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To all whom i may concern.: :

Be it known that Pmrer J. Hawmier, de-
ceased, late a citizen of’ the United States,
residing at Chicago, in the county of Cook
and State of Illinois, has invented a mnew
and useful Fertilizer Drier, of which the
following is a specification. '

This invention relates to certain improve-
ments in machines or apparatuses used for
drying fertilizer in preparation for its com-
mercial nse.

As commonly constructed at the present
time, such driers embody an inner and an
outer inclosing drum or cylinder: of steel,
these two drums or cylinders being per-
fectly plain, spaced apart to form a steam-
space, whereby the inner drum is heated,
provided with suitable feed and discharge-
openings, and an axially positioned agitator-
shaft carrying radiating. agitator-arms.

While the drier thus described is, to 2
certain extent, practical for the purpose in-
tended, yet there are many serious objec-
tions. -Some of such objections are its ex-
pensive construction, owing to the fact that
it mecessarily includes hundreds of stay-
bolts and rivets; the necessity of employing
comparatively heavy gage metal in order
to provide a reasonable foundation for the
stay-bolts; the fact that said stay-bolts and
Fivets become loosened by the contraction and
expansion of the metal, thereby cdusing the
drums or cylinders to leak; and, finally, by
reason of the heads of the stay-bolts being
Jocated at the inmer side of the inner drum
or cylinder, such form obstructions upon
which the material being operated wpon
finds ready lodgment and furthermore ne-
cessitates an undue and an undesirable short-
ening of the agitator-arms in order that they
may escape or clear the heads of the rivets
and stay-bolts, thus permitting of this lodg-
ment of material being still further aug-
mented to the extent of forming an insula-
tion around the interior surface of the drum,
greatly to the detriment of its heating abil-
ity, whereby. the efficiency. of the apparatus

becomes reduced. .

50

The principal objects of this invention
are, therefore, to overcome the_ objections
stated, by reducing very materially the cost
of manutacture by reason of an entire omis-
sion of the now commonly Smployed hun-

1921. Serial No. 444,880%.

dreds of stay-bolts and rivets; to provide a
smooth inner surface for the inner drum or
cylinder, thus permitting the agitator-arms
to travel close thereto and prevent the accu-
mulation or deposit of material upon said
surface, thereby increasing the heating effi-
ciency of the apparatus; to provide an in-
creased heating-surface for the inmer cylin-
der; to provide for the expansion and con-
traction of the metal; and, finally, by the
omission of said stay-bolts and rivets to
permit of the use of lighter gage metal in
the construction of the cylinders.

And the invention consists in certain fea-
tures of comstruction hereinafter referred
to and more particularly pointed out in the
claims. '

Referring to the drawing, 1n which is
illustrated this invention in side elevation
and partial section, 1 designates the outer
dram or cylinder, within which is inclosed
the inner drum or cylinder 2, the latter be-
ing of less diameter
combining therewith to form an interme-
diate annular steam-space 3. Steam under
pressure is admitted to the steam-space by
means of inlet-pipes 4 located near the oppo-
site ends of the apparatus andleading from
any suitable source of steam-supply. At op-
posite sides the apparatus is provided with
exhaust-pipes 5, which may return to ‘the
steam-supply or elsewhere. ‘ .

Spacing-rings 6 may be located at the op-
posite ends of the apparatus between the two
drums or cylinders, rivets 7 being employed
to connect the drums or eylinders and the
Tings. N :

The outer drum is a plain cylinder, as here-
tofore, but the inner drum or cylinder is
annularly corrugated, preferably as shown,
though other forms of corrugations capable
of performing the functions and rendering
the advantages attained thereby may be sub-
stituted. As will be obvious, by thus ‘corru-
gating the inner drum or cylinder, the same
‘s rendered stronger and better capable of
withstanding the steam-pressure; also-1t pro-
vides 2 much greater heating-surface; pro-
vides for expansion and contraction, and,
being stronger, may be formed of lighter

material and without stay-bolts and rivets,
js materially reduced.
the inuner surface of the

whereby the cost
And, furthermore,
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inner cylinder heing smooth and unbroken
by the presence of rivet-heads, the agitator-
arms may be so proportioned that therr ends
will operate in close proximity to the sur-
face of the inner cylinder, thus preventing
accumulations or deposits thereon and its con-
sequent insulation: and decreased efficiency.

