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To all whom it may concermn. .

Be it known that I, ALFRED GUILLAUME, of
Chicago, in the county of Cook and State of
Illinois, have invented certain new and usetul
Improvementsin Drying Apparatus; and 1 do
hereby declare that the following 1s a full,

¢lear, and exact description thereof, reference

being had to the accompanying drawings, and

to the letters of reference marked thereon,

which form a part of this specification.
This invention relates to improvements in
drying apparatus adapted for drying ores,
malt, fruit, and other materials, whereby the
handling of the material is facilitated, the

employment of hand luabor in drying is less--
ened, and a greater uniformity of results In
drying is obtained.

" The invention consists in the matters here-
inafter described, and pointed out in the ap-
pended claims. |

In the accompanying drawings,illustrating
my invention, Figare 1isa plan view of a dry-
ing apparatus embodying the same. Fig. 2 18
an end elevation of the parts shown in Fig. 1.

Fig. 3 is a detail section taken upon line 3 3

of Fig.1. Fin. 4 isan enlarged detail section
of a part shown in Tig. 1. Fig.0o 1sa plan

viewillustrating aserapingapparatus applied

to the drier shown in Figs. 1 and 2. FKig. 6
is a detail section taken upon line 6 6 of If1g.
5. Fig. 7 is a detail section taken upon line
7 7 of Figs. 5 and v.

parts shown in Fig. 5. Fig. 9 is a plan view

‘of the platform shown in Fig. 1, provided with

an inclosure or cover. Kig. 10 is a sectional
view faken upon line 10 10 of IFig. Y. |
As shown in said drawings, A is a revolv-
ing platform or floor-section constituting the
supporting - surface of the drier, upon which
the material to be dried is placed. Said floor-
section is made alike on both sides and 1is piv-
otally supported by means of bearings or

trunnions a a, located at opposite sides ot the

floor-section and mounted in bearings b b upon
supporting frame-pieces B B. The floor-sec-
tion is preferably made of thin metal in hol-
low or box form and is provided in its inte-
rior with means for heating its opposite flat
sides to facilitate the drying of the material
placed thereon. In the particular construc-
tion illustrated the floor-section consists of a

B L

Fig. 8 is a side view of

—
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edges of which are riveted or otherwise se-
cured metal plates a? a?, preferably of corru-
oated galvanized iron. Said plates a®@? form-
ing the opposite sides of the floor-section, are
desirably made of corrugated metal, in order
to form channels to facilitate the discharge of
water from the material being dried. W hen-
ever found necessary or desirable, the floor-
section may be provided with ledges extend-

ing around three of its sides to prevent the

material from falling therefrom. |

As herein shown, the devices for heating
the floor-section A consist of a pipe C of cop-
per or other metal, which are placed in zigzag
or ¢oil form within the hollow interior of the
floor-section and adapted for the circulation
therein of steam or hot water. One of the
trunnions « of the .floor-section is herein
shown as made of tubular form to allow the

insertion through it of the ends of the pipe C.

Said pipe C will be provided outside of the
trunnion with any convenient form of joint
or connection with the stationary supply and
discharge pipes ¢ ¢/, adapted to allow the
floor-section to be turned.
herein shown, Figs. 1 and 4, consists of a cy-
lindrie plug ¢? in which both ends of the pipe
C are inserted, and a shell ¢, in which the
said plug turns and which is provided with &
lateral outlet ¢!, with which the pipe ¢’ 15 con-
nected, and with a stuffing-box ¢’ in align-
ment with the central axis of the plug ¢ one
end of the pipe C being arranged to open into
the shell ¢% so as to communicate with the
outlet ¢!, and the other end of said pipe be-
ing carried through the shell and inserted in
the stuffing-box, within which it is connected
with the pipe C by means of annular contact-
faces in the manner illustrated. The con-
struction described in the floor-seetion A per-

mits the latter to be given a half-rotation or

reversed in position when desired, thereby
accomplishing the discharge of the dried ma-
terial resting upon the top of the floor-section
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and bringing the opposite side of the floor-

section into position to receive a new load or
charge. |

D is a ratchet disk or wheel arranged hori-
zontally near the floor-section A, said wheel
being herein shown as mounted upon a
bracket d, attached to a cross-beam B’, which

rectangular frame o/, Fig. 5, to the opposite i is attached to the frame-pieces I3 B.
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K 1s a bell-crank ‘lever which is pivoted |

upon a bracket e, also attached to the beam
B’, said bell-crank lever having one of its
arms located in position to engage a stop ’,
secured to the ratchet-wheel D. The other

arm of said lever is connected by a pivot ¢’

with a horizontal sliding bar T, which rests
upon the frame-pieces B B and is adapted to
slide laterally toward and from the pivotal
axis of the floor-section A.

