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1

My invention relates to improvements in port-.

able hangars for airplanes, that. is, a. hangar

which may be moved froimn one location on anajr.

field to ancther without. disassembly,
More particularly the invention relates to an

airplane hangar having sections which may he.

moved relative tc each other, the sections in turn
being readily moved, as for example, hy towing,
from one part of an air field to another, ang in
particular relationships with respect to each
other to form g complete hangar adapted to en-
close or substantially enclose an airplane.

The problem cf providing hangars for airplanes
is g very critical problem:at the present s,tag,e of
aircraft development, becanse of the tendency to
make nse of larger and larger airplanes.

cenventional type hangars for aireraft. -

Ale - transportation -
have found it extremely difficult to operate their
large-airplanes at reasonable costs because of the
lack of hangar space for overhauling, repairs and
brofection of their airplanes while at air stations
or-air ports. )

The primary object, therefore, of the present
invention is to brovide. g relatively inexpensive
bortable hangar construction which-does not re-

quire heavy foundations and which may be read- -

ily moved to enclose or: substantially-enclose an-
airplane. .either on -an- air
location on: an air feld.
In accordance with the features. of my- inven-
tion, I provide a portable airplane hangar having
sections, each of ‘which are separately- movable
with' respect: to

enelose it so that the plane may be:repaired, over-
hauled, or protected from atmospheric conditions;

& preferred form of my -improved- portable
hangar comprises a pair of portable:sections each
being of generally triangular shape in plan, each
section having two vertical side walls converging:

toward each other to form g corner or apex of the-

section; g roof rortion-connecting said side-walls,
structure forming an open-side adapted to match
with a- similar side. of ‘another portable- section,

and wheels carrying each section upon: which the .
seetion may bhe towed into any desired position,
JAn advantageous construction of my preferred .

portable hangar includes wheel units-adapted to
bear upon the ground and support the hangar
sections a suitable height above the ground, and
means for lowering the hangar seetions with re-
spect to the supporting wheel units whereby the
hangar sections may be lowered down into en-
gagement with the ground, runway or parking
surface. Hach portable section of the hangar
advantageously includes a plurality of wheel units

s s. . Another-
problem is the extremely high cost.of providing -

companies furthermore-

strip or-on a-parking-

each- other and which- may:-be-
moved over-an girplane to completely or partially--
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each.of which is supported from a cylinder fixed
to the sections, and means for supplying bressure
fluid to and releasing pressure fuld from the cyl-
inder to -respectively lift the hangar section with
respect to. its wheel units and lower the hangar
sgction with respect to the wheel units..

My improved portable hangar includes other
features: which will be described hereinafter in
connection with certain illustrative embodiments
of the invention as shown in the accompanying.
drawings forming g, part.of this application,

In the drawings:

Fig. Iis an expandeq perspective view of the
improved - hangar shewing- the two sections
thereof separated with Iespect to an airplane to
be:eovered or substantially. covered-hy the hangar.

Pig. 2 Is a view similar to, that.of Fig, 1 showing
one. of the hangar-seetions moved. partially over.
the airplane,-- '

Fig. 3 is a plan view of the hangar shown in
Figs, 1 and 2.with both sections of the hangar
mqved,in‘_taward_veach‘othe,lg 80.as to enclose an
airplane exeept for tis tail section, the roof shown
transparent. ..

Fig, 4,15 o side elevational view of the hangar
shown in. Fig, 2 with its sections abutting each’
otheir substantially enclosing the airplane as in.
Fig. 3.. ' .

Fig, 5.1s an inside view of one of the sections of
the portable hangar dooking directly toward the
apex of the section, _

Fig. 6.isa Dpartial vertical sectionai view of-one-
of the hangar seetions ‘taken cn- g line substan-
tiai;i;y’gqua;_lly;cﬁviding the apex angle, with- por-
tions of the roof structure broken away. :

Fig. 7 is a-plan-view-on a-smaller soale oi-the
hangar-sections shown in. Figs. 5 and 6, with the
reof-sheeting removed;.

Fig. 8-is an upsidesdown
section shown‘in Big. /1.~

Flg 9is a broken fragmentary view of the apex
of ‘orieofthe sections 6f the hangar showing the.
wheel unit anctowshiteh..

Figc10 is o -ﬂagmsntary»hgrizontal,,secti_on.a;l
yi-aw_:;thgmugh; the taw~-hitch-at the avex, as shown
in:kie. g, : .

view- of the hangar

is a:broken sectional view showing &

form of.roef supp
1ged detailed view of one of

ing structure.

