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To all whom it may concern: o
Be itknown thatI, JOSEPH 1THOMAS TREES,

a citizen of the United States, residing at Me-
Keesport,in the county of Allegheny and State

of Pennsylvania, have invented certain new
and useful Improvements in Paint-Mills; and
I do hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art
to which it appertains to make and use the
same. ) . |

This invention relates to improvements in
paint-mills, but more particularly to that type
in which the pigment to be pulverized is
ground In rotating grinding-pans under roll-

ers. It is well known that in machines of

this character it is difficult to reduce the pig-
ments to a fine powder, owing not only to the
slight amount of grinding-surface between
the pan and rollers, but also to the continual
slipping away of the material from under the
rollers.

It is the object of my invention to provide
a paint-mill of the above-named character
having greatly-inecreased grinding - surface,
and one in which the pigments will be easily
caught between the grinding-surfaces and
positively prevented from slipping away, thus
insuring quick and thorough comminution,
and, further, while attaining this result it is
my object to reduce the number of parts of
the machine, employing simpler mechanism
than heretofore in machines for grinding pig-
ments. ’ S

With these and other objects in view my
invention consists in certain novel features
of construction and combinations of parts;

which will first be more particularly described

with reference to the accompanying draw-
ings, forming a part of this specification, and
then pointed out in the claims at the end of
the description. = |

In the drawings, in which similar partsare
denoted by similar letters of reference, Fig-
ure I represents in front élevation and prin-

- cipally in vertical cross-section a paint-mill

50

embodying my invention. Fig. II is a top
view of the same. Fig. III is an end view of
the machine, and Fig. IV a detail view rep-
resenting in cross-section a portion of the
grinding-surfaces, -

The letter A in the drawings denotes a suit-

“bolts d? d?,

| .'a;ble support or foundation for the Workiﬂg
B a bed-plate suitably.

parts of the machine,
mounted thereon, and C O standards erected
at each end of the bed-plate, which, together
with said bed-plate, constitute the framework
of the machine. The standards C C are pref-
erably forked or bifurcated in their lower por-
tions, slotted in their upper portions, and pro-
vided in said slots with movable bearing-
blocks d d, as seen more clearly in Fig. III.
Sald bearing-blocks d d are shown as down-
wardly presséd by spiral springs d? d?, the ten-
sion of which may be regulated oy the screw-
whose lower ends are swiveled in
the blocks d’ on said springs. Journaled in
sald bearings d d and supported by the stand-
ards C Cisa horizontal actuatin g-shaft D, to
which power may be transmitted from a suit-
able engine or motor E. As representedin the
drawings, the power is transmitted from the
shaft F to the shaft D by
wheel ¢ and pinion ¢'.
The actuating-shaft D is provided with two
bevel gear-wheels HH', one of which, asH, is
keyed to the shaft and transmits motion to
the grinding-pan, the other, as H', being loose
on the shaft for a purpose hereinafter stated.
Suitable shoulders d® d° are provided on the
shaft D, abutting against the hubs of the
wheels HH',tosecure said wheels against end-
wise movement or thrust, and on the opposite
side of said hubs are placed rings or sleeves
d® d to hold said wheels at that side.
- The grinding-pan K is preferably circular
in form, having a central hub %2 keyed to a
vertical shaft I. and a cirenlar trough por-
tion £’ connected by radial arms with the cen-
tral hub %% The shaft L, which is arranged
beneath and at right angles to the horizontal
shaft D, may be journaled in any suitable
manner in the bed-plate and base or support
of the machine. As shown,it is supported in
bearings !’ in the bed-plate and a step-bear-
ing [? at its foot. Thus the grinding-pan K
will rotate with the shaft I.; but, if desired,
sald shaft may be stationary in its bearings
and the pan made torotate thereon as an axle.
Thetrough portion of the grindin g-pan is pro-
vided with an annular corrugated surface or
gear-wheel M, in gear with the toothed gear-
wheels H H' on the shaft D, so that the gear-

| Ing In the trough of the pan constitutes, with

means of the gear-
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each of the toothed wheels I and I, a system |
of inclined corrugated orbevel gearing, which

is peculiarly effective In orinding the mate-
rial for paints. The teeth of the toothed
wheels I and ' and of the wheel M, which
cears therewith,are pre ferably rounded or cir-
cular, as shown more clearly in Ifig. 1V, and
the spaces between the teethare made tocor-
respond in both size and shape, soas to fit the
teeth, as at m?, Fig. IV,

