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| 1 Claim.
Our invention relates tc garage bmldmge hav-~
ing a piuraiity of fioor levels and in particular to

the type of garage in which a2 more or less con-
tinuous series ¢f ramps is employed for vehlculel

gommunication between floor levels and in which

substantially all par Eing is accommodated on: the
ramps themselves,

In ramp-type garages. of conventmnel con-
struction & single system of ramps is employed.
Each ramp extends virtually the length of ‘the
building and may accommodate parked vehicles
on both sides of the stream of trafiic.

slope in both directions, but the erre,ngement is

(CL 20—1. 13)

QAT

i

Ramps

such that in a single traverse the length of the

building, the ascent is only one-half 2 story, that j

is; only one-half the distance between floor levels.

Thus, a double traverse of essentlelly the full -

length of the building is necessary in order to
ascend Ifrom flcor to floor.

~ tional ramp-type garages.

2 - | |
Fzg 3 18 a sectionalized pla,n view of the garage

of Fig. 2 teken essentmlly in the plane u-——-3 of
Pig. 2:

Fig. 4 is a secmenahzed elevatlon tela:en essen-

tially in the plane 4—4 of Figs. 2 and 3:

Flgs. 5 and 6 are enlarged fregmentery plan "

views in partial section showing deteﬂs of the
garage of ®ig, 2: and | |

Pig. 7 schematically 111ustretes an elternatlve -
ramp arrangement.,

Broadly speaking, our invention contempletes_ '

& garage in which substenmelly all parking is

accommodated on ramps and in which such a -

blurality of ramp systems is promded that the

total travel distance to parking rectangies is.
substantially one-half that ‘Involved in conven- -

Also, the invention

. contemplates provision of cross-over connections

Incrdinate travel
distances are, therefore involved in reaching the :

more remote parking spaces in the conventional

arrangemenc of a ramp-type garage.
conventional ramp garage provides but one

- Also, the

traffic route to a particular parkmg location: the

‘dlficulty with this llmltatlen is more apparent o

when a trefﬁe-block or congestlon develeps for
ene reason or another. -

-It is acecordingly an ObJLCt of our mventmn to |
provide an improved ramp-type garage wherein
essentially all the parking of vehicles- is eccom— o

meoedated on the ramps themselves.

-1t is also an object to provide g 'ra;mp -type
garage having a plurality -of trafiic routes. where- |

by the ability to handle traffic is not seriously im- '
- 'pe1red by local traffic stoppages or congestion.

It is -another object to provide a ramp-type

garege in which travel to remote parking rectan-~

 gles is materially reduced over thet 1equ1red in

: conventlenal ar rangements

-In general, it may be said that it is eur eb;;ect_
| te provide an improved structure for self parking,
which will be to a hlgh degree self dir ecting and -

which will afiord easy and rapid means of access

‘and egress whlle effectlvely utlhzmg the avmleble

 space..

Other obJects and varmus further fea,tures of

11eve1ty and invention will appear from a reading

of the following specification in eonjunction with .

the eccompenymg drawings, in which:

Fig. 1 is a generally schemetlc lsemetnc Vlew_ |

- of the interrelation of ramps in a garage meor-

LT peretmg features of the invention; .
| Fig. 2 is a. Iengltudmal vertical sectmnel wew j

| of a garage according to Fig. 1 but’ shewmg in -
~ addition the erra,ngement ef suppertlng columns;

1]

| -fo1 the ramps;

cent floor levels
two lanes

'system A

beitween such ramp systems whereby alternative
routes may be taken to or from pbarking rectan-
gles, should local- congestion of trafic develop in
oIle or more parking aisles or ramps. In the spe-'
cific forms to be described, each system of ramps |

mcludes up and down tl&ﬂlc Ianes Wthﬂ are

mtereemmumeatmg at every floor level, and
each system of ramps may utilize a- sepe,ra,tey

~ ‘entrance end a separate eat from end to etreet?
| .tlafﬁc R |

Referrmg to ‘the schemetm dlegram of Fig 1

our invention is shown in connhection with a

ramp-type garage employing two essentially in-~ =

‘dependent systems of ramps in a structure having =~ =
- four floor levels. o

~ a basement 9, a

These four levels may comprise -

recognized at opposite ends of the structure
As indicated ebove

ne,rkmg re,mps
and system B. Entrance 10 ramp system A is

- made from the street level 6 at the far right- he.nd AR
- corner of the layout shown, and normal traffic -
‘routing threughout ramp- system A is indicated

by arrows having dotted tails. It will be noted -
that for communication between any two adja~

ramp system A provides at least

a first or street fleoy §, a second .
. floor 1, and a third floor 8. For the special cagse -
~considered in Fig. 1 the same

floor levels will be.

| the garage Iayout of Flg 1 :'

includes two essentm,lly independent systems of =~ -
These are designated. system A - |

of one-way traffic—one up and one
| _down Oblique~-angle parking may be effected on

- both sides of each ef these Ianes 111 a manner to‘-’l‘. :

be described later. | T
. -Ramp system B is essentzelTy the eeme es lemp” B

- system A with the ‘exception R
. communicating between any two. eddeeent floors, .

