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UNITED STATES PATENT OFFICE 
2,491,661 

TLTABLE FEED MEANS FOR GRNDERS 

William P. Gruendler, Clayton, Mo., assignor to 
Gruendler Crusher & Pulverizer Company, St. 
Louis, Mo., a corporation of Missouri a 

Application November 23, 1945, Serial No. 630,287 
10 Claims. 

This invention relates in general to certain 
new and useful improvements in grinders. 

It is the primary object of this invention to 
provide a grinder or crusher of the hammermill 
type having a deflector bar tiltably mounted at 
the intake opening adapted for directing the flow 
of incoming material optionally to one side or 
the other of the grinder. 

It is a further object of this invention to pro 
vide a grinder of the type stated having tramp 
material catchers for receiving tramp material 
deflected thereinto by the angularly disposed 
underface of a deflector bar. 

It is a still further object of the present inven 
tion to provide a grinder of the type stated, hav 
ing a reversible deflector, bar rockably mounted 
in the path of the material falling from the chute 
and pivoted on an axis extending approximately 
parallel to the hammer axis for controlling the 
direction or fall of the incoming material into 
one side or the other of the cage. 
And with the above and other objects in view, 

my invention resides in the novel features of 
form, construction, arrangement, and combina 
tion of parts presently described and pointed out 
in the claims. 
In the accompanying drawings (three sheets)- 
Figure 1 is a side elevational view of a grinder 

constructed in accordance with and embodying 
my present invention; 

Figure 2 is a vertical sectional view of the 
grinder taken along line 2-2 of Figure 1; 

Figure 3 is a transverse sectional view of the 
grinder taken along line 3-3 of Figure 2; 

Figure 4 is a perspective view of the reversible 
deflector plate forming a part of the present in 
vention; 

Figure 5 is a vertical sectional view of a modi 
fied form of grinder constructed in accordance 
with and embodying the present invention; and 

Figures 6, 7, and 8 are fragmentary sectional 
views of the modified form of grinder shown in 
Figure 5, respectively illustrating the several posi 
tions of the deflector bar. 

Referring now in more detail and by reference 
characters to Figs. 1 to 4, of the accompanying 
drawings, which illustrate a preferred embodil 
ment of the present invention, A designates a 
grinder comprising a pair of spaced parallel side 
walls , 2, provided at their upper ends with 
centrally disposed reduced portions 3, 4, con 
nected by transverse walls 5, 6 in the formation of 
a centrally located vertical intake chute or throat 
T. The side walls are also connected at their 
upper margins by symmetrically arranged arcu 

(C. 241-82) 
2 

ate top Walls 8, 9 disposed on opposite sides of 
the throat 7. Below the arcuate top walls 8, 9, 
and extending transversely between the side walls 
l, 2, are swingable trap doors to, for removal 

B of tramp iron and other similar material, as will 
be presently more fully disclosed. The side was 
l, 2 are finally connected at their bases with 
transverse base walls 2, 3, each provided with 
relatively large apertures f4 rimmed by an out 

O Wardly projecting flange 5 and swingably 
mounted upon the flange 5 for closurewise dis 
position across the aperture 4 is a trap door 6 
normally held in closed position by a threaded 
Stud . 

S. The side walls , 2 are each provided upon their 
outer faces with four outwardly projecting up 
right webS 8, 9, 20, 2, which terminate in a 
horizontal bearing flange 22, and each of the 
side walls , 2 is furthermore provided in up 

O Wardly Spaced relation to the flanges 22 with 
transversely aligned registering apertures 23, 24 
for accommodating a main shaft 25, which ex 
tends rotatably therethrough and is mounted in 
conventional journals 26 bolted or otherwise suit 

25 ably Secured upon the upper faces of the bearing 
flanges 22. It will, of course, be understood in 
this connection that the shaft 25 projects out 
Wardly at its ends beyond the journals 26 for con 
nection in any conventional manner to a suitable 

