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To all whom it may concern:
Be it known that I, HErymax J. SULZEN, a

citizen of the United States, residing at Sacra-

mento, in the county of Sacramento and State

of California, have invented new and useful

Improvements in Malt-Making Machines, of
which the following is a specification. ‘

My invention relates to a malt-making ap-
paratus. lIts object is to provide a machine

which may be propelled and guided over the

floor as desired and which is acdapted to agi-

tate, lift, aerate, and collect the malt or re-
distribute it upon the floor. |

It consists of the parts and the construction
and combination of parts, as hereinafter more
tully described, having reference to the ac-
companying drawings, in which— |

Figure 1 is a side elevation, in partial sec-
tion, of my invention with one side of the ap-
paratus removed. Fig. 2is a plan of the con-
veying and shaking mechanism. Fig. 3 isa
detail of a shaker and operating-cam. Fig. 4
1s a plan of a shelf and shaker. Fig. 5is a
plan of steering connections for bearing-
wheels. Fig. 6 is a side elevation of the car-
riage, showing steering-lever.

For the purpose of properly making malt it

1s commonly spread upon sultably-constructed

floors where moisture may be applied, and it

1s necessary to also turn the malt from time

to time and provide for passing air through it.

My apparatus consists generally of plows
and means for propelling them along the floor
so that they will take up and turn the malt
and elevators or carriers by which the malt
1s raised and subjected to a blast of air and
atterward again discharged and distributed
upon the floor. - o

Various mechanisms may be employed in
carrying out my invention.

I have inthe presentcase shown an effective

device which consists of a carriage A of any
suttable construction having bearing and

The |

steering wheels 2 and driving-wheels 8.
steering-wheels may be of any suitable num-
ber (here shown as four) mounted in forked
trames 4. These frames are shown as vertical

standards mounted in suitable guides. To

the upper ends of these standards are fixed

bell-crank levers 5, and these are connected

by suitable intermediate rods, as shown at 6,
so that the movement of all the steering-
wheels may be made in unison and with such
relation that the front whéels being turned in
one direction and the rear wheels in the op-
posite direction the apparatus can be easily
turned about without using too much space.

55

These steering-wheels may be all actuated by j

a single operating-lever, as at 7. This lever,
being fulecrumed to a convenient point on the
carriage extending to a point within reach of

the operator, may be held in any position by

the usnal spring-actuated pawl and segmental
rack, as at 8. . I

The propulsion of the apparatus may be
effected by any suitable motor mounted upon -

a driving-shaft, as at 9, and power may be
transmitted from this shaft by any suitable or
desired means to the shaft of the main driv-

ing-wheels 3. I have here shown a flat-faced
~wheel 10, mounted upon the motor-shaft, a
Ariction-wheel 11, mounted upon a shaft 12,
Journaled radially and at right angles from -

the shatt or axis of the motor. This shaft 19

11s provided with a worm 13, engaging a cor-

responding toothed gear 14 upon the shaft 32

of the driving-wheels 8. By meansof a frie-
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tion-clutch or any suitable adjusting device

the wheel 10 may be moved toward the center

or the periphery of its driver 11, and the

speed transmitted through it can thus be reg-
ulated, so that the motion of the carriage can

be correspondingly made fast or slower. 1

have here shown the shaft 8* of the drivine-

wheels 3 journaled in boxes which are slidable

1n guides, as shown at 15. Rods 16 are con-

nected with the ends of the wheel-shaft 3* of
the journal-boxes, and their upper ends are

screw-threaded, as shown at 17. The screw-
threaded upper ends of rods 16 carry each an
operating hand-wheel 18.

they cause the rods to advance up or down.
When advanced upwardly, these rods raise
the driving-wheels 3 until the gear 14 is dis-
‘engaged from the floor, when motion will
cease to be transmitted to the carriage. The
apparatus can then be turned about upon its
wheels 2, as previously described, after which

80. |

_ 90
The rods 16 not -
being turnable, when the wheels 18are turned -

95

| the driving-wheels 3 may be again let down by 100
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reversing the gear 18 until they contact with
the floor, and power to propel the wheel may
be again transmitted through these wheels.