In Figs. IT and 11, ¢ ¢ denote arms on the
standards C C, extending therefrom out-
wardly at right angles to the shaft D, said
arms supporting horizontally-disposed rods
N N above the pan K on each side of the
shaft D parallel with the same and at a dis-
tance therefrom slightly less than the radius
of the pan. From each rod Nand ad] ustable
thereon, as at n’, depends a collector O, of
metal or other material, which may have the
form of the moldboard of a plow, as shown,
and is adapted to operate on the same prin-
ciple.
width, and length as to adapt their outer
edges to lie just within the Inner circumfer-
ence of the rim of the pan, with their points

grazing the lower surface of the rim and the

smooth bottom surface of the pan or trough
of the pan—thatis, that portion thereof which
lies between the gearing M and rim £*

The operation of the machine is as follows:
A rotary movement of the shaft D, imparted
by the engine or motor E, will rotate the
toothed wheel H, which, being keyed to the
shaft D in gear with the gearing M of the pan
KK, thereby causes the pan to rotate and with
it the shaft L, and the gear-wheel M of the
pan being in gear with the toothed wheel 11,
which is loose on the shaft D, causes the same
to rotate in a direction opposite to that of the
wheel . The material to be pulverized 1s
placed in the grinding-pan, and a part fall-
ing on the corrugated surface M is caught
between the same and the opposed similarly-
toothed surface of the peripheries of the
wheels H and H', and thereby quickly ground
to a fine powder without liability of slipping
from the grinding-surface. The efficiency
and rapidity of the grinding process are in-
creased by the described form of gear-teeth.
Owing to the rounded teeth fitting into the

performs the function of grinding through-
out its entire contact with another tooth.
Whatever material remains in the smooth

portion of the trough of the pan :° or falls

thereon from the gearing M is gathered up by
the plow-shaped collectors O O as the pan re-
volves and thrown upon the gear-teeth M 1n

time to come under the action of the teeth of |
thenext gear-wheel Hor II',as the case may be.

The spiral springs d* d?, which are placed
above the bearing-blocks in which the shaft
D is journaled, counterbalance any tendency
of uneven motion of the pan or injurious
adaptation of the toothed wheels II ' with

the wheel M and also prevent any injury .

The collectors O O are of such shape,

which might be caused by reason of large or
hard pieces of pigment or impurities in the
same coming between the grinding-surfaces.

It will be seen that in my improved ma-
chine instead of attempting to grind the ma-
tarial between smooth rollers I cause the ma-
tarial to come between the teeth of gear-
wheels having peculiarly-formed teeth or cor-
rugations, thus not only increasing to a agreat

extent the grinding-surface, but also posl-

tively preventing the liability of the mate-
rial slipping from under the crushing-rollers,
and by the described shape of the teeth and
intervening spaces the grinding-surface 1S
further increased, as well as the thoroughness
and effectivenessof thecomminution. More-
over, simplicity of design, strength of parts,
and cheapness of construction are attained by
employing the driving mechanism to perform
the grinding function, whereas heretofore
separate mechanism has been employed to
drive the grinding-pan and separate mechan-
ism to drive the rollers above the pan, thus
increasing the height or size of the machine
as well as cost of manufacture.

It is to be understood that while my inven-
tion relates to machines for grinding pigments
it may be embodied in machines for other
uses and is suseceptible of various modifica-
tions in form and construction without de-
parting from the spirit and scope of the in-
vention.