30 prime nover (not shown). Between the webs 
9, 20 each of the side walls , 2 is finally pro 
vided with a rectangular aperture 27 covered by a 
removable clean-out door 27. 
Mounted interiorly of the grinder A and extend 

as ing transversely between the side walls, 2 above, 
and symmetrically on opposite sides of, the center 
line of the shaft 25 are two similarly shaped ar 
cuate breaker plates 28, 28, respectively, having 
inwardly presented serrated faces 29, 29. The 
faces 29, 29, furthermore, have an arcuate con 
tour of increasing radius from the center line of 
the shaft 25 from bottom to top, that is to say, 
the radial distance from the center line of the 
shaft 25 to the lowermost parts of the faces 29, 29 

as is substantially smaller than the radial distance 
from the centerline of the shaft 25 to the upper 
most edges of the faces 29, 29. 
Also mounted upon, and extending transversely 

between, the side walls , 2 and disposed directly 
50 beneath each of the breaker plates 28, 28’ are 

transverse screen-supporting beams 30, 3, and 
slung therefrom is a foraminous screen 32 of 
semi-circular contour, which is intermedially 
Supported at spaced points by transversely ex 

55, tending cross beams 33. 
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Rigidly mounted upon the shaft 25 and ser 
cured for rotation therewith by means of a key 
34 is a series of spaced parallel disks 35 carrying 
an annular series of hammer rods 36. Swingably 
mounted upon, and extending radially outwardly 
from, each of the rods 36 and between every other 
pair of disks 35 is a hammer 37 of such length as 
to provide a predetermined and desired amount 
of clearance between the outer limits of the 
hammer path and the screen 32. The breaker 
plates 28, 28, the beams 30, 3, and the screen 32 collectively form a substantially cylindrical 
cage in which the hammers 37 work, and the 
space in the horizontal direction between the 
upper margins of the breaker plates 28, 28' may 
be referred to as the intake opening of the cage. 
Mounted in, and extending transversely across, 

the interior of the grinder A directly beneath the 
lower open or discharge end of the throat 7 and 
above the upper limit of the hammer path, is 
an intake-flow directing or so-called deflector 
bar 38 of somewhat triangular cross-section and 
having at its opposite ends outwardly projecting 
pintles 39 which are journaled in and extend out 
wardly through the side walls , 2, respectively. 
The pintles 39 are co-axial with each other and 
are arranged in vertical alignment with the center 
line of the shaft 25 and the throat . The de 
flector bar 38 is provided with an upwardly pre 
sented flat face 40 having beveled longitudinal 
edges 4, 42. The radial distance from the center 
line of the pintles 39 to the beveled edges 4, 42, 
and the angle of inclination of such beveled 
edges 4, 42, to the face 40 are such that when 
the deflector bar 38 is inclined in One direc 
tion, as shown in full lines in Figure 3, the beveled 
edge 42 will abut against the lower margin of 
the transverse throat wall 5 and, conversely, 
when the deflector bar 38 is rotated ninety de 
grees, the face 40 will be inclined in the opposite 
direction and the other beveled edge 4f will abut 
against the lower edge of the opposite throat 
wall 6, as shown in dotted lines in Figure 3. 
One of the pintles 39 is furthermore provided 

at its outwardly projecting end with a worm gear 
43 adapted for meshing engagement with a driv 
ing worm 44 which is, in turn, pinned to a hor 
izontal jack shaft 45 rotatively mounted in and 
extending through journals 46 and provided at 
its outer extremity with a squared shank 47 for 
receiving a wrench, crank, or other manipulating 
means (not shown), by which the shaft 45 may 
be manually rotated to shift the deflector bar 
38 into either of the above described positions. 
It will also be noted in this connection that the 55 
worm gear 43 and worm 44 are self-locking and 
hence the deflector bar 38 can be shifted to any 
intermediate position between its two extreme 
positions and will remain in such position. 
The throat T may be connected to a chute, 

hopper, or any other suitable means through 
which the material to be ground can be fed down 
wardly. The deflector bar 38 is, of course, set 
so as to direct the incoming material to be 
ground either to the right or to the left (reference 
being had to Figure 3), depending upon the d 
rection of rotation of the shaft 25 and its asso 
ciated disks 35 and hammers 37. If, for example, 
the deflector bar 38 is set in the manner shown 
in full lines in Figure 3, then the shaft 25 will 
be rotated in clockwise direction. The material 
to be ground will then flow downwardly without 
interruption or "bouncing,' and be deflected to 
the right in the direction of the breaker plate 
20 and will flow smoothly into the path of the 

4. 
rapidly rotating hammers 37, so that crushing 
action will take place against the breaker plate 
28 and the material to be ground will be carried 
downwardly and discharged through the screen 
32. Any material, such as tramp iron, refuse, and 
the like will be carried around and flung out 
wardly against one of the inclined transverse 
under faces of the deflector bar 38 and discharged 
upwardly and reversely against the arcuate up 
per wall 8 and thence downwardly into the space 
behind the breaker plate 28, which space con 
stitutes a tramp iron catcher or compartment 
from which such non-grindable refuse may be 
withdrawn through the trap door 0. 