At the front of the machine are a series of
plows 20, so formed and mounted that they
will move along the floor and will raise and
turn the malt which is spread thereon. These
plows may have any suitable well-known or
desired shape which will produce the required
result. '

91 represents carriers extending upwardly
and backwardly from the plows-and adapted
to receive the malt as it is turned by the plows
and to afterward transmititupwardly. These
carriers may be of various forms. I have
here shown them made in the form of spiral
blades mounted upon a central shaft, as at 22,
and these spirals form serew-augers turnable
in grooved channels 23, so that when power
is applied to rotate these auger conveyers the
malt which has been turned into the path of
the conveyers by the advancing plows will be
transmitted to the upper end of the incline at
which the conveyvers stand. During this lift-
ing and stirring processair is forced through
the malt. Accordingly I have shown the bot-
tom of the channels in which the malt travels
as being perforated, as at 24, for the admis-
sion of the air. The air is furnished from a
fan-blower 25 or equivalent air-forcing appa-
ratus, which drives the air through adivergent

trunk 26, the mouth of which fits against the

perforated bottom of the carrier, so as to in-
close the perforations 24, and the blast of air
is thus driven through these perforations and
through the malt which is being carried up
the incline. Fromthe upper end of the auger
conveyers the malt is delivered upon a series
of alternately-inclined rigid shelves 27 and
transversely-reciprocating similarly-inclined
shakers 28, the malt falling first on a shelt
97, thence onto a shaker 28, and again onto a
shelf, and so on to the bottom, where 1t 1s

either redistributed over the floor or i1s con-

fined within the inclosed back portion ot the
carriage and carried along with it. During
its passage over the alternating shelves and
shaker the malt is again exposed to an air-

blast from a second blower 29 and its diver- |

gent trunk 80. The disintegrating action ot
the shakers is assisted by-the projecting pins
90&*  The end wall of chamber 31 is hinged at
the top, as shown at 32, and this end, with 1its
lateral wings cooperating with the sides of
the chamber, forms a door or valve 33, sweep-
ing close to the floor and adapted to be held
in more or less open position by suitable
means, as the screw-clamps 34, to permit a
oreater or less quantity of malt to pass irom
the shelves and shakers back onto the floor.
By leaving the door only partly open a " piece”
of malt may be thinned out as desired. By
closing the door against the lowermost shelt

all the malt will be held within the chamber

31. In such case the motion of the shakers |
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would be discontinued and the malt would be

supported upon them and on the shelves.

To prevent the malt falling down between
the sides of the chamber and the ends of the
shakers and shelves, the latter have the lateral
ouides 35 and the shakers slide in suitable
rigid guides 36.

The reciprocation of the shakers is effected
by means of a shaft 37, which extends trans-
verse to the shakers and carries the eccentric
cam-surfaces 38, engaging guides 39 on the
shakers. The shaft is suitably driven from
motor-shaft 9. Power is transmitted in any
suitable or desired manner from the motor to
the various movable parts. The auger-shafts

929 are here shown as having spur-gears 39

meshing in pairs, the outer shafts carrying
beveled gears 40, engaging similar gears on
the horizontal shaft 41. The latter i1s con-
nected with the motor-shaft by means of the
chain 42 and sprockets 43 or by any other
suitable-driving connections.
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The operation of the device will be as fol-

lows: The malt being spread upon a large
floor, the apparatus will first be caused to
travel close to one side of the wall, so that
the outermost of the plows 20 will turn the
material inwardly from that wall and from
the opposite side of the machine. The car-
riers 21, of whatever description, receive the
malt as it 1s thus turned and transmit 1t up-
wardly and backwardly, as shown. The car-
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riers also agitate and turn the malt continu-