- all slopes are opposed to the slopes of ramps m-::---jf-... A
Plaan arrows mdlcate the ﬂew of tmlw ORI

that, for ramps
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fic throughout system B, which is shown to have
provision for entrance from the street level § at
the near left-hand corner of the building—diag-
onally opposite from the entrance to the ramp
system A. As in the case of system A, ramp
system B is provided with at least two lanes of
one-way ftraffic between any two adjacent floor
levels. To make for efficient utilization of the
available width in a given garage structure, the
lanes of one system of ramps interlace the lanes
of the other system. For example, the down
lane of ramp system B between floor levels & and
7 is intermediate the up and down lanes of ramp
system A communicating between these two flcor
levels. |

For each system of ramps there is provided
at each foor level a landing communicating with
211 traffic lanes which terminate at that fioor
level and at that end of the building. In the case
of the street level § for ramp system A, landing
9 provides a means for selection of & routﬂ via-an
up ramp to the second floor 7 at the left end
of the building or for a down route toward the
basement b at the left end of the building. A
landing {9 on the second floor 7 at the left end
of the building likewise communicates with all
ramps terminating at that floor level and at
that end of the building, so that the motorists
must again select a route—on the one hand, for
travel up to the third floor 8 at the right end
of the building and, on the other hand, down 1o
the street level § at the right end oi the build-
ing. Having reached street level at landing §,
he may either make exit to the street via the
near right-hand corner or fake a down ramp
into the basement.

In operation, it will be apparent that travel
distances to parking locations are virtually at &
minimum with the arrangement shown in Fig. 1.
Considering a parking space at the top landing
{{ of ramp system A, parking may be effected
by making only two runs substantially the length
of the building—first, via the up ramp between
landinegs 8 and {8 and, second, via the up ramp
between landings 10 and {{. Exit requires about
the same relatively short travel—via the down
ramp between landings i1 and 9, and via ine
down ramp between landings {8 and 9.

The general arrangement of traffic lanes whichh

has been described for the all-ramp garage of
Fig. 1 is shown in Figs. 2, 3, and 4 to lend itself
particularly well to the eﬁ:‘zclent umhza,tmn of
interior supperting columns 2. In Fig. 2 thess
columns are shown to lie in essentially vertical
planes defined by the mutual adjacency of a bank
of ramps running upwards from left to rignt
and of a bank of ramps running downward from
left to richt. Since the ramps are adjacent, each
column {2 may serve to support ramps from
both the described banks of ramps, without re-
guiring individual structures for each set of
ramps.

To assist m an understandmg of the ramp
systems shown in Fig. 2 features of the layout
of Fig. 1 will be recalled. Ramp system A en-
ters and exits on landing 9 at the street level
and has communication with the landing 13 on
the second floor (at the left end of the build-
ing) via upwardly sloping ramps in the planse
of the up ramp (3.
+hird-flcor landing {1 at the right-hand end of
the building is via ramps slopm upwaldly be-
tween landings 16 and |1 in the plane of the up
ramp (4.
 from the street landing 9 fo the basement level

4 at the left-hand end of the building is via '’

Communlcatmn withh the

10
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-~ In ramp system A, communication

75

ramps in the plane of the down ramp {8.

4
Al-
though the columns 2 are shown in Fig. 2 o
extend below ramp (5 to the foundations 6 of
the building, it is clear that there nead be no
excavation to accommodate the portion of col-
umns 12 extending below ramp {5 and that con-
struction costs may be thereby reauced.
Considering now in more detail the layout of
parking rectangles and traffic lanes for the struc-
ture of Fig. 2, reference is made to Fig. 3, which
is a partially sectionalized pian view taken es-
sentially in the plane 3—3 of Fig. 2. It will be
apparent that this section 3—3 provides g view

of ramps leading to and from the landings 8 and

i7 at the street level 6. In the form shown, A
traffic enters landing § through portal {8 and
exits through portal {8. In attempting to find

parking space on one of the up ramps of system

A, moiorists take their first turn right in a di-
rection up ramp {3, which comprises a center
lane for one-way fraffic (indicated by centrally
located dotted arrows) fSanked on each side by
parking rectangles 28§ at acufe angles to the
trafiic flow. Should a motorist decide to at-
tempt parking in the basement, he would take
the second turn right to ramp {5, where parking
would be effected in one of the rectangles 24
fAanking the downward stream of {traflic in
lane {5.