The ends of the apparatus ave closed by
heads 8 and 9, bolted to the rings 6, and each
head is provided with a central journal-box
10, of some approved design, preferably
capable of containing a bath of lubricating-
oil.

These journal-boxes support an axially ar-
ranged agitator-shaft 11, preferably square
in cross-section, and having one of its ends
extended beyond one of the journal-boxes
and carrying a large gear-wheel 12, meshing
with and driven by a smaller gear 13, on a
drive-shaft 14, which may receive its power
from any suitable source.

Secured to each of the four faces of the
agitator-shaft in a successive manmer or
otherwise, as preferred, by means of ordi-
nary clamps and bolts, in the present in-
stance, are agitator-arms 15, radially dis-
posed from said shaft. Each of said arms
has bolted or otherwise affixed to its end a
blade 16, the outer edge of which is curved,
as shown, to conform to the corrugations of
the inner drum or cylinder. By thus shap-
ing the edges of the blades to conform to the
inner surface of the drum or cylinder in
which they are located, the spaces interven-
ing between the edges of the blades and the
wall of the cylinder are negligible, and hence
no opportunity is provided for deposits of
the material being operated upon to occur.
This is a very great improvement over the

resent -construction, wherein the distance

etween the edges of the biades and surface
of the cylinder, as required by the presence
of the heads of the rivets, greatly facilitates
such deposits, thus materially “interfering
with the radiation of heat and altogether
decreasing the efliciency of the apparatus.

At the front end of the apparatus and
leading to the interior of the inner cylinder
may be located a feed-hopper 17, while at
the opposite end there may be located a dis-
charge-opening 18, the latter being covered
by a closure or door 20 pivoted, as at 22, to
an intermediate point of the clamping-lever
21 fulerumed on the head 9. The lower end
of this lever may be bifurcated, as at 23, to
receive the outer threaded end of a pivoted
clamping-bolt 24, upon which is.threaded a
clamping-nut 25, for the purpose of clamp-
ing the lever and door in position to cover
said ‘discharge-opening. ,

"There may also be employed at the rear
end of the apparatus a superimposed cham-
ber 19 communicating with the interior of
the inner drum or eylinder, locating in such
chamber a foraminous diaphragm 26, and
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connecting the upper portion of such cham-
ber thus divided to any ordinary exhaust-
fan or blower (not shown) by a pipe 27.

In operation, the fertilizer, in a plastic
state, by reason of the moisture contained
therein, is introduced through the hopper
17 into the heated inner cylinder or drum 2,
the mass being constantly and slowly agi-
tated and subjected to the high temperature
for several hours, by which tune it will have
become dehydrated and may be removed
through the discharge opening in a manner
obvious. :

By providing an inner cylinder construct-
ed of metal of the requisite gage, and by
providing closely spaced corrugations, suffi-

70

80

cient strength and rigidity can be afforded -

to avoid the necessity for the use of any
stay-bolts, so that the inner and ovuter shelis
are secured together only at the ends of the
cylinder, and at the same time the structure
will be sufficiently resistant to withstand dis-
tortional strains due to steam pressure be-

tween. the shells, as well as strains incident

to the mechanical vibration to which the
drier will be subjected when in use. Such
vibration, when applied to a drier employ-
ing stay-bolts, has a tendency to loosen or
wear down the bolt-heads or the metal con-
tiguous thereto, so that leakage frequently
results, and a general deterioration of the
structure quickly ensues. TIt.is also difficult,
in applying and tightening said stay-bolts;
to maintain perfect uniformity in the curva-
ture of the structure, and any distortion
from a condition of perfect circularity in
cross section will be reflected by an irregu-
lar action of the agitator blades, which will
tend to approach toward and recede from
the surface of the drum during a cycle of
revolution rather than to maintain a uni-
form proximity, which is essential to best
results in operation. The presence of a mul-
tiplicity of stay-bolts also serves to afford
additional metallic conductors for the dis-
semination of heat with a resulting loss of
efliciency of the apparatus.
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Although the specification and drawings :

define a specific manner in which the inner
and outer shells are secured together with-
out the employment of stay-bolts, it is obvi-

115

ous that means of attachment other than

those particularly specified might be used to
obtain a similar result, without departing
from the spirit of the invention. o