5 When reverse operation is desired, the breaker 
bar 38 is shifted through rotation of the jack 
shaft 45 into the position shown in dotted lines 
in Figure 3 and the direction of rotation of the 
shaft 25 is accordingly reversed. When the 
grinder A is set up in this latter manner, the 
material is impacted against the breaker plate 
28' and the tramp iron and other non-grindable 
refuse is discharged against the arcuate wall 9 
into the space in back of the breaker plate 28 
for ultimate removal through the trap door fl. 

If desired, a modified form of grinder A" may 
be provided as shown in Figure 5, being Substan 
tially similar in construction to the previously 
described grinder A, except that a plurality of 
breaker bars 48 arranged in a semi-circular series 
may be substituted for the screen 32. In addi 
tion, the throat walls 5, 6' of the throat 7' are 
beveled along their under-faces as at 49, 50, and 
a relatively wide deflector bar 38' is provided for 
abutment against the faces 49, 50 as illustrated 
in Figures 5 and 8. It will be noted in this Con 
nection that in the present embodiment the de 
flector bar 38 is substantially as wide as the hor 
izontal distance between the upper edges of the 
breaker plates 28, 28, and is accordingly much 
wider than the transverse width of the throat 
7". Thus, when the deflector bar 38' is set at any 
intermediate angular position, such as that shown 
in Figure 6, it will have the effect of throttling 
or controlling the quantity of flow into the 
hammer-path, making the grinder extremely 
flexible in terms of Operating rates as well as 
the variation in sizes and types of materials 
which it is capable of grinding. At the same 

50 time, the upwardly projecting edge of the plate 
extends substantially beyond the throat to pre 
vent inflowing material which may tend to pile 
up against the bar 38' from overflowing in the 
reverse direction. Finally, in case of emergency, 
the bar 38' can be shifted into the horizontal 
position shown in Figure 7 for shutting off all 
flow into the hammer-path. 

It should be understood that changes and modi 
fications in the form, construction, arrangement, 

60 and eonbination of the several parts of the 
grinder may be made and substituted for those 
herein shown and described without departing 
from the nature and principle of my invention, 
Having thus described my invention, what I 

65 claim and desire to secure by Letters Patent is: 
1. A Center feed grinder comprising a cage, a 

plurality of rotary hammers operably mounted 
within the cage, said cage being provided with an 
intake opening disposed centrally above the axis 

70 of rotation of the hammers, an intake chute hav 
ing a discharge opening mounted in upwardly 
spaced relation to the intake opening of the cage 
and being substantially centered with respect 
thereto, tramp material catchers disposed sym 

75 metrically above and on opposite sides of the in 
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take opening of the cage, and a deflector bar tilt 
ably mounted at the intake opening, said bar hav 
ing an upwardly presented flat face for directing 
the flow of incoming material optionally to one 
side or the other of the line of flow through the chute, depending upon the position of adjust 
ment of the deflector bar, said deflector bar fur 
ther having two angularly disposed under faces 
for respectively deflecting tramp material into 
one or the other of the tramp material catchers, 
depending upon the position in which the deflec 
tor bar is tilted. 

2. A center feed grinder comprising an enclos 
ing casing, a plurality of rotary hammers opera 
tively mounted within the casing, a screen dis 
posed below the rotary hammers, breaker plates 
provided with serrated faces disposed above and 
on opposite sides of the axis of rotation of Said 
hammers, the upper margins of said breaker 
plates being spaced in the provision of an intake 
opening disposed centrally above the axis of rota 
tion of the hammers, an intake chute having a 
discharge opening mounted in upwardly spaced 
relation to the intake opening and being substan 
tially centered with respect thereto, tramp mate 
rial catchers disposed symmetrically above and 
on opposite sides of the intake opening, and a de 
flector bar tiltably mounted at the intake open 
ing, said bar having an upwardly presented flat 
face for directing the flow of incoming material 
optionally to one side or the other of the line of 
flow through the chute, depending upon the posi 
tion of adjustment of the deflector bar, said de 
flector bar further having two angularly disposed 
underfaces for respectively deflecting tramp ma 
terial into one or the other of the tramp material 
catchers, depending upon the position in which 
the deflector bar is tilted. 