It will be zmted that in g plan view such as
shown in Fig. 3, the angularly disposed parking
rectangles 28 of lane {3 and 21 of lane {5 (ad-
jacent to lane {3) may be made closely 1o interiit
S0 as to define essentially a serrated border be-
tween lanes 43 and 15, By providing adjacent
vamps with serrated edges in which each sarra-
tion accommodates the width of a parking ree-
tangle, it will be clear that the available widih
in g garage structure may be more effeclively
utilized. Also, it is possible to dispose the sup-
port columns {2 ab the corners of the serrations,
where it is apparent that least interference witn
parked vehicles will ocecur.

The interrelation of support columns (2 and
the serrations of a number of adjacent ramps
may perhaps be better appreciated from the par-
tially sectionalized view of Fig. 4, which is taken
essentially in the vertical plane defined by sec-
tion §4—4 of Figs. 2 and 3. Up ramp i3 and down
ramp {5, which have just been described for the
use of motorists entering the A traffic entrance,
will be recognized at the left-hang side of Fig. 4.

Considering in still further detail the novel
structural arransements according o our Inven-
tion, reference will be made to Figs. b and 86,
which are enlarged fragmentary plan views taken
respectively -at the end .and at the middle of
adjacent ramps o be found within the garage
building. Fig. 5 shows-how a vehicle 22 In 2
one-way stream of traffic may readily turn into
a, parking rectangle or have ample clearance
to turn into a landing for-exit or for the purpose
of -exploring another ramp. The support col-
umns {2 defining the serrated edges of the ramp
are shown to be of customary reenforced-con-~
crete construction, so that the -entire garage
structure may be monolithic, |

The serrated edges flanking longitudinal sides
of parking rectangles may be filled in as walls
23. It is preferred that these walls be relatively
thin since they do not add structuraily to the
soundness of the buildmg and since reduced
width will mean the parking rectangle of one lane

may be located closer to the parking rectangle

_-of an adJacent iane, thus again effecting .a sav-
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5
ing in width requirements for each ramp and for
the building. -
I"or purposes of safety we prowde 2] barrler
at the serration flanking the short end of the
parking rectangles. These barriers may be in the
torm of heavy pipes 24 securely mounted in the
.auppor't columns {2 which they span. For more

umns {2 spanning the serrated edge at the end
Of parking rectangles, we propose to employ some
of these spaces for the accommodation of power
condults 25, ventilating and heating shafts 26,
and other service facilities, as will be clear.

It has been indicated that the all-r amp garagev

structure thus far described provides two main

alternative driving routes, whereby local traffic

congestion may be relieved. As a feature of the
invention, we provide for further relief of con-
gestion hy again adding to the number of alte;r'f
native routes. The added routes are readily pro-
vided by omitting the central supporting column
[2 for each adjacent pair of ramp systems, The
spaces left by omitted columns may best be
viewed in the elevation of Fig. 2 and in the plan
view of Fig. 3, where the omitted~column space
and the barriers which would have linked ad-
iacent columns are indicated by dashed lines 27.
The elevation of Fig. 2 shows omitted-column
spaces to occur at the intersection of vertical
projections of adjacent slopes, thus permitting
erossovers between adjacent ramps at these loca-

effective use of the space between support Ccol~

6

that of entrance, or from one of the outermost
ramps on the longltudmal side of the bu11d1ng
‘Where a difference of street level exists longi--
tudmally of the structure, that is, between the
entrance landings of ramp system A and those

of ramp system B, the structure may be readily

adjusted for this difference hy increasing the

- slope of aisles rising from one end of the build-

10

ing and by decreasing to a like extent the slope
of aisles rising from the other end of the build-
ing; in this manner, both street landings may be
made to coincide with street levels at points of

‘entrance and of exit. Since the parking area is

" not constituted of the usual level floors, the

15

20

29

30

tions—at a sacrifice of but four parklng rec-

wangles for each crossover,

In the crossover detail of Fig. 6, a vehicle 28
is shown utilizing the crossover 28 from, say “A”
trafiic in aisle or ramp 39 to “B” traffic in aisle
§1. Itis apparent that ample clearances may be
- provided to ef
vturn illustrated by the dashed-arrow path being
followed by vehicle 28. Since a column has been

omitted to permit establishment of a crossover,

we prefer to provide added strength in the ad—
jacent columns 32, 33 so as to redistribute the
load, As indicated by the cross-sections shown
for columns 32, 33, the added burden may be
sustained in a larger cross-section without reduc-
tion in width clearance at the Crossover.

