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To all whom it may concern. 
Be it known that I, OLIVER S. SLEEPER, a 

citizen of the United States, residing at 
Buffalo, in the county of Erie and State of 
New York, have invented a new and useful 
improvementin Methods of Drying liquids, 
of which the following is a specification. 
This invention relates to a method of dry 

ing in vacuo, any liquids containing solids, 
emulsions, or pulps, such as dyewood ex 
tracts, white lead, glues, milk, acids, chem 
icals and so forth, and has the object to en 
able liquids to be dried more thoroughly, 
expeditiously and economically than has 
been possible by the methods and apparatus 
heretofore employed for this purpose. 
In the accompanying drawings consisting 

of 4 sheets: Figure 1 is a vertical longitu 
dinal section of a vacuum drying apparatus 
for practicing my improved method and 
embodying my improved construction. Fig. 
2 is an end elevation thereof partly in sec 
tion. Fig. 3 is a vertical cross section in 
line 3-3, Fig. 1. Figs. 4 and 5 are hori 
zontal sections in lines 4-4 and 5-5, Fig. 3, respectively. 
Similar letters of reference indicate cor 

responding parts throughout the several 
views. 
In practising my improved method of 

drying liquids the liquid to be dried is pre 
sented in the form of a shallow stream to a 
heated member which is movable in vacuo 
so that a thin film of the liquid is picked up 
by said member. The material E. dries 
on the heated member is removed therefrom 
preparatory to applying a fresh coat of un 
dried liquid on the heated member. The 
liquid to be dried is supplied to the stream 

49 in excess of the amount which is capable 

55 

of adhering to the heated member and the 
surplus escapes from the tail of the stream. 
This surplus is caught at the tail of the 
stream and again fed to the same at the head 
thereof so that a constant circulation takes 
place of the liquid to be dried. 
By this means the stream is always of a 

uinform depth to properly coat the heated 
member-thereby insuring uniformity in 
the product. 
Although my invention may be practised 

by means of an apparatus of different con 
structions that shown in the drawings is 
suitable for the purpose and is constructed 
as follows: A represents the vacuum or 

ing one of the hollow trunnions. 

drying chamber which has a semi-cylin 
drical top while its lower part is con 
structed to form a liquid supply basin or 
reseryoir. Band a product receiving cham 
ber C, said liquid basin and receiving cham ber being arranged side by side and sepa 
rated by an intervening upright wall or 
partition d, as shown in Figs. 3, 4 and 5. 
At the top of the drying chamber the same 
is provided with a vapor outlet a which is 
connected with a vacuum pump or other ex hausting device for withdrawing the vapors 
from the interior of the drying chamber and facilitating the drying of the liquid 
stock under treatment. 
Lengthwise within the vacuum chamber 

is arranged a hollow cylindrical heating or 
drying drum E which is rotatable in the 
direction of the arrow 1 in Fig. 3 and which 
is journaled by means of hollow trunnions 
e, e arranged on opposite ends or heads 
of the drum and turning in bearings e? in 
the adjacent walls of the vacuum chamber. 
The rotation of the drum may be effected by 
a driving mechanism comprising a gear 
wheel f secured to the trunnion e', as shown 
in Fig. 1, but any other suitable means may be employed for this purpose. 
The drying drum is preferably heated by 

steam which is conducted into the same by means of a stationary supply pipe G enter 
h The water of condensation is discharged from the 

drum by a scoop h arranged lengthwise ad 
jacent to the bore thereof and connected 
with the other hollow trunnion by a back 
wardly curved pipe H connecting the chan 
nel of the scoop with the inner end of the 
respective hollow trunnion. Into the outer 
end of the latter a stationary delivery pipe 
h' projects which serves to carry away the 
water of condensation. 
The liquid to be dried may be introduced 

into the reservoir in any suitable way for 
instance by a supply pipe b, as shown in 
Figs. 3 and 4. 
Adjacent to the lowermost part of the 

periphery of the drying drum and above 
the liquid basin is arranged a feed pan 
whereby a shallow stream of the liquid to 
be dried is supported so that the underside 
of the drum dips into the same. This pan 
comprises a curved bottom and two curved 
flanges or ribs i arranged transversely at 
opposite transverse edges of the bottom. In 
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the normal position of the pain the bottom 
thereof is arranged concentric relatively to 
the drum and its longitudinal front and 
rear edges are elevated above the interme 
diate part while the flanges i bear against 
the periphery of the drum, thereby form 
ing a shallow channel or passage between 
the drum and pan through which the stream 
of liquid fows from the front longitudinai 
edge to the rear longitudinal edge of the 
pan. The liquid is prevented from escap 
ing at the transverse edges of the pan bot 
ton by the fianges i, thereby avoiding the 
deposit of any liquid on the ends of the 
drum where its removal when subsequently 
dried would be difficult and also prevent the 
machine from being cleaned easily. Ac 
cess may be hid to the interior of the drying 
chamber through a man hole in a wall of 
the drying chamber which is normally 
closed by a cover it and the operation of the 
arts may be observed from the exterior 
y means of windows i* which are suitably 