ally as it passes up, and it is at the same time

subjected to the current of air which 1s forced

through it, as previously described. At the
upper end of these carriers, either directly or
by the interposition of the shelves 27 and
shalkers 28, the material may be again dropped
and distributed upon the floor.
bined action of the shelves, shakers, and air-
blast from trunk 30 the malt is further agi-
tated, disintegrated, and aerated, and should
the malt need moistening it could be subjected
to a spray from a suitably-disposed pertfo-
rated pipe 44 in chamber 31. A sufficient wa-
ter-supply may be carried on the vehicle. The
apparatus when reaching the end of the floor

is turned by means of the operating-lever 7

acting upon the steering-wheels, as previously
described, and then returned over the floor
just overlapping the space previously passed
over, and thus the whole of the floor may be
gone over and the malt turned. This opera-

I tion can be repeated as often as may be de-

sired until the malt is in the proper or desired

condition.
It will be understood that an apparatus of

this character may be used for turning and

aerating any material which is spread upon the
floor and to which it is desirable to apply it.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 15— -

1. A malting apparatus comprising a mov-

By the com-
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able support, a perforated inecline, means
proximate to the lower end of the incline for

lifting and turning the malt delivered thereto,

means for causing malt to traverse said in-
cline and means for forcing a blast of air
through the perforations in the incline and
the incumbent malt body.

2. A malting apparatus comprising a mov-
able support, a seriesof plows thereon, a con-
veyer, succeeding the plows, and means for

forcing air through the material during trans-

portation by said conveyers.

3. Anapparatus for turningmalt consisting
of a series of plows, a carriage upon which
sald plows are mounted, a carrying mechan-
1sm approximate to the plows upon which the
material 1s delivered, means for forcing air
through the material, mechanism by which
power 1s applied to propel the carriage and
means for turning the carriage at the end of
1ts journey. |

4. An apparatus for turning malt, consist-
ing of aseriesof plows, a carriage upon which
they are mounted so as to move in close prox-
1mity with the floor upon which the material
1s spread, a carrying mechanism approximate
to the plows upon which the material is deliv-
ered, means for forcing air through the mate-

rial, steering-wheels mounted at the corners

of the carriage, and having vertically-jour-
naled yokes, bell—crank levers and connections
by which said wheels may be turned in unison
to change the direction of motion of the ap-
paratus.

5. An apparatus for the turning and aera-
tion of malt consisting of a plurality of turn-
ing-plows adapted to travel over the floor, car-
riers by which the turned material is recewed
said carriers extending upwardly and rear-
wardly, means for torcmﬂ' alr through thema-
terial, a carriage upon Which the plows and
carriers are mounted, a motor and connections
by which the carriage and the carriers are

propelled.

6. An apparatus for the turning and aera-
tion of malt consisting of a carriage, plows
mounted at the front adapted to turn the ma-
terial upon the floor, carriers extending up-
wardly and rearwardly y uponthe front of which
the turned material is delivered, a perforated
surface over which the material i 1s moved by
the carriers, and an air-forcing apparatus by
thch air 18 forced through the moving mate-
ria

7. An apparatus for the turning and aera-
tion of malt consisting of a carriage, steering
and bearing wheels upon which it is mounted
plows carried at the front of the carriage and
adapted to turn the material upon the ﬂoor a
series of carriers extending upwardly and
backwardly adapted to receive the malt as it
1s turned by the plows and transmit it, a per-
forated surtace, an alr-forc:1n0'mechamsm and
a trunk connectlnﬂ' sald mechamsm with the
sald perforated surface whereby a blast of air

|

1s delivered through the passing material and

means for dlSChaI'C"lIlG‘ the material and aO‘am
distributing it upon the floor. -
8. An apparatus for turning and aerating
malt consisting of a carriage, the carr 1age hay-
ing driving and steer ing wheels, plows mount-
ed upon the front of the carriage adapted to

turn the material, rearwardly and upwardly

traveling carriers upon which the turned ma-

terial is recewed and by which it 1s transmit-

ted, mechanism by which a blast of air is de-
livered through the passing material, a mo-
tor, means for transmitting motion therefrom
to the carriers, and to the propelling-wheels
of the carriage, and means for regulating the
speed of the drwmﬂ‘—wheels

