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~ LYDIA J. CADWELL, O

F CHICAGO, ILLINOIS.

PROCESS OF AND APPARATUS FOR DESICCATING SUBSTANCES.

- To all whom it may concern :
Chicago, State of Illinois, have invented 1N
‘newand useful Improvements in Processes of

~ declare that the following is a full, clear, and
- exact description thereof, reference being had

I1C

~* thoroughly desiceate eggs, glue, ang other lig:

~or broken; and this I effect by the method of
~ treatment and the new and improved appa-

20

- being driven by any suitable power or mech-
- anism.. (Nothere shown,)

59

‘become viscid or decrease in tenuity when par-
- tlally dried, and redoce them to such a hard

© vertieal section of the latter. It also shows
an adjacent supplemental drying apparatus

vertical drying-wells, one being in elevation

wise,) to retain heat.

A from the loose dram D/, situated near the |
top of the well, and propelled from the larger

SPEC_IFICATION '.forming" part of Letters Patent No. 289,722, dated April 5, 1881,

-Application filed Decembor 3, 1880, (No model.)

Be it known that I, Lypra J. CADWELL, of
certain

and Apparatusfor Drying or Desiceating Fluid
or Partially Fluid Substanees; and I do hereb y

to the accompanying drawings, and to the let-
ters of reference marked thereon, which form
a part of this specification, =~

The object of my invention is to rapidl y and

uid materials of snch nature as are or will

condition as will enable them to be pulverized

the accompanying drawings, in which—
- Figure 1 shows an endless belt and its ap-
pliances within the vertical drying-well by a

ratas hereinafter described, and illustrated in

in central vertical section, and the furnace
from which heated air is supplied to both the
well and the supplemental drying-chamber.
Fig. 2 is a horizontal section of a group of two
vertical drying-wells and a contiguous supple-
1. Kig.3 is a perspective view of the feeding-
pan detached; and Fig. 4 shows a group of two

and the other in vertical section. -In the lat-
ter is presented a front view of the endless
belt and other parts related thereto,

A 1s a tall shaft or well, in appearance re-
sembling a large chimney, but preferably closed
at the top, and counstructed of wood, (or other-

B is a belt or band, of canvas or other sim-
lar or suitable material, hung within the well

drum D, located near the bottom of the well,

_ For the purpose of
tightening the belt B, when required, the shaft
d of the drum D is mounted in movable bear-
ings L I, arranged to slide up and down be-

tween the guides I/ 1/, and provided with |

| desired tension to the belt.
| the drum the shaft d protrudes through a ver-

‘rial from the tank T to the

' threaded rods L3, which- depend therefrom_

through cross-pieces or brackets 12, beneath

which wheel-nuts L4 serve to draw the dram
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D foreibly downward, and thus to give the

tical slot in the drying-well, and is provided

“with a driving-pulley, P. The belt is slowly

driven in the direction of the arrows b b.
I is a pan, preferably semt - eylindric in

- shape, to couform with the drum D, nitended

At one end of

60

to contain a quantity of the sabstance to be =

dried, and adapted to be raised and lowered
tofeed said substance periodically, if desired,
apon the belt B. TFor the purpose of rasing

aud lowering said pan it is suspended by the

chalus F? from the windlass F’, which is sSup-
ported Ly the walls of the drying-well A, and
13 provided with an external crank, 7, whereby
1t may be operated at will. T is a tank, in-
tended to contain a mass of the substance to
be dried, and desirably located above the level
of the pan F. It is provided with the pipe T/,
which discharges into said pan, and which
has the valve ¢, by which the supply of mate-
pan If may be con-

trolled. | |
~J'18 a hot-air furnace, suitably located with
reference to the drying-well A, and provided

with a flue, J’, which discharges heated air
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8o

into the well, as indicated. I prefer to admit

the air at that side of the well at which: the
belt B descends, and to discharge the moist-

