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To all whonv it maly CORCEFTL:

Be it known that I, ALBERT A. DENTON, &
citizen of the United States, residing abt ba-
varia, in the county of Saline and State of
Kansas, have invented certain new and nseful
Improvements in Apparatus for Hyaporating
Liquids by Air and in Apparatus for xpos-

ing Large Surfacesof Liquid to Air or Vapor |
or Gas, of which the following 1s a specifica- |

tion, reference being had therein to the accom-
panying drawings. |

The object of this invention is to lmprove
an apparatus for evaporating liquids by air
for whieh Letters Patent were granted me De-
cember 23, 1884, No. 309,775, and also an ap-
paratus for exposing large surfaces of liguid
to air or vapor or gas, for which my appiica-
tion for a patent is now pending, and which
was filed February 28, 1555. |

The nature of the improvement consists,
first. in changing the construction of the liquid-

convevers; second, in changing the construc-

tion of the compoundslats; third, in changing
the method of attaching the compound slats to
the chains or belts: fourth, in using a special
driving-shaft carrying special driving-wheels
and giving motion to the liguid-conveyers;
fifth, in using chain or belt tighteners; sixth,
in first admitting the heated air under the
basin eontaining the liguid instead of directly
‘nto the air-chamber; seventh, in admitting
the hot air to the air-chamber after it has
passed under the basin 1nto a central vacant
space between the ascending and the descend-
ing sides of the liguid-conveyer; elghth, in
using deflectors to prevent the hot air from
passing uselessly up through the central Space
batween the ascending and the descending
sides of the liquid-conveyer; ninth, it also

consists in multiplying the evaporating sur-

face by placing one liquid-conveyer over an-

other, when desired, thus forming compounda |

liquid-conveyers having large aggregateevap-
orating-surface, and, when 1t is desired, sfill
further to multiply the surface connecting two
or more of these compound liquid-conveyers
by suitable gear-wheels, so that all move to-
gether; tenth, in diminishing the size of the
basin, and thus the gunantity of liquid oper-

than the upper wheels and than the special
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| direction of the slafs and of the spaces

driving-wheels; eleventh, in connecting the
cover of the air-chamber with the chimney of
the heater for the air or for the liquid to 1n-
crease the current of air through the appa-
ratus, all of which is more fully set forth 1n
the fellowing specification. Taccomplishthese
ohjects by the following methods: |
First. Instead of using an apper and a lower
shaft passing through theupperand thelower
wheels of the Jiquid-conveyer to support the

| .wheels, it is sometimes desirable to support

the wheels on short journal pins or bearings,
instead of shafts, thus allowing the air-¢ham-
her to be more completely filled with wet and
moving slats than can be done when the shafts
previously described are liable to interfere
with the motion of the slats. This 1s more
particularly an advantage when the slats are

| Jarge or are rigidly attached to the chains by

two pivot attachments, which are a consid-
erable distance apart, as is shown in Fig. 1,
and as hereinafter described. | -

Qecond. I make the compound slats more
efficient, and they can ke placed more closely
together on the chains or belts, and they pre-

sent less resistance to the free outlet of air.

from the air-chamber, and they pass through
the liquid with less trouble by changing the
be-
tween the slats with reference to the chains or
belts—that is, by placing the single slats
which compose the compound slats parallel
with the chains or belts, instead of crosswise,
as I have previously done, and as shown in
Ifig. 1.

Th constructing the compound slats 1 use a

eross-bar or a double cross-bar, Fig. 2, which

has suitable attachments to engage with the
chains or belts. To this cross-bar or doubie
bar I rigidly attach the single strips, by any

‘quitable method, so-that the single slats and

also the spaces between the slats, are parallel
with the chaips or belts. These single strips
or slats are kept a proper distance apart to

allow air to circulate freely between the single

strips by collars or by blocks, and the whole
is fastened together by bolts orrivets, as shown
in Fig. 2, thus forming a compound slat hav-

ing largesurfaces, through which air can freely

circulate.
It will be readily seen by an inspection of
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Fig. 1 that when the compound slat thus con-
structed of single strips placed parallel to the
chains or belts is passing over the upper
wheels it offers little resistance to the passage
of the saturated air out of the alr-chamber, for
the compound slat is in an edgewise position
while passing over the upper wheel. It will
also be readily seen that when the compound
slat thus constructed is passing under the
lower wheels it offers little resistance to the
liquid, for it passes through the liquid edge-
wise. In dense and viscid liquids or semni-
liquids—as, for instance, in recducing sirup to
sugar—the compound slats move with

