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No. '792,1086.

UNITED STATES

Patented June 18, 1905,

PATENT QOFFICE.

FRITZ WORZ AND GUSTAV EISNER,

OF MUNICH, GERMANY.

MALT-TURNING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 792,106, dated June 13, 1905.
Application filed October 13, 1904. Serial No, 228,336,

To all whom it may concermn:

Be it known that we, Frrrz WoRzZ and Gus-

TAV HISNER, subjects of the King of Bavaria,
residing at Munich, (rermany, have invented
certain new and useful Improvements in Malt-
Turning Apparatus, of which the following is
a, specification.
- This invention relates to malt-turning ap-
paratus; and its object is to allow of smtably
adjusting the strokes of the turning-shovels
as regards height and length.

The devices hitherto designed for the pur-
pose of turning germinating grain (ereen malt)
lying on the malting-floor by means of me-
chanically - operated shovels instead of by
means of hand-shovels are in principle based
on the arrangement of a long horizontal crane
extending across the malt-house at a distance

of approximately one meter above’ the malt,

which 1s spread over the floor in a layer of
approximately fifteen centimeters thickness.
The ends of the crane are supported, like the
axle of a carriage, by wheels resting on rails

fixed to the su:le walls of the m'l,lt house.

From the crane depend supporting-arms, to
which are connected long broad shovels, (ap-
proximately three,)each preferably consisting
of a row of prongs arranged side by side.
The crane also carries electrically-driven me-
chanical apparatus for its locomotion and for
moving the shovels. In usethecrane travels
slowly over the malting-floor and the layer of
malt, while vertical and oscillatory motion is
imparted to the shovels below the crane by
means of movablearms. Thedownward move-
ment of the shovels causes them to penetrate
into the malt layer in an inclined direction,
so that the lifted malt remains thereon until
1t 1s discharged above the malt layer by the
centrifugal force due to the motion of the os-
cillating shovels. The disturbed and aerated
malt behind the turning apparatus forms the
turned layer. Several malt-turning machines
of this kind have been designed by the in-
ventors, the particular construction i1n each
case relating to a particular group of parts
comprised in the apparatus. Asregards gen-
eral efficiency these known malt-turning ma-
chinesare highly satisfactory; butinthe course

| of time various points have been discovered

in respect of which further 1mprovements n
the arrangement and modifications in the ac-
tion of the turning apparatus have been found
to be desirable. Regard must, for instance,
be had to the fact that the buildings.contain-
ing malting-floors are at present in most cases
not provided with cooling arrangements, so
that in the early fall and in winter when a

sudden thaw occurs and also during mild

spring weather the temperature of the malt
layeris liable torise. Insuch casesitisfound
necessary to air and turn the malt more ener-
getically than at other times, and for this pur-
pose the discharge of the malt from theshovels
must take phce at a comparatively high level
and through a comparatively large arc or tra-
jectory. When, onthe other hand, the weather
1s cold and the temperature of the malt-house
falls, 1t is necessary that the discharge should
be lower and shorter in order not to take the
germinating malt too much outof the “‘sweat?”
or to reduce the germinating energy by ex-

cessive cooling.

None of the malt-turning machines hitherto
constructed allows of adjusting the shovel-
stroke asregards height and length in a man-
ner which answers these requirements—that
1s to say, which allows of controlling the

height and length of the discharge of malt

from the shovels. Adjusting devices which
have been provided in these known machines—
as, for instance, in the médchine described in
United States Patent No. 766, 230-—are only
for the purpose of adjusting and xing the
shovels in their direction and position on the
supporting-arms and for altering the extent
of their separate oscillations from the verti-
cal cutting position to the horizontal position
mdependently of the general rotatory move-
ment of the shovels. With all the known
turning-machines the malt is discharged from
the shovels at a fixed unalterable level and
through an always equal distance.

In order that a single malt-turning appa-
ratus can be used under the various condi-
tions referred to and that the discharge of
the malt can be made to take place at a high

| level through a large arc or at a low level
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through a small arc, the entirely-altered ap-
paratus hereinafter described has been de-
sioned for operating the shovels.

One form of the apparatus is shown in the
annexed drawings, in which—

Figure 1 1s a side view of the apparatus;
Fig. 2, a front view, and Fig. 3 a partial plan
view, of the crane or carriage. Figs. 4 and
5 are detail views relating to Fig. 1, and Fig.
6 is a side view illustrating a modification.

