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3 Claims. 

This application is made under the act of 
March 3, 1883, as amended by the act of April 
30, 1928, and the invention herein described, if 
patented, may be manufactured and used by or 
for the Government of the United States of Amer 
ica for governmental purposes without the pay 

- ment to us of any royalty thereon. 
This invention relates to an improved labora 

tory hammer mill for the dry grinding of sam 
ples of fertilizers and like materials for chem 
ical analysis. 
About 50 percent of the average mixed fertilizer 

of a few years ago would pass a 40-mesh sieve. 
A mixture of this kind contains sufficient finely 
divided material to more than fill the interstices 
between the larger particles. Such a mixture ex 
hibits little tendency to segregate in its original 
form and still less when ground for analysis. 
Within recent years there has been a tendency 
to increase the particle size of superphosphate 
and other components of fertilizer mixtures with 
a view to improving the drillability of the mix 

Little or no segregation is likely to take 

if the size of the particles is approximately the 
Same. However, when mixtures containing a 
large proportion of coarse particles are ground 
for analysis to pass through 1-mm. openings in 
a sieve, as recommended in the official procedure 
of the Association of Official Agricultural Chem 
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in through the screw feeder in the mill. 
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ists, the proportion of relatively coarse to finely 
divided material passing the sieve may be such 
as to cause Segregation when the sample is han 
diled or agitated. . 

It has recently been found, however, that good 
results are obtained in the analysis of the ordi 
nary type of mixed fertilizers that have been 
ground to pass a 35-mesh Tyler standard screen 
scale sieve. The diameter of the opening in this 
sieve is 0.417 millimeter. A recommendation was 
accordingly adopted by the association that dry 
mixed fertilizers be ground for analysis to pass a 
35-mesh Tyler standard sieve in place of a 1-mm. 
sieve. 

Fertilizer mixtures as a rule are difficult to 
grind and any regulation that requires finer 
grinding would add considerably to the cost of 
preparing fertilizer samples for analysis if such 
grinding is to be done with the laboratory grind 
ing equipment now on the market. This equip 
ment includes such devices as the mortar and 
pestle, bucking board, Wiley mill, and various 
types of plate, roller and hammer mills. The 
electrically driven screen hammer mills are very 
effective for grinding the quantity and type of 
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materials for which they are designed. The high 
speed of rotation of the hammers develops a 
strong current of air through these mills. This 
is an advantage when grinding any considerable 
quantity of a material as it tends to keep the 
mill cool. This current of air is a disadvantage, 
however, when grinding small samples for 
analysis. Some mills of this type are provided 
with a cloth tube which connects the outlet 
of the mill with the container in which the 
ground material is to be collected. The cloth 
tube permits the escape of the surplus air taken 

amount of fline dust which escapes through open 
ings between attached fittings or through the 
mesh of the cloth tube in the initial stages of 
the grinding operation is insignificant when large 
quantities of material are being ground but, when 
small samples of 42 to 2 pounds are being ground 
for analysis, the loss of any dust becomes impor 
tant to the true determination of the chemical 
composition of the sample. This is particularly 
evident when one ingredient of a fertilizer. Inix 
ture shatters easily by impact of the hammers 
and is converted into a very fine dust while other 
ingredients of the same mixture are not reduced 
to such fineness. When the plant nutrient under 
consideration for analysis is mostly present in the 
finer material, its loss by dusting causes consid 
erable discrepancy between chemical results and 
the actual nutrient value of the mixture. 
Most fertilizers when finely divided are inclined 

to be sticky. This is due in part to the tendency 
of some fertilizer materials to become more hy 
groscopic with decrease in particle size. When a 
small sample is ground in a mill of the type pre 
viously employed, it is often found difficult to 
recover all the ground sample due to losses by 
dusting, to packing of the material in crevices 
and roughened surfaces on the interior of the mill, 
and to the tendency of the material to stick to the 
cloth tube through which the Surplus air eScapes. 
The laboratory grinding devices now on the 

market have the further disadvantages that the 
material being ground is exposed to the air for 
a relatively long period, as usually happens when 
the sample is ground in a mortar and pestle, or 
to a strong current of air for a shorter period, as 
occurs when it is ground in mills of the hammer 
type. Many fertilizer materials have the property 
of rapidly absorbing moisture from the air on a 
humidday. If this is permitted to occur during 
the process of grinding, it not only changes the 
weight of the sample but also greatly increases 
the time required to grind the Sample. 

The 
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Furthermore, hammer mills used in the past 

have consisted of a large number of detachable 
parts which are difficult to clean and cuimbersome 
to handle. To dismantle and reassemble such 
mills for a large number of Small analytical Sam 
ples is time-consuming and laborious. 
An object of our invention, therefore, is to pro 
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vide a laboratory hammer mill that is capable 
of grinding fertilizers and like materials in a 
much shorter time than other devices on the 
market. 

