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UNITED '*STAT;‘;‘?;‘S.

1,613,736

PATENT OFFICE.

HERMAX P. ANDRESEN, OF CHICAGO, ILLINOIS.

COMBINATION HEATER AND MAINTENANCE APPARATUS.

Application filed Janhary 21, 1922. Seridl No. 530,782.

My invention relates generally to im-
provements in apparatus for heating ma-
terials, but relates more particularly to im-
provements in _apparatus for heating
materials required in road construction -and
maintenance work. In some of its aspects
my invention relates particularly to portable
hesaters and maintenance devices. R

In making, patching or repairing of roads.

of certain types, it is customary to use sand,
stone, gravel and other aggregates. The
aggregates are usually mixed with binders
of one kind or another, such for example as
asphalt, tar, etc.. In order that the best re-

5 sults may be obtained it is necessary to dry

the agoregates thoroughly, and as they .are
often quite wet when cbtained it is.neces-

sary to apply heat thereto in order to drive.

off the moisture. In practice it-is neces-
sary. or. at least, highly: desirable, that “this
lie ‘nccomplished quiclkly, easily and at low
cost, and that the aggregates be brought to.
a thoroughly dry and heated condition.
Tieretofore much difficulty has been encoun-
tered in drying the aggregate matevial o
that the operation has been characteristi-
cally slow, laborious and expensive. ~This

was so whether mechanical agitation, such

for instance with use of revolving drums,
swas employed or mot; as machines of the
later type necessitate a large initial expense
besides costly cutlay for operating machin-
ery. ‘ _

Tn the study of the operation of mecha-
nism for drying and heating material appli-
cant discovered that greater efficiency in the
heating and drying of materials guch- as
sand, stone and other solid materials could
be obtained by the withdrawal of the mois-
ture as soon after it is converted into vapor,
or steam, as possible. Naturally when cold,
or cold and wet material is placed and heat-
ed in stationary heaters the material lying
closest to the heating surfaces, such as the
bottom and sides or flues, will first be heated
and the vapor arising will necessarily have
to pass through the cold part of the overly-
ing material to escape. The natural result
is that at least a part of the rising vapor
would condense back into water on striking
this cold material. .Consequently, very little
moisture is driven off before all the mate-
vial is heated, with the result that the drying
operation is a slow process.

One of the objects of this invention is to
withdraw the vapors, or part of them, from

the body of the material in close proximity
to the place of formation or generation in-
stead of mnecessitating the passage thereof-
through the cold material. =

A second object of my invention is to
accomplish this withdrawal of . vapor or
steam preferably by the suction created by
the draft of the chimney, thereby obviating
the necessity of fans or other mechanically
operable machinery.-

A third object of my invéiition is to liave
the flame or heated gases or products of
combustion of the furnace pags over the top
of that part of the heated material lying
adjacent the point or place of dischargé as a
turther aid in heating and in the withdrawal
of moisture. As will be noted from the
drawing the volume of mateiial fiear the dis-
charge outlet is comparatively simall; hence,
this material being heated underneath. along
its sides, through its body and over 1ts top
surface, besides being subjected to suction
for the removal of moisture in the form of
vapor or steam, is discharged, when. needed
or desired, in a state best adapted for use.

Again it is an object of my invention to
provide what in effect amounts to an auto-
matic check -or draft. In other words; as

the heated material is withdrawn dnd the

volume remaining in the -appardtus is less-
ened the heat generated by the fuinace 18
automatically decréased. This is automati-
cally accorplished, for, as the heated ma-
terial is withdrawn, the openings throiigh
which the vapors were previously with-
drawn when the material lay -adjacent to it
are now, in turn. exposed to the atmospheie
as additional material is taken out with the
resilt that outside air is now drasyn through
these openings direc: to the chimiiey or
stack, instead of being drawn through the
fire or fuel on the grate bars. As more and
more material is withdrawn, simultaneously
less and less air is drawn thiough the fiw-
nace, thereby not only caving fuel, but in-
creasing the life of the machine, for natu-
rally steel plates subject to ititense heat or
flame will, in the course of time, burn otit.
and by reducing the intensity of the heat
as soon as is consistent with the work to be
performed, this destructive action is mini-
mized, )
I aim also to provide an apparatus for
road building, repair and maintenance work,
whereby all of these opetitions can be per-
formed in less time, with less labor, at less
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cost, and whereby the character of the work
shall be uniformly good.

