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UNITED STATES PATENT Quince. v 

PHILIPPE LAUTH, OF CAROASSONNE, FRANCE. 

MALT-KILN. 

SPECIFICATION forming part of Letters Patent No. 400,229, dated March 26, 1889. 

Application ?led August 20, 1888. Serial No. 283,231. (No model.) 

To all 107mm it may concern: 
Be it known that I, PHILIPPE LAUTH, a citi 

zen of the French Republic, residing at Cari 
cassonne, in the French Republic, have in 
vented certain new and useful Improvements 
in Malt-Kilns; and I do hereby declare that 
the following is a full, clear, and exact descrip 
tion of the invention, which will enable others 
skilled in the art to which it appertains to 
make and use the same, reference being had 
to the accompanying drawings, forming a part 
of this speci?cation, in which— 
Figure 1 is a vertical transverse section 

taken on line 1 2 3 4 of Fig. 3 of a malt-kiln 
embodying my improvements. Fig. 2 is a like 
view of a kiln of a modi?ed construction so 
far as the distribution of air is concerned. 
Fig. 3 is a transverse section on or about on 
the interrupted line 5, 6, 7, and 8 of Fig. 1. 
Fig. 4 is a vertical section of a portion of the 
kiln, drawn to a larger scale. Fig. 5 is a trans 
verse section on line 9 9 of Fig. 4, a part of 
the ?oor and some of the distributing-pipes 
being removed; and Figs. 6 and 7 are detail 
views. _ 

The invention relates more particularly to 
that class of apparatus known as “ malt-kilns,” 
though it may be applied to the desiccation of 
other materials, and is an improvement on a 
similar apparatus for which I obtained Let 
ters Patent of the United States, dated May 
‘I, 1886, No. 341,256. 
The invention consists in structural features 

and combinations of parts, substantially as 
hereinafter more fully described, and set forth 
in the claims. 

Referring more particularly to Figs. 1, 3, 4, 
5, 6, and 7, X Y, Fig. 3, indicates the line of 
the axis of ‘the two blast-fans that force air 
into the ducts m and n. 
'The course of the products of combustion 

through the heater-pipes w to the chimney A’ 
is indicated by arrows at, the course of the 
more highly heated or hot air by arrows at’, 
and that of the more temperate or less highly 

. heated air by the arrows a2, while the com 
bined air-currents and moisture are indicated 
by dotted arrows. 
P is the pipe for the less heated air, which 

is connected to the upper drying-chambers, 
and P’ the pipe for the hot air, which is con 

nected to the lowermost of the drying-cham 
bers, as more fully explained hereinafter. 
The kiln, when two blast-fans are provided, 

may have as many as seven or more super 
posed drying- chambers, and such a kiln I 
have shown in Figs. 1 and 3, some of the chain 
bers being, however, omitted, as they would 
only be a repetition of what is shown. 
The kiln comprises an outer shell or inclos 

ing-casing, C, of cylindrical form in cross 
section, and an inner casing, C’, that consists 
of alternate perforate and imperforate sec 
tions, so divided by cross-partitions that each 
chamber formed by said cross-partitions will 
have a lower perforate and an upper imper 
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forate portion. The cross-sectional con?gura- ‘ 
tion of the inner casing, O’, is substantially 
the same as that described in my patent above 
referred to-that is to say, the casing C’ and 
its partitions or ?oors G have their periph~ 
cries formed by six arcs of circles, whose cen 
ters are equidistant from one another and on 
a common circle, as shown. The imperforate 
portions of the casing should be of such area 
as to extend below the level of the charge of 
malt in each chamber, while the height of the 
series of chambers decreases downwardly in 
proportion to the reduction in the bulk of the 
charge, as it is more or less desiccated in its 
passage from the higher to the lower cham 
bers-—that is to say, the upper chamber of the 
series, which receives the green malt, is of 
greatest capacity vertically, while the lower 
most chamber, where the ?nal desiccation is 
effected, is of least capacity vertically, as is 
common in malt-kilns, with a view to econo 
mizing space and fuel, though all the cham 
bers may be of substantially the same height. 
As best shown in Fig. 5, the ?oors G of each 