Fig. 12.is-an enlarge
the relements. of . the- roof - stryeture supporting
means for the open side of each hangar section.

_Referring to Figs. 1 to 4 of the drawings, the
improyed Jhangar is llustrated as comprising a
pair.of similar sections 15 and i 6 each supported
by .wheel units 17 and i8-and each provided with
atowing-hitch 19 at the apex.

It will' be: noted that- each-section-in- plan is

shaped substantiallylike an-isosceles triangle and
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that each section is open along the side cor-
responding to the base of the triangle, that is,
has no side wall along that side.

The hangar sections 15 and 16 shown in Fig.
1 are spaced apart with respect to each other,
while a large airplane 20 has been moved in be-
tween the sections. Fig. 2 shows the section 19
moved into place, while Fig. 3 shows both sections
{5 and (6 in matching engagement along their
roof edges over the airplane 20, except for the
tail portion of the plane. This may be one use
for the portable hangar in taking care of rela-
tively large airplanes for the purpose of effect-
ing repairs or for protecting the main features
of the plane from weather conditions. The two
hangar sections may be used to completely en-
close an airplane, or individual sections may be
used to shield selected portions of the plane, such
as & pair of engines, from adverse weather condi~
tions while being repaired.

Tach hangar section as shown in Figs. 1 to 4
comprises a pair of side walls 21 and 22 which
converge toward each other and are joined at
their meeting ends to form the apex of the
hangar. Each section also includes a roof 23
attached to the top of the walls 21 and 22, lower
doors 24 and upper doors 25, the outer edges of
which form part of the vertical edges or ends of
the walls 2t and 22 along the open side of the
section.

The walls 21 and 22 are advantageously pro-
vided with windows 26 which may be of any de-
sired construction, and the roof 23 may be sheeb-
ed with steel, gluminum or & transparent plastic
such as Lucite or include transparent sections.
Tach hangar section 15 and 16 includes & wheel
unit 8 mounted in each of the walls 21 and 22
near the doors 24.

The roof of each hangar section takes the form
of a slight oval between the upper portions of the
walls 21 and 22, as shown, for example, in Figs.
4 and 5 of the drawings, the roof of each sec-
tion including an oval edge 21 which matches &
similar edge of the other section, as shown in
Figs. 3 and 4 of the drawings.

My improved hangar sections are advan-
tageously made up of metal structural units such
as duraluminum, steel or other suitable forms,
and covered with suitable sheeting materials, such
as steel, aluminum, Lucite, Plexiglas or other de-
sired materials. The wall frame structures are
shown more particularly in Figs. b and 6, the
walls 21 and 22 being gimilar and having ends
secured to a vertical apex upright or column
28. Each wall also includes a top plate 29 which
may be an angle bar as shown in Fig. 11, and &
bottom plate 30 which may be a similar struc-
tural member. The plates 29 and 30 are connect-
ed to the vertical column 28 at the apex and to
another vertical upright or column 31 near the
wheel units 8. Each wall 21 and 22 also in-
cludes a pair of vertical structural members Or
columns 32 and 33, the latter of which supports
the doors 24 and 25. The vertical column 32
is effectively braced to the column 31 by a hori-
zontal metal structural member or members 34
to which a cylinder 35 for the wheel unit i8 is
fixed by brackets 35a.

Each of the walls 2¢ and 22 as shown in Fig.
6, advantageously includes a cantilever bracing
structure between the plate 29 and the vertical
column 31, comprising an angle brace 36 with
5 number of truss members 31, 38, 38, 40, 41 and
42, arranged a8 shown in Fig. 6. The members
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" floor 58 extends into

4

36 to 42 may be metal angle irons or equivalent
structural shapes.

The roof 23 includes a plurality of rafters 43
illustrated as of angle iron form. These rafters
extend between the top plates 29 of the walls 21
and 22, parallel to the front edge 21.

In a preferred form of roof construction, as
illustrated in Figs. 5 to 8, the vertical columns
33 for the walls 21 and 22, as shown in Fig. 5, sup-
port and are braced by a trussed arch structure
made up of a lower beam 44, an upper rafter beam

.45 spaced from the lower heam and secured there-

to by a multiplicity of bracing elements 46 and
41. In making the trussed beam structure the
pracing elements 46 and 417 preferably have their
ends overlapped and are riveted or bolted to the
beams 44 and 45, as indicated in Fig. 12.

