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This invention relates to improvements in
portable structures and is particularly directed
to portable roof supporting structures such, for
example, as a framework for airplane hangars
which under this invention are adapted to be
collapsed and transported from place to place
on trailers or railway flat cars and which can
be erected with the minimum of time and effort.
I appreciate it has beéen suggested prior to

my invention that portable structures be made

in a knocked-down condition so that théy may
be readily transported, assembled at the site
and erected. My construction, however, is su-
perior to these prior structures'in that the same

is composed of.a novel arrangement of 'stru(_':-f
tural sections, braces, etc. hinged together in

such a manner that the structure can be col-
lapsed in assembled form to facilitate transport-
ing from place to place, and when the new site
has been reached the equipment is simply raised
or expanded into erected position in. the one
operation. . This it will be appreciated, does away
with knocking down the structure when moving
from one site to another and with the necessity

of reassembling when the new site has been.

reached. . . o
Tn the accompanying drawihgs wherein I"have
illustrated an embodiment of my. invention:-
Fig. 1 is a side elevational view of my. im-
proved apparatus; ' N .
Fig, 2'is a plan view; . ‘
Fig, 3 is a view taken on the line 3—3 of Fig. 1;
Figs. 4, 5 and 6 are elevational views showing

my equipment being lowered into completély col-

lapsed position ready for transport;’

Figs. 7, 8 and 9. are views taken on the lines
1-—1, 8—8 and 9—9, respectively, of Fig. 1; and

Fig. 10 is a plan view somewhat diagrammatic
showing my equipment on railway flat cars.

It is to be understood that my apparatus com-
prises any number of units, each being a dupli-
cate of the other, and that each unit may be
transported on its own vehicle such as a trailer,
for instance, or railway flat car. On the other
hand, a number of these units may be shipped
or transported in the one vehicle,

I find it convenient in some instances so to
arrange my apparatus that the vehicle 'such as
a trailer by which the apparatus is transported
from site to site remains in place after the units
have been erected. However, this is not always
necessary or desirable.
equipment on railway flat cars, for instance, after
the units have been erected then the flat cars

When: transporting my-
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unit is transported .in a railway car then the
same can be unloaded: at suitable loading plat-
forms and erected without the railway car con-
stituting any part of the eqiipment at all.
It will be seen from Fig. 1,.for instance, of the
drawings that. each.one of my -uhits comprises
a pair of steel latticework towers 2 which will

‘stand vertically and rest upon the ground or

other . support when the apparatus is erected.
As above noted,.Fig. 1 Shows one of my units
in erected position and it will be-seen from this
figure.that the base of the towers 2 rests upon,

-the ground.

_Still. referring to Fig. 1 of -the drawings, my
units may be collapsed without the necessity of
disassembling so- as to be. transported on ve-
hicles 4, such as a.trailer, for instance. = Various
devices may be employed for.erecting the equip-
ment after the same has been: transported to its
new site or location, and in the drawings of the

“present application I have shown by way of ex-

ample jack screws 6 for this purpose,.these jack

screws passing.through crosspieces 8 of the tow--
ers 2.. There are two of these jack screws, one

at each end of the vehicle 4. As will be pointed

out. shortly, operation. of these- jack screws. .will.
raise or lower the towers.2 to vertical or hori-

zontal position, the roof supporting beams car-

ried by .the towers being moved accordingly at:
the same time. I might point out also-that in-
erecting the towers, that is, moving the same

to vertical position, the towers will be unloaded:
from . the veéhicle carrying the equipment to a

position where the foot of each fower rests upon
the ground. C :

The towers are pivoted to the vehicles 4 at
10 and it will be quite obvious from Figs. 1 and
4, for instance, of the drawings, that .when the
jack scréws 6 are operated the towers will be
raised from the horizontal position of Fig. 6, for
instance, to the vertical position of Fig. 1, mov-
ing about.the pivots or fulcrums 9. R .