~ure-burdened air from the well at the opposite

side, near the bottom, as indicated at J°. An
lmportant economic advantage is realized from
having the drying-well closed at the top and
provided with inlet and outlet at the bottom,

9o

as shown, in that the drier and hotter air in-

evitably rises to the top of the well over the
descending portion of the belt, and settles and
escapes only as it becomes laden with moist-

ure passing over the ascending portion of the

belt. There is, therefore, no escape of hot air
unutilized, and, on the other hand, the escape

of airis insured as fast as it does its work,
-while the moisture-laden air is not carried over =~
-the dry portion of material. The well may, of
-course, be operated, though less effectively

100

‘and economically, by allowing the heated air

‘to escape at the top or elsewhere.

E is a roller, hung by the arms e from 'the N
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1, so as to afford no appreciable obstruction

5O

53

60

2

cross-bar ¢ in position to bear transversely p
against the belt B, as clearly seen in Fig. 1.
The object of this device is to spread or break
up and disintegrate the substance on the belt
while being dried, in order that new surfaces
of such substance may be successively exposed
to the drying air, and also in order to facili-
tate or induce a granulation or crystallization
of the substance, if it be such as is capable of
this effect. Several rollers E may be em-
ployed, if desired, and located to bear at dif-
ferent points on the belt, by which the effect
sought will be practically continuous. By
means of the external arm or lever, ¢, the
roller I may be lifted away from the belt, and
it may be held away by the looped cord ¢'”.
Any other suitable carrier may be used for

S represeuts a scraper, of the full width of
the belt B, secured to the rocking shatt §’, and
adapted to be borne by the lever-arm S’ against
the descending surface of the belt, as shown
in full lines in Fig. 1. This sceraper is for the
purpose of removing the dried or partially-
dried substance from the belt. While said
scraper may be made of a single piece of metal,
it preferably consists of a number of blades
arranged side by side to extend across the
belt, as indicated in Fig. 4. In this case each
section may be given an oblique or curved
form at its sharpened end to obtain a shearing
action, and thus to eperate more easily. The
scraper is sharpened by being beveled on 1ts

under face, that it may not cut the belt while |

in operation. Said scraper, when borne 1n an
inclined position against the belt B, also serves

as a chute to conduct the detached substance |

away from the belt, and in this character 1s
prolonged by the broad apron or chute s, also
secured to the shaft &/, so as to direct the sub-
stance detached into the spout S° leading out
of the well. If it is not desired to use the
scraper continnously it may by these devices
be swung, together with the apron s, into the
vertical position shown in dotted lines of Iig.

to the upward passage of air in front ot the
belt. Said scraper may obviously be hinged
to the well-wall at the mouth of the spout and
turn up against the well when not in use; or,
if intended for constant use, it may be fixed
in the inclined position shown. Awpy suitable
appliance may beused foradjusting the scraper.
Opposite the point at which the scraper bears
against the belt is located a large loose drum,
D2, which supports the belt in opposition to

ply is wanted on the belt.

the pressure of the scraper. Any other suita-
ble form of support may be employed instead
of the drum D2, and, less desirably, such dram
or support may be movable and adapted to
deflect the belt outward against the scraper
set a short distance from the belt when the
latter hangs free.

As the apparatus so far generally described
is complete in itself for certain important pur-
poses of my invention, and as it embraces the
more distinctively novel mechanical features of

