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70 all whom it may concern

Be it known that I, SeoENn H. Harr, a
citizen of the United States, residing at
Poughkeepsie, Dutchess county, New York.
have invented certain new and useful Im-
provements in Centrifugal Machines, of
which the following is a full, clear, and
exact description.

My invention relates to improvements in
centrifugal machines, such as cream sepa-
rators, clarifiers or other machines having
high inertia so as to make slow starting
necessary, and has for its object to provide
a machine having a self-contained device
constituting the major portion of an atto-
matic belt tension regulating machinery
drive whereby such a drive can be easily
applied to or removed from such a machine.

t further has for its object to provide an
improved automatic belt tension regulating
machinery drive in which the belt tension is
maintained substantially uniform through-
out a considerable range of variation in the
length of the belt.

The following is a description of my in-
vention, reference being had to the accom-
panying drawings, in which—

Figure 1 is a side elevation of a centrif-
ugal cream separator embodying my inven-
tion. Fig. 2 is an enlarged plan view of
the self-contained portion of the machinery
drive shown in connection with the driven
pulley and its shaft. Fig. 3 is an enlarged
side elevation of the same shown in con-
junction with portions of the supporting
stool and base of the centrifngal machine,
partially broken away. Fig. 4 is a section
on the line x—=, Fig. 3. Figs. 5 and 6 are
enlurged details of the ratchet pulley shown
in Figs. 2 and 4.

Referring more particularly to the draw-
ings, 1 is the base of a centrifugal cream
separator of the well-known “De Laval™
type which has high inertia so as to make
slow starting desirable.

2 is the driven shaft of this machine car-
ried by the base 1.

3 is a driven pulley mounted upon the
shaft 2. '

4 is a drip shelf clamped between the base
1 and the stool 5 by a tap screw 6 which
holds these three parts together. Upon re-
moving the tap serew 6, the base 1 can be
liftec so that the drip-shelf 4 can be re-
moved. The drip shelf 4 is provided with

a bracket 7 which carries a bearing 8 in
which is journaled a shaft 9. Upon this
shaft is mounted: a driving pulley 10, a loose
pulley 11 and a power pulley 12. In order
that the shaft 2 may be driven in but one
direction only, I make one of the pulleys 3,
10 and 12 a ratchet pulley capable of trans-
mitting power when revolving in one direc-
tion only. For convenience, I make the
pulley 12 the ratchet pulley, the ratchet be-
ing such that it can revolve the shaft 9 only
in a counter-clockwise direction, as shown
by the arrow in Fig. 3. The ratchet is of
well-known construction, such as the pin 13
held out by a spring 14 so as to make en-
gagement with the shoulder of an inclined
recess 15 in the collar 16.

17 is a belt shifter also carried by the
bracket 7 and provided with an upwardly
extending handle 18 for shifting the power
belt 17" from the loose pulley 11 to the
power pulley 12, and vice versa. Mounted
concentric with the shaft adjacent to the
driving pulley 10 is a lever 19 fulerumed
about the axis of the shaft 9. This lever is
what is known as a lever of the first class
and has upon its load arm 21’ a rotatable
idler 20. Its power arm 21 is somewhat up-
wardly inclined relatively to the load arm
and has connected to it a helical spring 22
whose axis in normal operation lies adjacent
to the fulecrum of the lever, that is, in this
instance, adjacent to the axis of the shaft 9,
but does not coincide with said fulcrum:
that is, the power of the spring 22 is ex-
erted on a line slightly off the dead center
of the power arm 21. The spring 22 is of
such length and character as to have only a
small increase of strength for the working
range of extension. Its other end is secured
to a lug 22’ carried directly by the drip
shelf, The spring 22 acts to hold the idler
20 .in yielding engagement with the drive
belt 23 which loosely connects the pulleys 3
and 10. The side of the drive belt with
which the pulley 3 engages is the working
side, or, as I term it, the tight side of the
belt, being the side through which the power
is transmitted by the rotation of the pulley
10 in a counter-clockwise direction. The
effective pull of the belt on the idler varies
with the position of the idler 20. With the
spring 22 connected as shown, when the effec-
tive pull of the belt decreases and the tension
of the spring coincidently increases, the ef-
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fective power arm decreases, and vice versa,
the result being, when the spring 22 is of a
proper constant, to maintain the belt ten-
sion substantially uniform throughout con-
siderable changes in position.

The shaft 9 is driven by a suitable prime
mover connected by a power belt passing
around the pulley 12 in the form shown.
If the power is applied from a shaft which
1s constantly rotating at a constant speed,
such as a line shaft operating several sepa-
rators, the transmitting belt being shifted
from the loose pulley to the power pulley 12
in the ordinary manner, the shaft 9 imme-
diately speeds up. The centrifugal ma-
chine, however, being a machine of high
inertia, cannot be started so quickly. The
result is that the tight working side of the
belt 23 tightens, forcing the idler down-
wardly until the belt 23 becomes so loose
as to slip. In this way the tension of the
belt is maintained substantially constant
during the period required to bring the
centrifugal machine up to speed, which
sometimes requires some three to five min-
utes in a centrifugal separator. When a
quick starting electric motor, such as a con-
stant speed electric motor, is used and such
a motor Is put into circuit without slowly
eutting ouf resistance, the shaft 9 imme-
diately comes up to speed while the cen-
trifugal machine starts slowly on account of
its high inertia, the idler 20 vielding so as to
permit the belt 23 to loosen sufficiently to
slip, thus maintaining the belt tension sub-
stantially constant during the period re-
quired for the centrifugal machine to come
up to speed and preventing the motor from
becoming overloaded.

