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1,208,398.

Specification of Letters Patent.
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Application filed Décember 22, 1911, Serial No; 667,345,

Zo all whom it may concern: o
Be it known that I, ALexanpir J. Stomser,

a citizen of the United States, and a residént’

of Chieago, county of Cook, and State of
Ilinois, have invented certain new and use-
ful Improvements in Processes and Appa-
ratus for Erecting Concrete Structures, of
which the following is'a specification.

The invention relates generally to appa-
ratus for erecting structures from cement,
concrete and other plastic materials and has
for its object to provide apparatus where-
with the process of construction thereof can

be simplified and wherewith a moré substan-

tial structure can be obtained than is' possi-
ble with apparatus hitherto devised. =

A further object of my invention is t6
provide apparatus which will be compara-
tively simple and inexpensive as to construc-
tion and mainteriance and which can be suc-
cessfully used by unskilled laborers; and a
special object is to provide apparatus for

building a protrusion in the form of & chute

or the like upon'the body proper of the stric-
ture simultaneously with the forming there-
of in such manner that the structure will
be of uniform strength and rigidity through-
out.

My invention consists generally in appa-
ratus wherewith the above named objects
and several other objects, which shall here-
after appear, are attained as will be more
fully disclosed in the following specifica-
tion and appended claims. ‘

My invention will be more readily under-
stood Dby reference to the accompanying
drawings which illustrate apparatus par-
ticularly designed for the erection of silos.

Figure 1 is substantially a vertical cen-
tral section illustrating a silo in course of
construction with apparatus embodying my
invention; Fig. 2 is a'transverse section sub-
stantially on the line 2
is an enlarged transverse section of the pro-
truding or chute portion of the silo; Fig. 4
1s a vertical section substantially on the line
4—4 of Figs. 2 and 3; Fig. 5 1s a top plan
view of the silo and apparatusshown in Fig.
1; Fig. 6 is a view partly in central section
and partly in elevation of the upper and
roof portion of the silo illustrating particu-
larly means for forming the cornice; Fig.
7 18 a detail perspective view showing one
of the brackets for supporting the cornice
forms; Fig. 8 is a perspective view of the
novel form of bucket used for placing the

2 of Fig. 1; Fig. 38

concrete in the form; Fig. 9 is ' transverse
central section thereof illustrating the han-

~dle control for the bottom; Fig. 10 is'a’ per-

spective view of one of the wedges used to
secure the segments of the molds removably
together; Fig. 11-is a perspective view .of
the  ladder member showing its relatior to
the main wall of the mold; and Fig, 12 is a
perspective view of a clip used to hold the

outér and- inner chute forms in’ proper

60
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spaced relation; Figs. 13 and 14 are perspec: -

tive and' somewhat - diagrammatic views

showing the mode of raising' the derrick and
the concréte molds for forming a new course
of wall; : ;
While the apparatus hete shown is par-
ticularly designed and adapted for silos of
circular cross sectioni, it will, of course be

undeistood that silos of different forms as

well as other structures can be erected with
apparatus embodying my invertion’ by

~adapting same to the particular shape of

such other structure. A desirable silo com-
priseés a main body portion of circuldr cross
section which' is of considerablé height and
in which silage is stored. For convenience

in removing the silage a vertical slot is made

in the structure, preferably the entire
height, and at this place a chute is provided
through which the silage canbe thrown to
the ground. The silo should be so nearly
air tight as to prevent excessive férmenta-
tion of the silage. With appardtus hitherto
devised it has been difficult, if not imprac-
ticable, to build the chute simultaneously
with' the main body of the structure, and
hence in erecting a concrete silo the body

portion has often been erected first and then'

a chite of wood or other material added
later. This is'not only a laborious and ex-
pensive manner of constructing a silo, but
the resulting structure is one which is not
of uniform strength and which is not sub-
stantially air tight.