329,722

said invention, I next describe its operation
more in detail, illustrating my improved pro-
cess in connection with one use to which 1t

may be applied—namely, the desiccation of

eggs. For this purpose I will suppose the ulti-
mate desiceated egg producttobethatsetforth
and patented in Letters Patent of the United
States No. 184,479, consisting of granular
powder composed of both the whites and
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yelks of the egg and a suitable quantity of

sugar for their preservalion. To make this
product the yelks and whites of eggs are
thoroughly broken up together and intimately
mixed with a due quantity of sugar, forming
what is called ¢ egg-batter.”” This batter 1s
heldin a mass in the tank T. From this tank
the pan I is supplied through the pipe T, and

the batter is fed from the pan to the outer sur-

face of the moving belt B. 1If the feeding is
desired to be intermittent, it will be accom-
plished by raising the pan through the agency
of the windlass I/, as described, and holding
it in the elevated position until a sufficient
quantity adheres to the belt-surface, when the
pan will be lowered until a new or further sup-

ther supply of batter to the belt-surface may
be required and applied after that first ap-
plied has Decome partially dried and set, so as
to assist in retaining an additional quantity,
or after that first applied has been dried and
removed.
a belt of sufficient length and of an adequate
heat, the drying is completedin a single revo-
Intion of the belt, the application of the bat-
ter may be made continuous, and this will be
done by holding the pan in the raised posi-
tion and continuing the supply thereto from
the tank T. Ordinarily, after one application
of batter to the Dbelt, covering its entire sur-
face, the supply will be discontinued and the
belt will be revolved several times before the
snbstance thereon will be dry enough to be
removed. While the belt is thus revolved hot

air is admitted from the furnace-flue J’, and
discharged as it becomes laden with moisture

at the outlet J3. With the outlet located as
shown the air-current will generally be in the
direction of the arrows a; but as the belt 1s
narrower than the well said belt is obviously
exposed on all sides to the heated air.
During the earlier part of the drying pro-
cess, and while the latter is yetin a more fluid
state, said batter is disposed to flow on the

belt, wherefore I have made the lower drum,

D, larger than the upper one, D', or have
thrown the lower end of the belt out beyond
the upper. This feature of construction less-
ens the tendency of the batter to flow, and in
case it does flow causes any portion of the
batter that may be detached to drop back on
the belt at a lower point. It is most 1mpor-

| tant that the descending side of the band be

thus inclined, as the thickness of the nearly
dry material is made uniform and the presence
of undried lumps avoided.

The roller I, which bears against the belt

If, as may be the case in the use of

S0
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Such new or fur-
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. the belt in such a state of dryness as to be
- broken up into coarse fragments by the action

of the seraper in removing it. In this broken

4o

B and is therebv rotated, plainly Opemtes to

respread the mass on salcl belt at every revo-

lution thereof, and thus to crush the lumps

above 1"eferred to, and to maintain an even dis-

‘tribution of the eg substance on the belt, fa-
vorable to its uniform drying throughout. 1In

. doing this the drying process is itself materi-

o “ally hastened, since the roller necessarily dis-

integrates, breaks up, and stirs the mass being

10
faces of such mass to the action of the heated

dried, and thus exposes continually new suor-

air. In the later stages of the drying process,

-as performed on the belt, said roller also con-

b4
'yl

- albumen thus stirred in while bem
35
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-fm‘m of fine dust or ﬂakes.

tributes to anotherand very important effect—
namely, the granulation or-erystallization of

the SLIbbtclll(.,L being dried, to which end it op-

erates by the stirring actlon referred to, which

- has its analogy in the operation or stirring in
~the m‘mufatture of sugar from sirup.
2C.
o "fposed of the whites and yelks to ether, or of
either separately, or of eitheror both com Dbined
~ with saccharine
~ rapid expansion of the albummous portion or

case of egg substance moreover, whether com-

matter, there is a tendency to

I...._

cells, and thus to their escape and loss in the

“working,” and spreading of the mass by the

roller B oréquivalent device, as the drying pro-
cess goes forward, serve to prevent.this undue
expansion, uueqml evaporation, and separa-
~tion, and thus to retainthe albumen as a most

deblrab]e element, thoroughly incorporated in
the finished produ(,t ‘Not only this, but the
~dried
seewns, in connection with the sugar, to take a

~¢rystalline form, f.:u*orable to 1&, ulrlma,tu I'e-
~ duction to powder_
. the belt are made

If several revolutions of
‘to complete the drying
process the scraper S is held during such pro-

c¢ess 1n & vertical position away ﬂom the belf,
- as stated, and as indicated in dotted lines.