In case a shock-producing gas engine, such
as a gas engine having a %’ight fly wheel is
used to rotate the shaft 9, the action during
the starting period of the centrifugal ma-
chine is substantially the same, and in ad-
dition, the shock due to the successive ex-
plosions and consequent sudden increases
in speed during the normal operation of the
gas engine, are prevented from being trans-
mitted to the centrifugal apparatus. Upon
every explosion of a gas engine having a
light fly wheel, the speed of the shaft 9
suddenly increases, there being a decrease
in speed before the next explosion takes
place. Upon every such increase in speed of
the shaft 9 due to such explosions, the work-
ing side of the belt 23 causes the idler 20 to
yield so as to loosen the belt 23 and permit
it to slip, with the result that even with a
shock producing prime mover of this type,
the belt tension of the belt 23 is maintained
substantially uniform at all times.

The securing of uniform tension of the
tight side of the belt 23, both during the
starting period and at all times thereafter,
has very material advantages. Thus, where
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the pulley 12 is started by being belted to a
line shaft, the centrifugal machine is gradu-
ally brought up to speed without shock to
it or its elements. Where the shaft 9 is
driven by a constant speed electric motor,
the same advantages are produced, and,
furthermore, the motor need only be of
such size as will properly run the centrifu-
gal machine after it has gotten up to speed.
It enables the starting inertia of the cen-
trifugal machine to be sufficiently overcome
by a motor of relatively small horse power.
It prevents any motor which is sufficiently
powerful to run the centrifugal machine
after it has been brought up to speed from
Leing overloaded during the starting pe-
riod.  When a shock-producing gas engine
is used the automatic belt tension regulat-
ing device has the same advantage during
the starting period and at all other times
substantially prevents any shocks being
transmitted to the centrifugal machine or
its contents. Such constant shocks from a
directly connected gas engine cause a cen-
trifugal machine to rapidly deteriorate by
injuring the parts of the same and, fur-
thermore, by transmitting variations and
jars to the contents of the separator, se-
riously impairs its product. By means of
my improvement, therefore, the centrifu-
gal machine can be safely driven under
varying conditions without injuring the ma-
chine or its product. The larger portion of
the regulating apparatus is self-contained
being carried by the drip shelf so as to be
easily applied to and removed from a cen-
trifugal machine.

The ordinary De Laval centrifugal sepa-
rator when operated by hand, is operated
by a crank upon the shaft 24, but is pro-
vided with a projecting shaft 2. When
converting a hand-operated machine to a
power operated machine, all that is neces-
sary is to remove the handle from the shaft
24, apply the pulley 3 to the shaft 2 and
substitute the self-contained attachment
consisting of the drip shelf 4 and parts car-
ried thereby, for the ordinary drip shelf
used on a hand-operated machine, applying
the belt 23 to the pulleys 3 and 10. A fter
these changes have been made, the centrifu-
gal machine can be safely operated from
either of the various sources of power above
referred to.

This invention is an improvement upon
the invention described in my application
Serial No. 737,982, filed December 21, 1912,
which claims subject-matter disclosed, but
not claimed herein.

While T prefer to use a lever of the first
class and a- tension spring coacting there-
with, my invention is not confined to the
use of these specific forms, but, as will be
evident to those skilled in the art, permits
of various modifications in these and other
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particulars without departing from the
spirit thereof or the scope of the appended
claims.

What I claim is:

1. A self-contained attachment for a cen-
trifugal maching consisting of a driving
shaft, a lever, an idler carried by said lever,
a spring for actuating said lever and a drip
shelf removable from said machine, all of
said elements other than said drip shelf be-
ing supported by said drip shelf independ-
ently of the base of said machine and re-
movable simultaneously with said shelf from
the machine.

2. A self-contained attachment for a cen-
trifugal machine consisting of a driving
shaft, a lever, an idler carried by said lever,
a drip shelf removable from said machine,
all of said elements other than said drip
shelf being supported by said drip shelf in-
dependently of the base of said machine and
removable simultaneously with said shelf
from the machine, and a spring for actuat-
ing said lever, in combination with a driven
pulley, a shaft for the same forming part of
the centrifugal machine, and a belt loosely
connecting said pulleys, against the tight
side of which belt said spring holds said
idler in ylelding engagement.

