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To all whom it may concern.: :
- Be it known that we, WiLLiam K. Lic-
cerr and Warter J. ArMstRONG, citizens of

‘the United States, residing at Columbus

in
the county of Franklin and State of ()flio,
have invented certain new and useful Tm-
provements in Pulverizers, of which the fol-
lowing is a’specification, reference being had
therein to the accompanying drawing.
This invention relates to Improvements in
pulverizing machines of the swing hammer
type. In pulverizers of this class it is well
known that the hammers wear off rapidly at

‘their outer or working ends and render the

machine less effective by. increasing the
power necessary to drive it and by reducing
the fineness of the pulverized product. The
hammers work most satisfactorily when they
barely clear the grinding surface and screen
bars, and it has been found by experience

that when the hammers are shortened a thin -

layer of material in the process of pulveri-

zation lies between the screen and the ends.

of the hammers. It thus becomes necessary
for the hammers to force their way through
this thin layer of ntterial and much energy
is thus needlessly expended. :

The object of this invention, therefore, is
to provide a hammer carrying mechanism by
means of which hammers may be rveadily ad-

justed to off-get the reduction in their length |

due to wear, )

In the drawings we have shown the con-
struclion which we at present prefer, but
we desire it to be understood that our con-
struction is not limited to the exact con-
struction shown and that various,changes
may be made.

Of the drawings, Figure 1 39 a cross see-
tional elevation of a pulverizer embodying
our invention. Tig. 2 is a cross sectional
elevation along the line 2—2 of ig. 1. Mg,

3 1s a cross seclional view of the rotor of the

hammer inechanism.  Tig. 4 is a detail view
of one of the end rotor disks. Fig. 5 is a
cross seclional view taken along the line
h—b of Tig. 4. Tig. 6 iz a detall view of
one of the intermediate rotor disks. Iig. 7
is a cross sectional view taken along the line
7—7 of Fig. 6. - Fig. 8 is a longitudinal cross
sectional view showing a modified form of
rotor or hammer mechanism. Figs. 9 to 13
are fragmentary cross sectional views show-

ing various arrangements of hammers and

supporting links for which our invention is
adapted. - :

The framework and casing which we have
shown in the drawings is similar in many
respects to that shown and described in the
pending application of Wm. K. Liggett,
Ser. No. 357,072, and it will nat therefore be
necessary to give a detailed ‘description.
Briefly described the pulverizer consists of
the casing A having a feed opening 1 and
provided with a pulverizing surface which
consists of the breaking plate 2, the teeth 3
and the screen bars or grating 4. The rotor
5 ig secured to the shaft 6, which is mounted
in the bearings 7, 7. The shaft is driven by
the belt pulley 8 and carries the fly wheel 9.

Material is fed in through the feed open-
ing 1 and is struck by the hammers and
driven against the breaking plate 2. It

then passes the teeth 8 and is ground against
o =

and between the screen bars 4 by the con-
tinued action of the hammers.

- In the drawings we have shown the pul-

verizer provided with six rows of hammers;
but it will, of course, be understood that any
suitable number may be used and that the
number six, as used in the following specifi-
cation, simply serves to indicate a corre-
spondence between the number of hammers
and-the number of the parts described.

In the preferred form of our invention,

as shown 1n Figs. 1 to 7,,10, 10 and 102, 10*

are plates or disks keyed to the shaft 6 and
provided with Iaterally extending flanges
11 and 11* which contact with each other to
form a continuous hub extending through-
out the length of the rotor. The end disks
10, 10 are preferably substantially circular
in outline and are provided with the flanges
12. 18 and 13* are bosses formed on the
disks and uniformly spaced concentrically.
Four of the six bosses 18 and 13 of each
plate are provided with circular axial aper-
tures 14 and 14° Pins or rods 14° pass
through the apertures 14 and 14* of the
bosses. These rods are of such a length
that they extend through all of the disks
and serve not only to tie the disks together
but also to strengthen the bosses 18 and 13
Tangent to each of the bosses is a stop or
ledge 15 having its inner wall perpendicular
to the plane of the disks. The purpose of
these stops or ledges will be fylly set forth
hereinafter. The two bosses ‘of each disk
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10

ccular gear casings 16 and 16%

2

which are not provided with the axial aper-
tures are made larger than the others, and
are provided with approximately semi-cir-
Coneentrie
within the gear casings are apertures 17 and
17* for a purpose to be hereinafter set forth.
Each of the disks is provided with six
curved slots 18 and 18% The disks 10, 10
are provided with six notches 19 uniformly
distributed about the circumference. Be-
tween each pair of adjacent disks and rota-
tably mounted on the hubs thereof is a gear
wheel 20. - Each of these gear wheels is pro-
vided with six equally spaced holes through
which extend the pins 21." The pins 21 pass
through the slots 18 and 18* of the disks and

" are secured against longitudinal movement
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by means of washers and cotter pins at their

ends. .

