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. .. APPARATUS FO%;‘ORDSIING CONCRETE

Louis P. Corbetta Harrison, N. Y.
Application March 16, 1942, Serial No. 434, 940
8 Claims. (Cl. 25—11.8)

This invention relates to.a magazine, shelter
or storage, and to a method of . and apparatus for
constructing the same.. .

An object of this invention is to’ provxde an im-
proved dome shaped magazine which is adapted
to be constructed out of concrete and which may
be covered. with earth to the desired depth so as
to permit concealment of the magazine.

- A further object of this invention 1s to provide
an improved apparatus by means of which the
magazine may be easily and quickly constructed.
. A further object, of this invention is to provide
& magazine of this kind which is formed with
relatively thin- walls: which upon ‘an explosion
within the magazine will fly upwardly rather than
laterally due to the fact that the outer portions
of the magazine are more deeply covered with
earth than the top thereof.

10
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To the foregoing objects and others which may i

hereinafter appear, the invention consists of 'the
novel . construction, combination and arrange-
" ment of parts.as will be.more specifically referred
to and.illustrated in the accompanying drawings,
but it is to be understood that changes, variations

and modifications may be resorted towhich fall:

within. the scope of the invention &S claimed. :
In the drawings: '

-PFigure 1 is a detail front elevation of a domef

shaped .concrete structure cohstructed according

-to-an embodiment of :this inventlon showing the

structure covered with earth;-

~Figure 2 is a fragmentary top plan of the de
vice, -

Figure 3.is a vertical section taken on the line
3—3.of Figure 1,

‘Figure 4 is'a fragmentary plan view of the con-

crete pouring and shaping frame structure used'

for constructing the device; '

“Figure 4A is-a’ plan view of an extension of
Figure 4 showmg the oppomte end -of the frame
structure,
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Figure 9 is a sectional view taken on the line
8—98 of Figure 8,

Figure 10 is a fragmentary side elevation of ‘the '
tie structure used . for connecting the upper and7

lower beams fogether,

.Figure 11 is a vertical section of the ventilator-

in the upper portion of the structure,
Pigure 12 is‘a séctional view taken on ‘the line
{2—12 of Figure 11, i

Figure 13 is a detail sme elevatlon of the venti-

lator hood,

Figure 14 is a fragmentary side elevation partly’
in section of the adjusting means- f for the brace‘

used for the supporting posts,

Figure 15 is a‘fragmentary vertlcal section or "

the lower end of tlié supporting posts, -

Figure 16 is a sectional view taken on the line-

16—16 of Figure 15, and—

Figure 17 is a fragmentary side elevation of ther

dolly at an end of the frame structure."

Referring . to-- the
designates ;generally a fl
concrete housing - structure ‘constructed accord-
ing to. an .embodiment of: this invention.:
concrete floor 20 may be reinforced in any suit-

rawings the: numeral 20
r o bottom wall-of &:

The-

. able manner and as shown in Figure 2.is:of cir-

cular configuration. The floor 20 includes a

- central body 21 which is . formed ‘in the ‘axial’

center: thereof with-a thickened body 22. . The

30 outer marginal portions of the body 2{ are also

-83 The surface of ‘the ground on which the hous-

‘Figure '5 is an enlarged Iragmentary vertical ‘i

section -of -the frame’ structure showing  the con-i,

crete forms in p051tion for pouring of the con-
crete;

45

“Figute 6 isa V1ew sxmilar to Fxgure 5 but on an C

enlarged scale,

‘Figure 6A is'a fragmentary vertical section of
the lower: portion of the stmcture shown in Fig-,
ure6, -

50

‘Figure 7 is'a. sectional view taken on the line..

11 of Figuire 6,
PFigure8isa fragmentary pla.n v1ew of the Jomt
between the reinforcing beams, .. :

formed with a downwardly offset thickened por-

tion 23, thereby providing an anntular space 24
within which gravel or:other loose material 2! is

adapted to be positioned.

ing, to be hereinafter:described is positioned, is
preferably -cut away for the desired depth and

smoothed out as at. 26 so 4s to ‘provide a flat*

surface.