G G are springs applied to throw the said

sliding bar I toward the floor-section, said
springs being herein shown as made of coiled
form and as placed between the ends of the

beam B’ and the sliding bar I'. Said bar F
18 80 arranged as to rest normally in position
to engage one end of the floor-section A when

the latter is in its horizontal position, and to

thereby prevent that edge of the floor-section
from being swung downwardly. At the side
of the floor-section opposite the said bar F is
located a horizontal beam II, to which are at-
tached two movable stops or latches I’ H’.
Sald latches consist of short arms pivoted at
their outer'ends to the beam H and extend-
ing horizontally beneath the edge of the floor-
section A when the latter is in its horizontal
position. The latches I’ H’ are adapted to
swing or yield upwardly, but are held from

swinging downwardly from their horizontal
position by means of lugs 7 A, which rest
against the beam II and prevent any move-

ment of the free ends of the latches except
in an upward direction. -

It follows from the construction deseribed
that the floor-section A will be held in a

horizontal position and is prevented from

swinging in either direction by the sliding
bar I and the latches II” H’, which engage
opposite edges of the said floor-section.
sliding bar IF is, however, adapted to be drawn
laterally away from the floor-section, so as to
allow the adjacent edge of said floor-section
to swing downwardly past the bar, while the
latches H" H’ are adapted to allow the edge
of the floor-section to swing freely upward
pastthen, so that the said floor-section can be
turned in one direction only. The bar F is
restored to its position for engagement with
the edge of the floor-section after the barhas
been moved to release the same by the action

horizontal position by the said bar and by the
latches H” H'. |
- In the operation of the apparatus the Lar
If 1s released at regular intervals by contact
of ‘the said stop d’ of the wheel D with the
bell-crank lever L, and said ratchet-wheel
may be rotated at a regular speed by any de-
sirable or preferred formn of driving-gear, in-
stead of by the ratchet-gear illustrated. The

said wheel is, however, arranged to turn at

such speed as to give a desired time for the

drying of the material on the floor-section |

Said.

449,806

betore the latter is rotated to discharge the
material. | o
Devices for turning said ratchet-wheel D
are herein shown as follows: J indicatesa re-
volving shaft, on which is secured a spur-gear
J, intermeshing with a gear-wheel K. Said
gear-wheel ICis provided with a wrist-pin £,
which is engaged with one end of a connect-
ing-rod L, the opposite end of which is con-
nected with a sliding block I’, moving in
guides or ways [ {. Said sliding block L/ is
provided with a lug or projection I/, adapted
to slide on a rod M. Said rod M is mounted
in guides m m, so that it may slide or move
freely in a longitudinal direction, and is pro-
vided with two stops m’ m/, which are se-
cured to said rod M on opposite sides of the
lng I’. Said rod M- is connected at one end
by means of a pitman m? with an oscillating
arm N, mounted concentrically with the

ratchet-wheel D.  Upon said arm N is mount-

ed a pawl N/, which engages ratchet-teeth D’
upon the periphery of the ratchet-wheel D,
These parts are soarranged that in the recip-

70
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rocatory motion of the block 1.” the lug I’ is

brought alternately into econtact with the
stops m” m’, thereby moving the rod M and
arm N backward and forward, and through the
medium of the pawl N’ and the ratchet-teeth

giving a slow rotary movement to the ratchet-

wheel D. The stops m' m’ are secured by
set-screws m?® m?’ to the rod M, and by shifting
sald stops the arm N may be given a greater
or less amplitude of oscillatory movement and
the wheel may be turned faster or slower, as
desired. | |

The side of the floor-section A nearest the
sliding bar I will commonly be loaded some-
what heavier than the opposite side of the
floor-section; so that each time the said slid-
ing bar is drawn back Dby the action of the
ratchet-wheel D and Dbell-crank lever E the
floor will turn on its pivot and thereby ac-
complish automatically the discharge of the
material on the floor-section at intervals of
time determined by the speed of rotation of

the wheel D.