9. In an apparatus for turning and aerating
malt, turning-plows and carriers by which the
material i 1sreceived and transmitted upwardly
and rearwardly, means for discharging a blast
of air through the passing material, a carriage
upon which the apparatus is mounted, said
carriage having independentsteering and driv-
ing wheels, a motor from which power is
transmitted to the driving-wheels, adisk car-
ried upon the motor-shaft, a friction-wheel
mounted upon a shaft radial to the motor-
shatt, means for moving said wheel to or from
the center of the disk whereby the speed of
the supplemental shaft is varied, and a worm-
gear connection by which motion is transmit-

ted from said shaft to the driving-wheel shaft. -

10. Inanapparatusforturning and aerating
malt, plows carried by the front end of the ap-
paratus, carriers and air-forcing mechanism,
a carriage upon which said mechanism is
mounted, said carriage having independent

steering and driving wheels, and a motor,

means for transmitting motion from the mo-
tor to the shatt of the driving-wheels, includ-
Ing a gear upon the driving-wheel shaft, and
an intermeshing worm upon the counter-shaft

and means for raising the drwm o-wheels from

the floor.
11. In amalting apparatus the combination
of a movable carriage, a conveying apparatus

at the front end thereof sald apparatus. hav- -

ing its lower end appr oxnnately in the plane

of the surface traversed by the carriage, means

at the front end of the apparatus for stirri ing
up the material in advance of the conveyer, a
series of inclined successively-arranged
shelves upon which material from the convey-
ers 1s delivered, and means for forcing air be-
tween said shelves and through the maltas it
falls from one sheif to the other.

12. Inamaltingapparatus, the combination
of a movable carriage, means for lifting and
turning the malt and for forcing air there-
throucrh a series of successwely—arrano*ed n-
clined shelves upon which the malt 1s deliv-

ered and a series of shalkers intermediate of

sald shelves, andmeans upon the carriage for
g1ving motion to the latter and to the shakers.

13. Inamaltingapparatus, the combination
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of a movable carriage, means thereon for lift-
ing and turning the malt and a series of alter-
nating 1nclined shelves and reciprocating
shakers upon which the malt is delivered, and
means for foreing air through the malt in its
passage over the shelves and shalkers.

14. In amaltingapparatus, the combination

1n a movable carriage, means thereon for lift-
Ing ancd turning the malt, means for forcing
alr through the malt while being lifted, means

for returning the malt to the floor behind the

carriage and means for forcing air through the
malt during its return passage.

15. Inamalting apparatus, the combination
of a movable carriage, plows carried thereby:.
conveyers operating contiguous tothe surface
traversed by the carriage, means for forcing
ailr through material carried by said convey-
ers, an Inclined support upon which the malt
is delivered from said conveyers, means tor

751,026

agitating the malt in its passage over said sup-
port, and means for forcing air therethrough
during said passage and an adjustable inclo-
sure for said support whereby the discharge of
the malt from said support may be regulated.
16. Inamalting apparatus, the combination
of a movable carriage, means thereon for lift-
1ng the malt fromthe surface traversed by the
movable carriage, means for forcing air
through material so lifted, a receiving-cham-
ber upon the carriage into which malt may be
delivered, and means for spraying the maltin
said chamber. |
In testimony whereof I have hereunto set my
hand 1n presence of two subsecribing witnesses.

HERMAN J. SULZEN.

Witnesses:
SIMON STURMER,
B. GESSNER.
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