The crane or carriage « 1s of any suitable

construction and 1s adapted to be slowly

d:iven by an e]ectric motor through a shaft
* toothed w heeh a’ @, wheels ¢, and mck @
alonﬂ rails a: fixed to the side walls @’ of the
malt “house @ "at a certain distance above the
malting-floor ¢. From this crane is sus-
pended, as heretofore, the supporting-arm ¢
or arms for moving the shovels, which 1s or
are operated by means of a separate motor 5,
arranced on the crane itself. In the arrange-
ment in question the said motor & drives, by
means of shaft ' and suitable transmission-
oear ¢, a shaft ¢/, to which a disk or disks ¢
(111 the e:mmple illustrated two disks) is or
are fixed. Toeachdisk danoscillatory shovel-
supporting arm ¢ is so connected that its dis-
tance from the center of the disk can be ad-
justed, the connection being made by means
of an adjustable crank-pin /. Diametrically
opposite the crank-pin each disk « is provided
with a balance-weight ¢, which counterbal-
ances the weight of the respective support-
ing-arm and shovel. In the form of con-
struction illustrated the disk is provided with
a broad projecting flange ', and the balance-
weight is arranged within the recess thus
formed.

Each shovel-supporting arm ¢ is ad justably
connected, by means of a guide-block ¢, to a
pivot-pin /4, arranged below the cr anh-pm 7.
The said pin /4 can either be permanently fixed
in position or it can be vertically adjustable,
as shown in the drawings. Figs. 4 and 5 are
a side view and cross-section, respectively,
iHlustrating the arrangement ot the pins #and
/., but this arrangement can be made in a dif-
ferent manner, if desired. The arm ¢ can be
constructed 1n any suitable manner—ifor in-
stance, of T-irons, as shown in Figs. 1 to 5, or
of a rod or tube ', as shown in Fig. 6. At
its lower end the arm e supports the axle ¢,
to which is connected either a double shovel
+ ¢, as shown in Fig. 1, or a single shovel ¢,
a8 shown in Ifig. 6. In the form of construc-
tion illustmted the shovel consists of sepa-
rate prongs 7, ¥ig. 2. Since the shovels are
more or less broad and since double shovels
are heavier, two supporting-arms ¢ are pref-
erably used for supporting the shovel, as
shownin Fig. 2. Kachsingle or double shovel
can be adjusted for working in either direc-
tion by means of a suitable known worm or
worm-wheel or other device £ and can also be
adjusted in the desired fixed position with re-

| too great an 1mpact.
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oard to the floor—for instance, at an angle of
thirty - two degrees, as shown in the draw-
ings—according to the angle at which the cut
into the malt i1s to take place. The rotation
of the disks ¢ and the movement of the oscil-
latory shovel-supporting arms e, guided at 4,
causes the shovels to travel through substan-
tially oval paths, as indicated in Fig. 6 by
dotted linese'. When the point of the shovel
enters the malt, the shovel i1s 1n an approxi-
mately vertical position, from which 1t is then
immediately swung into & more iInclined po-
sition, carrying malt with 1t to the highest
point of 1ts path, at which the malt is ener-
oetically discharged in the direction of the ar-
row ¢ shown in Fig. 6. When the malt has
been discharged by centrifugal force, the
shovel is moved toward the rear and again
cuats into the malt when the rocking of the
arm ¢ 1n the opposite direction has moved the
shovel from a substantially horizontal posi-
tion into a substantially vertical position. If
the pin 4 is made adjustable, the length and
height of the oval path, and consequently the
height and length of the discharge of malt
from the shovel, can be altered as desired.
The higher the sliding pin 4 1s adjusted the
longer will be the oval path and the discharg-
ing swing. If at the same time the crank-pin
£ 1s adjusted nearer the circumference of the
disk d, the height at which the discharge takes
place Wﬂl also be increased, so that when the
temperature 1s high the malt can be lang
from a greater helght through a longer dis-
tance in order to be energetically aired. If
the pin /4 is moved downward, the curvilinear
movement of the shovel is reduced and the
discharge becomes shorter. I1f at the same
time the throw of the oscillating arm is re-
duced by moving the crank-pin 7 toward the
center of the disk, the height at which the
discharge talkes place is also reduced, so that
when the temperature 1s low the malt can be
alred to a less degree while being turned.
Besides this a further very important advan-
tage is obtained by the arrangement and mo-
tion described. The velocity of the shovel
during the time at which 1t approaches the
spiring malt for making the cut is increased,
so that the cut and the gathering up of the
malt takes place very rapidly and compres-
sion of the malt layer by the shovel is as far
as possible avoided. Thereafter, on the other
hand, more particularly at the highest point
of discharge, where the centrifugal force of
the swinging malt is greatest, the velocity de-
creases, so that the malt is not discharged in
the form of a lump, but leaves the shovel in
a loose condition through a large are. The
discharcoed germinating grain therefore lies
much more loosely together and the turned
layers lie more lightly upon each other than
when turned by the machines hitherto known,
which caused the discharged malt to fall with
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of the grain during the turning allows of |
doubling the depth of the shovel cut into the