T'he floor-section when allowed to rotate by
the withdrawal of the bar F in the manner

described willnot usually resume its horizon-
| tal position, and unless special devices. are
of the springs G G as scon as the bell-crank
lever i1s free from the stop d’, and the floor-
section, after it has made a half-rotation, will
engage the bar and will be again held in its

provided for moving automatically the floor-
section until 1t has completed a half-rotation

| 1t will be necessary to complete the turning

of the same by hand. As herein shown, how-
ever, I have provided a special mechanism

designed to catech the edge of the floor-section |

when the same has reached an approxi-
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mately vertical position and throw it farther .

around uutil its upper edge is brought into
contact with the sliding bar . Tor this
purpose O O indicate two radially-arranced
revolving arms mounted upon a vertical shaft
07, said arms being so located that they will
engage one of the side edges of that

of the floor-section which depends from the
trunnions. When the floor-section is struck
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by one of the revolving arms,said floor-sec- | edge to the frame. The said scraper pis held

tion will be thrown forward with sufficient
force to insure its being carried by its im-
petus into a horizontal position. The shaft
O’ is located at that side of the central axis

of the floor-section nearest the downwardly-
moving side of the same, and inasmuch as the

welight of theload will usually carry the floor-
section into a vertical position, or nearly so,
when the load is dumped the depending part
of the floor-section will commonly be swung
at such time by the action of the load past
the said shaft, so that one of the revolving
arms will act upon the rear side of the floor-
section to thrust the depending part of the
same forwardly and upwardly. Itis obvious
that if the floor-section, when swung down-
wardly by the weight of the load, were to stop
opposite or in front of that one of the revolv-
ing arms which is moving toward the edge of
thesection at the time, the rotationof the arms
might be stopped by the striking of the said
arm against the edge of the fHoor-section; but
this 1s unlikely to occur in the construction
1llustrated by reason of the fact that the weight
of the load swings the depending part of the
floor-section forward of the shaft, so that the
revolving arms will approach and aet upon
the rear surface of said depending part in the
manner above set forth. The shaft O/, sap-
porting the arms O O, may be actuatedinany
convenient manner. As herein shown, said
shaft is provided with a rope-pulley O over
which passes a wire rope O% leading from a
pulley 7" on the shaft J. | |

It follows from the construction described
that at each rotation of the ratchet-wheel D
the floor-section is released, caused to swing
through a half-rotation, and is arrested after
such half-rotation bystriking the sliding bar

I, which, together with the latches I’ H’, hold:

thefloor in its horizontal position until again
released and rotated in the same manner.

In the use of a revolving floor-section, ar-
anged as above described, in drying granu-
lar and non-adhesive materials the load upon
the floor-section will slide or fall from the
same as 1t 1sturned and will be received upon
a surface or within a receptacle placed be-
neath the floor-section. If the material to be

.dried 18 of an adhesive or glutinous nature,

however, it is necessary to scrape the same
from the surface of the floor-section after the
latter has been reversed, and as a separate
and further improvement I provide, in con-
nection with the revolving floor-section illus-
trated, a device for automatically scraping
adhering material from the under surface of
the floor-section. |

This device is shown in Figs. 5§ to 8, and is
made as follows: P is a recipreocating plate
or frame mounted on guides or rails P’ P’
and adapted to move back and forth beneath

and parallel with the floor-section A. Upon
the said frame P is mounted a vertically-ar-

ranged scraper p, herein shown as consisting
of a flat plate or blade pivoted at its lower

e R

T

1

in an upright position by meauns of springs
p" p’, which are secured to the frame P and
bear against opposite sides of the scraper, so
as to hold the same in an upright position,

while at the same time allowing it to swing

or yield when it comes in contact with the
under side of the floor-section in its recipro-
catory movement.