chamber c’ c2 c", 860., has a central port or 
opening, 0, and six ports or openings, 0’, ar 
ranged concentrically around said central 
port or opening, 0, and concentrically to the 
six peripheral arcs of circles of said [ioors G 
and easing C’, said openings serving for the 
distribution of the heated air through the 
charge of malt in the chambers, as hereinaf 
ter described. A ?ight of stairs, S2, winds 
around the outer casing, a landing being pro 
vided at each drying~chamber, the outer cas 
ing, C, being provided with a man-hole, II, 
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normally closed by a suital'lle gate, 71., the in 
ner casing, (1’, being provided with a like 
man-hole, ll’, closed by a suitable gate, 71’, to 
altord access to each of the drying-chamber-s, 
as shown more plainly in Fig. 5. 
To the central port or opening, 0, as well as 

to the six ports or openings, 0’, of each dry 
ing-chamber, is secured a pipe, 02 o“, respect 
ively. The pi pes o2 for the central openings 
are of substantially the same form in_cross 
section as the casing (1’, the arcs of circles 
bein drawn from the same centers as the arcs 
of the circles oi’ said casing, thus forming a 
hexagon having ]‘u'ojecting angles instead of 
re-entering angles, as is the case in the casing 
0’. Each port 0’ leads into a pipe, o“, cylin 
drical in cross-section, and said pipes o2 o“ are 
partly perforat e and partly imperforate, these 
perforate and imperforate sections corre 
Spillltllllg with the like sections of the casing 
(1'. Asthechargeot malt is reduced in bulkby 
desiccation it is transii'erred from one com 
l'iartmeut to the otheri’rom the upper part of 
the kiln to the lower part thereof, and as the 
vertical diameter of each chamber varies in 
proportimi to said variation in the bulk of the 
charge, so does the extent of the imperit'orate 
portions of the casing (13’ and the pipes o‘~’ 03 
vary, so that said imtmrl'orate portion will 
always extend below the level of the charge 
in each compartment, for purposes presently 
explained. 
The floor G of the chambers c’ c’2 c“, &c,, is 

constructed as follows, referring more par 
ticularly to Fig '3 and 7: l3 1% are tie-beams, 
T-shaped in cross-sectioi'i,radiating from the l 
central port or opening, 0’, to the arcs of the 
circles of the casing, the axis or median line 
of said beams intersecting the center of the 
circle from which said arcs of the casing (‘1' 
are drawn, each beam having the opening or 
port 0’ above referred to, and said beams are 
so jointed at their inner ends as to form the 
central opening or port, 0, above referred to, 
and in said Fig. 5 three of‘ the beams B are 
shown. Around each of said ports is ar— 
ranged a llange, l), for the reception of the 
pipes 0'“) o“, the [large around the central port, 
0, being of hexagonal shape, the sides wln-n'eof 
are arcs of circles drawn from the center of 
the ports 0’ to conform to the sectional, con 
?guration of the pipe 02, above described. ‘To 
each of these tie-beams is secured a V-shapcd 
coveringplate, E, that has at its inner end 
bearings (2 (shown in dotted lines in Fig. 5) 
for the inner ends of two shafts, S and S’, 
whose outer ends have their hearings in 
sleeves or eyes 6’, secured to the outer casing, 
C, through which said shafts project, there 
being twelve such sl1at'ts—two for each of the 
six sectors or sections that divide said ?oors 
into six equal parts, the lines of division be 
ing the median lines of the beams B. To each 
shaft S S’ of a pair is secured one-half or* 
wing of a gate, G, the shaft S carrying the 
wing g, and the shaft 5’ the wingg’, said gates 
constituting the remaining portion of the 
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floor of each chambmf, by the open 1 n of which 
the malt may be dumped from one chambm 
into the next below it, said wings overlap 
ping each other slightly, as. shown in Fig. 5 
in dotted lines, in which ?gure two of the gates 
are shown. These gates are simultaneously 
operated to open or close bymeansof the fol 
lowing instrumentalitics. R is a ring that is 
preferably made of sections bolted together 
and encircling the outer casing, (I. The ring 
is provided in its upper face for a small por 
tion of its circuinference with teeth W, with 
which meshes a tootlmd wheel, W, revoluble 
on a stud secured to said outer casing, said 
wheel being revolved by means of crank or a 
handle, 702, Fig. 7, in which. latter case the 
wheel-axle is revoluble in its hearings on the 
outer casing, (11, and the wheel rigidlysecured 
to the axle in“. In the ring are l'ormed longi 
tudinalslots or eyes R’-one for each sector or 
section of the tloorot the cl'iamlnn's—the upper 
and lower li mbs bei n provided with a toothed 
portion, '1' and r’, on their opposite inner faces, 
with which mesh the pinions p and p’ on the 
shafts t3 and S’, respectively. (I) n the outcctace 
oi’ the upper limb of the eye R’ are formed 
ratchet-teeth 2"", with which engages a pawl, 
r“, pivoted. to the outer cz'ising. As shown in 
Fig. 7, the ring is in a position in which 
the gate G is closed. It is obvious that it‘ the 
ring is rotated in the direction of the arrow 
the pawls 1"‘, having previously been lifted 
out of the teeth r’‘ of each eye or slotted por 
tion R’, both pinions p and )1’ will rotate in 