By use of apparatus embodying my inven-
tion the silo body portion and chuté can be
constructed simultaneously in an easy and
inexpensive manner and a substantially air
tight structure of uniform strength can be
secured. Referring now to the drawings, I
shall describe same in-detail. o

I wusually provide two' complete forms
which are alternately placed one upon the
other for forming successive courses of wall.
As these are identical in construction, a
description of one will serve for both, and
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for sake of conﬁeniénce T shall refer to them

as “upper” and “lower ” forms. The-lower
form comprises an outer wall 1 and an in-
ner wall 2 which are spaced apart to re-
ceive concrete, forming the wall 3. The
inner wall 2 of the mold is cylindrical in
form comprising a plurality of segments 4,
while the outer wall 1 is substantially cylin-
drical with a protruding substantially semi-
cylindrical portion 5 which in conjunction
with the supplemental wall 6 serves to form
the chute portion 5 of the silo. The seg-

‘ments 4 of the inner wall 2 consist of sheet

metal 8 braced above and below by angle
irons 9 and 10 respectively and at cither
end by vertical angle irons 13. ~The sheets

8 are braced further by intermediate chan-
‘mel irons 14. The segments 4 are removably

secured together by pins 15 passing through
the ﬂanges 187, which serve properly to
aline ‘the forms, and by wedges 16 which
straddle the adjacent flanges 137,
the segments 4 are slightly spaced apart at 17
by blocks 18 which may be knocked out to
permit easy removal of the various segments
4 from ‘the wall.
prises a plurality of segments 24 for the

- main body portion of the wall and a mem-

30

ber 25 for the chute portion. The segments
24 are similar in construction to the seg-
ments 4 of the inner wall, comprising a sheet
m(,mber 96 braced above and below by angle

- irons 27 and 28 respectively and at.the ends
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. the member 5 in proper position.
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by vertical angles 29.  The flanges 29* of the
angles 29 are plovided with reOistelinO holes
tthlo‘h which pins 15 pass to y aline the seg-
ments, and wedges 16 straddling the ‘Ld.] a-
cent flanges 29* serve to hold tne segments

,removably together in same manner as the

segments of the inner wall: The chute mem-
ber 5 comprises a substantially semi-cylin-
drical sheet 80 having outwardly curved end
portions 31 which meet the ends 24* of the
segments 24 of the main form. The sheet 30
is braced at the top and bottom by angle
irons 82 and- 83 respectively and at the ends
by vertical angle irons 34. The flanges 34*

ol the vertical angles 34 have holes which

register with holes in the flanges 29* and
through which pins 15 pass to aline and hold
Wedges

16 straddle the adjacent flanges 29* and 34*

for holding the parts removably together
against the pressure of the concrete in the

same manner as described with reference to
other parts of the form.

The inner wall 6 of the chute form com-
prises a plurality of segments 386 each of
which consists of a sheet 37 strengthened at
the top and bottom:by angle irons 5 38 and 39
respectively and at the ends by- vertical

_angles 40, the adjacent flanges of which are

promded Twith registering holes and are held
removably uooetl"er by pins 15 and wedges
16. The members 36 end a short distance

Two of -

The outer wall 1 com- -

1,208,398

from the inner wall 2 and the space there-
between is occupied by ladder members 41
which are properly not a part of either the
upper or lower form but act in conjunction
with both to complete the form as will be
described more fully heveinafter. The lad-
der members 41 are braced by vertical angles
42 and 43, the angles 42 contacting the inner
wall 2 of the main form and the angles 43
contacting and alining with the angles 40 of
the adjacent segments 36. L bolts 4 passing
through the wall 2 and engaging the angles 42
serve to hold one edge of the ladder section 41
in position. The other edge is held properly
in position by a plurality of U-clips 45 which
are riveted to the angle 43 and which strad-
dle the flanges of the adjacent angle irons
40. The ladder members 41 arve further
strengthened against collapse by cross bars
46 which have turned down end portions for
engaging flanges 47 on members 41. Over
the top form I place U-shaped clips 46* (sce
Figs. 4 and 5) which serve further to posi-
tion and hold the members 41.