Each of the towers 2 carries -cantilevers 12
pivoted to the towers as.at. 14, the outer end of
each of these levers being pivotally connected to

- roof . supporting members. or roof supporting

50

may be removed. Likewise, if more than one 55

beams. 16. . ‘These beams. 16 are of steel, for ex-
ample,. and of  skeleton construction suitably.
braced for strength. This reduces weight but
at the same time provides a sufficiently strong
beam for.supporting the roof. There are two-
of these beams to each unit, a beam being at-
tached -to each of the towers 2.  Pivotally at-
tached to the towers 2 and.to the beams 16 are
control levers - 18.. ‘These: control levers are



2
shown pivoted to the towets and to the beams
16 at 20.

From the description thus far given it will be
seen that by proper application of power to
the towers 2 and with proper connection between
the towers 2 and the roof supporting beam (6
the entire equipment may be moved from the
horizontal position shown in Fig. 6 to the posi-
tion shown in Fig. 1. As above explained, the

motive power for raising and lowering the equip-.

ment, that is, expanding and -collapsing the
equipment, is applied through the jack screws

6, as illustrated in the drawings, these Jack“ :

screws being either manually or motor. operated

It is to be distinctly understood, however, that'

the jack screws are shown merely. by way
example and that any other.suitaple mecha-
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gravity so that wheén the towers 2 have reached
vertical position the members 22 will be fully
extended. Suitable means can be provided at the
inner ends of the extensions 22 to limit their
outward movement, _
It will be appreciated that many different types
of connections may be provided between the ex-
tensions 22 and the beams 16 to permit a sliding
movement of one with respect to the other, if
this is the arrangement to be employed. I have
simply illustrated a channel for the side members
28 of the beams or girders 16 and the webs 30

".of- the extensions 22 slide in these chanpnels.

-+ Lransverse girders 16’ may be provided between

nism may be employed in ‘their “stead for this " °

purpose.
hends the affixing of roof supporting members to

the towers 2 in such a manner that-the roof sup-'

porting memhers will rest in the same plane with
the towers when the eqmpment is collapsed and
when: the towers have been raised from horizontal
to vertical position the roof supportmg members
will be dlsposed in horizontal pos1t1on at the top

In other words, my invention :éompre-;
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of the towers by whlchthey are supported I have .

illustrated the roof supportmg members and the

: towers as nesting when’ the “equipment is ‘col-

lapsed. - It is to be understood that it is within-

the comprehension of my invention to have these

" afid beyond the towers as shown in Fig. 3. These
.. ‘girders ‘may-be in the form of channels and se-
...cured to the towers in.any suitable manner.

"It will be seen from the drawings that all of
my equipment is in skeleton form for reducing
the weight of the eqmpment but properly braced
for strength

CIn the use ‘of my equ1pment 1t ‘will be under-
stood that the" un1t of’ F1g 1'is used in palrs as’
1llustrated in Fig: 3, for instance; wl'uch is a-view
taken at right angles to Flg 1. Here 1 have
sho_ n & ‘pair of the units of F‘lg 1 ‘disposed side’
by side’ S0 as to prov1de a’ space ‘between- the;
towers 2 of one “unit ‘and ‘the" towers 2° of an’

(ad.]ouung umt “which spaice’‘is “ugable; for’ ex-
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various ‘members lié one uporn the other 1f de-"‘

sired.

-BEach of the roof supportmg beams or g1rders_

i6 carries oné or more extensions 22." Thése ex-‘
tensions are long1tud1nal extensions provided for
the.purpose of enabling the roof supportlng struc-
ture to be increased to any deSIred width.” I have
shown ‘these members 2238 telescoped by the
beams’ IG
illustration’ 1nasmuch as it is° within the purvrew

of my invention to prov1de severalof these mem-’

bers Tor each girder 186, if'so desued and’ to hinge

This, however ‘is merely by way of

ample, as-a storage” space “for an airplane which'
has” been ‘indicated ‘in “dot: and dash line-at 32.;
It is to ‘be understood ‘that’ any suitable’ type of
roof ‘may be’ supported By my roof supportmg:

. structure when the same has béen erected; Tlns
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the  same’ to ‘each ‘other* so”that they ‘may be

folded back uponi the girders- 16 when the equ1p-'

" ment is collapsed "I think it plam that when
the equ1pment is fully" erected “or expanded as’
_inFig: 1, the provision of the extens1ons 22 praec-
tically, as illustrated in the drawmg ;, d bles the’
length of the glrders or beams 16,

During the expanding ‘of the structure
to-say, during the raising of the structure from

horizontal position to erected or expanded posi-"

“tion, the towers 2 are rotated about the fulerums

10 as previously explained until the adJacent ends
i~ of the beams 16 .overlap at 24 Whereupon 2 pin
;- is- inserted through the overlapped ‘ends of the
| . beams at this point so. that as will be qu1te appar-

ent from Fig. 4 of the ‘drawings,’ further move-'

ment of the towers. 2 ‘about their respectlve ful-
crums toward vertrcal pos1t1on w1ll through’ the
cantilevers. 12 and the control levers I8 effect a'
swing of ‘the beams 6 downwardly ‘and - out-:
wardly so far ‘as’ their inner ends are concerned
and an upward movement of the rear end of
each of the roof supportmg g1rders 16, ﬁnally‘
£0. bring  these glrders into. the position” shown,
in Fig. 1 with the towers 2 ‘in vertlcal posrtmn
It will be understood that the same effect can be’
produced- by pinning:the overlapplng ends” of
i the beams 16- together at 26 1nstead of at 24 as
descr1bed .

i ‘It will be apprec1ated that in expandmg my
equrpment the- extensrons 22, if they are of the
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may be ‘merely & tarpauhn “for mstance and”
for th1s reason I have merely mdlcated a roof’
diagrammatically " in ‘Fig.’1" where it has been’
designiated 34. ‘I shouldlike to- point’ out ‘hows:
ever, that it is practlcable to' apply the’ roof tof‘
the structure as ‘the: strilcture is béing erected.’
For’ example as 1llustrated in Fig. 4 it is feas1ble"'
to roll the- roof up ‘the" inclined surface of- the!
roof supportmg members 16 and 22 before these
members have ‘reached  their ﬁnal pos1t10n '§0°
that when the towers 2 have reached their’ ver-’
tical position not only w111 the roof supportmg’
members or girders be in roof supportlng posmon,
but the Toof ‘will ‘be - in place’ also, T

It is thought that further’ explanatlon of the
operation of my equipment is. unnecessary as the‘
same has been very fully 1llustrated 1n the draw—
1ngs" partlcularly Flgs 4, 5 and'6 S .

"In'Fig. 6 of ‘the drawings’ the equ1pment Is

) completely collapsed ready for transport on“a’
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. pos1t1on carrying . w1th 1t the roof support'

60

vehicle such as'a tra1ler 4 When the veh1cle has
been’ transported to the s1te at whlch the equip-
ment is to be ‘erected; it 1s merely necessary to
operate the jack screws 6. ,
In Fig. 5 I have shown» the equlpment b ,ng:
raised.’ “In this’ figure it bee : :
ciently so-that the pins 24 may be placed
posrtmn and further operat1on of the jack SCrews,
6 wrll ralse the towers 2to a more, nearly vertlcalr

members. ‘ -

- In-Fig. 4 it wﬂl be seen that the parts are
almost-in - completely:-raised position. - - As the.
towers: 2 move from :a: horizontal  or - collapsed:

‘0 pos1t10n ‘toward the vert1cal the roof supporting:

girders carried théreby will be raised:higher -and:
higheruntil they have assumed: the .position:
shown:in" Fig.-1. * As abové mentioned,’ with:the:
parts in this pos1t10n the base of each tower rests

sliding type, can be allowed: to ‘slide outwardly by 75 lipon ‘the“ground so that ‘the’ whole structure hias'
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8 steady footmg and 1s not merely stpported’ by
the vehicle 4

“Tf ‘desired the eqmpment may be transported
on’ rallway flat cars such’as illustrated in Fig. 10
wherein 36 ‘designates the flat cars.. In the car
at the- right of this'series of three the equipment
is’ shown in collapsed" posmon and extendmg
lengthwise of the cars.