It will be clear that since adjacent ramps, such
as alsles 38 and 31, are of opposite slopes, there
may be a roadway discontinuity bhetween col-
umns 32, 38 spanning the crossover between these
ramps. For the slopes presently contemplated,
this discontinuity is slight and may be reduced
by a local levelling of the pavement. However, if
desired, all ramps may be desugned with level
suriaces at the crossover levels,

modification which has just been descnbed does
not adversely affect the design of the building.

It will be appreciated that although we have
described our invention with particular refer-
ence to a two-system garage, the underlying prin.
ciple is adaptable to garages having n essentially
independent systems of ramps. To illustrate, Fig.
7 schematically indicates the vertical projection
of an eight-floor structure in which the ra,mp-
pattern is designed for the case of n=3, that is,
for the case of three systems of ramps. Takmg,
for exa,mple a first system in which the ramps
are shown by solid lines 35, 36, 31, 38, 39, one
enters at the first or street-floor landmg at the

left and has the option of proceeding to the
basement via ramp 35 or direct to. the third,

fourth, sixth, and seventh floors by successive
traversal of ramps 36, 37, 38, and 39. Thus, to

- reach the most remote parking rectangle (pre-

39

sumably on the seventh floor), but four runs sub~
stantially the length of the buﬂdmg are required. -
The other two systems of ramps are indicated re- -

~ spectively by dashed and by dot~dashed lines, and

ect the possibly necessary 180°

40

29

Thus far, consideration has been given to the

special (and perhaps most frequently occurring)

case In which the garage structure is erected on

essentially level ground, and in this case the same

floor levels ohtain for corresponding landings at

opposite ends of the building. It should be under— |

stood, however, that the structural principle of

our all-ramp ga,rage permits of ready adaptability

to various types of sloping terrain in which there 65

Terences in level between entrances and

may be di

60 .

exivs at either or both ends of the garage. If the -
brevalling slope is such as to effect a difference

in level between the entrance and the exit of a

given series of ramps, it is clearly not disad--

vantageous to provide the landings (particularly
those on the street floor 6) with slopes in con-
formity with that of the terrain; alternatively,
€Xit may be made from a floor level other than

70

75

they clearly follow the same general pattern as

~has been described for ramps 35, 35, 37, 38, and
39. As in the case of the two-system layout de-

scribed for Figs. 1 through 6, cr ossovers may be
provided between adjacent ramps at their levels
of intersection in the vertical projection. Also, as
in the case of the two-system layouts, provision
for entrance to or exit from each of the plurality
of ramp systems may be made at Aoor landings

or-at a point along the ramps, depending upon

the nature of the terrain and other factors.- |
As indicated, greater numbers of ramp systems

may be employed to increase the number of al- '

ternative routes, to reduce the volume of traffic

per route, and to decrease the necessary travel

distance to parking spaces. ‘To state a preferred
general case involving n systems of ramps, the
first system of ramps would communicate at one

end of the building with the first floor level and

with levels 14an (i. e. for n=3 in Fig, 7, floors

I,4,and ), and at the opposite end of the build-
ing with the basement and with floor levels an

(floors 8 and 6, for n=3), where ¢ is a number

in the series 0, 1, 2, 3, 4, etc. the second system
- of ramps would commumcate at the one end of
the building with the second floor and with levels

2+an (i, e. for n=3, floors 2 and ‘9), and at the

opposite end of the building with the first floor

- level and with levels 14-an; and so on. until the
nth system of ramps, which would: communicate

~at the one end of the bmldmg with the ba.se-.

ment and with floor levels an, and at the oppo- - .
site end of the building Wluh floor levels an—1 |
(. e. for n=3, floors 2 and 5).

pared with the conventional smgle—system ramp

garage wherein all traffic must use landings at |
-every floor level, the improved arrangement pro- =
vides one nth the driving distances. to. parkmg- '