The outer marginal: portions of the flat::
;40 surface 26 are then recessed:as at 27 in'the form .

of an annular recess which is disposed below.the -

offset portion 23 of the bottom:-wall:20. .- The posi-

tioning of the gravel or pervious material 26 below :

the: bottom .20 . provides: & means whereby: the::
‘moisture : may -flow: beneath: the bottom -wall-29;-:
and this-moisture will then flow:downwardly into-
the: annular well or space deﬁned by the oﬂ’set

portion 21.

The- drain tile 28 is posmoned below the bottom
wall 20 and extends.entirely about the outer mar-
ginal portions of the bottom: wall 28, - ‘The tile 28
may -be extended by means of an inclined:tile-29 :
which communicates with:a well 30. positioned.in -
-The:bot<::
.+ 55 tom wall .20: on: the:upper: side ‘thereof :and in++

spaced relation to the bottom-wail 28.:




2

wardly of the outer marginal portions thereof is
provided with a drain groove 3{ which may be
connected with the drain tile 28 by means of &
duct 32.

A dome shaped housing generally designated
as 33 is mounted on the upper side of the bottom
wall 20 and has a configuration circular in plan
and is of a diameter substantially smaller than
the outer diameter of the bottom wall 20 thereby
providing a ledge 34 extending outwardly from
the outer side of the housing 33. The housing 33
is constructed in dome shape, being substantially
semi-elliptical in vertical section. The housing

6

2,206,984

this manner the tie plate 54 may be securely fas-
tened to each of the overlapping ends of the
beams 43 and 44. The upper ends of the radial
beams 42 are secured as by welding or other

“suitable fastening means to a centrally disposed

cylindrical sleeve §1. ‘The sleeve 57 is substan-
tially longer than the height of each beam mem-
ber 42, so that a portion of the sleeve 57 will ex-

- tend downwardly below the concrete after set-

10

33 has an entrance 35 by means of which access

‘may be had to the interior of the housing. The
entrance 35 is formed by a pair of side walls 36
which are vertical and in parallelism and which
extend outwardly from the housing 33.

A top wall 37 is connected to the upper ends
of the entrance side walls 36 and an upwardly
extending flange or ledge 38 is formed at the
' forward end of the top wall 31, so as to provide
a means for retaining dirt or other loose mate-
rial on the upper side of the top wall 31, A for-
wardly extending plate 39 is formed integral
with the bottom wall 20 and extends forwardly
from the entrance 38. A pair of triangularly
shaped side walls 40 are disposed in upstanding
relation with respect to the plate 39 and extend
forwardly from the entrance side walls 36..

A door #1 is hingedly mounted at the forward
end of the entrance 35 and is disposed at the
rear of the triangular side walls 40.. The tri-
angular side walls 40 provide a means for retain~
ing the dirt or other loose material which covers
the housing 33, so that the dirt will not enter

15
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35

the.space between these side walls and will not . -

contact with the door #1 or prevent operation

of this door.
The housing 33 has’ embedded therein a plu-

40

rality of radially arranged reinforcing beam

members generally designated by the numeral 42.

The beam members 42 are preferably constructed -

of an upper longitudinally 'bent I-beam 43 and a
lower longitudinally bent or curved I beam #44.
The beams 43 and 44 have the web 48 thereof
vertical and this web is preferably formed with
a plurality of openings 46 through which  the
‘plastic concrete is adapted -to engage. The beams
43 and 44 may be formed. in any suitable manner,
such as by rolling, fabrication or the like. - The

50

lower end of the beam 43 overlaps the upper end -
of the .beam 44 as shown more clearly in Figure -

8. These overlapping beam énds are tied to-

gether by means of a tie plate 417 which engages
the bottoin flanges of the beams 43 and 44. . -
The plate 41 may be formed as an angle pla{é
having a depending side 48 which extends down-
wardly from the beams 43 and -44. The plate 41
is provided with a pair of spaced apart openings