- sitlon than endwise or edgewise.
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Third. I also modify the method of attach-
ing the compound slats to the chains or belts.
In my patent dated December 23, 1884, I used
a single rigid attachment. The difficulty of
this method is that when broad slats having

large surfaces are used the weight and the

strain of the slat are borne by a single link or
by a single point of attachment to the chain
or belt. This gives the slat a rocking and
unsteady motion and is hard on the attach-
ment.

In the apparatus for exposing large surfaces

~ of liquid to air.or vapor or gas for which nmy
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the compound slat.

a single pivot attachment for the slat to the
chains or belts. The difficulty of this method

18 that then the compound slats frequently

enter the liquid in a wrong position and turn
upside down. This is more particularly the
case when the slats are constructed of wood,
for their buoyancy in dense liqoids increases
the difticulty. I overcome these difficalties
by using two pivot attachments placed a suit-

able distance apart, according to the width
-and weight of the compound slat, as is shown

in Fig. 3. 1 also make one or both of the
sockets or bearings for these pivot attachments
a slot or an elongated circle, d, as is shown in
Figs. 2 and 4. _

The object of the slot or of the slots is to al-
low the pivots to accommodate themselves to
the curves of the wheels as the compound slats
pass over the upper and lower wheels. Tt
will be seen by an inspection of Fig. 1 that the
chains or belts pass over the wheels a greater
distance than the distance the slats travel,
becaunse, as the slats have two points of attach-
ment to the chains or belts, the slat travels
partly across the curves of the wheels, while
the chains or belts.travel a greater distance
around thecurvesof the wheels. Thisin effect
shortens the chains or belts, and the object of
the slots i1s to allow the pivots to come closer

together, and thus allow the chain or belt to

shorten between the points of attachment to
1t 1s evident that one

pivot may have a round socket or bearing, &',
and the other may have a slot, d, sufficient, in
length to allow the necessary shortening of
the chain, asis shown in Fig. 2; or the bear-

great
difficulty through the liguid in any other po-

application for a patent is now pending T used :

on the diameter

339,388

ings for both pivots may be slots, as is showﬁ
in Kig. 4; or the two pivots may both work in
one slot, as shown in Fig. 5. -

The length of the slot or slots will depend
on the distance between the two

_ pivot attach-
ments. | |

of the wheels used, and also

70

The compound slat, when constructed as

thus described, has many advantages over the
compound slat previously described.
The compound slat, when attached to the

chains or belts L as thus deseribed, has many

75

advantages over the compound slats attached .

as before deseribed in my previous
tions.. The compound slats may thus be easily

removed from the chains or belts for the pur-
| pose of cleaning or repair, or for shipping,

and are easily replaced. They have a broad

and a strong bearing on the chains or belts, and

proper po-.
the currents of air passing

they are at all times held in their
sibion edgewise to
through the alr-chamber, and also edgewise to
the liquid in the basin. . |

Fourth. When the upper and the lower
shafts which pass through the uapper and the
lower wheels are dispensed with, and when
short journal pins or bearings are used in-
stead, then it is necessary to attach the pulley
H, which gives motion to the liquiG-conveyer,
to a driving-shaft, a, Fig. 6, which carries

wheels which give motion to both chains or

applica--
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belts of the liquid-conveyer, as shown in Fig.

6. This driving shaft may be

sultable position; but I prefer to place it at

‘the bottom of the air-chamber B. and near
| the top of the basin A, and I prefer to have
the driving-wheels of the same diameter as

the upper wheels, C C, and larger than the
lower wheels, C"C'. This construection keeps

the chains or belts tight on the driving-wheels
of the driving-shaft, so that the wheels do not

placed in any
100

o

slip on the chains or belts, and it also allows

the basin A to be made smaller, and thus re-
duces the quantity of liquid necessary to im-
merse the slats, and it also allows a vacant

"TLO

central space above the basin A, into which

the hot entering air may first be admitted to

the air-chamber, as is shown in Fig. 6 at b.
Fifth., When the chains or belts stretch b

