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To all whom Lt MaYy CONCer:

Be it known that I, GEORGE D. HARDER, a

citizen of the United State ,residing at Ooble%—
kill, Schoharie county‘,_State of New York,
have invented certain new and useful Im-
provements in Silos, of which the following is
a specification.

My invention 1elates to silos or tanks of
that class in which a continuous opening is
made from top to bottom, through which the
contents are removed at mtervals It is par-
ticularly desw'ned for tanks used for holding
ensilage.

I have shown the invention as applied to a
round silo composed of various staves and
hoops made on the same general principle as
a barrel, except that the staves are straight.
The vertical openingin this silo is made from
top to bottom and practically continuous, and
the opening is closed by asuccession of boards
or sections of doors inserted and removable
from the top downward like the opening and
sectional closing of an ice-house. 1 do not
herein claim, therefme the vertical opening
from top to bottom nor the round construe-
tion of the tank or silo, nor the means for
closing formed in seotmn& and ingerted soas
to be removable from the top downward and

arranged to be pressed against the wall or

any part of the wall in an outward direction,
as I am aware that these devices and ele-
ments are very old in the same or analogous
structures.

My invention relates paitleulmly to the-
special form of brace or stay-piece for hold- |

ing the edges of the opening at the proper

distance from each other to prevent collapse,
and, further, in the special means for hold- |

ing the sectwns ot the door firmly in place.
My invention is illustrated in the accom-
panying drawings, in which—
Figure 1 shows a front elevation of the silo.
Fig. 2 shows a cross-section, on an enlarged
scale, of a part only of the silo around the

opening, the base being broken away. FIig.3

shows, on a still larger scale, a plan view of
the brace and FIU‘ 4 shows a front view of

the same. Fig. b is a section on line 2 x of
Fig. 3. Fw 6 shows a modlﬁeatlon of the re-
mforee

In the drawin ag, Fig. 1showsa general f01 m
of a silo eonstructed. of staves and hoops.

the reinforce f.

| has an opemnﬂ' from top to bottom, as show |
“at a, and is bound together by hoops b, ex-

tendmn' completely around the silo. As a
matter of ecourse the edges of this opening
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must be braced by cross-pieces inserted be-

from collapsing. These braces are made in

special form, as I now proceed to explain.
The form shown in Fig. 3 consists of a

str aight bar ¢, having at each end a flange or

tween the edges to prevent the structure
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bearmﬂ' d atb I'lﬂ‘ht ano'les, substantially, to the .

bar ¢.
to bear against the edge ofone, thickness of
the wall of the silo, but not to overlap, so as
to interfere with the door-sections. Outside
of this bearing d is an inclined extension ¢ of
the brace, which is fitted to bear on the out-
side of the silo-wall, and this is provided with
holes 1 and 2.

Referring now to Ifig. 2, it will be observed

‘that a casing or 1emfor'ce fis provided on

each side. of the opening and fixed upon the

edge of the wall, so as to overlap said edge
and afford a beaurmcr for the flange d and ex-
tension e, the first bearing against the edge
of the reinforce and the second on the outside
thereof. The brace is held by bolts g, which
pass through the reinforce and through a
stave and so bind the whole together. The
door is composed of sections /2, which may be
simply cross-staves dovetailed and made so
as to be placed one on the top of the other
with the ends bearing on the outside against
That part of the reinforce
against which the ends of the pieces h bear is

These beal ings or flanges are adapted
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pr rovided with rubber or other suitable lining .-

to form an air-tight packing. The pressure

of the contents of the silo may be relied upon
10 press o

outwardly the pieces i to form an
air-tight joint, if constant care be used to

1 press the material down in filling the silo, so
as tocreate a sufficient pressure; but this con-
-stant care on the part of the workman can-
| not be relied upon, and I have theretore pro- -

vided a metallic strip or plate 7, extending
from top to bottom and arrang ed to overlap
the edge of the stave at the margin of the
opening on the inside. The bolts g pass
through this plate and are held in any suit-

able manner. Preferablytheboltsareheaded
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on the inside and are provided with nuts on

It | the outside, so that they may be turned up
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to draw the ﬂa,n oe 1n elosely after the pieces

h are inserted, or the bolts may be riveted or

otherwise set in fixed position, the parts be-

ing adjusted so that the pieces 1 may be
crowded down one after the other firmly in

place and so closely fitting as to bear tightly
{ with cross-pieces or door-sections 7 arranged

against the packing. The reinforce may be

on the inside instead of the outside, as shown
~in Fig. 6, in which case the braee will bear |

aﬂamst the outer edge of the staves and the

seetmn% h will bear aﬂamst the inner surface
of the staves and abut against the edge of the

reinforce. 1*efr.;1rd a8

equivalent.

In order to obviate the necessity of a sepa-
rate lJadderorladders, brackets are fixed upon
the "outside of the silo, and to further
strengthen the brace I have provided an addi-
tional outside bar on the br ace, (shown at m.)
If the brace be made of cast-iron, this addi-
tional bar may becastin one piece therewith,

This con S’tI‘H ction 1

and if of wrought-iron it may be made sepa-

rate and the parts riveted togetner. Prefer-

“ably I curve the bar outward slightly, as

shown in Ifig. 3, and proportion the metal in

‘the parts so that the strain at the ends may,

be provided for. This construction brings
the ladder at the point where the door-sec-

tions are to be inserted and removed, and 1t
is convenient and saves the expense of a SeP-

arate ladder.

The cross pieces or sections A i in pIELCtIGG
are of the same material as the staves and
are simply narrow strips of board with dove-
tails, the boards being set with the ribs pre-
sented nupward and the grooves downward to
prevent water accumulating in the grooves.

They may be taken out in discharging the silo

one by one, so that no lifting of the material is
required. It may then be simply raked out.
I claim—
1. In a silo or t&nk having a contmuous

~opening from top to bottom and a reinfor cing-

strip ELTJ the edges of the opening auanﬂ'ed to
form an 0ve11ap, a packing on the inner face
of the overlapping part, a brace having shoul-
ders bearing against the ovellappmﬂ* edges

and an eztenswu bearing against the outer
face of the overlapping part in combination

to bear at their ends against the packing and

bolts for holding the parts to'ﬂ'ether substan-

tially as descnbed

2. In a silo or tank having a continuous
opening from top to bottom and a reinforcing-
strip on each side arranged to form an over-
lap, said overlap havmﬂ' a packing on its in-
ner face, a brace hamnfr shoulders arranged
to bear acramst the edﬂ'es of the ovellappmw
part and e&tenswns bearmn' upon the outer

face of said part, in combination with the

sections N arranged as described and with a
plate 2 and smtab]e bolts holding the parts
together.

3. In a silo or tank having a contmuous-
opening from top tobottom, and door-sections
arranged across the opening, an overlapping

part arramst which the said sections bear and
a bmeket composed of a straight bar having
shoulders adapted to bear aﬂ*amst the over-

lapping part and an &ddlmoual bearing m

forming at the same time an additional brace
and serving as the bar of a ladder, substa,n-
tially as described.

4. In a silo or ftank havmg a contmuous
opening from top to bottom, braces Dbetween

the edges of the walls formmfr the opening

door-sections for closing the opening and re-
inforeing-strips for the (1001’* -sections, sub-
stantially as described.
- In testimony whereof I affix my swnature
in presence of two witnesses.
| GEORGE D IIARDLR
W’itnesses 4
SANFORD S. MYERS,
EsTELLE M. TIDD.
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