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5 Claims. (C. 46-06) 

This invention relates to an improved system for mix 
ing molasses with livestock feed. 

For many years, and particularly after the advent of 
specially prepared, high-protein feed for cattle, it has 
been the practice to feed cattie roughage-type feeds (such 
as fodder and the like) mixed with moiasses in order 
that the cattle will have sufficient bulk food to Sup 
plement the high protein diet. Due to the nature of 
molasses however, it is difficult to efficiently mix the 
molasses with the roughage-type feed. One method has 
been to spray molasses onto the roughage, either while 
the roughage is on the ground, or after it has been har 
vested and before it has been shredded or cornminuted. 
The molasses mixed in this manner will frequently clog 
a comminuting apparatus, such as a hammer mill. An 
other and more widely accepted method of mixing the 
molasses with roughage has been to spray the molasses 
into a container or trough of comminuted roughage, 
while simultaneously turning the roughage to provide a 
distribution of molasses. In this last-mentioned method 
the molasses tends to accumuiate or conglorinerate 
bunches of the comminuted roughage, and complicated 
and expensive apparatus is ordinarily required for turning 

: the roughage and providing a distribution of the 
molasses. To the best of my knowledge, all methods 
wherein the molasses has been mixed with the feed while 
the feed is being comminuted have resulted in failure, 
such as clogging the grinding or comminuting apparatus. 
The present invention contemplates a novel system for 

mixing molasses with livestock feed, and particularly 
a roughage-type feed, with a minimum of apparatus and 
in such a manner that the molasses will be effectively 
distribated through the feed. In one embodiment of my 
novel system, the moiasses is conducted under pressure 
to a spray nozzle positioned in the usual hammer mill 
which is utilized for comminuting the roughage. The 
spray nozzle is arranged in such a manner, and is So 
constructed, that the molasses is sprayed in a fine stream 
into the turbulent air created around the rotating knives 
or knife of the hamimer mill. The spraying is accom 
plished when the roughage is being comminuted by the 
hammer. mill, and the turbulent air breaks up the spray 
of molasses into a fine mist, whereby the molasses is 
eficiently mixed throughout the roughage without cling 
ing to the interior surfaces of the hammer mili. 
An important object of this invention is to economi 

cally and efficiently provide comminuted livestock feed 
having molasses thoroughly mixed therewith. 

Another object of this invention is to provide a system 
of mixing molasses with livestock feed by the use of a 
minimum amount of apparatus. 
A further object of this invention is to mix molasses 

with a roughage-type feed while the feed is being com 
minuted. 
A still further object of this invention is to provide 

a system of mixing molasses with livestock feed which 
requires a minimum of skill in the control of the system. 
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evident from the following detailed description, when 
read in conjunction with the accompanying drawings, 
which illustrate my inventicin. 
The drawings: 
Figure 1 is a diagrammatic flow diagram of a System 

of mixing molasses with livestock feed in accordaiice 
with this invention. 

Figure 2 is a perspective view of the preferred ap 
paratus of this invention. 

Figure 3 is a detailed sectional view of the spray nozzie 
used for spraying the molasses. 

20 

25 

30 

35 

4) 

45 

50 

55 

60 

65 

70 

Other objects and advantages of the invention will be 

the like 33 on the upper end thereof. 

Figure 4 is a sectional view of the hammer mill 
shown in Fig. 2 as taken along a vertical plane through 
the inlet chute in close proximity with the inlet side of 
the mill. 

Referring to the drawings in detail, and particularly 
Figure 2, reference character 4 designates a hammer mill 
of the usual type utilized for comminuting a roughage 
type cattle feed. A loading chute 6 extends outwardly 
and sightly upward from one side of the hammer mill 4 
for receiving the bulk roughage, and cover S eXtends over 
the chute 5 adjacent the hammer mill 4. The drive 
shaft 10 of the hammer mill 4 has a plurality of endless 
belts E2 extending therearound and leading from any suit 
able driving mechanism, such as a tractor or the like (not 
shown). In the usual construction, the hammer mill 
4 is mounted on a base i4 which extends to, and is ar 
ranged to be lifted by, a tractor or the like (not shown), 
whereby the hammer mill 4 may be moved where desired 
for commiruting the roughage at the location where the 
roughage is to be used. 
A bracket ió is secured on one end 3 of the hariner 

mill 4 for supporting a suitable pump 2, such as a gear 
pump which will pump molasses. The drive shaft 22 of 
the pump. 20 has a sheave or drive wheel 24 on the outer 
end thereof. A drive belt. 26 extends around the sheave 
24 and the drive shaft it of the hammer mill 4, whereby 
the pump 23 will be operated simultaneously with the 
hammer mill 4, and without the use of a supplementary 
driving mechanism. 
The inlet 28 of the pump 20 is connected by a conduit 