As will be readily appreciated, the prin-
cipal wear upon the inner cylinder is at the
lower side, so that this side is the first to
become impaired by reason thereof, and it
has been customary in the use of the con-
ventional form of these apparatuses, when
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thus impaired, to reverse them, so that what .
was the lower side then becomes the upper

side. In this manner the life of the appa:
ratus was increased. By this invention, one
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is enabled, practically, to still further and to
about double the extent of the life of the
apparatus by turning the same only one
fourth of a revolution, this by reason of the
fact that so much of the bottom surface of
the inner cylinder does not become impaired
as heretofore because of the fact that it is

- kept clear of deposits of matter to a far
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eater extent, as heretofore explained, and
or the further reason that there is an utter
absence of rivets that become loosened and
their efficiency impaired by reason of such
excess deposits of material.

The following is claimed :

1. In an apparatus of the class described,
the combination with an outer cylinder, an
inner inclosed annularly corrugated cylin-
der, and an intermediate spacing -ring at

each end of said cylinder, of opposite heads

bolted to the outer faces
provided with bearings, an agitator-shaft
mounted for rotation in the bearings, agi-
tator-arms radiating from the shaft, and
blades carried by said arms and having their
outer edges curved to conform to the corru-
gations of the inner cylinder and positioned
I close proximity therewith.

2. In a machine of the class described, the
combination with inner and outer spaced
apart cylinders, heads for the cylinders, one
of which heads is provided with an opening
in its upper side, of a chamber located at
one end of the machine, a pipe connecting
the lower end of the same with the opening
in the head, a foraminous diaphragm sub-
dividing the chamber and an exhaust Pipe
leading from the chamber above the dia-
phragm.

3. In an apparatus of the class described,
the combination of an outer cylinder, an in-

of the rings and

ner inclosed annularly corrugated cylinder.

of adequate strength ‘and rigidity to with-
stand distortional strains without interme.
diate reinforcement, and connecting means
at the ends of the cylinders for securing and
maintaining said cylinders in spaced rela-
tion to one another, the inner cylinder being
imperforate throughout its length intermed:-
ate the end connecting means, and opposite
heads secured to the structure and provided
with centrally disposed bearings, an agitator
shaft mounted for rotation in the bearings,
agitator arms radiating from the shaft, and
b%ades carried by said arms and having their
outer edges conggured to closely conform to
the corrugations of the inner cylinder and

of adequate strength

positioned in close proximity therewith, sub-
stantially as described.

4. In an apparatus of the class described,
the combination of an outer cylinder, an in-
ner inclosed annularly corrugated cylinder
of adequate strength and rigidity to with-
stand distortional strains without intermedi-
ate reinforcement, connecting means at the
ends of the cylinders for securing and main-
taining said ‘cylinders in spaced relation. to
one another, the inner cylinder being imper-
forate throughout its length intermediate the
end connecting means and agitating means
within the inner cylinder, provided with
blades having their outer edges configured
to closely conform to the corrugations of
the inner cylinder and positioned in close
proximity thereto, substantially as de-
scribed.

5. In an apparatus of the class described,
the combination of an outer cylinder, an in-
ver inclosed annularly corrugated cylinder
of adequate strength and rigidity to with-
stand distortional strains without intermedi-
ate reinforcement, connecting means at the
ends of the cylinders for securing and main-
taining said ‘cylinders in spaced relation to
one another, the inner cylinder being im-
perforate throughout its length intermediate
the  end connecting means and rotatable
agitating means within the cylinder, said
agitating means being extended to points
closely contiguous to the surface of the in-
ner cylinder, and having an end contour con-
formable
cylinder, substantially as described.

In an apparatus of the class described,
the combination of an outer cylinder, an in-
ner inclosed annularly corrugated cylinder
and rigidity to with-
stand distortional strains without intermedi-
ate reinforcement, connecting means at the
ends of the cylinders for securing and main-
taining said cylinders in spaced relation to
one another, and agitating means within the
cylinder, said agitating means being ex-
tended to points closely contiguous to the
surface of the inner cylinder, and having an
end contour conformable to the corruga-
tions of the inner cylinder, and means for
securing relative rotation between the cylin-
ders and agitating means, substantially as
described.

JEROME P. HAMLER,
Assignee.
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