In this- connectmn itis desn‘able to equip each
of ‘the ilat. cars with-a’ turntable 38 and when
the' cars have been brdught to the desired site
then these turntables are operated to turn each
unit’ thro'ugh an- angle ‘of "90° so- that the units
thén lie crosswise of the cars. ‘They may then be
erected 'as described- in connection with Figs."1
to 6, for mstance ‘disconnected from the turn-
tables 38 ‘and the -cars-moved away. As many
units, ofcourse, under ‘these conditions can be
erected-as'there are cars 36.

I have described my equipment in connection
with the erection ‘of hangars‘for airplanes, for
instance. - This is for the ‘purpose of illustration
and clarity of description; it being obvious that
my construction may be employed for supporting
the roof of any building which is to be temporary
and which is to be transported from site to site.
Of course there is nothing to prevent the struec-
tures being left in position permanently but I
believe my invention finds its greatest field of
use in connection with the erection of temporary
structures such, for instance, as airplane hangars
and the like.

‘While the question of dimensions does not enter
into this invention particularly, I might mention
that in practice my equipment can be transport-
ed on trailers 30 feet long and expanded when
erected to a width of approximately 120 feet.
This would provide adequate size in multiple
units to create the framework of an airplane
hangar for most planes. Of course, if the equip-
ment is to be transported on railway cars then
the possibilities so far as width of expansion are
concerned are much greater.

Again reverting to the uses to which my equip-
ment may be put, it is to be understood that the
same is suitable as a framework for barracks,
mess rooms, staff headquarters, portable bridges
and the like in addition to its use as a structure
for supporting the roof of airplane hangars.

It is to be understood that changes may be
made in the details of construction and arrange-
ment of parts without departing from the spirit
and scope of my invention.

What I claim is:

1. A portable structure comprising a pair of
towers and a pair of roof supporting girders piv-
otally attached thereto by a cantilever and a
control lever, whereby as the towers are swung
about a fulcrum intermediate their ends from a
horizontal to a vertical position the roof sup-
porting girders will be elevated therewith to an
intermediate position, where, upon a pivotal con-
nection being made between adjacent ends of
the girders, continued movement of the towers
to a vertical position will move the girders to final
elevated position.

2. A portable structure comprising a pair of
towers, a pair of roof supporting girders pivotally
attached to the towers, and means for actuating
each of the towers about a fulerum intermediate
the ends of each tower from a horizontal to a
vertical position the roof supporting girders being
elevated therewith to an intermediate position,
where, upon 2 pivotal connection being made
between adjacent ends of the girders, continued
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movement of the towers to:'a vertical. position
will'move the girders to findl elevated position.

3. A portable structure comprising a :pair of
towers fulcrumed intermediate their -ends and
so disposed that when in horizental position they
will overldap each other, a roof supporting girder
pivotally attached to each of ‘said towers- by a
cantilever and a control lever; whereby as said
towers:are swung about their respective pivots
from a horizontal to g vertical position the roof
supporting girders will be elevated therewith to
an intermedigate position; where, “upon‘a pivotal
connection being made between adjacent ends
of the girders, continued movement of thé towers
to ‘avertical position will moVe the girders to
final elévated position.

-4; A~ portable structure comprlsmg a pa1r of
towers fulcrumed intermediate their:ends and
adapted’ to be swung ‘from vertical position to
horizontal overlapping position, a roof supporting
girder pivotally -attached to' each tower by a
cantilever and a control-lever, said -girders with
the towers collapsed lying in overlapped relation,
whereby as said towers are swung about their
respective fulcrums to carry them into vertical
position in spaced relation to each other, the
said girders will be elevated therewith to an inter~
mediate position, where, upon a pivotal connec-
tion being made between adjacent ends of the
girders, continued movement of the towers to a
vertical position will move the girders to final
elevated position.