Devices are herein shown for giving recip-

rocatory movement to the said scraper and

its supporting-frame as follows: P*® is a rack-
bar attached to the scraper-frame P, prefer-
ably at one end of the same. Q is a gear-
wheel intermeshing with the rack-bar P?and

mounted on a shaft ¢ which also carries a

beveled gear-wheel Q". Risa shaft arranged
at right angles with the shaft g and provided

with a beveled gear-wheel R/, intermeshing

with the gear-wheel Q'. Said shaft is pro-

i vided with loose pulleys ' and an interine-

diate pulley 7%, whiech is affixed to the shaft,
S 18 a second shaft arranged parallel with the

shaft R and provided with a belt-pulley s,
over which 1s trained straight and ecrossed

belts s” s°. The shaft S is shown as driven
by means of beveled gears s® s* from the shaft
J, hereinbefore described. The rack P? is
provided at its cpposite ends with stops p? p2
P is a lever which is pivoted to a bracket p*
with its shorter end in position to engage the
stops p* p°. The opposite end of the lever P3
18 connected with a rod P4 which carries two
ordinary belt-shifters p* »° said belt-shifters
being engaged, respectively, with the straight
and crossed belts s” and s The said stops
p° p* operate in a well-known manner through

‘the lever I® and belt-shifters p* p® to carry

the crossed and straight belts alternately
upon the fixed pulley 7% and thus reverse
the motion of the
movement. |

While I have shown a rack and pinion for
the reversing-gear as a means of giving re-

ciprocatory movement to the scraper p, yet

the employment of an actuating device of

this character is not essential, inasmuch as

any other well-known or preferred mechanism
for giving reciprocatory movement to the

sald scraper may be employed with the same
effect. | B

As far as the features of construction in the

revolving floor-section are concerned, other
means than that deseribed may be employed
for heating said floor-section to facilitate the
drying of the material thereon—as, for in-
stance, steam, hot alir, or hot water may be
passed through the spaces or passages in the
floor-section made otherwise than as herein

scraper at each limit of its

e
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shown, or an electric heating device of any

suitable kind may be located within the said

floor-section to impart heat to the same.

~In Kigs. 9 and 10 I have shown a casing or
covering adapted to surround or inclose ma-
terial placed upon the revolving floor-section
A, so as to confine the heat of the floor-sec-

Pl |||1:! ‘

| 'm'“! e

i tion within a small space adjacent to mate-




- verse bars or rods TV TV ¢ .4

10

2

rial being opemted upon, and to thereby fa-
cilitate the drying operation.
Trigs. 9 and 10, T 1" are side plates or flanges
-arranfred at the side margins of the ﬂom-see—
tion A and extending outwardly therefrom

As shown in

at right angles to the flat sides of the same.
Attached to the side flanges are four trans-

are a.rmntred near the ends of the floor-sec-
tion and are secured at the corners or angles

of 1he said plates or flanges '1' T, while the
cross-bars ¢ ¢ are located adxjacent to each
other opposite the middle part of the floor-

section. The edges ¢’ ¢’ of the flanges T T at

15 the ends of sald flanges are beveled or in-

20

. 30

spaces at the end of the floor-section.
said flaps U U’ and V V' at each side of the
floor-section when closed together form a
casing orinclosure over the sides of the same,
said flaps in the use of the apparatus being

35
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the floor-section.
which are hinged to the cross-bars 1V TV and
which when closed are adapted to extend to
the middle of the floor-section, but which are

taining the inuer edges of the same.

clined inwardly from the ends of the floor-

section, so that the distance between the rods
T 1 --is considerably less than the length of
U U’ are doors or flaps

preferably arranged to form a space or slot
between their meeting edges to allow the es-

cape of moisture-laden air from the material

being dried. The said flaps are preferably
arranged to rest against the cross-bars ¢ ¢,
which are provided for the purpose of sus-
V V2
are other similar flaps or doors also hinged to

the cross-bars TV TV and adapted to rest when

closed against the end margins ¢’ " of the

side plates or flanges T T, so as to close the
The

closed at the side of the floor-section which

is uppermost to cover or inclose the material
thereon and being open at the side of the

floor-section which 1s lowermost.
In order to provide a construction in the

said several doors or flaps whereby the flaps

at each side of the floor-section will be auto-

‘matieally brought and held in their open po-
sition when the side of the floor-section to
‘which they belong is brought uppermost, so

that the floor-section will be in readiness to
receive its load without manipulation of the
flaps by hand, I provide the following con-

struetion: The door or flap U’ on each side of

the floor-section is provided adjacent to the
bar T, upon which it is hinged, with an arm