Another object of my invention is to pro-
vide an apparatus of the character men-
tioned, which shall be so formed as to be
easy and inexpensive to manufacture and
which shall be of durable character.

My invention consists generally in the
method of operation, and in the form, ar-
rangement, construction and co-operation of
the parts, whereby the above named ob-
jects, together with others that will appear
hereinafter, are attainable; and my inven-
tion will be more readily understood by
reference to the accompanying drawings
which will illustrate what I cons:der, at-the
present time, to be the preferred embodi-
ment thereof.

In said drawings:

Fig. 1 is a vertical longitudinal sectional
view substantially as though taken on the
line 1—1 of Fig. 2.

Fig. 2 is a compound sect’cnal view, the
left half being viewed along the line 2—2
of Tig. 1, and the right half aleng the line
2'—2" of Fig. 1.

Fig. 8 is a detail sectional view substan-
tially along the line 3—3 of Fig. 1.

Fig. 4 is an enlarged deta’l sectional view
illustrating the construction of ths aggre
gate heating receptacles.

Fig. 5 is a fragmentary detail sectional
view substantially on the line 5—5 of Fig.
4; and

Tig. 6 is a detail view substantially on the
I'ne 6—6 of Fig. 4.

Tig. 7 is a detail sectional view substan-
tially on the line 77 of Fig. 2.

Fig. 8 is a detail sectional view, substan-
tially on the line 8—8 of Fig. 1; and

Fig. 9 is a detail sect'onal view of a bin
of modified form embodying my invention.

Apparatus of this character is of especial
value in making and repairing roads and
pavements of a bituminous nature, such as
asphalt, tar bound aggregate, and so forth,
and for this reason, T shall describe the ap-
paratus with espec’al reference to such work.
This, it should be understood, however, is
by way of illustration and not by way of
limitation.

The apparatus here shown is a wagon and
comprises a front axle 1 and a rear axle 2
upon which suitable road wheels are mount-
ed for travel upon the ground 8. Upon the
wheels a superstructure of movel form is
mounted. As here shown, this is composed
of side plates 4 and 5 which are spaced apart
and which, together with the front plate 6,
rear plate 7 and the bottom plates 8 and 9
form a hox-like enclosure hereinafter termed
a fire box. At the forward end of the fire
box, I arrange a vessel 11 in which material
12, usuallv a bituminous material, such as
tar, asphalt and the like, is contained. The
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-material 12 must be brought to proper tem-

perature and as described hereinafter is dis-
charged upon a mixing board where other
materials are also discharged for mixing
purposes. The vessel 11 is supported upon
the bottom plate 8 a distance sufficient to
form a passage for the gases of combustion
which may pass out through the smoke
stack 15 that leads from the front plate 6.
A damper 16 is provided for regulating the
effective size of the smoke-stack 15.

At the rear of the apparatus I have pro-
vided a plurality of bins or conta ners, in
the present instance two in number, and
which, as a whole, bear the reference char-
acters 17 and 18. These bins or containers
17 and 18 ordinarily hold the aggregates
used in road making, such for example, as
gravel, sand, stone and the like, indicated
at 19. Relatively more of the aggregate
material is used in repair work than of the
tar, asphalt, or binder material and the ag-
gregates are often quite wet when placed
in the bins 17 and 18. Hence, it is necessary,
before this material can be used, that it be
first heated and then dried by driving off
the moisture and then raised to proper
temperature. This must not be too hot as
otherwise when mixing with bituminous
materials the latter will be burned or ruined
for the purpose intended. - As discussed in
the opening of the specification, the proper
drying of the aggregates has proven to be
a difficult, uncertain, and expensive opera-
tion.

I aim to provide means whereby this can
be effectively accompl'shed without the use
of mechanically operated machinery at rea-
sonable speed and at low cost, and whereby
the aggregates can be heated and discharged
upon the mixing board or trough in form
best suited for use with the tar, asphalt or
other binding material, as the case may be.