‘ a reverse direction, and with them their shafts 
S and S’ and the gate~wings g and g’, thus 
carrying said wings downwardly to open all 
the gates G simultaneously. The pawls may 
now be brought into engagement with the 
ratchet-teeth, and when the charge is dumped 
a partial rotation of the ring R in a reverse 
direction will close all the gates G again, as 
will be readily understood. 
The object of providing theinclined planes 

or covering-plates E is not only to prevent the 
malt from coming in contact with the shaft‘ 
bearings, but also to provide means for com 
pletely emptying each chamber, said. plates 
serving as directing - chutes to direct the 
malt- into the openings when the gates are 
thrown open, the wings of the gates forming 
a contii'iuation oi’ said chutes to guide the 
charge into the chamber below. The dis 
tribution of the hot and temperate air in a 
kiln in which two blast-fans are en'lployed, 
as in Figs. 1 and 3, is as follows: The hotair 
is conducted by pipe P’ and suitable coup 
lings, 1?, into distributing~pipes o2 and o3 of 
the lowermost chamber, c’, the pipes 0“ being 
closed at top by a removable conical hood, o‘, 
while the axial pipe 02 is open at top. The 
hot air admitted to the axial pipe 02 ascends 
freely through it and into chamber 0’, while 
all the hot air admitted to pipes 0” passes 
through the perforate portions thereof and 
through the charge of malt- surrounding the 
same. The axial pipe 02 in the next or sec 
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ond chamber is closed at top by a removable 
hood 05 while the )i es 03 are connected di-, 7 7 

rectly with the like pipes in the third cham 
ber, but are closed at bottom by valves or 
dampers V3. The effect of this is that all 
the air that enters into the axial pipe is 00m 
pelled to pass through the malt in chamber 
02, the remaining air from chamber 0’ pass 
ing through the perforate portion of the in 
closing-casing G’ into the annular chamber, 
(32, formed between the inner and outer cas 
ings O’ (7, respectively. This annular cham— 
ber is, however, partitioned off by a parti 
tion, L, at the point of junction between the 
perforate and imperforate portions of the 
inner casing of chamber 02, as shown in Fig. 
1, thus compelling the air to pass inwardly 
through the perforate portion of the inner 
casing and through the malt in chamber 02. 
The object of this arrangement is to force the 
air coming from the lower chamber in oppo 
site directions through the malt in the cham 
ber 02, and thence through the pipes 03 into 
chamber 03 and the malt therein, said pipes 
03 being closed at top, While the axial pipe 02 
is closed at bottom by a valve or damper, 
V2. Here again a portion of the air from 
chamber 02 passes through the perforate 
portion of the inner casing, G’, into an an 
nular chamber, G4, which also is partitioned 
off at L’, whereby the air is compelled to 
?ow from C4 through the malt in chamber at. 
The pipes 02 and o3 in this fourth chamber 
are connected to the pipe P, through which 
the less heated air flows, the pipe 03 being 