22, 22 are spur pinions located within the
gear casings formed on the disks and mesh-
Ing -with the gears 20. The pinions are
keyed to the shafts 23, 23, which extend
through the apertures 17 and 17* of the
disks, The ends of the shafts 23, 23 are
each squaré and pass through square aper-
tures in the locking plates 24. The plates
24 are provided with cusved slots 25,
through which pass the studs 26. -By means
of nuts on the studs these plates may be
locked in any desived position. The square
ends of the shaft 23 arve preferably extended
far cnough beyond the plates 24 to permit
the attachment of a crank having a square
socket.

27, 27 are links each pivotally attached at
its inner end to one of the rods 21. At
their outer ends the links 27 carry the rods
28, upon which are pivotally mounted the
swing hammers 29. When the parts are in
the position shown in Tig. 3 each link bears
against one of the stops or ledges 15. The
ledges thus serve to give an extended bear-
ing surface for each link. o

When it is desired to adjust the position
of the hammers the nuts on the studs 26 are
loosened and a crank attached to any one
of the four ends of the shafts 23. One of
the shafts is thus rotated by means of the
crank and with it are rotated one set of pin-
ions 22, which in turn rotate the gears 20
and the other set of pinions. The gears 20
carry with the rods 21 which move through

the slots 18 and 18 The rods 21 carry.

with them the links 27 which slide upon the
bosses 18 and 13* 1In this way the rods 28

~and the hammers 29 are moved outward.'

60

In Fig. 3 we have shown in dotted lines one
of the hammers moved to its extreme out-
ward position. When the hammers have
been adjusted to proper working. position
the nuts on the studs 26 are tightened and

* the whole mechanism is locked ready for use.

6a

It will be noted that the links 27 are held
In contact with the bosses 13 and 132 en-

1,044,401

tirely by centrifugal force. It will be
further noted by a reference to Fig. 1 that
the tendency of material thrown into the
machine is to move the hammers backward
and thus force the links still more firmly
into engagement with the hosses.

In Fig. 8 we have shown a modification
of our -invention.  The construction shown
differs from that shown in Figs. 1 to 7 in
that the gears 20 are provided with liubs
or flanges and are keyed to the shaft 6.
The disks 10, 10 and 102, 10* ave rotatably
mounted on the hubs of the gears. The
relative adjustment of the gears and of the

"disks is accomplished in the same manner

as in the other construction and further de-
seription will therefore be unnecessary.

In Figs. 9 to 13 we have shown a number
of different hammer and. link arrangements
which may be used without modifying in
any way the construction of the disks and
gears. Ifig. 9 shows an arrangement such
as is shown in Fig. 2. Fig. 10 shows an ar-
rangement having the same number of ham-
mers but in which some of the links are
omitted. Fig. 11 shows the same number
of links as Fig. 9, but every second hammer
is omitted. Fig. 12 shows a construction
with still more hammers omitted. Fig. 13
shows the same number of hammers as Fig.
12 but some of the links are omitted.

What we claim is,

1. In a pulverizing machine, the combina-
tion with a casing provided with a suitable
grinding surface, of a rotary hammer mech-
anism comprising two groups of disks, the
disks of one of said groups being angularly
adjustable relatively to those of the other,
a plurality of hammers each in alinement
with a disk, and hammer supporting devices
to which the hammers are pivotally aitached,
each of the said supporting devices being
pivotally connected at its inner end to a disk
of one group and each slidably engaging a
disk of the other group at a point outside
of the pivotal connection with the first disk,
whereby the adjustment of the elements will
move the hammers radially inward or out-
ward, substantially as set forth.

2. In a pulverizing machine, the combina-
tion with a casing provided with a suitable
grinding snrface, of a rotary hammer car-
rying mechanism comprising two groups of
disks, the disks of the two groups being al-
ternately arranged relative to each other and
the disks of one of said groups being angu-
larly adjustable relatively to those of the
other, links pivotally connected to the disks
of one group and engaging the disks of the
other group, and swing hammers pivotally
connected to the links and adapted to co-
operate with the grinding surface, substan-
tially as set forth.