Two bins ave provided, but inasmuch as
they are alike in construction and operation,
a description of one will suffice for both.

The aggregate bin is composed of side
plates 20 and 21, which are slightly inclined,
and a plurality of oppositely inclined iuter-
mediate plates 22,23, 24 and 25. The lower
ends of the plates 20 and 22 are disposed
within upstanding flange portions of a chan-
nel member 26, the plates 23 and 24 within
a channel member 27, and the plates 25 and
21 within a channel member 28. These
channel members form a dual purpese, that
is to say, they close the bottom of the bin,
and, at the same time, they are made heavier
than the sheets and thus form a protection
against the destructive action of the products
of combustion Impinging against and scour-
ing the bottom portions of the bins. These
channel members furthermore have thick-
ened corners which are well adavted to stand
the action of the fire. Instead of securing
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the respective plates 20, 22, 23, 24, 25 and
21 directly to the flanges of the respective
channel members, I space them therefrom by
means of ‘washers 29 as best shown in ‘Figs.
4 and 5. As a result, there is provided an
elongated narrow slot 30 between thie plate
and the channel member which, as will be
shown shortly, serves to permit the escape
of the water vapor of steam as it is formed
in heating the aggregates.,

“The upper parts of the plates 22 and 23

are likewise secured together as are the upper
parts of plates 24 and 25. There is thus pro-
vided a plurality of vertical longitudinal
spaces or ducts 31 and 82, as well as spaces
33 and 34, between the side sheet and the
adjacent sheet 21 of the bin 17, and between
the sheet 20 of the bin 17 and the adjacent
sheet of the bin 18. '

As the gases of combustion rise from the
five 35 they pass on their way to the chimney
36, through the various passages or ducts
just mentioned and undernesth and along
the sides, as well as the back of the bins,
and because of the abundant heating area
thus provided serve very quickly to bring
the aggregates in ‘the bin -to the desired
working temperature. The bins are usually
provided with a large amount of aggregate
material and the first action operates to bring
the lower strata of aggregate material to
a temperature sufficient to drive off the mois-
ture. Ordinarily, this moisture in_.vapor
form would pass upwardly through the ag-
gregate material and upon striking the cold-
er upward strata would recondense, and be
again turhed to water, thereby in effect nul-
lifying the previous heating result. In-the
stiucture which I have provided, however,
this action does not occur; because the gases
rushing through the various passages serve

“to create a partial vacuum and as soon as

any vapors are generated, they first pass
under the plates and out through the slots
80, eventually finding their way out through
the smoke stack 86. This entirely preveuts
the recondensation of the vapors and per-
mits the raising of the material to working
temperature as quickly as is possible by the
heat generated to accomplish this result. As
more and more of the material is heated and
the upper strata is approached, the vapors
formed are now, to a certain extent; drawn

through the voids of the dry material that

had previously been filled with water, and
in addition I have provided means for elim-
inating the vapors as they arise from saech’
material. To this end, I have provided in
each section of the bin' a plurality of in-
verted angle menibers 37 which extend be-
tween the side plates of that partienlar com-
partment, and in the side plates are provided
openings 38 for the escape of the water
vapor,
to withdraw the vapors.

Obviously, the fire box draft serves.

]

In Tig, 9 T have illustrated a modified
construction of the miterial bin wherein
special construction provides for the with-
drawal of the vapors as they are foried.
In this construction, the bottom of the bin
is formed as already described, and similar
parts have been given similar reéference char-
actérs.  The side walls, however, dre pro-

vided with openings by severing the side

walls at spaced points and pressing inwardly
portions of the wall, as indicated at 37"
There is thereby formed a plurality of vents
or openings 87"/ through which tie. vapors
generated can very quickly and easily es-
cape. Because of the downwardly and in-
wardly extending portions 37, the material
is prevented from flowing or dropping

‘through the vent openings.