49 and 50 within which L shaped clamping mem--

bers 8¢ and 52 are adapted to éngage. The

clamping members 51 and 52 are of like construc-:

tion, and each includes an upper side §3 engaging
in one of the openings of the web 45 of .an I

beam, and the opposite side 54 of the clamping

member. 53 extends - downwardly .through :an

opening 49 and extends below the tie plate 417.
The depending side 54 of the clamping member

§1 is formed with a transversely disposed elon-

gated slot 55 within which a wedge 56 is adapted.
The wedge 356 at its upper side is

-to” engage. )
adapted to bear against the bottom side of the tie
plate 47, and the lower inclined edge of the wedge
56 bears against the lower end of the slot §8. In

55

ting of the concrete and will also extend upward- -
ly from the upper side of the concrete, as shown
more clearly in Figure 6. ‘The sleeve 5T provides
a ventilating opening by means of which the in-
terior of the housing 43 may be properly ven-
tilated.

The lower ends of the lower beam members 44

" are secured as by welding or other suitable fas-

tening means to an angle shaped base member
88 which is circular in configuration and extends
entirely about the lower end of the housing 41.
The angle member §8 has a vertical side 59 bear-
ing against the inner side of each lower beam
member 44 and the lower horizontal side 60 of the
angle member 88 forms a metal base which rests
on the upper side of the bottom wall 20.

An upstanding tubular member 61 rises from
the upper side of the housing 33 and at its lower
end encompasses the sleeve 8§1. The tubular
‘member constitutes an air duct and includes an
inner cylindrical jacket 62, an outer jacket. §3,
and insulating means 64 disposed- betweén the
two jackets 62 and 63. A bottom wall 85 connects -
the lower ends of the inner and outer jackets
62 and 63 'and a top wall 68 connects the upper
ends of the two jackets 62 and 63. Fastening
means 67 engage through the jackets 62 and 63,
and also engage through the upper end portion
of the sleeve §1.

A ventilating hood structure generally desig-
nated as 68 is secured to the upper end of the
duct 81, The hood 68 includes a cylindrical
sleeve 68 which at its lower end engages within.
the duct 61, and is secured therein by fastening
devices 70. An inverted cup-shaped hood mem:=
ber 11 is secured to the upper end portion of the -
sleeve. 69, being of a diameter substantially great-
er than the outer diameter of the sleeve 68 and

- secured to the sleeve 88 by means of a plurality

of radially disposed webs 72. An annular flashing
member 13 is secured to the outer side of the
sleeve 69 and engages about the upper-end por-
tion of the duct 64, so that water or other fluid
will be prevented from entering the duct 61.

In order to provide & means whereby any elec-

“tricity, such as lightning or static electricity, may

. be grounded and thereby dissipated, I have pro-

60
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“vided a metallic electrical discharge rod 14 which

extends upwardly from the top. wall ‘15 éf the
hood 7i. The rod 74 extends . downwardly

‘through the interior of. the ventilating hood

member 88 and is secured at the ‘lower end 16
thereof on one of the fastening .members 67, so
that there will be a direct or electrical connection
between the electrical discharge member 74 and
the material reinforcing heams 42. :

The beams or reinforcing members 42 are tied
together against circumferential movement by
means of a plurality of annular reinforcing rods
or members 11 which engage on the upper sides.
of the beams 42, and which are. welded or other-
wise fixedly secured to-the beams 42. The re-
inforcing members 11 also provide a reinforcing
means between the beams 42 for reinforcing the
concrete of which the housing 33 is formed.