3. In a pulverizing machine, the combina-
tion with a casing provided with a suitahle
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grinding surface, of a rotary hammer mech--
anism comprising a shaft, two groups of
disks, the disks of one group being rigidly
connected to the shaft and provided with
laterally extending hubs and the disks of the
other group being adjustably mounted on
the hubs of the first group, means for ad-
justing the position of the disks of the sec-

‘ond group relative to those of the first dnd
for locking them in position, hammer sup-:

porting devices engaging the disks of each
group, and having a part adapted to be
moved radially inward or outward by the
relative movement of the disks, and ham-
mers mounted upon the hammer supporting’
devices whereby they may be moved radially
ifnw:;,lrd or outward, substantially as set
orth. :

4. In a pulverizing machine, the combina- |

tion with a casing provided with a suitable
grinding surface, of a hammer mechanism
comprising a shaft, a plurality of swing
hammers, rods parallel to the shaft upon
which the hammers are mounted, links con-
nected at their outer ends to the rods, sup-
porting means for.the links intermediate
their ends, said supporting means being
rigidly connected to the shaft and adapted
to slidably engage the links, disks angularly
adjustable relatively to the supporting
means, and positioned one immediately ad-
jacent each- link, and means for pivotally
connecting the inner &nd of each link with

“the immediately adjacent disk, substantially

as set. forth. ‘

5. In a pulverizing machine, the combina-
tion with a casing having a suitable grind-
ing surface, of a rotary hammer mechanism
comprising a series of rotating disks, a se-
ries of gears mounted alternately between
the disks and rotatable relative thereto, a
series of pinions mounted on the disks and
meshing with the gears, means for rotating
the pinions to adjust the relative positions
of the disks and the gears, a plurality of
links pivotally attached to the gears and
engaging the disks, and a plurality of ham-
mers pivotally attached to the links, sub-
stantially as set forth.

6. In a pulverizing machine, the combina-
tion with a casing having a suitable grind-
ing surface, of a rotating hammer mecha-
nism comprising a series of parallel’ disks,
a series of gears mounted between the disks
and rotatable relative thereto, a series of
pinions adapted to mesh with the gears, a-
shaft on which the pinions are mounted, said

- shaft being connected to- the disks, means

for locking the shaft against rotation, a plu-
rality of groups of links, a plurality of rods
courected to the gears, the inner ends of the
livk. of each gronn being pivotally con-

8

néctéd to one of the rods and all of the

links engaging intermediate their ends with
the disks, a plurality of rods to each of
which are connected the outer ends of the
links of one group, and swing hammers piv-
otally mounted on said rods, substantially
as set forth. ’

7. In a pulverizing machine, the combina-
tion with a casing having a suitable grind-
ing surface, of a rotary hammer mechanism

comprising two elements angularly adjust-

able relative to each other, a plurality of
hammer supporting devices engaging the

said two elements and adapted to move the

hammers radially inward or cutward as the
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relative- positions of the said elements are -

changed, gear teeth on one of the elements,
and a rotatable pinion on the other element
adapted to engage the said gear teeth to
move one element relative to the othér, sub-
stantially as set forth.

8. In a pulverizing machine, the combina- .

tion with a casing provided with a suitable
grinding surface, of a rotary hammer mech-
anhism comprising two groups of disks, the

disks of the twe groups being arranged al- '

ternately relative to each other, and the
disks of one of the said groups being angu-
larly adjustable relative to those of the
other, links pivotally connected to the disks
of one-group, each link being located be-
tween a pair of adjacent disks of the said
group, and each link engaging the disks of
the other group to be moved by the relative
adjustment of the disks of the two groups,
and swing hammers pivotally connected to
the links and adapted to codperate with the
grinding surface, substantially as set forth.
- 9. In a pulverizing machine, the combina-
tion of a casing provided with a suitable
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grinding surface, of.a hammer mechanism _

' comprising a_plurality of apertured rota-
tably mounted parallel disks, arranged with

spacesbetween them,rods parallel to the axis

.of rotation of the disks and passing through

the aperturcs thereof,  links connected at
their inner ends to the rods, each link be-
ing immediately - adjacent to one of the
disks, rods connected to the outcr ends of
the links, swing hammers mounted on the
said rods, and adjustable means for en-
gaging the links intermediate their ends to
support them against movement relative to
the disks, substantially as set forth.

" In testimony whereof we affix our signa-
tures, in presence of two witnesses.

’ WILLIAM K. LIGGETT.
' WALTER J. _ARMSTRONG.
Witnesses:

H. B. ALEXANDER,
Rarvrux Crose.
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