malt, since the grain is more effectually aired
during the discharge. The improved turn-
ing-machine 1s therefore capable of attaining
up to double the efficiency which has hitherto
been obtained. The arrangement described
also allows of driving a plurality of shovels
on a single shaft.

If desired, the shovel-supporting arm can
be provided, as was the case with apparatus
of the Kkind previously known, with means
for imparting to each shovel besides its ro-
tary movement a special oscillating move-
ment, the latter being produced by means of
an extensible connecting-rod mn, Fig. 6, the
upper end of which is pivotally connected to
an eccentric 2 and the lower end to an arm
m” of the shovel. The latter is, of course, in
this case rotatable on the axle ¢'.

Like the machines of a similar kind hith-
erto known, the apparatus described can be
used for turning, mixing, and airing, &c.,
other materials besides malt in various
branches of industry.

We claim—

1. In apparatus for turning malt and other
materials, the combination with a carriage
aclapted to be moved across a malting-floor,
of an arm adapted to carry a shovel, rotatory
means for moving sald arm in an upward and
downward direction, an adjustable connection
between said arm and its moving means and
a slide-bearing for said arm below the afore-

sald ad Just‘tble connection substantially as

described.

2. In apparatus for turning malt and other
materials, the combination with a carriage
acdapted to be moved across a malting-floor, of
an arm adapted to carry a shovel, rotatory
means for moving said arm in an upward and
downward direction, an adjustable connection
between said arm and its moving means and

an adjustable slide-bearing for said arm below

the aforesald adjustable connection substan-
tially as described.

3. In apparatus for turninge malt and other |

3

materials, the combination with a carriage
adapted to be moved across a malting-floor, of
a tubular arm adapted to carry a shovel, rota-

tory means for moving said arm in an upward

and downward direction, an adjustable con-
nection between said arm and its moving means
and a shide-bearing for said arm below the
aforesaid adjustable connection, substantially
as described. | |

4. Inapparatus for turning malt and other
materials, the combination with a carriage

adapted to be moved across a malting-floor, of

a crank-disk mounted on said carriage, means
tor rotating said disk, an arm adapted to carry
a shovel at its lower end, and adjustably con-
nected to said crank-disk, and a slide-bearing
on sald arm and below the point of connection

of the latter with the aforesmd disk substan-
tially as described.

5. In apparatus for turning malt and other
materials, the combination w_lth a carriage

adapted to be moved across a malting-floor, of

a crank-disk mounted on said carriage, means
for rotating saild disk, a double arm adapted
to carry a shovel at its lower end, and adjust-
ably connected to said crank-disk, aslide-bear-
ing between the members of said arm and be-
low the point of connection of the latter with

| the aforesaid disk, substantially as described.

6. In apparatus for turning malt and other
materials, the combination with a carriage
adapted to be moved across a malting-floor, of
a crank-disk mounted on said carriage, means
for rotating said disk, an arm adapted to carry
a shovel at its lower end, and adjustably con-
nected to sald crank-disk, a
sald arm and below the pomt of connection of

the latter with the aforesaid disk and means

operated by the latter for rocking the shovels
substantially as described.

slide-bearing on
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In witness whereof we have signed thisspeci-

fication in the presence of two witnesses.
FRITZ WORZ.
GUSTAYV EISNER.
Witnesses:
ABRAHAM SCHLESINGER,
ULysses J. BYWATER
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