16 18 necessary to adjust their tension to enable
them to work properly. I accomplish this by
using belt-tighteners I, as shown in Kig. 7.
These belt-tighteners may be of any suitable
construction. In some cases, particalarly
when ropes or belts of fibrous material are
used, which have considerable stretch and also

| contraction, it is advisable to overbalance the

the shaft to

welght of the liquid -conveyer by weights
and cords passing over pulleys at the top of
give proper tension, as is shown

‘1n FFig. 8. This construction allows the belts

l

to contract In length when they raise the

weights, and also allows them to stretch or.

expand in length when the weights descend,
and thus always maintains the desired tension \

| y 115
~wear, or expand by heat or contract when wet,
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T also find that it is advisable to warm cold |
| nid-conveyer travels around its fwo centers of 75
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which may be regulated by inereasing or di-
minishing the welghts.

Sixth. I have found
the air-chamber is sometimes overheated, and
when this is the case it sometimes burns the

dry residues of the liquid which has dripped

srom the slats on the walls of the chamber.

dense and viseid liquids, so that the compound
slats may Dbetter pass through the liguid.

When the overheated air passes first under
the body of liguid in the basin A, which hasa

metallic bottom,the air parts with its excess of
heat to the liquid, thus warming the liguid,

2nd the air is not then so liable to burn the

films of liquid in the air-chamber. 1 accom-
plish this by forming a hot-air chamber, d,
Fig. 6,under the basin A, fitting closely to the
two sides of the basin, so that air cannot pass
into the air-chamber at the sides, but only at
the ends of the basin A, and into a central
space, b, Fig. 6, between the ascending and the
descending sides of the liguid-conveyer. 1
also construct the basin A with a metallie bot-
tom. By this construction the hot-air cham-
ber mixes unequally-heated currents of air,
civing a moreuniform temperatuare. The hot
2ir warms the liquid in the basin A first, thus
parting with any excess of heat, and then
the hot air is adwitted to the air-chamber and
directed first upon the freshly-wet surfaces of
the liquid-conveyer before coming in contact
with the dry residues of evaporation adhering
to the walls of the air-chamber B, which are

muech more liable to burn than the freshly-wet
| when the compound slats pass over the wheels

suriaces of the liquid-conveyer.

Seventh. In order to prevent the hot air
from passing uselessly through the vacant cen-
tral space between the ascending and the de-
scending sides of the liquid-conveyer, and In
order to deflect and direct the hot air uponthe
wet-surfaces of the ligquid-eonveyer, 1 use de-

Hectors ¢ ¢ ¢, Fig. 6, to ¢l se the gentral space :
| shown in Fig. 11, with the chimney of the air-

above the place where air is admitted.

Eighth. The efficiency of air-evaporation is

dependent Jargely on the extent of surface of

liquid which isexposed toair. ‘Lhe evapora-
tion can be greatly increased by usingsingle- :

slat liquid-conveyers passing through ligquid
and through airin or out of a chamber. 1t can
be still more increased by composing the hq-
uid-conveyers of surface- multiplying com-

pound slats. The surface and the evaporation

can be further increased by counnecting two or
more single-slat or compound-slat liguid-con

veyers by gear-wheels, so that they all wove
alike through the liquid and throagh the air.

The surface may also be still further increased |

in compact space by placing one single-slat or
compoundslat liquid-conveyer over or around
another-liquid-conveyer,each liguid conveyer
moving onitsown wheels,ofsuitable diameter,
ta avoid interference between the liquid-con-

veyeis, and these several wheels supporting

the several liquid-conveyers all moving upon

the same upper and lower axes or centers,

I
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which are shafts or jeurnal-pins, as is shown

| | | in Fig. 15, and two or more of these compound
that the air entering | liquid-conveyers composed of two or more

single-slat or compound-slat liquid-conveyers
may also be connected together by gear-
wheels, thus obtaining very large aggregate
evaporating-surface. When motion 18 given
to the driving-pulley H, each compound lig-

motion,and each singleliquid-conveyer travels
upon its own wheels upon the axes of the coul-
pound liguid-conveyer. |
Ninth. In construeting the liquid convey-
ers having compound slats the com pound slats
may be so attached to the chainsor belts as to
hang outside the chains, as shown in Fig. 1.
The compound slats may also be so0 -attached
to the chains or belts as to hang centrally upon
the chains or belts, as shown in Fig. 9. The
compound slats may also be so attached to the
chains or belts as to hang mainly outside the
chains and partly between the chalus.
some forins of the apparatus, and with some
sizes of compound slats, I prefer the construc-
tion shown in Fig. 1; but I do not limit my-

| self to this constraction.