t is desirable to have a ladder in the
chute and so I arrange cross rods 48 prop-
erly placed which have their ends 48’ em-
bedded in the concrete, as is well shown in
Figs. 2 and 38.- The members 41 are cut
away at 41* to accommodate the ladder rods
48. When the silo 1s filled it is necessary
to close the continuous opening or slot
formed at 17 between the main silo chamber
1* and the chute chamber 5% This is done
by placing a plurality of door sections across
the opening 17. I provide the ladder mem-
bers 41 with projecting portions 41° which
form substantially V-shaped recesses in the
inner -sides of the chute. The ends of the

door sections enter these recesses and the 1

doors are thereby held in position against
the pressure of the silage. The door sec-
tions may be raised and lowered in the V-
recesses to permit easy removal of the silage.
The outer chute wall 5 is braced temporarily
by turnbuckle braces 50 comprising the
turnbuckle portion 51 and the end links 52
and 53.. The links 52 and 58 extend through
the outer wall 5 and through the ends there-
of stop pins 54 are placed. To permit easy
removal of the turnbuckle braces when tak-
Ing the form apart, I provide hook-and-eye
Lonnecuons 55 between the parts, one con-
nection being formed to permit entire sepa-
ration of the ] parts. Tt will thus be seen that
the form for making the main wall of the
silo and that for making the chute portion
are connected to constitute a single form or
mold whereby an integral wall can be made.
Reinforcing material 3* continues from the
main wall 8 through the chute wall 5 and
back, binding the chute portion firmly to the
main wall.

The upper form is vertically alined with
and placed upon the lower form with the
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holes 56 of adjacent angle irons registering.
Pins 15 passing through these holes and
wedges 16 straddling the angle iron flanges
serve removably to secure the upper and
lower forms together. The two walls of the
forms are properly spaced apart and braced
by channel irons 60 which are radially ar-
ranged being secured at the center to a
plate 61. Limit pins or bolts 62 spaced
apart the desired distance extend through
the channel 60 and engage the angle irons
of the walls 1 and 2 (see Figs. 1 and 5) and
thereby prevent same from spreading apart
by pressure of concrete. By varying the dis-
tance between the bolts 62 the spaced rela-
tion of the walls 1 and 2 can be controlled.
The channels or cross braces 60 serve to sup-
port a derrick 70, the mast 71 of which rests
upon the channels 60 over the center plate
61, being removably secured thereto by eye
bolts 72. The eye bolts 72 engage a cross
pin 78 in the mast 71 and extend through
plate 61 under which nuts are provided for
binding the mast to the center plate. .The
mast 71 is further braced by angles 74 which
are bolted to the channel irons 60. Mounted
at the top of the mast is a horizontal boom
75 which is supported at the inner end by a
plug 76, which is inserted in the mast and
to which the boom is pivotally secured. The
boom is supported at the outer end by a
horse 77 comprising legs 77’ and 77, the
lower ends of which rest upon the outer
wall 1 of the form. The form is pivotally
secured between the upper ends of the legs
77 and 77”. Thus the boom, while it is
stationary in the sense that it cannot be
swung around the mast, may be swung verti-
cally by virtue of the pivotal connections.
A pulley 80 is provided at the outer end of
the boom whereby material may be raised
from the ground by means of buckets 81
and tackle 81°. The bucket 81 is of unique
construction and will be described in detail
hereinafter. The material being raised by
means of the pulley, tackle and bucket is to
be distributed throughout the form and for
doing this conveniently I provide an arm 82
which is swingably mounted on the mast 71
by means of bearings 83. The arm 82 may
be swung around so that the link 84 thereof
can be attached to the bucket and it can then
easily be moved about to deposit the concrete
in the degired place in the mold. The braces
supporting the derrick structure are made
rigid by a suitable truss 6022 ‘
The method of raising the elevating and
concrete distributing = mechanism in the
course of the work will best be understood
by reference to Figs. 18 and 14. The con-
crete material is raised by the derrick 70,
and deposited in the form until both forms
are full. When the concrete in the lower
course has set sufficiently I raise two of the
angle irons 60, of the derrick base, and un-

der each of these I place a prop or horse 60,
The props 60 are preferably placed upon
the outer mold form for the sake of con-
venience. This having been done, I loosen
several of the segments of the lower inner
mold form, and place them in position upon
the inner upper segments marked “S” in
Fig. 13. Because the derrick is suitably
spaced above the top mold by means of the
horses, 60* the mold forms can be freely
placed in position. So soon as the inner
mold forms are placed on the forms “S” T
secure them by means of the wedges 16,
hitherto described. The props 60* may then
be removed whereupon the angle irons, 60,
of the base rest upon the newly positioned
inner upper mold segments S, as is well
shown in IFig. 14. By propping up the other
side of the derrick, as is well shown in Fig.
14, the remainder of the lower inner form
can be raised to complete a new upper inner
wall. This having been done, the props 60°
may be removed as the newly positioned in-
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ner wall is now in place and serves to sup-