arranged in the walls of the drying cham 
ber for that purpose. The pan is capable of 
being moved toward and from the drum so 
as to permit of exposing its upper side for 
inspection and cleaning. For this purpose 
the same is mounted at its front longitudi 
nai edge by means of an armion a horizon 
tal rock shaft, J which is journaled length 
wise below the pan in bearings k on the ad 
jacent end walls of the vacuum chamber. 
The pan is moved into and out of its opera 
tive position by means of a handle L secured 
to one end of the shaft J outside of the dry 
ing chamber and held in place when the pan 
is in its operative position by means of a 
notch on the handle which receives a 
camping screw l' on the outer side of the 
drig chamber, as shown in Figs. 2 and 4. 

The liquid to be dried is delivered into 
the pan at the head edge thereof by a hori 
Zontal longitudinal delivery pipe M ar 
ranged adjacent to this edge of the pan and 
provided with one or more delivery nozzles 
at which project laterally over the head edge 
of the pan botton. The delivery pipe is 
supported on the end walls of the drying 
chamber and preferably receives its supply 
from the basin or reservoir in the lowerpart 
of the drying chamber. The liquid may be 
carried from the reservoir to the delivery 
pipe by any suitable means but preferably 
by a rotary force pump N which has its inlet 
connected with the reservoir while its outlet 
is connected with the delivery pipe M. This 
pump should be placed a sufficient distance 
below the reservoir so that the liquid in the 
latter will fow by gravity into the pump 
and thus enable the same to carry the liquid 
to the delivery pipe which it otherwise could 
not do owing to the counteracting effect of 
the vapor exhausting device which is con 
nected with the drying chamber. 

1,146,965 

During the operation of the drier the 
pump N is operated so that the quantity of 
liquid which is withdrawn from the reser 
voir by the pump and delivered by the noz 
zies to the feed pan maintains a constant 
stream over said pan from the head to the 
tail thereof which completely fills the space 
between the bottom of the pan and the pe 
riphery of the drum. This stream is in ex 
cess of the amount of liquid capabie of ad 
hering to the periphery of the drum as the 
atter sweeps through the same so that the 
drum always dips into the liquid a uniform 
extent and the surplus escapes from the tail 
of the pan and drops into the reservoir below 
the same to be again put in circulation by 
the pump. By this means a uniform coat of 
liquid is obtained on the drum at all times 
which resultsin a productofuniform quality. 
In order to prevent the solid particles in 

the liquid from settling in the reservoir the 
latter is provided with one or more agitators 
or stirrers o which may be constructed and 
operated in any suitable manner. As the 
film of liquid is carried away from the pan, 
the same is dried on the drum owing to the 
heat of the steam therein and before the 
dried material reaches the pan the same is 
scraped from the periphery of the drum by 
a scraper or blade P which engages the pe 
riphery of the drum in front of the liquid 
feeding devices. As shown in the drawings 
this scraper is mounted on a horizontai shaft 
p which is journaled lengthwise at the upper 
edge of the partition d and pressed con- 100 
stantly for holding the scraper yieldingly in 
engagement with the drum by one or more 
weight arms p" connected with the scraper 
shaft outside of the drying chamber and 
each provided with a weight , as shown in 105 
Figs. 1, 2 and 4. The dried materiai which 
is removed from the drum by the scraper 
is directed by the same into the product 
receiving chamber C which latter preferably 
contains a box R, for the reception of the 10 
dried material. This box is inserted in the 
receiving chamber and removed therefront 
through an opening in one of the end walls 
of the drying chamber which opening is nor 
mally closed by a cover S. 
The space in the drying chamber initie 

diately above the receiving chamber is partly 
obstructed by a dust guard t which exteries 
from the inner side of the drying charather 
to within a short distance of the periphery 120 
of the drum and thus prevents the stiction 
of the exhaust device from carrying tire divist 
or fine particles of dried material out of the 
receiving chamber. t 

I claim as my invention: 
The herein described method of trying 

liquids which consists in presentirig tire 
liquid to be dried in the form of a continu 
ously flowing shallow stream to the under 
side of a heated circular drum which iatter 13 
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moves constantly, and presents new surfaces 
to said stream of liquid into which its suc 
cessive parts dip and pick up, a thin film of 
this liquid by adhesion, said liquid being 
supplied to said drum in excess of the pick 
ing up capacity of the drum and the excess 
liquid not picked up by the drum being 
delivered into a main body of liquid and 
returned continuously from said main body 
to said stream, and the liquid picked up by 
the drum being dried thereon and removed 

continuously from the surface thereof pre 
paratory to receiving a new coat of liquid, 
and.said stream and body of liquid and the 
dried material being constantly in vacuo. 5 
Witness my hand this 30th day of Novem 

ber, 1908. 
OLIWER. S. SLEEPER. 

Witnesses: 
THEO. L. PoPP, 
E. M. GRAHAni.   