3. A center feed grinder comprising an enclos 
ing casing, a plurality of rotary hammers opera 
tively mounted within the casing, a screen dis 
posed below the rotary hammers, arcuate breaker 
plates of increasing radius provided with inner 
serrated faces disposed above and on opposite 
sides of the axis of rotation of said hammers, the 
upper margins of said breaker plates being spaced 
in the provision of an intake opening disposed 
centrally above the axis of rotation of the ham 
mers, an intake chute having a discharge open 
ing mounted in upwardly spaced relation to the 
intake opening and being substantially centered 
with respect thereto, tramp material catchers dis 
posed symmetrically above and on opposite sides 
of the intake opening, and a deflector bar tiltably 
mounted at the intake opening, said bar having 
an upwardly presented flat face for directing the 
flow of incoming material optionally to one side 
or the other of the line of flow through the chute, 
depending upon the position of adjustment of the 
deflector bar, said deflector bar further having 
two angularly disposed under faces for respec 
tively deflecting tramp material into one or the 
other of the tramp material catchers, depending 
upon the position in which the deflector bar is 
tilted. 

4. A center feed grinder comprising an enclos 
ing casing, a plurality of rotary hammerS opera 
tively mounted within the casing, arcuate breaker 
plates of increasing radius provided with inner 
serrated faces disposed above and on opposite 
sides of the axis of rotation of said hammers, the 
upper margins of said breaker plates being spaced 
in the provision of an intake opening disposed 

5 

O 

5 

30 

35 

tance from the hammers, an intake chute having 
a discharge opening mounted in upwardly spaced 
relation to the intake opening and being substan 
tially centered with respect thereto, tramp mate 
rial catchers disposed symmetrically above and 
on opposite sides of the intake opening, and a de 
flector bar tiltably mounted at the intake opening, 
said bar having an upwardly presented flat face 
for directing the flow of incoming material op 
tionally to one side or the other of the line of flow 
through the chute, depending upon the position 
of adjustment of the deflector bar, said deflector 
bar further having two angularly disposed under 
faces for respectively deflecting tramp material 
into one or the other of the tramp material catch 
ers, depending upon the position in which the de 
flector bar is tilted. 

. 5. A center feed grinder comprising a cage a 
plurality of rotary hammers operably mounted 
within the cage, said cage being provided with an 
intake opening disposed centrally above the axis 
of rotation of the hammers, an intake chute hav ing a discharge opening mounted in upwardly 
spaced relation to the intake opening of the cage 
and being substantially centered with respect 
thereto, tramp material catchers disposed sym 
metrically above and on opposite sides of the in 
take opening of the cage, and a deflector bar 
tiltably mounted at the intake opening, said bar 
having an upwardly presented flat face for pre 
wenting material from entering the cage when 
said face is disposed across the intake opening 
or for directing the flow of incoming material op 
tionally to one side or the other of the line of flow 
through the chute upon being tilted, depending 
upon the position of adjustment of the deflector 
bar, said deflector bar further having two angul 
larly disposed under faces for respectively deflect 
ing tramp material into one or the other of the 
tramp material catchers, depending upon the po 
sition in which the deflector bar is tilted. s 

6. A center feed grinder comprising an enclos 
ing casing, a plurality of rotary hammerS opera 
tively mounted within the casing, a screen dis 
posed below the rotary hammers, breaker plates 

45 provided with serrated faces disposed above and 
on opposite sides of the axis of rotation of said 
hammers, the upper margins of said breaker 
plates being spaced in the provision of an intake 
opening disposed centrally above the axis of rota 

50 tion of the hammers, an intake chute having a 
discharge opening mounted in upwardly spaced 
relation to the intake opening and being substan 
tially centered with respect thereto, tramp mate 
rial catchers disposed symmetrically and out 

55 wardly of the breaker plates, said catchers com 
municating with the intake opening, and a deflec 
tor bar tiltably mounted at the intake Opening, 
said bar having an upwardly presented flat face 
for directing the flow of incoming material Op 

60 tionally to one side or the other of the line of 
flow through the chute, depending upon the posi 
tion of adjustment of the deflector bar, said de 
flector bar further having two angularly disposed 
under faces for respectively deflecting tramp ma 

65 terial into one or the other of the tramp material 
catchers, depending upon the position in which 
the deflector bar is tilted. 