. A further object of this invention is to provide 
a laboratory hammer mill that is adapted to 
grinding fertilizers and like materials without loss 
or gain of moisture during the operation. 
A further object of this invention is to provide 

a laboratory hammer mill that is capable of grind 
ing a fertilizer or like material without appre 
ciable loss of any portion of the sample by dust 
Ing. 
Another object of our invention is to provide 

means for rapidly Sealing and unsealing a labora 
tory hammer mill, thereby facilitating the han 
dling of a large number of laboratory samples 
without loss of significant quantities of sample, 
and the cleaning of the mill in a minimum period 
of time after each grinding operation. 
A still further object of the invention is to pro 

vide a laboratory hammer mill that can be read 
ily and quickly cleaned, thereby avoiding any loss 
of material by adherence to any portion of the 
mill or contamination of any subsequent mate. 
rial entering the mill. 
With the foregoing and other objects in view, 

this invention consists of such novel features of 
construction, combination and arrangement of 
parts as will be hereinafter more fully described 
and illustrated in the accompanying drawings 
and claims. 

In describing the invention in detail, reference 
will be had to the accompanying drawings, 
wherein like characters designate like and corre 
sponding parts throughout the several views, and 
in which: 

Figure 1 is a vertical section of the improved 
hammer mil. ? 

Figure 2 is a vertical section of the improved 
mill taken on line A-A of Figure 1 with the no 
to shown in elevation. 

Figure 3 is a right side elevation of the in 
proved mill with door open 90 and the support 
and motor mot ShoWn. 

Figure 4 is a CrOSS Section of the door hinge as 
positioned when the door is closed. 

Figure 5 is a part of the left side elevation of the 
improved mill showing door clamp. 

Figure 6 is a perspective view of the removable 
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funnel-shaped adapter below the slotted out 
let-opening 5 of the mill housing; a screw cap 2 
attached to the bottom of the adapter ; and a 
bottle 3 of standard construction that can be 
screwed into the screw cap 2 of the funnel 
shaped adapter f. 
The sample to be ground is fed into hopper 0 

and is carried by means of the screw conveyor 9, 
which is inclined at about 20 and operated by 
handle 4 or by motor (not shown), through the 
center of the closed hinged door 3 into the mill 
housing 2 where the hammer assembly 4 operat 
ing at 8000 to 10,000 R. P.M.. accomplishes pul 
verization of the particles and ejection of the 
ground material through the removable screen 
6, which is held in place flush with the interior 
surface of the housing 2 and above the outlet 
opening 5 by means of slots 5 situated at the 
edges of outlet-opening 5. The pulverized mate 
rial then passes through the removable funnel 
shaped adapter f which is sealed air-tight to the 
housing 2 by means of a gasket 6 and thumb 
screws . The pulverized material then passes 

... into the receiving container (3 which is sealed 
2 5 
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air-tight to adapter if by means of screw cap 2 
containing a gasket 8. Two Swing-clamps 9, 
pivoted on the circumference of housing 2, fit 
between ears 20 on hinged door 3 in Such a man 
ner i that pressure delivered on hinged door 3 
by means of thumb screws 2 operates in con 

... junction with an adjustable hinge 22 and dove 
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funnel-shaped adapter shown in Figures 1, 2 
and 3. 

Referring more particularly to the drawings, 
the improved hammer mill of this invention com 
prises a base , whereby the mill proper may be 
mounted on a table or other support; a one 
piece cylindrical mill housing 2 constructed of, 
or lined with, stainless steel or other corrosive 
resistant material, and which with the hinged 
door 3 serves as a housing for the hammer as 
sembly 4; a slotted outlet-opening 5 in the bottom 
of the cylindrical housing; a removable screen 
6 for covering the slotted outlet-opening 5; a 
one-half H. P. motor on the shaft 8 on which 
is mounted directly the hammer assembly 4; a 
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spiral feed-screw conveyor 9 mounted on the 
hinged door 3 of the mill housing; a feed hopper 
to attached to the screw conveyor 9; a removable. 75 

tail assembly, as shown in Figure 4, to give equal 
pressure around the circumference of gasket 23 
and seal the hinged door 3 to the face of hous 
ing 2. 
The hinged door 3 is attached to a dove-tail 24 

by means of a hinge pin 25. The dove-tail 24 
slides in groove block 26 attached to the circum 
ference of the housing 2 by means of screws 27 
and is held in sliding position by means of l. 
shaped retainer plate 28 secured to dove-tail 24 
by clamp-screw 29 and operating against a rub 
ber cushion 30. Slot 3 in L-shaped retainer 
plate 28 allows adjustment of the L-shaped re 
tainer plate 28 against the rubber cushion 30 So 
that when the door 3 is clamped in position on 
the face of housing 2 the dove-tail 24 and L 
shaped retainer plate 28 slide forward exerting a 
pressure on rubber cushion 30 which causes the 
gasket 23 on hinged door 3 to be puiled tightly 
against the face of housing 2. 
While the improvements herein disclosed have 