30 to a Supply of molasses, such as a barrel 32. It is 
preferred that the conduit 36 extend into the lower por 
tion (not shown) of the barrel 32, whereby the conduit 
will effectively pick-up the molasses as long as molasses 
is available in the barrel, and the molasses will be circu 
lated in the barrel, as will be more fully hereinafter 
set forth. It is also preferred that the conduit 30 be con 
Structed out of a flexible material to facilitate instalia 
tion in the field. The barrel 32 may be placed on the 
ground adjacent the hammer mill 4. 
The outlet 34 of the pump 2 communicates with a 
-type connector 36 having a quick-opening petcock or 

The petcock 38 
is used merely for inspection purposes to determine 
whether or not molasses is being pumped by the purap 
20, and is ordinarily closed during operation of the pump. 
The remaining connection of the 36 communicates 
with another T 4.0 which has a back pressure waive 42 
connected to one side thereof. Pressure wave 42 is in 
turn connected to a return conduit 44 which leads back 
to the barrel 32. The remaining outlet of the i-type con 
nector 40 has another conduit 45 secured therein. Also, 
a pressure gauge 48 is preferably interposed in the con 
duit 46 adjacent the connector 40. 
A quick-opening valve 5 is interposed in the con 

duit 46 downstream of the pressure guage 48, and is 
Secured by a bracket 52 to the side of the inlet chute 5. 
The valve 50 preferably has an operating lever 54 within 
convenient reach of the outer end of the chute 6 to facili 
tate opening and closing the valve 5C, as will be more 
fully hereinafter set forth. Furthermore, it is preferred 
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that the valve 50 be spring-loaded in order that the valve 
will move to a closed position when the lever 54 is re 
leased by the operator. -- 
From the quick-opening valve .50, the conduit 46 

extends on out to the outer end of the chute 6, and 
then (see Fig. 4) along one side of the chute 6 down 
toward the hammer mill 4. As shown in Figure 3, the 
outer end 58 of the conduit 46 is externally threaded to 
receive a spray nozzle 6). The nozzle. 60 may be con 
veniently constructed out of a pipe cap with a small 
aperture 62 formed in the center of the closed end of 
the cap. The spray nozzle 6 is positioned in the inlet 
chute 6 opposite and in proximity with the rotating knife 
64 of the hammer mill 4. Reference character 66 desig 
nates one of several stationary shearing bars secured in 
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the mill 4 around the inlet for the feed to cooperate 
with the rotor 64 in comminuting the feed. It will be 
observed that the nozzle 60 is positioned immediately in 
ward of the nearest bar 66, whereby molasses sprayed 
from the nozzle 69 will not be directly sprayed on the 
bar 66. - 

in one embodiment of this invention that portion of 
the conduit 45 extending down the chute 6 is constructed 

... the hammer mill 4 

spraying of molasses into the hammer mill. 
eration is repeated for each bunch of roughage fed into cut of 3/8 inch pipe, and the nozzle 65 is constructed out 

of a % inche pipe cap, with the aperture 62 being A6 
of an inch in diameter. In this embodiment, the outer 
end of the nozzle 68 is spaced /2-inch from the knife 
64 for spraying the molasses at substantially a right 
angle to the plane of movement of the knife 64. As 
it is well known in the art, the knife 64 is rotated at 
a high speed (such as 1600 R. P. M.) by the hammer 
mill 4, and induces a turbulent movement of air in the 

I have found that when molasses . vicinity of the knife. 
is sprayed into this turbulent air, the molasses is changed 
into a fine mist to efficiently mix with feed, as will here 
inafter appear. 

- . . m. Operation 

In operation, the hammer mill 4 is driven by any 
suitable means through use of the belts 12- and drive 
shaft 40 to rotate the knife 64 at high speed. The pump 
20 is simultaneously driven through use of the drive 

... shaft 22, sheave 24 and beit 26 to provide a constant 
pumping of molasses from the barrel 32 through the 
conduit 30 and out the discharge or outlet 34 of the 
pump. is . This molasses is discharged through the con 
duits 44 and 46. As previously noted, the valve 50 
will normally be in a closed position to prevent a dis 

pivots the lever 54 to open the quick-opening valve 50 
and provide a discharge of the molasses through the . 
conduit 45 and nozzle 66. As the molasses is sprayed 
out through the aperture 62 of the nozzle. 69, it enters 
the zone of turbulent air around the rotating knife. 64 
and is broken up or distributed into a fine mist for 
efficient mixing with the roughage as the roughage is 
being comminuted. It has been found that the molasses. 
will not cling to the interior. Surfaces of the mill 4 to 
any appreciable extent, or agglomerate the roughage in 
the mill, when sprayed into the mill in this manner. It 
is also to be noted that the roughage is violently mixed 
and turned while being comminuted, to facilitate the 
distribution of the molasses through the feed. The com 
minuted roughage which has been sprayed with molasses 
is thrown upwardly through the discharge 70 of the 
hammer mill 4, and is usually piled in the vicinity of 

for convenient feeding to cattle or 
the like. 
As soon as each bunch of the roughage is comminuted 

in the hammer mill 4, the operator releases the lever 54 
and the valve 5 automatically closes to prevent a further 

This op 

the hammer mill. It will be apparent that the quick-open 
ing valve 50 may be located in any desired position, as 
long as it is accessible to the operator of the hammer mill. 