port all the legs of the derrick. The outer
lower mold segments are now loosened and
secured to the present upper mold segments
to form the new outer wall. This having
been accomplished, it is obvious that a new
mold cavity is provided. In like manner as
many courses of wall as desired may be sim-
ply and easily built. - It is just as easy to
construct a silo one hundred fifty feet high
as ‘one fifty feet high. Most of the form
raising operation can be conveniently ac-
complished by means of the block and tackle
on the boom. The derrick lends itself ad-
mirably to this alternate raising of first one

_side and then the other, because of its jointed

construction.

As before stated, the members 41 are not
properly a part of cither form and I arrange
a plurality of same so that they overlap, 4. e.,
extend: above the uppermost form so tha
there will always be a portion thereof to
which the empty form or mold can be at-
tached. I have here shown the ladders 41
as. composed of two members 41° and 4i¢
parted at 41° (see Fig. 4) but if found de-
sirable a greater number of parts may be
provided. They are, therefore, in a sense
ladders to which the empty forms are
secured and wall sections serving to complete
the inner supplemental wall 6 of the chute.
When the structure has reached the desired
height, the derrick is used to raise the roof
material and is then dismembered and low-
ered to the ground. The form used for the
last or highest course of wall is kept .in
place and serves to support the roof form
as well as the cornice form. The roof form
comprises suitable braces 90 which rest upon
the inner wall of the form and which sup-
port. a covering 91 on which the concrete
may be placed.
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themselves to those -skilled

‘The cornice form comprises a bottom or
floor portion 92 which is supported by a
plurality of brackets 93 secured to the outer

‘wall of the form. - As the brackets 93 are
-used only when constructing the cornice, I

seeure same removably to-the angle irons 27
of the outer form by bolts 94. An upright
wall 95 is arranged on the member 92 which
serves as the outer wall of the cornice.. It
will thus be seen that the parts constituting
the cormice form or mold are all easily se-
cured to and removed from the regular wall
mold. - After the roof and cornice have set
sufficiently, the cornice form and supportm"
mold are dismembered.

In Figs. 8 and 9 T have illustrated a bucket
81 particularly adapted for use in placing
concrete in molds. It is substantially an in-
verted rectangular pyramid open at the top
and closed -at the bottom. The bottom is
closed by a door 101 which is secured by a
hinge 102 to omne side of the bucket. An up-
stfmdmd rod 103 is secured at the bottom to
the door, and has a hand ring 104 at its
upper end which can be phced in a recess
104’ of the bucket side, thus making the
rod 103 a latch to hold the door’ bottom
closed. Thebottom can be manually opened
and closed to deposit the concrete just where
needed and in the quantity desired by re-
moving- the hand -ring from ‘engagement
with the bucket. The bottom is: preferably
about the width of the wall to be made so

-that the concrete can be éasily deposited in

such quantity as to fill the mold form evenly
A bucket of the size used for constructing
silo with my:apparatus: contains more--¢on-
crete than can be lifted by a man and so-the
same is supported by the handle 105 on the
swingable arm 82-of the derrick. - The oper-
ator is thus free to control the deposit of

“material by means of. the- hand rod 108.

As varlous’ modifications - will suggest
in the art
to which this appertains, T do not wish to be
limited to-the specific construction, arrange-

~ment and use herein shown and descrlbed

T claim as new:

- 1. In an apparatus for erecting concrete
structiires, the combination of - concrete
elevating and_distributing” ‘mechanism with
upper and lower mold forms constructed for
interchange ‘of position, said upper and
lower: forms comprising’ outer and inner
walls, each composed of a plurality of sec-
tions removably secured together, and said
concrete elevating and distributing mech-
anism being formed for continuous support
solely upon the forms as they- are raised to
provide mold cavities- for successive courses
of wall.