% A self-contained attachment for a cen-
trifugal machine consisting of a driving
shaft, a lever, an idler carried by said lever,
a drip shelf removable from said machine,
a spring between the power arm of said
lever and said drip shelf for actuating said
lever, all of said elements other thau saia-
drip being supported by said drip shelf in-
dependently of the base of said machine and
removable simultaneously with said shelf
from the machine, in combination with a
driven pulley, a shaft for the same forming
part of the centrifugal machine, and a belt
loosely connecting said pulleys, against the
tight side of which. belt said spring holds
said idler in yielding engagement.

4. A self-contained attachment for a cen-
trifugal machine consisting of a driving
shaft, a lever of the first class, an idler
carried by said lever, a drip shelf removable
from said machine, all of said elements other
than said drip shelf independently of the
base of said machine being supported by
said drip shelf and removable simultane-
ously with said shelf from the machine, and
a spring connected to the power arm of said
lever for actuating said lever, in combina-
tion with a driven pulley, a shaft for the
same forming a part of the centrifugal ma-
chine, and a belt loosely connecting said pul-
leys, against the tight side of which belt said
spring holds said 1dler in vielding engage-
ment. _

3. A self-contained attachment for a cen-
trifugal machine consisting of a driving
shaft, a lever of the first class, an idler car-

8

ried by said lever, a drip shelf removable
from said machine, a spring connected be-
tween the power arm of said lever and said
drip shelf for actuating said lever, all of
said elements other than said drip shelf in-
dependently of the base of said machine be-
ing supported by said drip shelf and remov-
ab%e simultaneously with said shelf from the
machine, in combination with a driven pul-
ley, a shaft for the same forming a part of
the centrifugal machine, and a belt loosely
connecting said pulleys, against the tight
side of which belt said spring holds said
idler in yielding engagement.

6. A self-contained attachment for a cen-
trifugal machine consisting of a driving
shaft, a lever of the first class, an idler car-
ried by said lever, a drip shelf removable
from said machine, all of said elements other
than said drip shelf independently of the
base of said machine being supported by
said drip shelf and removable simultane-
ously with said shelf from the machine, and
a spring connected to. the power arm of said
lever for actuating said lever, said spring
being a helical spring whose axis is adja-
cent to but does not normally intersect the
axis of the fulerum of said lever, in combi-
nation with a driven pulley, a shaft for the
same forming a part of the centrifugal ma-
chine, and a belt loosely connecting said pul-
leys, against the tight side of which belt said
spring holds said idler in yielding engage-
ment.

7. A self-contained attachment for a cen-
trifugal machine consisting of a driving
shaft, a lever of the first class fulerumed
about the axis of said shaft,.an idler car-
ried by said lever, a drip shelf removable
from said machine, all of said elements other
than said drip shelf being supported by
said drip shelf independently of the base of
said machine and removable simultaneously
with said shelf from the machine, and a,
spring connected to the power arm of said
lever for actuating said lever, said spring
being a helical spring whose axis is adja-
cent to but does not normally intersect with
the axis of said driving shaft, in combina-
tion with a driven pulley, a shaft for the
same forming a part of the centrifugal ma-
chine, and a belt loosely connecting said
pulleys, against the tight side of which belt
said spring holds said idler in yielding en-
gagement.

8. A self-contained attachment for a cen-
trifugal machine consisting of a driving
shaft, a lever, an idler carrier by said lever,
a_drip shelf removable from said machine,
all of said elements other than said drip
shelf independentlv of the base of said ma-
chine being supported by said drip shelf
and removable simultaneously with said
shelf from the machine, and a spring for
actuating said lever, in combination with a
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driven pulley, a driven pulley shaft for the
same forming part of the centrifugal ma-
chine, a belt loosely connecting said pulleys,
against the tight side of which belt said
spring holds said idler in yieldin engage-
ment, and means for driving said drivin
shaft, one of said pulleys between sai
means and the driven pulley shaft being a
ratchet pulley capable of transmitting
power when driven in one direction only.

9. In a centrifugal machine, the combina-
tion of a driving shaft, a driven shaft, pul-
leys thereon, a belt loosely connecting said
pulleys, a lever, an idler carried by said

1,156,285

lever, a helical spring connected to said lever
and holding said idler in yielding engage-
ment against the tight side of said belt, said
lever being of the first class and said spring
being connected to the power arm thereof
and said idler being carried by the load
arm thereof, the axis of said spring being
adjacent to but not normally intersecting the
fulerum of said lever.

SELDEN H. HALL.
Witnesses:

S. B. ROCEEFELLER,
Cuaries L. PoweLL.
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Correction in Letters Patent No, 1,156,285,

It is hereby certified that in Letters Patent No. 1,156,285, granted October 12,
1915, upon the application of Selden H. Hall, of Poughkeepsie, Ne;,w York, for an
improvement in ‘‘Centrifugal Machines,” an error appears in the printed specifi-
cation requiring correction as follows: Page 3, line 37, claim 3, before the word
“being”’ rin-sert. the word shelf; and that the said Letters Patent should be read
with this correction therein that the same may conform to the record of the
case in the Patent Office.

Signed and sealed this 2nd day of November, A. D., 1915.

[sEAL.] R. F. WHITEHEAD,
cting Commissioner of Patents.