The trussed beam comprising the arched mem-
pers 44 and 45 is adapted to sustain considerable
weight and is provided for the purpose of sup-
porting a cantilever visor type of structure to
form the edge 27 of the open end of each hangar
section. The portion of the roof of each sec-
tion, therefore, from the trussed beam to the
edge 21, is supported by & plurality of basic canti-~
lever units 48 secured in spaced relation along
the beams 44 and 45 in the manner shown in
detail in Fig. 12, from which it will be seen that
each unit 48 includes a forwardly-projecting up-
per horizontal beam or bar 49 for supporting the
roof sheeting and attached to the beam 45, a
brace beam 50 attached to the beam 44 and to the
outer end of the bar 49. The two beams 49 and
50 are made into cantilever construction by tie
bars 51 and bracing bars 52. The ends of the
members 48 are tied together in spaced relation
by means of an end bar 53 which is at and forms
the edge 217 of the hangar section.

Adjacent roof supports A8 are advantageously
braced with respect to each other by means of
nraces 58 and 55, arranged in the manner shown
in Figs. 7 and 8, at least one of the braces, as
for example 54, being in the plane of the top of
the beams 48 of the members 48. The braces
B5 are directly under the braces 54 so that the
whole structure comprising the members 48, 44,
45, 53, 54 and 5% comprise a complex cantilever
construction adapted to support the roof sheet-
ing and any reasonable snow load thereon, for
the complete span between the uprights 23 of
each section.

The hanger sections shown in Figs. 5 and 6,
as well as those shown in Figs. 7 and 8, include
g floor 56 which is preferably made up of sheet
steel and supporting steel joist members con-
nected between the sides 92{ and 22 of each
hangar section. As seen in Pigs. 7 and 8, the
the apex of the walls 21
and 22 along approximately two-thirds of each
side, the floor having two converging edges 57
and 52 which meet at a point mid-way of the
sides and approximately one-third of the dis-
tance from the open side of the hangar section
to the apex beam 28. This floor may be at any
desired level and is effective for the carrying of
tools and various supplies used in the repeir of
airplanes. Furthermore, the particular web
section of the floor 56 in the apex of the sec-
tion and portions extending along the sides, as
shown in Figs. 7 and 8, comprises an effective
bracing means for the walls 2{ and 22 of the
mobile hangar sections.

The wall structures shown in Figs. 5 and 6
differ somewhat in that in Fig. b vertical struc-
tural members 59 are provided in place of the
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The supporting members and
bracing 34 for the cylinders 35 are connected
between the uprights 32 and 88. Other verti-
cal structural members 8§ are also provided as
well as short uprights §¢ which extend to the
floor 56 from the lower wall plates 39. Corner
bracing may be provided between ‘the uprights
33 and the roof beam 44.

The drawings, particularly Figs. 5 to 9, show
diagrammatically, the means for attaching the
wheel units to the hanger sections-and the means
for their operation.

The supporting wheel unit {7 adjacent the
apex of each hangar section will ha seen. as com-
prising a pair of rubber-tired wheels mounted on
an axle 62 carrying a forked frame 63, the up-
per vertical bar of which carries a piston £4
mounted in a pressure cylinder 65. The axle
62 extends through vertical slots in the walls 24
and 22.

Each of the whesl units (§ includes a single
rubber-tired wheel mounted on an arm 66 hav-
ing a vertical portion extending into the cylin-
der 35 and terminating in a piston §7. It will
be understood that the cylinders 35 and 65 with
their retaining brackets 35a are rigidly mount-
ed with respect to the wall frame of the hangar
section and that suitable bracing means are
provided to insure vertical movement of the pis-
tons and the rods or arms which conneet them
with the wheels. Fach wheel and wheel unit
may be generally of the rubber tire type used
for moderately heavy airplanes. The arms 6§
and pistons 69 are arranged to rotate to a lim-
ited extent in the cylinders 25 so that the wheel
units 18 may turn as nhecessary during the ma-
neuvering of the hangar sections.

In the particular arrangement shown in the
drawings, the wheels of the units {7 are mount-
ed outside the walls 21 and 22, while the wheels
of units {8 are shown slightly inside the walls
but the exact position of these wheels is of no
partieular importance except that they should
be in the approximate positions shown, at the
corners of the sections, to properly support and
convey the hangar sections. A single wheel of
the type of the wheel units {8 may replace the
unit 17 if desired, but the two-wheel truck is
preferred, and it may be arranged to turn with
respect to the hangar section and earry the tow~
hiteh for pushing or pulling the hangar section.