The housing 30 is constructed by initially dis- -
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posing an inner dome shaped form generally
designated as 78 on the upper side of the floor
or bottom wall 20. The inner form 18 includes
& lower form member 79 and an upper form mem-
ber 80. The form member 80 at its lower edge
forms a continuation. of the lower form 19 and,
" if desired, may be formed as an integral part of
the lower form member 19, A plurality of cir-
cumferentially spaced - apart upright bracing
members 81 are disposed interiorly of the form
18, and each. bracing member includes a ver-
tically disposed leg 82 which is secured at its
lower end to a horizontal base angle member 83.
An upwardly and outwardly inclined member
84 is secured at its lower end to the connecting
member. 83 and secured at its upper end as by
welding or the like to a plate 85. The vertical
leg 82 is also secured as by welding or other suit-
able fastening means to the plate 85. An inter-
medlate connecting member 86 is cohnected at
the opposite ends thereof to the bracing mem-
bers 82 and 84. .

An angle plate 87 is secured as by bolts 88
to the upper end of the plate 85 and bears against
the lower sides of the overlapping portions of

" the beam members 43 and 44. The central por-
tion of the inner form 18 is supported by means
of a central post 88 which is preferably of tu-
bular construction. The post or upright brac-
ing member 89 at its lower end is secured to a
base plate 90 having a bar 91 secured thereto
and formed with slots 92 for adjustably receiving
securing bolts 93. A vertically disposed rod or
bar. 94 is embedded. in the bottom wall 20 in the
axial center thereof and extends upwardly
through an opening 95 formed in the -bottom
plate 80. The post 89 at its upper end has se-
cured thereto a collar or sleeve 96. The sleeve
or collar 96 has secured thereto a plurality of
circumferentially spaced apart eye members 97
with which the upper ends of a plurality of cir-
cumferentially arranged angled bracing members
98 are adapted to be secured.

The bracing members 98 are constructed of
an upper tubular bracing member 99 and a low-

- er tubular bracing member 100.. The two brac-

[~
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20
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ing members 99 and 100 are connected together. -

by means of a threaded sleeve 101 having han-
dles 102, and’ preferably the adjacent ends of
the bracing members 99 and 100 are provided

with right and left hand threads, so that ad-.

justment of the sleeve or nut 10f will increase
or decrease the length of a bracing member 99.
The lower end of the lower bracing member 100
is secured as by a fastening member 103 to a

50
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of the outer form 109 is adaptad to rest on the

_upper side of the bottom wall 29.
' In order to provide & means whereby the plas-

tic concrete may be discharged between the two
forms 79 and 109 and on the upper side of the
upper form 80, I have provided a frame struc-
ture generally designated as [10. The frame
structure 110 as shown in Figures 4 and 4A is
constructed of two pairs of outwardly divergent
channel shaped heams ({1 and 112, The beams
{11 and 112 are of longitudinally arcuate con-
figuration and have the channel sides thereof
in confronting relation. The upper or inner con--
vergent ends of the beams 111 and 112 are weld-
ed or otherwise fixedly secured to an upper lon-
gitudinally arcuate plate 113. The construction
of the frame structure is the same on each side
of the upper plate 113 and the description of one
side of the frame structure will apply equally as
well to the description of the other side of the
frame.

The two channel members il are connected
together by a plurality of crossed or intersecting
bracing bars (14 which are welded or otherwise
fixedly secured td the lower flanges of the chan-
nel members (11. Transversely extending bars
115 extend between the adjacent ends of the
bracing members: {14, - The outer or lower ends
of the channel members [l are connecteq to-
gether by a bottom plate 116; and ‘the plate (16
has secured to the lower side thereof\bolsters or
bearing members {11, .

. Wheels 118 are carried by shafts 118 jour-
nalled to the bolsters or bearings 111 and the
wheels [18 are adapted to engage on the apron
or ledge 34 which is disposed outwardly of the
outer form member 109. If desired, the frame
structure comprising the pairs of frame members
{t1 and 112 may be rotated about the form mem-
ber 109 by means of a power member 120 which
is. connected by gearing 121 to the shaft f19.
While the power member 120 is herein described
as an electric motor or the like, this power mem-
ber may be in the form of a hand operated power
means whereby the frame structure may be man-
ually rotated dquring the filling and shaping of
the plastic concrete forming -the housing 33. A
plurality of vertically spaced apart plites 122 are
secured between the outer lower portions of the
channel members (11 and constitute steps which
terminate at a point slightly above the outer edge