Tenth. The compound slats may be so at-
tached to the chains or beltsthat the innerarms
overlap each other or interlace or pass be-
tween each other when passing over the upper
wheels or under the lower wheels, as shown
in Fig. 10. In order to successinlly accoum-
plish tihis, it is necessary to ‘‘stagger’’ or to
spuce diffcrently the single strips which com-
nose each alternate compound slat, so that

the single strips composing one compound
slat will pass through the spaces between the

' single strips composing the next compouud

slat. This will be readily understood by 1n-
spection of Fig. 10.

Eleventh. 1 also connect the c¢ap or cover
of the air-chamber B by a pipe or flue, f, as

heater or of theliquid-heater. By this method
of construetion the hot gases of cowmbustion
passing up the chimney of the heater cause
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an increased draft of airthrough the air-cham-

ber, which 1ncreases the rapidity of the evapo-
ration in the air chamber. |
Twelfth. In the air-evaporating apparatus

constructed as deseribed it is evident the alr

entering the chamber may bep reviously heated
in an air-heater of any suitable formj or the
air may be heated by contact with theliguid-
conveyers which pass through the liquid to
which heat is applied in any convenient way;
or the air and the liguid way both be heated,

combining both methods, so as to heat quanti-

ries of air easily, as was described 1n my ap-
plication for a patent for apparatas for ex-
posing large surtaces of liquid to air or vapor
or gas which is now pending.

Thirteenth. It is appareut that the single
slats in a single-slat liquid-conveyer can alSo
have its slats attached to the chains or belts
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by the double
Fig. 12.

IO

- tom, as shown in Fig. 13, and larger wheels
‘may be used at the top of the air-chamber 'l
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- which is caused by the resistance of dense |

60

65

4 :

pivot 'attachment, as shown in

In constructing the double pivot attach-
ment working in slot-bearings and described
above I prefer what is known as ““Ewart at-
tachment links D?® or D® or M,”’ or their sub-
stantial equivalent. | |

In order also to aid in preventing the dry
residues on the walls of the air-chamber
where the hot air enters, and also to increase
the wet evaporating surfaces, the air-chamber
may be built wider at the top than at the bot-

than the lower wheels. In this method of
construction the liquid dripping from the
slats as they pass through the chamber falls

partly on the walls of the alr-chamber, as |

shown by dotted lines in Fig. 13, and descends
thence into the basin A. The formation of
dry residues of evaporation of scattering drops
ofliquid on the walls of the air-chamber, which
are much more liable to burn than freshly-wet
surfaces when the air is accidentally over-
heated, is prevented, and the surfaces of the
walls of the air-chamber are thus also partly
utllized as additional wet evaporating - sur-
faces.

I may, if desired, suspend the basin A, con-
taining the liquid, from the lower wheels of
the conveyer, as now generally indicated in
Fig. 14, so that the weight of the basin and jts
contents will give suitable tension to the chains

- chalns or belts by dou

or belts carrying the slats D. I may confine !
the basin A to the shaft of the lower wheel by |
means of strapsz, or by any suitable mechani-
cal contrivance accomplish the same end, or
the end of the journals of the wheel may pass
through the sides of the basin. I also con-
struct the basin and so confine it by-guide-
strips or by side walls that it may have suf
ficient vertical movement to adjust itself to |
the contraction or the expansion of the chains
or belts, allowing no other movement of the
basin, for the purpose of adjusting tension in
the chains or belts, as set forth.

In some of the forms of construction of the
liquid-conveyersalready described the welght
of the basin A and the weight of the liquid
which is contained in the basin is sufficient to
properly tighten the chains or belts if the
basinisallowed to hang upon the lower wheels,
C’ C), so that its weight and the weight of the
liquid it contains is suspended by the chains
or belts, as is showa in Fig. 14. In this case
1t 18 necessary to prevent lateral motion of |

the basin, and also to prevent a tendency of |

the basin to revolve around the lower wheels,

liquids to the motion of the compound slats
through the liquid. The basin must be con-
fined so that it can move only in a vertical
direction up and down sufficiently to allow

the chains or belts to expand when hot or
when dry, and to contract in length when cold

389,388

or when wet. This may be done by making
the ends of the basin A square and placing
them between guide-strips 4, as shown in Fig.
14, or by substantially equivalent methods.