A, e‘:tendmg from the hinge of the doorin the

dIPeCtIOIl opposite the bod y of the same, said
arm  being arranged to pass through a notch

or recess v,-cut in the adjacent dOOl or flap V'’
W W are chains at-

in the manner shown.
tached to the ends of the arm u© at one cnd
and at the opposite end to the 1nner smface
of the Opposue door or flap Ul at a point 1/
which is at the same distance from the pivot
of the door as the length of the arm . Each
of the flaps U U, to which the chains W W

are connected in the manner described, are

the face of the floor-section.
sist of metal bars secured to the outer faces

The bars T’ TV | of said platesT' T and bent inwardly at their

442,806

constructed, so that they are heavier than the
doors U U’. Stops ¢* * are secured to the side
plates T T in position to engage tue flaps V'V’
when the latter are open. and swing slightly
backward from a position at right anf“rles to

outer ends into position for contaect with the
outer surfaces of the flaps VV’, the flaps V'V’
being provided with notehes v v’ to allow the

passage of the stops in the swinging of the

said flaps V V/; as clearly shown in Lhe draw-
Ings.

The opemtmn of the flaps constructed as
described is as follows: The flaps above the
platform or floor-section being closed,as shown
in Fig. 10, when the ﬂoor-sectlon 1s revolved
in the dlrectlon of the arrow, Fig.10, the flaps
fall open by gravity when the floor-section
has reached a vertical position or has passed
somewhat beyond :the same. Both of the flaps

U and U’ at the lower side of the floor-section

being open,as shown in thelower part of Iig.

Said thPS con-

70 .

75
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10, as the floor-section is reversed or turned

on its pivot the flap U’ will move upward and

will tend to fall into a closed position; but, the
flap U being heavier than said flap U’ by rea-

son of the weight U?, said flap U’ will be pre-

vented from closing by the c¢hain W, which
connects the flaps in the manner described.
Thus when the floor-section is vertical the
flap which is then lowermost—to wit, the flap
U—will on account of its superior weight hold

100

the flap U’ open as far as the latter can moveor .
p p

swing—that is to
shown in the .dotted lines at the left-hand
side of Fig. 10, being held from opening far-
ther or swinging farther backward by the
stop #*. 1t follows that whenthe floor-section

‘has made a complete half-turn the flap U’

will retain its outwardly-inclined position
and the flap U will fall backward against the
stop ?% thus slacking the chain W and bring-
ing the. parts into the position shown in the
dotted lines in Fi ig. 10. The end flaps V V'
having at this time closed by their own
weight, the same are closed and the top doors
left open ready for charging the floor-section.
When the floor-section is charged, the top

say, it takes the position

105

ITO

doors can then be closed by hand. When the

doors are present -and arranged in the man-
ner described, the scraper for removing ad-
hering substances from the lower surface of
the floor-section will be arranged to operate
through the space left open by the end doors
or flaps V V’; but when it .1s not necessary to
(1Se a seraper said end doors may bedispensed
with and the material discharged solely
through the space afforded by the opening of
the ﬂa,ps U u’.

One important feature of- my invention is
embraced in a construction by which,in con-
nection with the revolving floor-section illus-

trated, devicesare provided for antomatically

turning or rotating said floor-section. The

provided with weights U?U? or are otherwlse devices herein shown for this purpose consist

120
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of the revolving arms O O acting toswingor |

throw the lower part of the floor-section up-
ward after the latter has been released and

caused to partially turn by the weight of the

material on its descending side, in the man-
ner above deseribed. As far as this feature
of the invention is concerned, however, 1 do
not wish to be limited to such revolving arms
as a means of turning the floor-section, 1nas-
much as a great variety of devices may be
employed for the same purpose without 1n-
volving a departure from my invention.