It is desirable to presént as much of the
aggrégate material to direct comntdact with
the products of combustion as possible, and
for this purpose I have cut away tlie lower
parts of the plates 22, 23, 24, and 25, as in-
dicated at 39. The lower parts of the chan-
nel members 26, 27 and 28 dre likewise
stopped short of the end plate 40 of the bin.
Thus there is provided a transversely dis-
posed triangular portion.at the lotwer part of
the bin where the material exténds from side
plate 20 to side platée 21. The hot gases
passing through the ducts 31 and 32, there-
fore, pass over -in -direct .contact with
the upper surface of so much of the aggre-
gate material as is disposed directly under
the said duets. The hot gases idlso pass
underneath the same and in addition, the
material is subjected to suction of draft
immediately over the discharge opéning at
A’’. Thus the material is brought to a
high temperature and brought to the proper
condition just before it is discharged upon
the mixing board about to be described.

To peérmit eséape of the products of com-
bustion from the operings or spaces 31 and

32 the end plate 40 is provided with open-

ings 41 and 42 which communicate, with the
chamber 48 which; in turn, directly commu-
nicates with the outlet or stack 86. The
stack 86 is provided with a damper 44 where-
by the flow of the products of combustion
in the fire box may be controlled. = That is
to say, by the use of the damper 16 in pipe
15 and the damper 44 in pipe 36, a very nice
disposition of the flow of the gases and
movement thereof around the various re-
ceptacles within the fire box can be had.
The aggregate material may be discharged
through suitable discharge gates 45 directiy
upon a mixing trough or board 46, and
when they are so discharged from the ap-
partus here described, the aggregates. are
entirély freed from undesirable moisture
and have been brought to thé necessary
working temperature. Likewise the mate-
rial 12 from tank 11 can be discharge | upon
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the mixing board by means of a pipe, P,
and because of the proper condition of the
ageregate material can be properly mixed
to form the best composite product for road
purposes. The pipe P is carried throughout
upon the-outer side of the fire box, because
in this manner all danger of coking or form-
ing the materialin the pipe iseliminated, and
when it is brought to proper working tem-
perature the material can be discharged in
that condition. I run the pipe P close to
the furnace wall so that it will receive suffi-
cient heat therefrom to maintain it at de-
sired temperature.

The appartus is obviously of very snnp;e
construction, is one which is extremely effi-
cient in operatlon and, at the same time, is
one which, because of the novel form and
d159051t10n of the parts, particularly those
subjected to the direct contact of the fire
box gases, is well able to withstand service
conditions over a long period of time.

The many advantages of the flppamtus
which T have shown and described, and the
method of ridding the aggregate "material
of its moisture will be apparent to those
skilled in this art without further comment.
The present disclosure, however, will also
suggest modified constructions to such per-
sons whereby the substantial objects and
purposes of my invention may be attained,
and I do not, therefore, wish to be limited
to the specific construction herein shown and
described except only as may be necessary
by limitations in the hereunto appended
claims.

I claim:

1. A material heating bin including up-
standing solid walls and a bottom wall, both
forming direct action heating surfaces, said
walls being =0 connected as to provide vents
adjacent the junction of said walls.

2. A material heating bin including up-
stending solid walls havmd vent openings
therein, and means extending transversely
of and between said walls and shielding
said vent openings from above.

3. A material heating bin inecluding up-
standing solid walls having vent openings
therein, and an inverted angle bar membesr
extending transversely of and between said
walls in line with and vertically above said
vent openings.

4. A material heating bin ineluding ap-
standing solid walls and a channel member
coacting with the bottom margins thereotf
to form the bottom of the bin, and me ans
securing the bottom margins of said walls
and the £ anges of said channel member to-
,Qethel in a manner forming elongated vent
opemnos at the bottom of the bin.

A material heating bin having up-
s‘randmo walls, a cha’fmel member ‘nmnﬂed
at the lower edges of the walls with its side
flanges upstamhno, and means securing the -

1,613,736

walls and side flanges of the channel to-
gether in spaced relation to form a vent.

6. Apparatus of the class described em-
bodying therein a fire box, a material heat-
ing bin positioned therein and having its
walls which prowde heabno surfaces spaced
from the walls of the fire bO\ sald mate-
rial heating bin having a vapor vent there-
in below the normal upper material level.

7. Apparatus of the class described em- 7

bodying therein a fire box, a material hea‘t—
ing bin positioned therein and having its
valls which provide heating surfaces <~pa" e
from the walls of the fire bex, sald mate-
rial heating bin having a vapor vent there-
in ad]acent its bottom.