" of the outer lower form member 109;

base plate 104 secured by fastening members 185 .

to the bottom wall 20. In practice there are
three of the bracing members 98 secured to the
post 89. An annular plate 106 is mounted on
the upper end of the collar or sleeve 96 and is
formed at its upper side with a second plate 107
having a diameter less than the diameter of the
plate 106, and of sufficient diameter to engage
within the sleeve  81..- If desired, the top plate
{07 may be welded or formed integral with the
plate [06. The inside form 78 is provided with
an opening 108 within which the sleeve 57 en-
gages and the plate 106 is larger in diameter
than the opening 108, so that the inside form 18
will rest on the upper side of the plate 106.
An outer lower form 108 is disposed in out-
wardly spaced relation to the inner lower form
19 and is of a height substantially equal to the

height of the inner form 79, The lower edge

60

65
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The post 89 constitutes a pivot member for
the frame structure and preferably the upper end
of the post or pivot member 88 extends upwardly
above the sleeve 571 and has fixed thereto an
annular race plate 123. The plate 123 opposes
an upper race plate 124, and ball bearings 125
are interposed between the two plates 123 and
124, A lower housing member 126 is disposed
below the plate 113 and encloses the lower race
plate 123. An upper housing member 127 is dis-
posed on the upper side.cf the plate ti3 and
encloses the upper race plate 124. The two hous-
ings 126 and 127 are secured together by fasten-

"ing devices 128 in the form of bolts or the like,

so that the frame structure may be detachably
connected with the pivot post 89. ' The plate 113
on the opposite longitudinal edges thereof has
fixed thereto opposed .channel- members 129
which are welded or otherwise fixed to the upper
side of the plate 113 and extend at their oppo-
site ends to a point where the channel members
128 contact with the outer sides of the channel
members 11§ and 112, L .
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A concrete receiving hopper generally desig-
nated as (30 is disposed above the plate 113 and
is open at its upper end.. The hopper 130 is pro-
vided with downwardly inclined opposed walls

i31 having gates 132 for controlling the flow of-

plastic concrete througli discharge openings 133
formed in the walls 131, The hopper 130 is pro-
vided with a flat bottom wall 134, and a ring
135 is fixed to the lower side of the bottom wall
134 and engages about the upper housing mem-
ber 121.
hopper 130 is held against movement relative
to the plate 113, The hopper {30 is held in up-
standing position with respect to the frame struc-
ture by means of a plurality of outwardly and
" downwardly inclined guy wires or rods 13§, which
are secured. at their upper ends. to eyes 137 car-
ried by the hopper (30 and are secured to eyes
138 fixed to the beams or channel members {11
and 112,

A pair of opposltely extending troughs 139 and
140 are mounted between the pairs of channel
members {11 and 112, and extend from a point
adjacent the ring 135 downwardly and outwardly
to a point spaced upwardly a slight distance from

. the upper edge of ‘the outer form member 1088.
The two troughs or chutes 138 and 140 are of
~like construction, and each is constructed in the
form of a U-shaped trough or chute member
shown more clearly in Figure 7.

The bottom wall (41 of each chute is secured.

as by welding or other suitable fastening means
to the bracing members {4 and {15 gnd the
chute or trough 139 extends radially from the
axial center of the hopper 130. The chute (39
is formed in one side wall 142 thereof with at
least & pair of spaced apart openings 143. A gate
144 is pivotally mounted as at 148 within the
chute 139 at a point opposite from the opening
143. The gate {44 is adapted to be swung lat-
erally across the bottom wall 141 and may be

secured as by detachable fastening means (46

to the side wall 142 in a position with the gate
144 inclined to the length of the chute {39 as
shown in Figure 4. In this manner a selected
gate 144 may be swung across the chute §39 so
as to thereby direct the plastic material from
the chute or trough 139 onto the upper side of
the inner form member 18. The position of a
gate 144 across the chute or trough (39 will
prevent the plastic concrete from flowing out of
the open lower end of the chute or trough 139.