been described with relation to fertilizers, it is 
to be understood that the novel features of Con 
struction, and the combination and arrangement 
of means for obtaining these desirable results 
with small-analytical samples, may be applied to 
any materials that can be satisfactorily sub 
jected to pulverization in hammer mills. 
We have found that, in grinding small samples 

for analysis, it is neither necessary nor expedient 
to have a flow of air through the mill, and that it 
is highly important to have the mill sealed air 
tight at all places except at the feed inlet. 
We have also found that the high speed rota 

tion of the hammers in our mill creates an initial 
current of air which is blocked by the truly seal 
able means, causing a vacuum to be established at 
the center of rotation of the hammers and a cor 
responding pressure on the interior walls of the 
mill at and beyond the periphery of the ham 
mers which prevents further passage of air unless 
the seals are broken. Thus, our mill is positively 
sealed against pressure from within when it is in 
operation. 



8,891,480 
Comparative tests made om varlous mills and 

grinders conducted on a large number of repre 
sentative samples of fertilizer materials and mix 
tures showed that the above-described mill re 
quired an average of 37.2 percent less time for 
handing 4-pound samples than the most effi 
cient of the other hammer mis-tested. Further 
more, an average of 99.34 percent of the sam 
ple was recovered as compared to 97.33 percent 
for the most efficient of the other hammer mills; 
This, in addition to the fact that the samples 
did not change appreciably in moisture. Content 
during the grinding operation in our mill, is a 
remarkable improvement in the grinding of ana 
lytical samples for analysis. , ' 
Having thus described our invention, we claim: 
1. In a hammer mill having a plurality of ro 

tatable hammers enclosed in a housing and air 
impermeable, 
tached to said housing by an air-tight connec 
tion, a sealable door forming a side of said hous 
ing parallel to the plane of rotation of said ham 
mers, hinging means attached to said door, said 

* hinging means including - a dovetail tenon mem 
ber slidingly received by a complementary mortice 
member on said housing, an adjustable L-shaped 
retainer plate the respective arms of which are. 
adjacent said dovetail member and comple 
mentary mortice member, means to secure ad 
justably said dovetail member to the retainer 
plate, yieldable means positioned between the re 
tainer plate and said complementary mortice 
member and sealing means positioned between 
said door and the adjacent edges of the housing, 
whereby an air-tight connection with said hious 
ing is effected when said door is in closed post 
tion, fastening rheans for securing said door in 
closed position, an inlet to said housing in said 
door adjacent to the axis of rotation of said 
hammers, and substantially air-tight means for 
introducing material into the housing through 
said inlet. 2.inahammermu having aplurality ofro 

3 
which are adjacent said dovetail member and 
complementary mortice member, means to secure 
adjustably said dovetal member to the retainer 
plate, yieldable means positioned between the re 
tainer plate and said complementary mortice 
member and sealing means positioned between 
said door and the adjacent edges of the housing, 
whereby an air-tight connection with said hous 
ing is effected when said door is in a closed posi 

10 tion, fastening means for securing said door in 
closed position, a solid wall air-impermeable dis 
charge member having openings at both ends 
positioned at the outlet of said housing, means for 
forming an air-tight connection, between the dis 
charge member at one opening and the housing at 
its outlet, an air-impermeable receptacle and air 

discharge-collecting means at 

tight means to attach said receptacle to the dis 
charge member at its other opening, whereby the 
entire device is adapted to withstand pressure 
from within. 

3. In a hammer mill having a plurality of ro 
tatable hammers enclosed in a housing and air 
impermeable discharge-collecting means at 
tached to said housing by an air-tight. connec 

25 tion, a sealable door forming a side of said hous 
ing parallel to the plane of rotation of said ham 
mers, hinging means attached to said door, said 
hinging, means including a sliding member at 
such angle to the edge of the annular wall of . 

80 said housing as to oppose the motion of said 
* door slidingly received by a complementary mor 
tice member on said housing, an adjustable L 
shaped retainer plate the respective arms of which 
are adjacent said, sliding member and comple 

35 mentary mortice member means to secure ad 
justably said sliding member to the retainer 
plate, yieldable means positioned between the 
retainer plate and said complementary mortice 
member designed to resist the closing motion of 

40 the door, and sealing means positioned between 

tatable hammers enclosed in a housing having an 
outlet at the bottom thereof and substantially 
air-tight means for introducing material into said 
housing a sealable door forming a side of said 
housing parallel to the plane of rotation of said 
hammers, hinging means attached to said door, 
said hinging means including - ar dovetail tenon 
member slidingly received by a complementary 
notice member on said housing, an adjustable. 
L-shaped retainer plate the respective arms of 

said door and the adjacent edges of the housing, 
whereby an air-tight connection with said hous 
ing is effected when said door is in a closed posi 
tion, fastening means for securing said door in 

45 closed position, an inlet to said housing in said 
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door adjacent to the axis of rotation of said ham 
mers, and substantially air-tight means for in 
troducing material into the housing through said 

WILLIAM. H. Ross. 
AS S. SHiPS. 

: JOSEPH. F. MULLINs. 
JOHN O. BARDCSTY. 