_ open at top, and that 02 closed, the ?ow of 
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air being the same as in chamber 0', except 
that the now almost cool air from the lower 
chambers, and arriving through chamber C4, 
mingles with the less heated gases in cham 
ber of. Here, also, the air flows in opposite 
directions through the malt, the more tem~ 
perate air-currents meeting the now nearly 
cool and moisture-laden air from the cham 
bers below, adding an increment of heat to 
such cooled moisture-laden air to prevent con 
densation and to effect the partial drying of 
the malt in the chambers above. 
The arrangement of the distributing-pipes 

in ?fth and sixth chambers is the same as in 
chambers c2 03. In the upper or green-malt 
chamber, c7, the pipes 02 03 are closed by 
valves V2 V3, the valve V2 being here located 
at the point of junction of the perforate and 
imperforate sections of pipe 02, while the 
pipes 03 are open at top to allow the moisture 
laden air to escape to the chimney K. The 
roof of the upper chamber is removable, and 
is suspended by ropes or chains is from a ?xed 
part of the chimney K, said ropes or chains 
having counter-weights k’, as shown in Fig. 2. 
The object of this construction is to afford 
means whereby the air may be more readily 
exhausted from the upper chambers, and also 
to afford more ready accessto said chambers 
for repairs or cleaning. ~ 

In the chimney is arranged a damper, K’, 
for regulating the draft, and above said 
damper is arranged an inner and outer gut 
ter, K2, communicating with each other by 
ports formed in the chimney-wall, the outer 
gutter having a spout, 702. The object of this 
arrangement is to collect the condensed va 
pors and prevent their ?owin g into the upper 
chamber. 
Each drying-chamber should be or is pro 

vided with a thermometer, so that the work 
man may at all times ascertain the tempera 
ture therein, and regulate thereby that of the 
air admitted to said chamber. 

To'afford ample room for the removal of the 
axial distributing-pipes 02, which seat loosely 
within their retaining-?anges, the pipes 03 on 
opposite sides of the man-holes are con 
structed as shown in Fig. 6, where such pipes 
are directly connected with the like pipes 
above, as in the second drying-chamber Fig. 
1, thus affording an increased space between 
the bent portions 06 of the connections 07. 
lVhere it is found desirable or necessary to 

provide for a more direct passage of the .air 
through the different drying-chambers, the 
valves or dampers V3 of pipes 03 in the second, 
?fth, and upper chambers may be opened, 
and if it is desired or necessary to reduce the 
volume of air passing through the malt in the 
various chambers the valves V2 of the axial 
pipes o2 in the third, sixth, and upper cham 
bers may be opened, thus affording an almost 
direct outlet to the air, except at the fourth 
drying-chamber, through which the entire 
body of air from the chambers below, as well 
as the greater portion of the air supplied by 
pipe P, must pass. ’ 