In order to provide a means whereby the plas-
tic concrete engaging .on the upper side of the
inner form member 18 may be leveled or
smoothed off, one channel member of each pair
of channel members f1f and {12 has secured to
the outer side thereof a screed plate 146. The
screed plate 146 on the channel member fil is
disposed oppositely from the screed plate dis-
posed on the outer side of a channel member 142,
The screed plate 146 extends upwardly from sub-
stantially the upper edge of the outer form mem-
ber 109 and may be bent obtusely to position the
upper portion thereof along the outer side of a
channel member 129 as shown at (41. The upper
end of the screed exténsion 147 terminates at a
point substantially in line with the axial center
of the pivot or post member 89,

In carrying out the method of construction of
the housing hereinbefore described, the radially
arranged longitudinally arcuate -reinforcing
beams 42 are initially mounted on the upper side
of the floor 20 and fhe post 89 secured in position.
The bracing members 81 are also secured to the

‘10
In this manner the lower end of the .
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floor 20 and to the beams 142 The inner form
structure 18 is then put in position in spaced
relation to the lower sides of the beams 42, The
outer form: 108 is then positioned in outwardly
spaced relation to the outer lower form 19 leav-
ing an open space at the upper end of the outer
frame member 109 within which the plastic con-
crete is adapted to be poured as it flows from the
troughs or chutes 139 and 140.

The concrete is poured into the hopper (30
and initially the frame structure 118 is rotated
with the gate members {44 in substantially par-
allel relation with the adjacent side wall (48
of the chute or trough 139. The gates 132 may
then be moved to an open position to permit the
concrete to flow into the chutes or troughs (39
and 140. This plastic concrete will drop into the
space between the two forms 719 and 109, After
this space has been fllled with concrete the
lowermost one of the gates (44 may be swung '
across the chute (39, and a similar gate (44
swung across the lower portion of the chute or
trough 146.

This gate 144 will.then direct the plastic con-
crete onto the upper side of the inner upper form
member 80 at a point above the outer form mem-
ber 108. The screed members (46 will smooth
the concrete as the frame structure (10 is rotated,
and when a sufficient amount of concrete hss
been discharged from the lower portion of the
chute or trough 139 with the gate {44 in opera-
tive position, the next gate (44 above the lower

. gate may be moved to an operative position to

a5
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provide for the discharge of the plastic concrete
in a higher position. This operation will con-~
tinue until the entire form 80 has been covered
with concrete and the concrete smoothed by
the several screed members {46.

After the concrete {49 has set, the ventllator
structure; including the tubular member 61 and
the hood, may be secured to the sleeve 51 after
the removal oi the frame structure 110. With
the ventilator structure in position, the housing
33 is then adapted to be covered by dirt 150 to
the desired depth, the dirt being flared out as
at 151 about the lower portion of the housing
33. The increase in the depth of the dirt (5}
about the lower portion of the housing 33 pro-
vides a means whereby in the event any ex-
plosion should occur which would destroy the
housing 33, the increased depth of the dirt as
shown at 181 will prevent the fragments of
concrete from scattering to lateral points, where-
as the substantially thin coating of dirt shown
at 150 will permit the upper portion of the hous-
ing 33 to shatter and to be blown in a more ver-
tical position. -

The housing structure hereinbefore described
has been designed particularly for the reception
of explosives such as bombs, shells, powder or the
like, and by providing & housing structure or
magazine which is so constructed that it may be
readily covered with dirt, the dirt covering the
magazine may be sodded or otherwise provided
with means for camouflaging the magazine. By
providing an improved method of constructing

" the magazine or housing hereinbefore described,
. - the magazine or housing may be easily and quick-

70

7%

ly constructed at any desired point, and if desired,
a number of these housings may be mounted in
a group a slight distance from each other, so

that an explosion in one housing will not affect
an adjacent housing, This is accomplished by
providing the greater depths of dirt as shown at
51 about the lower portions of the housings,
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thereby providing a cushioning ‘means to pre-
vent the fragments of the housing from being
thrown laterally or horizontally in an area close
to the exploded housing. After the concrete
has properly set, the interior form is removed
and the exterior form also removed, so that the
housing will appear as shown in Figure 3.