Either pneumatic or hydraulic means may be
provided for elevating the hangar seetions with
respect to the wheel units. As illustrated in
Figs. 5, 6 and 7, this means comprises a power
unit 88 for supplying pressure fluid, for ex-
ample, an air compressor and air storage tank,
or a pumping unit and an accumulator for hy-
draulic fluid. Unit 68 is connected by a main
pressure-fluid supply pipe 88 and branch pipes
16 and 74, to the cylinders 35 and the cylinder
65, respectively. The pipe 69 is provided with
& main control valve 712, g relief outlet 13 for
the lines 780 and 7! having a control valve 14.
The lines 78 have control valves 15 and the line
11 has a control valve 18.

The hangar sections shown in Figs. 5 and 6
are resting directly on the ground so that the
wheels are not carrying any weight., In this
position the valves 74, 78 and 18 are open, while
the valve 12 is closed. If it ig desired to move
a hangar section, the valve 14 is closed and the
valve 72 gradually opened to supply pressure
fluid, such as air, to the lines 78 angd 11, so that
the cylinders 35 and 85 are moved up with re-

members .31,
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6

spect to the pistons §7 and 64, thereby raising
the hangar section up so that its weight is car-
ried by wheel units {7 and 18. This position of
the wheels and the ground level are shown by
dot-and-dash lines in Fig. 6.

When the cylinders are completely up, all
parts of the hangar section will have been raised
the same amount, for example, ten inches or a
foot above ground, because of the similar-~
ity -of the pistons and cylinders, and then the
valve 12 may be closed. When the hangar sec-
tion is moved to its new position, it may he let
down on the ground, if desired, by opening the
valve 14 and releasing the air. ‘The wheels may
be provided with brakes for use in steering or
for setting the sections when they are not let
down. Where a hydraulic system is used and
oil, for example, is supplied through the line
688, it will be understood, of course, that the re-
lief line 73 will be previded with a return to
the oil supply. Valves 15 and 16 may be used
individually to cut off the supply of fluid to, the
release of fluid from, the respective cylinders, or
for controlling the relative rates of supply -or
release.

It will be noted that the pressure fluid supply
unit §8 is carried directly upon the floor 58. This
fioor may also carry a portable generator, space
heater and other equipment, useful in the over-
hauling and repairing of airplanes,

The towing hifch 18, illustrated as secured to
the lower part of the apex of each hangar see-
tion, is. advantageously comprised of sz pvair of
plates £ integral with the hiteh structure and
which are riveted or bolted to the main beam 28,
in the manner shown in Figs. 9 and 10 of the
drawings. This may be used for pulling or push-
ing the hangar section into vlace.

The vertical apex beam 22 is shown as hav-
ing an arrowhead structure in section, as indi-
cated in Fig. 10. This particular structure pro-
vides an effective truss construction for the
hangar section, since the walls 2t and 22 con-
verge toward the beam 28 and therefore pro-
vide a very stable construction. Instead of mak-
ing the apex structure pointed, as shown, the
apex beam 28 may have a slightly different form,
as for example, a modified I-beam construction
or T-construction, sc that the side wails are at-
tached to the fanges of the T which may be
fermed into a slightly rounded point. Where the
hangar is relatively small the converging walls
2! and 22 may be secured to an end wall of from
siz to ten feet wide supported by a cantilever
bracing frams, but then the side walls must in-
clude considershly more bracing than in the con-
struction described akeve, in crder to avoid twist-
ing of the structure.

In the preferred construction, the walls & and
2% converge toward each other and their meeg-
ing ends are secured to $he beam 28 cr its equiv-
alent. TIn this structure where the walls, for
example, extend at an angle of 60° with respect
to each other, they brace each other, prevent
twisting of the structure and provide g sufficient~
1y rigid structure to withstand the wind velccities
which may be encountered.

In an illustrative example of a relatively largs
hangar, the side walls of eash section are at an
angle of 60° with respect to each other and each
ninety feet long from the apex to the edge 27.
The walls to the top plate are twenty-five fest
high while the roof at the highest poing, for
example at the center of the areh shown in Fig.
8, is thirty feet. - From these dimensions it will
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be seen that the span between the front edges
of the walls 21 and 22, that is, corresponding to
the edges of the doors 24 and 25 when closed, is
ninety feet. The doors 24 and 25 are about eight
feet wide and the length of the structural unit
48, as shown in Figs. 6 and 12, is from eight to
nine feet.