7. A hammer-mill comprising a housing, a 
semi-cylindrical screen within the housing, arcu 

70 ate breaker plates in the housing and projecting 

centrally above the axis of rotation of the ham 
mers, a semi-circular screen disposed below the 
axis of rotation and being at a predetermined dis 

over the screen to define a substantially cylin 
drical cage in the housing, hammers operably 
mounted in the cage for rotary movement about a 
substantially horizontal axis, the breaker plates 

75 being spaced downwardly from the top of the 
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housing and having their inwardly presented 
margins in spaced relation to each other to define 
an intake opening for the cage which opening is 
in upwardly spaced relation to the axis of rota 
tion of the hammers, an intake chute extending 
through the top of the housing in substantially 
vertical alignment with the hammer axis and the 
cage opening, said chute terminating at its lower 
end in a discharge opening spaced above the in 
take opening of the cage, deflector means rock 
ably mounted in and extending across the hous 
ing in the path of material falling freely down 
wardly from the discharge opening of the chute, 
said deflector means being disposed for tilting 
movement about an axis in upwardly spaced rela 
tion with the hammer axis and tilting trans 
versely of the cage for optionally directing the 
falling material through the intake opening Op 
tionally to one side or the other of the cage. 

8. Ahammer-mill comprising a housing, a Semi 
cylindrical screen within the housing, arcuate 
breaker plates in the housing and projecting over 
the screen and cooperating therewith to define 
a substantially cylindrical cage in the housing, 
hammers operably mounted in the cage for rotary 
movement about a substantially horizontal axis, 
the breaker plates having their inwardly pre 
sented margins in spaced relation to each other 
to define an intake opening for the cage which 
opening is in upwardly spaced relation to the axis 
of rotation of the hammers, an intake chute ex 
tending through the top of the housing in sub 
stantially vertical alignment with the hammer 
axis and the cage opening, said chute terminating 
at its lower end in a discharge opening spaced 
above the intake opening of the cage, a deflector 
bar rockably mounted in and extending across the 
housing in the path of material falling freely 
downwardly from the discharge opening of the 
chute, said deflector bar being disposed for tilting 
movement about an axis extending approximately 
parallel to the hammer axis for directing the 
falling material through the intake opening op 
tionally to one side or the other of the cage, and 
means for holding the deflector bar Selectively in 
its respective positions. 

9. A hammer-mill comprising a housing, a 
semi-cylindrical Screen within the housing, arcu 
ate breaker plates in the housing and projecting 

5 
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over the Screen to define a substantially cylin- 50 
drical cage in the housing, hammerS operably 
mounted in the cage for rotary movement about 
a substantially horizontal axis, the breaker plates 
being spaced downwardly from the top of the 
housing and having their inwardly presented 
margins in spaced relation to each other to define 
an intake opening for the cage which opening is 
in upwardly spaced relation to the axis of rotation 
of the hammers, an intake chute extending . 
through the top of the housing in substantially 
vertical alignment with the hammer axis and 
the cage opening, said chute terminating at its 
lower end in a discharge opening spaced above 
the intake opening of the cage, deflector means 
rockably mounted in and extending across the 

... r 8 A 

housing in the path of material failing freely 
downwardly from the discharge Opening of the 
chute, said deflectorneans being disposed for tilt 
ing movement about an axis parallel to and in 
upwardly spaced relation with the hammer axis 
for optionally directing the falling material 
through the intake opening optionally to one side 
or the other of the cage, said deflector bar having 
beveled opposite edges for optionally engaging 
opposite margins of the chute when the bar is 
tilted to its respective positions. 

10. A hammer-mill comprising a housing, a 
semi-cylindrical screen within the housing, arcu 
ate breaker plates in the housing and projecting 
Over the screen to define a substantially cylin 
drical cage in the housing, hammers operably 
mounted in the cage for rotary movement about 
a substantially horizontal axis, the breaker plates 
being spaced downwardly from the top of the 
housing and having their inwardly presented 
margins in spaced relation to each other to define 
an intake opening for the cage which opening is 
in upwardly spaced relation to the axis of rota 
tion of the hammers, an intake chute extending 
through the top of the housing in substantially 
vertical alignment with the hammer axis and the 
cage opening, said chute terminating at its lower 
end in a discharge opening spaced above the in 
take opening of the cage, deflector means rock 
ably mounted in and extending across the housing 
in the path of material falling freely downwardly 
from the discharge opening of the chute, said 
deflector means being disposed for tilting move 
ment about an axis parallel to and in upwardly 
spaced relation with the hammer axis for op 
tionally directing the falling material through 
the intake opening optionally to one side or the 
other of the cage, the intake chute having down 
wardly presented beveled faces in position for 
engagement Selectively by the upper face of the 
deflector bar in respective tilted positions thereof. 

WILLIAM P. GRUENDLER. 
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