What is claimed is: : .

1. Apparatus for constructing and shaping a
concrete dome shaped structure, comprising a
longitudinally arcuate frame, wheels carried by
the opposite ends of said frame, and an upright
supporting post engaging the central portion of
said frame,

2. Apparatus for constructing and shaping a
concrete dome shaped structure comprising a
longitudinally arcuate frame, traction means car-
ried by the opposite ends of said frame, opposed
concrete guiding troughs carried by said frame,
-and a centrally disposed hopper extending above
the inner ends of said troughs. )

3. Apparatus for constructing and ‘shaping a
concrete dome shaped structure, comprising a
longitudinally arcuate frame, traction means car-
ried by the opposite ends of said frame, opposed
concrete guiding troughs carried by said frame,
independently operable gates carried by each
trough for discharging the concrete at prede-
termined points along the length of said frame,
and a centrally disposed hopper extending above
the inner ends of said troughs

4. Apparatus for constructing and shaping a
concrete dome shaped structure comprising a
longitudinally arcuate frame, traction means car-
ried by the opposite ends of said frame, opposed
concrete guiding troughs carried by said frame,
a centrally disposed hopper extending above the
inner ends of said troughs, and screed means de-
pendingly carried by said frame.

5. Apparatus for constructing and shaping a
concrete dome shaped structure, comprising a
longitudinally arcuate frame, traction means car-
ried by the opposite ends of said frame, said
frame including opposed pairs of inwardly and
upwardly convergent channel members, inter-
secting bracing members secured to said chan-
nel members, a longitudinally arcuate plate fixed
to the convergent ends of said pairs of channel
members, a hopper extending upwardly from
said plate, and a pair of troughs carried by said
frame and extending from said hopper.
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6. Apparatus for constructing and shaping a
concrete dome shaped structure, comprising a

- longitudinally arcuate frame, traction means car-
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ried by the opposite ends of said frame, said
frame including opposed pairs of inwardly and
upwardly convergent channel members, inter-
secting bracing members secured to said chan-
nel members, a longitudinally arcuate plate fixed

-to the convergent ends of said pairs of channel

members, a hopper extending upwardly from said
plate, a pair of troughs carried by said frame
and extending from said hopper, each trough
having an opening in a side thereof between the

‘ends thereof, and a gate movably carried by each

trough for positioning across the trough adja-
cent said opening to thereby direct the plastic
concrete through the opening.

7. Apparatus for constructing and shaping a
concrete dome shaped structure comprising . a
longitudinally arcuate frame, traction means car-
ried by the opposite ends of said frame, said
frame including opposed pairs of inwardly and
upwardly convergent channel members, inter-
seciing bracing members secured to said chan-
nel members, a longitudinally arcuate plate fixed
to the convergent ends of said pairs of channel
members, a hopper extending upwardly from said
plate, a pair of troughs carried by said frame and
extending from said hopper, each trough having
an open lower end and at least a pair of open-
ings in a side thereof, and a pair of gates pivot-
ally carried by each trough oppositely from said
openings and swingable across the trough bot-
tom to thereby direct the discharge of concrete
through a selected opening.

8. Apparatus for constructing and shaping a
concrete dome shaped structure, comprising a
longitudinally arcuate frame, traction means
carried by the opposite ends of said frame, said
frame including opposed pairs of inwardly and
upwardly convergent channel members, inter-
secting bracing members secured to said channel
members, a longitudinally arcuate plate fixed to
the convergent ends of said pairs of channel
members, a ceniral supporting post, means sup-
porting said post in upright position, means
rotatably supporting said frame on the upper
end of said post, 8 hopper extending upwardly
from said plate, and a pair of troughs carried
by said frame and extending from said hopper.
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