8. Apparatus of the class described em-
bodylno therein a fire box, a material . heating
bin pos&tloned therein and having side and
bottom walls which provide hewtm' surfaces
that are spaced from the walls fonn’n@ the
fire box, said bin having a vent therein ad-
jacent the puncture of the sides and bottom

9. Apparatus of the class described em-
bodying therein a fire box, a material heat-
ing bin positioned therein and having side
and bottom walls which provide hea’mno~ sur-
faces that are spaced from the walls form-
ing the fire box, said bin having vents in
opp031te sides, and a housing eytendmo be-
tween and shiclding said openings.

10. A multiple compaument heating. bin
embodying therein, side walls, solid Swalls
between said side walls and leldmO the
bin into spaced apart material compalt—
ments, and plates closing the bottoms of
said compartments, said plates and wallg
providing direct action healing surfaces, said
SldO walls having openings therein communi-

-ating with the spaces between said compart-
mcnts at points below (he normal high level
of the material contained in the bin.

11. A multiple compartment heating Dbin
embodying therein, side walls, solid walls be-
tween said side walls and dxndmo the bin
into spaced apart material cmnpumncnts
and plates closing the bottoms of said com-
partments, said phtes and walls providing
direct action heating surfaces, there being
vent openings prov1ded dl()no the Dbottom
portions of s aid solid walls.

12. A multiple compartment heating bin
embodying therein side walls, upstandm(r
spaced” intermediate walls Immmn compait-
ments and bottom plates clo said com-
partments, the lower corners of said inter-
mediate plates being cut away as and for
the purpose specified.

13. A multiple compartment. heating bin
embodying therein side walls, upstandlno
spaced int ‘ermediate walls forming compart-
ments and bottom plates dosmo said com-
partments, the lower corners of said inter-
mediate plates being cut away as and for
the purpose specified, and means adjacent
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the cut away part of the bin for controlling
the discharge of material.

14. An apparatus of the class described
embodying therein a firebox, a material heat-
ing bin therein having walls forming direct
action heating surfaces, there being an open-
ing in one wall of the bin communicating
with the firebox, which acts when the mate-
rial is at one level in the bin as a vent for
the vapor formed therein and which when
the material in the bin reaches a level below
said opening, acts to permit the entrance
of atmospheric air to the firebox to check
the fire therein. 0

15. An apparatus of the class described
embodying therein a fire box, a material bin
therein. having a discharge opening, part of
said bin structure being cut away adjacent
the discharge opening. and means for direct-
ing part of the heating gases into proxi-
mate relation to said cut-away portion of the
bin.

16. An apparatus of the class described
embodying therein a fire box, a material bin
therein having a discharge opening, a mix-
ing pan arranged adjacent said discharge
‘opening, part of said bin structure being
cut away adjacent the discharge opening,
and means for directing part of the heating
gases into proximate relation to said cut-
away portion of the bin and across said dis-
charge opening, whereby said material is
additionally heated just prior to its dis-
¢harge upon the mixing pan.

17. An apparatus of the class described

5

embodying a casing providing a firebox and
a staclk connected thereto, a plurality of sub-
stantially vertically disposed material bins
in said firebox and spaced apart to form
heating chambers therebetween, which are
in communication with the firebox, there be-
ing vents formed in said bins which after the
material has been discharged im part act as
a draft check for the firebox.

18. An apparatus of the class described
embodying a casing providing a firebox and
a stack connected thereto, a plurality of sub-
stantially vertically disposed material bins
in said firebox and spaced apart to form

heating chambers therebetween, which are -

in communication with the firebox, there be-
ing vents formed in said bins through which
vapor formed in the material m said bins

40

45

is withdrasn therefrom into the said cham-

bers between said bins. :

19. An apparatus of the class described
embodying @ casing providing a firebox and
a stack connected thereto, a plurality of sub-
stantially vertically disposed material bins
in said firebox and spaced apart to form
heating chambers therebetween, which are
in communication with the firebox, there be-
ing vents formed in said bins through which
vapor formed in the material in said bins is
withdrawn by suction of the draft in the
firebox.

In testimony whereof, I have hereunto sef
my hand this 3rd day of January, 1922.

HERMAN P. ANDRESEN.
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