Thus, as com-
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rectafieles; stated ‘in ‘other Wwords, for a 'given
 driving ‘distance from -street Jevel, 7 tiihes the
numberof parking rectanglés wonld: be available.
In the above symbolism, it will be! appreciated
that ‘a serves to identify the ‘next level at which
the ramps for a 'particular traffic=routing -sys-
tem will reach a landing ‘at -a particular ‘end of
the -building. Thus, to ‘consider -the first system
of Tamps (in the 8-system ‘garage of Fig. T), at
the left end of the -building, for which ‘the ‘ex-
pressmn 14-an applies: 4af the ground or: Jow level
a=0 -(first floor), at the next landing 1ével ‘a=1
fourth floor), at the next landing lével ‘@=2
(seventh floor), and ‘so on if the garage should
have more-ficorlevels than are shown.
It 'will be apprecmted that in transeribing the
above symbahsm zero ‘or “a negative ‘result may
gometimes-be obtained. For‘example,’in thecase
of the ‘nth systetr of ‘ramps (in the 3-System
garage of ‘Fig. 1), at the left ‘end of ‘the building,
for whmh the -expression an - apphﬂs ot “fhe Jow
levél ‘a=0, and one’obtains ‘zero as‘a ‘result; this
ahswer ‘will be ‘understced to mean -the first floor
level below ground ‘(. e.-the basement, or,rather,

the first basement 1e~ve1 should there “be ‘thore -

than one basement level). In‘the same garage,
at the right end of ‘the ‘building, the expression
- an—1 applies,-and if a=0, the ‘result‘ebtained is
Hl thls result mll be undezstcod tﬂ mean tha;t
mmate at a landmg -one level belo*‘w th_e ‘base-
ment level ‘(i. e. ‘at a second basement) ‘if ‘one
were to ‘eonstruct a ‘garage including ‘a ‘second
basemeiit. ‘Carrying this ana,lyms -one- step fur-
ther, it will be ‘seen ‘that, by substﬂ:utmg nega-
tive Values for g in ‘the expressions ‘given -above,
one may ‘teadily ‘derive ‘further subbgsement
Ianding levels foreach route system

In the above descripumns ramps and aisles
have been dlscussed as ‘comprising ‘a ‘sitizle, one-=
way lane of ‘traffie, dccornimodating preferably
twWo rows of parking trectangles. It should be
understcod hawe& er that +he mventmn a,lso 0011-

T AF .

ple, ‘the emplwment of two or more lanes ‘of

traffic on & gingle ramp. In the latter ‘case, four
rows Of ‘parking rectangles (two forgdeh traﬁc
streaft) ‘could be laid out on each’ r&mp, while
the gupport eolumns could -still provide -common
stipport for adjacent banks of ramps and obviate
the ‘fAeed for further-coluimn support between the
two or rore lanes of the ramp.

Although preférred forms-of theinventicn -have
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Keen -deséribed ‘in considerable -detail, ‘it should
be understood that various modifications-mnay be
made without -departure from ‘the invention -as
deﬁned in‘the‘elaim which follows.

‘We'claim: -

In 5 “Earape structure, a plurality of stibstan-
tla;lly Horizental superposed landings at one side
of ‘the structure, a -second plurality of stbstan-
tially ‘horizontal sliperposed landings at the op-
pesﬂ:e sife ‘0f ‘the structure and in substarntially
the ‘Same planes as said first-mentioned plurality
6f landings, a pair of spaced, paraliel, inclihed
ramps ‘cohnecting ‘€ach of -said landings at ‘one
side ‘of the structure except the ‘uppermosst ones
with a lTandihg 2t the ‘'opposite side of the/struc-
tiire 9ad Jin the ‘hext -higher plane, a pair of
si:aced parallel mchned mramps connectmg each
uppermost ones W.ﬁsh z:] Iandmg at the appesﬂ;e
side o6f the: structure’ and in the next higher plane,
gach ‘of said: afurementmned pairs ‘of Tamps ‘be-
ig intéifitted with @n ‘oppositely inclined pair,
Wwheiveby each landing, with The exceptions of
the 'lowermost ‘and uppermost, is providedq with

~ & 'pair-of lanes for-ascending traffic and:a pair of

laries for:descending trafiic, said rampsbeing sub-
stantially ‘equglly ‘spaced in a2 horizonfal ‘diree-
tion froin thHe ramp next adjacent thereto, ‘at
leastone'margin of eseh ramphaving a freezigzag
gdge ‘definied ‘by lines eéting at angles and. pro-
vidinig :parking spaces for vehicles, ahd a series
of ‘vertical. posts sécured to sald edge at the apices
of such angles.

PHILIP ‘H. BURN.

ATEXANDER GRAHAM.

CALLAN G. LORIMER.
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