When the egg substance is sufhuentlv dried

to be removed the scraper is pressed against
the Lelt by means of the lever &/, or by means

of a spring, or otherwise.  The loose drum or

~ roller D? meets thepressure of the scraper and
prevents the belt from being undualy deflected
and stretched, and also insures a more perfect
Being arranged as
shown, the scraper S forms . an 1nclined chute,

action of the Seraper.

| prol(}nﬂed by the metal : apron s, which serves

6o

pr eparatory to beln
- market.

“to direct the detached egg substance into the

spout 82, by which said substance is conveyed
out of the well A. Asaresult of this process
the egg or other materlal is nsnally taken from

or fragmentary condition 11; is fit to be subject-
ed, if necessary, to further and final drying

For the purpose of the ﬁnal dr), ing I have

'prmlded the large inclosed square cha,mber-l
Figs. 1 and 2, uphuld over the furnace J by’ﬁ
| the po,stb 12

In this chamber are placed one
or more large circular drying-pans, G G’. Fig.

In thb |

Frequent mixing,

‘struction of the

gmund ‘md pﬂ.ched for

-

sho*vs two such pzms arranged one above the

‘other. The upper may, it preferred, have a

bottom of perfomred metal, perfomtlon.s be-

ing mdicated at ¢’ g’. It also has a large cen-
tnl aperture, ¢, by which the bllel.LEtHCB be-
ing dried passes to the lower pan, G/. The
ldttel has a discharge-opening

bo

, G2, at 1ts Clr-

cumference, which is here ahou n to lead ouf 7 5
of the chamber I, and may lead directly to the

grinding-mill.  (Not shown.)

Through the center of the I)Elllb Gand

The spout 8
_lllbbhdl“(}S mto the upper pan, G, at its pe-
Tiphery.

(G’ rises a bllclft H?, adapted to be rotated 8o

through the beml gear b/, or othermse, and.

'plovldul with arms H H" respectively ‘bear-

ing wings 2 b, which sweep about in the dry-
Ing-pans in the direction of the arrows d’. The

wings hhare set obliquelyon thearms, to which 85

they aresecured, and serve to stirthesubstance
being dried,and also, by their obliquity, to grad-
nallv cATrTy the same to the dlschdlgmg -aper-
tures of the several pans. ‘Thus the wings

hon arm H ecarry the Sllbbtd[lce received at 9o

‘the periphery of the upper pan, G, inward to

theapertureg, and the wings i car rv it outward
in the lower pan, &, to the discharge G2.

Hot air is admitted to the ehamber I from
the furnace J through the flue J?% and finds g
escape fromm said (,h‘lmber at I’ preferably
provided with a sliding (1001" or 1e0181:er' I, to
regulate the outtlow.

There is nothing es:aentm]l) new in tllB con-
bupplem_entdl drying appara-

tus 1tself, as described; bat it is new in the- |

combination shown,and it moreover illustrates
‘a step 1n my process which is also new.,

In the foregoing (lf}bGPlptl(}n of my improved

set tforth, I have supposed the substance oper-
ated. upon to be an egg-batter composed of the
whites and yelks of eggs and a quantity of
sugar. I wish it to be understood that T am
uot limited as to my process to the treatment
of this particular egg-batter, as said process

1is equally applicable to the desiccation of the

whites and yelks, either together or separately,
and to either or both of these with or with-
out saccharine or other substance; nor do I
wish to be limited, either as to my process or

process as 1)erfurmul by the apparatus herein 1o 5

IIO

-_II5’I

as to the use of my machine, to the desiccation

of eggs, since said apparatus and process are

other than egg substances that may be made
to adhere to a belt. I further do not wish to