In practice a charge of green malt intro 
duced into the upper drying-chamber is sub 
jected to the action of the air about three 
hours, when it is transferred to the next lower 
chamber, and so on from chamber to chamber 
until it reaches the lowermost, remaining 
about the same time in each chamber. As 
soon as the ?rst charge is transferred from 
the uppermost chamber to the next below it, 
a fresh charge of green malt is introduced, 
and this is transferred to the next drying 
chamber as soon as the ?rst charge is re 
moved therefrom until all the chambers are 
charged, when the operation of desiccation be 
comes, so to speak, a continuous one, the re 
moval of a charge from the lowermost cham 
ber involt'ing a transfer of all the charges in 
the intermediate chambers and a fresh charge 
of ‘green malt for the upper chamber. 
From the above description the ?ow of air 

in a kiln that is provided with but one blast 
fan, as in Fig. 2, will be readily understood, 
and will need no further description. In such 
an apparatus but a limited number of drying 
chambers can be used. In fact I have found 
that when more than four such chambers are 
used the result is unsatisfactory, for the reason 
that the air reaches the upper chamber in a 
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comparatively cool state, unless air too hot 
for the charge in the lower chamber is made 
use of. 

In either form of kiln the charge from the 
lower chamber maybe dumped into a wagon 
and removed, as shown in said Fig. 2. 

Having described myinvention,what I claim 
is—— ' 

1. In amaltddln, a drying-chamber having 
its floor formed of sectors, each sector being 
composed of two movable wings forming a 
gate, substantially as and for the purposes 
speci?ed. 

2. In a n1alt-kiln,a drying-chamber having 
its ?oor formed of sectors, each sector being 
composed of two movable wings forming a 
gate, in combination with coveringeplates ar 
ranged along the lines of division of the sec 
tors, substantially as and for thepurposes set 
forth. 

In a malt-kiln, a drying-chamber having 
its ?oor formed of sectors, each sector being 
composed of two movable wings forming a 
gate, in combination with covering-plates E, 
having the form. of an inverted V, arranged 
along the lines of division of the sectors, the 
said plates forming chutes, whereby the en 
tire contents of the chamber are discharged 
when the gates are thrown open, substantially 
as and for the purposes specified. 

4. In a malt-kiln, a- drying-chamber having 
its ?oor formed of sectors, each sector being 
composed of two movable wings, a shaft for 
each of said wings, and gearing for imparting 
a partial revolution to all of the shafts simul 
taneously, substantially as and for the pur 
poses speci?ed. 

5. In a malt-kiln, a drying-chamber having 
its ?oor formed of sectors, each sector being 
composed of two movable wings, a shaft for 
each of said wings, and gearing for imparting 
a partial l'OVUlUliiOll to all of the shafts simul~ 

400,229 

ianeously, and a locking device, substmltially 
as described, to lock the shafts against back 
ward motion when rotated in a given direc 
tion, substantially as and for the purposes 
speci?ed. 

(3. In a malt-kiln, a drying-chamber having 
its ?oor formed of sectors, each sector being 
composed of two movable wings, a shaft for 
each of said wings, and a pinion on each of 
said shafts, and in combination therewith, the 
operating-rii'lg It, provided with the toothed 
portions 1' 1'’ 0-2, and the ratchet-teeth '1'“, the 
pawl r‘, and the gear-wheel W’, substantially 
as and for the purposes speci?ed. 

7. The 1l6l'6lll—(lGSCl'lbG(1 malt-kiln, consist~ 
ing of a plurality of superposed drying-cham 
bers having partly perforate and partly im 
perl'orate walls, heat-distributing-pipes o2 08 
for each chamber, having likewise partly per 
forate and partly ii'nperforate walls, valves or 
dampers for said pipes 02, arranged alter 
nately at the inlet and outlet thereof, valves 
or dampers for the pipes 03, arranged alter 
nately at the inlet and outlet thereof, a con 
nection between the upper open end of the 
pipes 03 of one chamber and the like lower 
ends of the same pipes in the chambers next 
above, an imperforate inelosing - casing of 
greater diameter than the drying-chambers 
divided horizontally into annular air-ducts, 
and a heating-furnace connected with the 
heat-distributing pipes of the lower chamber, 
substantially as and for the purposes speci~ 
lied. 
In testimony that I claim the foregoing I 

have hereunto set my hand this 28th day of 
July, 1888. 

P] 'IILTPPE LA U 'l‘I'I'. 

\Vitnesses: 
(JAM ulna ("amnor PIN, 
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