9. In - apparatus for erecting concrete
structures, the combination of segmental up-
per and lower forms comprising outer and
inner walls, means removably- securing the

1,208,398

upper and lower forms together adapting
same for interchange of position, with con-
crete elevating and distributing mechanism
supported ipon the upper form and spacing
the walls apart, said concrete elevating and
distributing mechanism adapted to be con-
tinuously supported solely by the forms as
they are raised to form mold cavities for suc-
cessive courses of wall.

3. In apparatus for erecting concrete
structures, the combination of a segmental
mold comprising upper and lower forms
removably secared together and adapted to
be segmentally removed and alternately se-

cured one above the other, concrete elevating
“and  distributing mechanism  supported

upon the forms and comprising a base por-

tion engaging the outér and inner walls of
the form and spacing them apart, a cen-

trally arranged vertical mast secured to the
base,'a horizontal member pivotally attach-
ed to the upper part of the mast and extend-

ing beyond the outer mold wall, and means

suppo1t1no the outer end of the lorizontal
membu from the mold form.
4. Apparatus for erecting concrete struc-

tures, comprising in combmatlon forms for

molding concrete consisting of outer and in-
ner walls, comprising upper and lower plu-
ral member forms 1emomb1y secured to-
gether and adapted for interchange of po-
1’(1011, combined mast supporting (md form-
wall “spacing ‘means comprising centrally
connected cross beams resting upon and en-
gaging the walls of said form, a mast cen-
trally arranged on said combined mast sup-
port and spacer, a boom pivotally connected
at -the inner end to the mast, a depending
member pivoted at the outer end of the

-boom and resting upon the forms, and con-
raising means on' -

crete elevating and form-
said boom.

5. Apparatus for erecting concrete struc-
tmes, comprising in combination forms for
molding concrete consisting of outer and in-

‘ner Walls, comprising upper and lower plu-

ral member forms removably secured to-
gether and adapted for interchange of posi-
tion, combined mast supporting and form-
wall spacing means comprising centrally
connected cross beams resting upon and en-
gaging the walls of said form, a mast cen-
trally arranged on said combined mast sup-
port and spacer, a boom detachably and

pivotally connected at its innér end to the ;

upper part of the mast, a depending member
pivoted to the outer end of the boom and
supporting the boom by engagement with
the outer wall of the form, substantially as
deseribed.

6. In apparatus for bhuilding concrete
structures, the - combination of concrete
forms consisting of outer and inner walls
comprising upper and lower forms, each
consisting of a plurality of segments re-
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movably secured together, a mast, a com-
bined mast support and form-wall spacer on
said forms, a concrete elevating and form-
raising arm pivotally and detachably con-
nected at its inner end to said mast, saw-
horge-like legs pivotally secured to the
boom mnear its outer end and depending
therefrom into engagement with said forms,
and an arm swingably mounted on the mast
for distributing concrete.

7. In apparatus for erecting concrete
structures, the combination of a concrete
mold comprising outer and inner walls and
upper and lower forms, each composed of a
plurality of members removably secured to-
gether, a mast having a web base supported
upon the upper forms, means thereon hold-
ing the outer and inner walls in proper
spaced relation, a jointed boom and support-
ing horse, the inner end of the boom being
supported upon the mast and the outer end
supported by said horse-engaging the mold
form, the said mast and base adapted to be
raised upon one side for the placement of

&,

the lower forms thereon, while the boom and
supporting horse continue to be supported
respectively by the mast and mold form,
substantially as described.

8. The process of erecting concrete struc-
tures which consists in employing a first and
a second mold, each comprising outer and
inner walls which are respectively substan-
tially inexpansible and non-compressible,
filling the space between the outer and inner

walls with concrete, whereby the mold walls 3

are held in place, free from mechanically
connecting devices and continuously sup-
porting concrete elevating and distributing
mechanism upon the concrete mold walls
and thus step by step forming so many
courses of wall as may be desired.

In testimony whereof, T have hereunto set
my hand this 14th day of December, 1911,
in the presence of two subscribing witnesses.

ALEXANDER J. STOESER.

‘Witnesses :

L. B. Serincer,
Arraor W. Nerson.

Coples of this patent may be obtained for five cenfs each, by addressing the “Commissioner of Patents,
Washington, D, C.”
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