I have shown the toothed inner surface of
the pan or the bevel-wheel therein as being
formed separate therefrom and fitted into an
annular recess on the inclined surface of the
pan and removably secured therein by a key-
ring I, which latter may be secured by bolts

| p, as clearly shown in FKigs. T and II of the

drawings; but, if desired, In some cases the
annular inclined toothed surface may be
formed integrally with the pan. I also prei-
erably connect the horizontal driving-shaft D
with a suitable engine or motor for imparting
motion to the cog-wheel which is made fast
thereon for imparting motion to the pan, but
in some cases it may be found convenient t0
impart motion to the pan in some other way.
I also preferably employ a form of gearing for
comminuting the material in which the in-
clined or beveled teeth on the inner surface
of the pan are rounded and contact with simi-
larly-rounded cone-shaped beveled teeth on
the cog-wheels in gear therewith, as shown;
but I do not desire to limit my invention to
this peculiar form of gearing, as other forms
may be employed without departing from the
spirit or scope of my invention in its broader
aspects.
- Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters-Patent of the United States, 18—

1. In a machine of the character desecribed,

the combination with the pan provided on the

inner surface thereof with an annular toothed
or corrugated surface, of a driving-shalt ar-

| ranged over the pan and provided with a pair
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of simﬂariy-toothed wheeis in gear with said |

toothed surface; one of said wheels being fast
on the shaft, so as to impart motion to the
pan, and the other loose thereon so as to be
driven by the pan, substantially as deseribed.

2. In combination with the revolving pan
having the annular toothed surface or gear on
the inner side thereof, a horizontal shaft
mounted in bearings over said pan and pro-
vided with a pair of bevel-wheels, one of
which is fast thereon soas to revolve with the

shaft and the other loose; the said shaft be-

Ing journaled in vertically-movable spring-
pressed bearings, substantially as described.

3. In a paint-mill, a revolving pan having
1ts bottom formed or provided with an in-
clined annular toothed su rface, said teeth be-
ing rounded in eross-section substantially as
described,in combination with a drivin g-shaft
having thereon a fixed and a loose gear-wheel
meshing with said toothed surface of the pan
on opposite sides of its center, the teeth of
sald gear-wheels being rounded and cone-
shaped, substantially as described.

4. In combination with the pan having the
Inclined toothed or corrugated surface and a
sSmooth portion forming a trough-like recep-
tacle for the material, and bevel-wheels in
gear with said toothed surface, a collector ar-
ranged to operate in close contact with the

surface of the pan so as to direct the material

from the outer circumferential portion of the
pan onto the toothed or corrugated surface
thereof in front of the bevel-wheel, substan-
tially as described.

9. In combination with the pan having the
toothed or corrugated surface and a smooth

portion forming a trough-like receptacle for
the material, and bevel-wheels in gear with
sald toothed surface, collectors arranged to
operate in close contact with the surface of
the pan so as to direct the material from the
outer circumferential portion of the pan onto
the toothed or corrugated surface thereof in
front of the bevel-wheels, substantially as de-
scribed.

0. Ina paint-mill, a grinding-pan provided
with cog-gearing on its. inner surface, said
gearing in gear with a cog-wheel which ac-
tuates the pan and with a loose cog-wheel
which is actuated by the pan; the surface
between said cog-wheels and Cog-gearing con-
stituting the grinding-surface, substantially
as described,

7. Ina paint-mill, a grinding-pan provided s
with bevel-gearing, said gearing removably
secured in the pan and concentric with the
same, substantially as deseribed.

8. In a machine of the character deseribed,
the combination of a rotary pan having an 6o
internal annular gear constitutin gagrinding-
bed, an intermeshing gear or pinion cobper-
ating with the latter to grind the material in
the pan, and driving mechanism applied to
the pinion whereby motion is imparted to the
pan through the latter, substantially as de-
scribed.

In testimony whereof I affix my signature
In presence of two witnesses.

JOSEPH THOMAS TREES.

Witnesses:

W. 8. FrYE,
W. J. GERMAN.
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