I claim as my invention—

1. A dryving apparatus comprising a pivot-
ally-supported reversible floor-section having
opposite parallel exterior receiving-suriaces
for the material to be dried. |

2. A dryving apparatus comprising a pivot-
ally-supported reversible floor-section having
opposite parallel exterior receiving-surfaces
for the articles to be dried, and means for
holding said floor-section in a horizontal po-
sition. o

3. A drying apparatus comprising a pivot-.

ally-supported reversible floor-section having
opposite parallel exterior surfaces to receive

the material to be dried, and means within

the floor-section for heating the same.

4. A drying apparatus comprising a pivot-
ally-supported revolving floor-section, an up-
wardly-vielding catch or latech to engage one
side of the floor-section, and a movable or
shifting stop engaging the other side of the
floor-section, substantially as described,

5. A drying apparatus comprising a revolv-
ing floor-section, a spring-actuated shifting or

movable stop resting normally in position to
“engage therevolving floor-section, a revolving

wheel carrying a pin or stud, and means con-
nected with and moving said stop adapted to
engage the said pin or stud of the wheel, sub-
stantially as described.

6. Adrying apparatus comprising a revolv-
ing floor-section, a spring-actuated shifting or
movable stop resting normally in position to
engagethe revolving floor-section, a revolving
wheel carrying a pin orstud, means connected
with and moving said stop and adapted to en-
cage the said pin or stud of the wheel, and
means for actuating said wheel, embracing
an oscillating pawl and ratchet, a longitudi-

nally-sliding rod connected therewith and !

provided with two adjustable stops, and a re-
ciprocating block carrying a lug adapted to
encage said stops, whereby the speed of rota-
tion of the wheel may be changed as desired,
substantially as described.

7. A dryingapparatuscomprising a pivoted
reversible floor-section and a reciprocating
scraping mechanism acting upon the under
surface of said floor-section, substantially as
described. | | |

8. Adryingapparatuscomprising a pivoted

reversible floor-section and a reciprocating

. 1U-d,] "
S TN
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‘my invention I af

scraping mechanism embracing a vertically-

arranged yielding scraper acting upon the
under surface of said floor-section.

9. A drying apparatus comprising a pivot-
ed reversible floor-section, a reciprocating
scraper-frame, a vertically-arranged scraper
hinged to the scraper-frame, and springs hold-
ing the said scraper in its vertical position,

substantially as described.

10. A dryingapparatus comprisinga revolv-
ing floor-section having opposite surfaces to
receive the material to be dried, means for
heating the floor-section, and a casing or

housing covering the sides of said floor-sec-

tion and comprising doors or flaps which may
be opened to allow the discharge of material
from the floor-section, substantially as de-
scribed. -

11. Adrying apparatuscomprisingarevolv-.
ing flcor-section having opposite surfaces to-

receive the material to. be dried, means for
heating the floor -section, and a casing or
housing -covering the opposite sides of the

o
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floor-section and embracing twodoors or flaps

at each side of the floor-section, said doors or
flaps being hinged at opposite ends of the
floor-section and connected by a chain, and
one of the flaps being weighted for the pur-
pose of holding open the other flap duaring the

‘turning of the floor-section, substantially as

described. o
12. Adryingapparatus comprisingarevolv-

ing floor-section having opposite surfaces to
receive the material to be dried, means for

heating the floor-section, and a casing or
housing covering both sides of the floor-sec-

tion, and consisting of side plates or flanges
attached to the floor-section, flaps hinged at.

their outer margins to said flanges near the
opposite ends of the floor-section and closing

inwardly, and other doors or {laps also hinged
to.the said flanges and adapted to close the

spaces adjacent to the ends of the floor-sec-
tion, substantially as described. SR
13. The combination, with arevolving floor-
section having opposite parallel exterior re-
ceiving-surfaces and means for locking or
holding said section in a longitudinal posi-
tion, of means for rotating or turning the said
floor-section in discharging the dried material
therefrom, substantially as described.

sle

95

1060

105

110

T15

14, The combination, with the revolving

floor-section and means for holding the same
in its horizontal position, of means for turn-
ing the floor-section, consisting of revolving
arms arranged to engage the rear surface ot
the floor-section, substantially as deseribed.
In testimony that I claim the foregoing as
fix my signature in presence
of two witnesses. _ o
ALFRED GUILLAUME.

Witnesses: -
C. CLARENCE POOLE,
GEORGE V. HIGGINS, Jr.
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