De limited to the vertical arrangement of the

belt, except in those claims wherein this ar-
rangement is made an essential feature.
The belt B may obviously be made of thin

metal or of any other flexible and otherwise

suitable material. I prefer to use cloth for

 the reason that cloth gives a better hold to
the substance being drled whereby said sub-
stance, when partially (ll‘led is less liable to 1

be detaehed by being rep@atedly bent with

out again between the drums.

obviously equally applicable to the drying of

1o

)
.r"rﬂﬂ.-

‘the belt over the drums and then straightened
Wherefore the -
drying process may be carried farther i in the
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well A with a belt of ¢loth or similar material
than with a metal belt, and the substance may
therefore be brought to a condition on the belt
in which it is adapted to break up or separate
in fragments in the act of removal, whereby
it 1s better fitted for the supplemental drying.

While I have referred to a belt or band as
being used 1n connection with the deviee for

disintegrating the film, such device may be

used with any other film-earrier—as, for in-
stance, a roller or plate; and although I have
referred to and prefer a roller for breaking up
the films, other devices may be used with like
effect—as, for instance, a series of vibrating
plates or blades brought against the film and
moved away therefrom as it 1s moved by the
carrier.

While for many parposes it 1s desirable to
use heated air, for other purposes the air inay
be cold. A strong blast is sometimes desira-
ble. At other times the. desiccation may be
effected without any artificial heating or mov-
ing of the air, and 1n some instances the pro-
ducts of
from the furnace to and through the drying-
chamber.

Other means than those described may be
used for depositing the liquid material upon
the surface ot the carrier. Forinstance, when
the belt is horizontal, or nearly so,1t may pass
beneath a hopper, fmm which themmterml falls
upon the belt.

I amn aware that in treating ]}::11)61‘-13111[_) and
other mixtures the same have been dried by
simultaneously heating and agitating or stir-
ring. This,however,isnotmy invention, which

requires that before any disintegration the sub- |

stance be In a semi-hard or viscid state, and
then worked or agitated, while drying, until
reduced to the form of tlm: hard particles or
powder.

I claim— |

1. The within-described Improvement 1in
treating eggs and other liquid or semi-liquid

combustion may be taken directly

239,722

substance, the same consisting in first treat-
ing the substance uutil it 1s 1in a viseild, semi-
hardened condition, and then mechanically dis-

‘1ntegrating the same Whlle drying, substan-

tlally as set forth.

2. Inthedesiccationof eggs andother liquid
or semi-liguid substance, first subjecting such
substauce, while upon a carrying-surface, to the
action of air or gas until 1t is in a viscid or
partially-hardened condition, and then com-
pleting the hardening and breaking up or re-
duction to powder by working or disintegrat-
ing the same, while drying, by contact with
one or more blocks or blades, whereby the film
is broken and disinteg oration 1s effected.

3. The eombma,tmn in a desiceating appa-

50
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‘mus, of a band. me&us for depositing on the

same a film of the material to be dried, ap-
pliances whereby said film is sabjected to the
action of dryingor hardening gases,and means
whereby the film upon the band is stirred and
broken after partial hardening, and prior to
removal, substantially as sct forth.

4. The combiation, in a destecating (:Lppa-
ratus, of the shaftor (,a,smg, heating or dI_} ing
appliances, traveling band B, roller I or its
equivalent, and roller -carrier, constructed to
permit the roller to be thrown into or out of
contact with the bLand, substantially as set
forth.

5. The combination, with the casing, heat-
ing or drying appliances, and endless belt B,
of the scraper s, arranged to bear on the mov-
ing surface of the belt,and a support arrange
to eppose the pressure of the scraper, substan-
tially as set forth. -

In testimony that I claim the foregoing as

of two witnesses.

LYDIA J. CADWELL.

Witnesses:
M. &, DAYTON,
HERBERT VANDYKE.
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‘my Invention I affix my signature in presence
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