Summary 
in the preferred embodiment (see Fig. 1), the present 

system utilizes a hammer miil 4 and a molasses supply 
32 being connected to the hammer mill 4 through a con 
duit indicated at 36 and 46. The conduit 46 extends 
through the inlet chute 6 of the hammer mill 4 for 

5 spraying the molasses into the Zone of turbulent air 
surrounding the hammer mill rotor. . A pump 20 is con 
nected between the conduit 36 and 46 for forcing the 
molasses under pressure through the conduit 46 and to 
the hammer mill 4. A by-pass conduit 44 is connected 

40 to the conduit 46 for providing a return of molasses to 
the molasses supply 32 when the molasses is not being 
sprayed into the hammer mill. A pressure valve 42 is 
interposed in the conduit 44 to retain a back pressure on 
the conduit 46. 
The supply of molasses to the hammer mill 4 is con 

trolled by a quick-opening valve 50 interposed in the 
conduit 46 for spraying the molasses into the hammer 

charge of the molasses through the conduit 46. There 
fore, the molasses is circulated through the valve 42 
and by-pass conduit-44 back to the barrel 32. The pres 
sure valve 42 may be set at any desired pressure to as 
sure that sufficient pressure will be present in the con 
duit 46 upstream of the quick-opening valve 50 for 
efficient operation of the system. With the specific em- : 
bodiment previously mentioned, the valve. 42 may be set 
at approximately 70 pounds per square inch pressure 
to maintain a constant pressure of 70 pounds on the 
quick-opening valve 59. This pressure may be visually, 
verified or checked through use of the pressure gauge 48. 

It will therefore be apparent that when molasses is 
not being sprayed into the hammer mill 4, the molasses 
is constantly circulated through the conduits 30 and 

opening valve 50. 

mill when and as desired. The pressure of the molasses 
available for spraying into the hammer mill may be con 
stantly observed by use of the pressure gauge 48, which 
is interposed in the conduit 46 upstream of the quick 

Frm the foregoing it will be apparent that the present 
invention provides an economical and efficient system 
for mixing molasses with feed which is to be com 
minuted and fed to livestock. The molasses is mixed 
with the feed while the feed is being comminuted with 
out the use of a separate mixing apparatus. All of the 
apparatus required beyond that normally required for 

60. comminuting the feed consists of devices and connec 
tions readily available. It will also be apparent that 
operation of the present system will require a minimum 
of skill and instruction of the operator... 

44 to provide a constant stirring of the molasses in the . 
barrel 32 and prevent thickening of the molasses. In 
cool weather the molasses would become extremely thick 
if not constantly stirred and heated by circulation through 
the conduits 30 and 44. - - - - - - - 

With use of the hammer mill 4, a roughage-type feed 
is ordinarily ground-up or comminuted in bunches, such 
as arm-loads. As the operator places each bunch of 
roughage in the inlet chute 6, he pushes the roughage 
down the chute 6 into the hammer mill 4 to bring the 
roughage into contact with the rotating knife 64. Simul 

Changes may be made in the combination and a 
rangement of elements as heretofore set forth in the 

- specification and shown in the drawings, it being under 
stood that changes may be made in the precise embodi 
ment shown without departing from the spirit and scope 
of the invention as defined in the appended claims. 

I claim: . . . . . . 
1. A system for mixing molasses with cattle feed, com 

prising a hammer mill having rotating knife means for 
comminuting the feed, said knife means being operable. 
at a speed to create a zone of turbulent air therearound, 

taneously, in accordance with this invention, the operator 75 a spray nozzle secured to the mill on a level with the 
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rotating knife means with its outlet in proximity with 
the rotating knife means, a molasses supply, and pres 
Sure means for conducting the molasses under pressure 
from the molasses supply to the nozzle, whereby the 
molasses is sprayed into the Zone of turbulent air to 
mix with the feed as the feed is being comminuted. 

2. A system as defined in claim 1 characterized further 
in that the hammer mill has an inlet chute in one side 
thereof for receiving the non-comminuted feed, and the 
spray nozzle is secured in a peripheral portion of the 
inlet chute and arranged to spray the molasses in the 
direction of movement of the non-comminuted feed. 

3. A system as defined in claim 1 characterized further 
in that the nozzle is arranged to spray the molasses at 
substantially a right angle to the plane of rotation of 
the rotating knife means. 

4. A system as defined in claim 1 characterized further 
in that said pressure means comprises a pump having 
an inlet and an outlet, a first conduit connecting the 
pump inlet to the molasses supply, a second conduit 
connecting the pump outlet to the spray nozzle, a by-pass 
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conduit interconnecting said second conduit to the molas 
ses supply, a relief valve interposed in said by-pass conduit 
for retaining a pressure on said second conduit, and a 
quick-opening valve interposed in said second conduit 
downstream of said by-pass conduit for controlling the 
Supply of molasses to the spray nozzle, whereby the 
molasses may be sprayed into the hammer mill only 
when feed is being comminuted. 

5. A system as defined in claim 4 characterized further 
in that said quick-opening valve is arranged near the 
inlet chute of the hammer mill to be operated by the 
operator of the hammer mill. 
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