5. A portable structure comprising a pair of
towers fulerumed intermediate their ends, roof
supporting girders pivotally connected thereto
and to each other, one for each tower, means for
pivoting the towers about their respective ful-
crums, the connections between the towers and
girders being such that when the towers are piv-
oted about their fulcrums to horizontal position
the girders will be lowered into an intermediate
position, where, upon removing the pivotal con-
nection between them, continued movement of
the towers to a horizontal position will move the
girders to a horizontal position.

: 6. A portable structure comprising a pair of
towers fulecrumed intermediate their ends, roof
supporting girders pivotally connected to each
other, one for each tower, a control lever and a
cantilever through which the girders are at-
tached to the towers, the connections between
the towers and girders being such that when
the towers are pivoted about their fulcrums to
horizontal position the girders will be lowered
into an intermediate position, where, upon re-
moving the pivotal connection between them,
continued movement of the towers to a horizon-
tal position will move the girders to a horizontal
position.

7. A portable structure comprising a pair of
towers fulcrumed intermediate their ends to a
carrier, roof supporting girders pivotally attached
to the towers, and actuating means for pivoting
the towers about their fulerums from a horizon-
tal to a vertical position, to unload the towers
from the carrier, the roof supporting girders be-
ing elevated therewith to an intermediate posi-
tion, where, upon a pivotal connection being
made between adjacent ends of the girders, con-
tinued movement of the towers to a vertical posi-
tion will move the girders to final elevated posi-
tion.

8. A portable structure comprising a pair of
towers fulerumed intermediate their ends, roof
supporting girders pivotally attached thereto, a
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vehicle:. carrying the; structure, and .actuating
means.carried by: thevehicle for pivoting the tow-

ers about:their fulcrums: from horizontal to ver-
tical position with the.foot of each tower resting

upon the ground, the girders being elevated there-.

with to-an intermediate position,. where, upon a
pivotal eonnection being made between adjacent
ends of the girders; continued movement, of the
towers to a.vertical pos1t10n -will move the glrders
to final elevated position:to a horizontal position
“end to end at.the top of the towers.
9.-:A portable structure comprising a palr of
lattice towers.fulerumed intermediate their ends,

roof supporting girders- connected thereto by .a‘

control lever and a cantilever, means for pivot-
ing said towers about their fulcrums from hori-
zontal to vertical position, said girders being of
channel section and. so.dimensioned that when

the towers are horizontally disposed the girders

will.-telescope each-.other as..well as the towers.
- 10: A portable structure comprising a pair of
towers- fulcrumed intermediate their ends, roof
supporting girders . pivotally . connected to the
towers, extensions for said girders, and means for
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p1vot1ng said towers about their respective ful-.
crums to raise the same from horizontal ‘to ver-.
tical position thereby to carry the glrders there-
with to an intermediate position, where, upon. a
p1vota1 connectmn being made between’ adJacent
ends of the. glrders, continued movement of the.
towers toa vertlcal pos1t10n will move the girders
to final elevated position. .

- 11, A portable structure. compnsmg a pair of -
lattme towers fulcrumed intermediate their ends,
lattlce roof supportmg glrders connected to the
towers by a control lever and a cantilever, means,
for. pivoting said towers about their fulcrums to
raise the same from horizontal to vertical posi-
tion, the girders being elevated therewith to an
1ntermed1ate position, where, upon a pivotal con-
nectlon bemg made between adjacent ends of the
g1rders continued movement of the towers to a
vertical position will move, the girders to. final
elevated position and extensions for said. girders
shdab]e endwise thereof, said extensions being
telescoped. by the. g1rders when the towers are

.pivoted to hor1zontal position.

ARTHUR EBEN HACK