A hangar may he constructed without the
visor roof portion supported by the units 48, so
that the open face of the hangar would be at
the position of the uprights 33. Where the
hangar sections are first constructed and used
in this way they may be thereafter enlarged by
adding the structural units 48 and extending the
yoof eight or ten feet as the case may be, the
doors and other elements of course being added.

What I claim as new is:

1. A generally diamond-shaped mobile aireraft
hangar construction, consisting of a pair of simi-
lar separately movable sections each of generally
triangular-shape in plan and having a closed
end and an open end, each section comprising a
pair of upright side walls converging toward each
other to form the closed end of the section, the
ends of the side walls at the closed end of each
hangar section being rigidly joined together to
form o rigidly braced structure, a roof for each
hangar section supported by the side walls there-
of and extending from the closed end of the
section to the opposite ends of the side walls
thereof, the roof and side walls of each hangar
section forming a structure having an open end
opposite its closed end, the edges of the side
walls and roof of one hangar section at its oper
end matching and engaging the edges of the fac-
ing side walls and roof, respectively, of the open
end of the other hangar section when the pair
of hangar sections are brought togetner to form
an enclesed hangar structure with said hangar
sections opening directly into each other, and
means for supporting the recof at the open end
of each hangar section incluging a vertical
column inwardly of such end at each side there-
of, a braced roof-supporting structure extending
across the open end portion of the hangar sec-
tion inwardly of the edge of the roof with its
respective ends attached to and carried by the
upper portions of the vertical columns of said
section, and a plurality of praced roof-supporting
members distributed along said kraced roof-sup-
porting structure in spaced relation to each other
and extending laterally therefrom toward the
open end cof the hangar section and supporting
the portion of the roof extending heyond said
roof-supporting structure, said pair of hangar
sections being movable apart relative to each
other to permit the entrance of an aircraft to
a position to be enclosed when the pair of hangar
sections are thereafter brought together with
their edges at their open ends in engagement with
each other.

2. A generally diamond-shaped mobile aircraft
hansar ccnstruction as defined in claim 1 in
which the braced roof-supporting structure ex-
tending across the open end of each hanger sec~
tion is of cantilever construction and each side
wall of each hanger section includes a doorway
and a door at its edge at the open end of the
hangar section, whereby the adjacent doorways
of the two hangar sections provide an enlarged
doorway on opposite sides of the hangar when
the sections are together.

3. A generally diamond-shaped mobile aircraft
hangar construction as defined in claim 1 hav-
ing a wheel unit at each of the three corners of
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each section for supporting the section above the
ground, and power means for the wheel units
for lowering and raising the wheel units rela-
tive to the hangar sections, whereby the lower
edges of the hangar sections may be set on the
surface of the ground.

4. A generally diamond-shaped mobile aircraft
hangar construction as defined in claim 1 includ-
ing a floor in each hangar section extending from
its closed end a substantial distance but a por-
tion only of the distance therefrom to the open
end of the hangar section, said floor extending
across the hangar section and being secured to
said side walls and thereby bracing the lower
portion of the side walls with respect to each
other.

5. A generally diamond-shaped mobile aircraft
hanegar construction, consisting of a pair of simi-
lar separately movable sections each of generally
triangular-shape in plan and having a closed end
and an open end, each section comprising a pair
of upright side walls converging toward each
other to form the closed end of the section, the
ends of the side walls at the closed end of each
hangar section being rigidly joined together to
form a rigidly braced structure, a roof for each
hangar section supperted by the side walls thereof
and extending from the closed end of the section
to the opposite ends of the side walls thereof,
the roof and side walls of each hangar section
forming a structure having an open end opposite
its closed end, the edges of the side walls and
roof of one hangar section at its open end match-
ing and engaging the edges of the facing side
walls and roof, respectively, of the open end of
the other hangar section when the pair of hangar
sections ars brought together to form an én-
closed hangar structure with said hangar sections
opening directly into each other, and means for
supporting the roof adjacent the open end of each
hangar section including a vertical column adja-
cent the edge of each side wall at the open end
of each section, a braced roof-supporting strue-
ture extending across the open end portion of
each hangar section and under the roof with the
respective ends thereof attached to and carried
by the upper portions of the vertical columns of
the respective sections, and a braced roof-sup-
porting structure extending inwardly and up-
wardly from the vertical columns at the opposite
sides of each hangar section to the upper edges
of the adjacent side walls of the respective sec-
tions, said pair of hangar sections being movable
apart relative to each other to permit the en-
trance of an aircraft to a position to be enclosed
when the pair of hangar sections are thereafter
brought together with their edges at the open
ends in engagement with each other.

JOHN L. MITCHELL.
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