By this method of construction belt-tighteners

or “‘take-up boxes’’ may be dispensed with.
The basin and the liquid give self-adj usting

tension, avoiding the danger of overtighten-

Ing the belts or chains and of contraction in
the chains or belts after tightening them by
the ordinary take-up boxes, which® are un-

yielding, and avoiding the great welght nec-

essary to overbalance the weight of the liquid-
conveyers on the upper wheels. |

What I claim, and desire to secure by Let-
ters Patent, is— | |

1. An oblong elongited liquid - conveyer
composed of chaius or belts passing over two
axes or centers of motion, these chains at-
tached to compound slats, the compound slats
so attached to the chains or belts that they
may hang in any suitable position, and so at-
tached that there may be a vacant central
space between the ascending and the descend-
1ng sides of the liquid-conveyer,or may closely

7G
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fill all the available space in {he alr-chamber, |

as desired, and asset forth.
2. In an oblong liquid-conveyer having two
centers of motion, a compound slat consist-

ing of single strips of metal or of wood, and

placed a proper distance apart to allow air to -
circulate. between them, and attached to the
ble pivot a‘tachwents,

as set forth.

3. In a compound slat, Siugle strips of

metal or of wood rigidly attached to a cross-
bar, or to a double cross-bar, and placed a
proper distance apart to allow air to circulate

N
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freely between them, with collars or blocks

or equivalent between them, and the whole
firmly fastened together, this compound slat
having a crosswise position with reference to
the chains or belts, while the single strips of
which this compound slat is composed have a
direction parallel with the chains or belts, and
this compound slat so attached to the chains

105
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or belts asto hang in any suitable position, so

that it always presents its edges to the cur-
rents of air and also to the liquid, as set forth.
4. In the liquid-conveyer of an evaporating
apparatus, the combination of slats having
slots or bearingsin each end,as described, with
the carrying chains or belts,and pivot attach-
ments, whereby said attachments will engage
In two slots of each slat, or in one bearing and
1n one slot, or in two bearings. '
0. The basin A, having a metallic bottom,
combined with the hot air chamber d, in the
manner and for the purposes deseribed. = -
6. Inan evaporating liquid-conveyer as de-
scribed, the combination of the conveyers or
slats with the basin containing the liquid and
the heating-chamber beneath and about its
ends, as and for the purposes set forth, where-
by the heated air passes under the basin about
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it ends and into the open or vacant space be- |

tween the ascending and descending liguid-
conveyers. |

7. Inanevaporating apparatus as described,
having ascending and des~ending conveyers,
the provision of heat-deflectors in the spaces
between the conveyers.

S. In an evaporating apparatus, a liquid-
conveyer combined with 1ts conveying chains

or belts, as deseribed, whereby the slats may

hang outside the chains or belts, or centrally
therein, or partly outside and partly 1nside,
all as set forth and described.

9. In an evaporating apparatus, the com:
pound slats of the liguid-conveyer combined
with chains or belts and wheels attop and bot-
tom, said wheels being of different diameters,
whereby a vacant central space is provided
hetween the inner edges or sides of the as-
cending and descending slats or CONveyers,
substantially as described.

L

il il

10. The combination of the liquid - basin

with the lower driving-wheels, whereby the

weight of the basin and 1ts contents will give
suitable tension to the conveying beltor chain,
substantially as described. |

11. The basin A, confined by gnidesor side
walls, as described, whereby it will havesuita-
ble vertical and adjusting movement, but 1no
other, substantially as set forth. |

192. Iun anevaporating apparatus, an oblong
liquid-conveyer having two centers of motion,
the single strips or slats composing each alter-
nate eompound slat being staggered or alter-
nated. substantially as and for purposes de-
scribed. -

In testimony whereof Laffix my siguature in

presence of two witnesses.
ALBERT A. DENTON.

Witnesses:
C. A. HUBBARD,
OrLO HUBBARD.

25

30

35




	Drawings
	Front Page
	Specification
	Claims

