.

9. In a pleasure railway, the combination
of a track circuit having a plurality of lat-
eral curves, a decline entrance track section
for each curve, and a car having its wheels
set relative to said curves to be tangential
thereto when the car travels around said
curves, said approach track sections being of
such lateral curvature that the wheels of
said cars will be non-tangential whereby
said car will be frictionally retarded before
entering a curve.

10..In a pleasure railway, the combina-
tion of a track structure comprising a suc-
cession of circular lateral loops having the
same radius of curvature, said loops being
inclined with their exit ends forming de-
clines, a track section of different radius
of curvature intervening between the exit
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-end of said loop and the entrance end of the

next loop, and a car for said track structure
having its wheels set with their axial lines
extending through the curvature centers of
said loops when said car is traveling on said
loops, - said intervening sections having
curvature radius different from that of said
loops whereby the frictional engagement of
the car wheels on said sections will auto-
matically brake the car prior to entering
the loops. »

11. In a pleasure railway, a track struc-
ture having a plurality of lateral speed
curves and connecting.track sections, and a
car having its wheels arranged to take said
speed curves without traction friction, but
to have more or less frictional traction en-
gagement with the rails of said connecting
track section.

12. In a pleasure railway, the combina-
tion of a track structure having a row of
inclined = speed loops ~and intervening
straight track sections, and a car having
its wheels set with their axes convergent
to the curvature centers of said curves when
said car travels said loops whereby: to elimi-
nate traction friction, said wheels having
sufficient frictional - traction engagement

8

with the rails of said straight track sections
to brake the speed of the car to a safe limit
before entrance of the car on speed loops.

13. In' a pleasure railway, the combina-
tion of a track structure comprising a series
of circular inclined loops having the same
length radius of curvature, the outlet end
of each loop being above its inlet, a section
of track connecting the outlet end of each
loop with the inlet end of the next loop, and
a car having its wheels set with their axes
converging to the curvature center of the
loop on which the car is traveling, the track
sections connecting said loops being of dif-
ferent curvature whereby the resulting trac-
tion friction will brake the cars before en-
trance thereof to said loops. .
~14. In a pleasure railway, a lateral curve,
a steep decline leading thereto, a car having
jts wheels set ‘at-angles to take said curve
tangentially, the lateral curvature of said
decline being such that said wheels will have
frictional traction engagement ' therewith
whereby to retard the car before entrance
thereof on said curve. :

In witness whereof, I hereunto subscribe
my name this 22nd day of January, 1925.

‘ JOHN A. MILLER."
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