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VISCOSIMETER.
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To all whom it may concer.:

Be it known that I, JOY RIDGWAY REILLY,
a citizen of the United States of America, re-
siding in the city and county of Philadelphia,
in the State of Pennsylvania, have invented
a certain new and usefulImprovementin Vis-
cosimeters, of which the following is a true
and exact deseription, reference being had to
the accompanying drawings, which form a
part thereof.

My invention relates to the construction of
viscosimeters for measuring the viscosity of
oils, my object being to provide an apparatus
for this purpose which will be ationce very ac-
curate and very simple both in construction
and in mode of operation.

The viscosity of an oil is ascertained by the
time in which a measured sample of the oil of
known temperature will pass through a meas-
ured aperture; and my invention consists in
providing the simple and efficient devices
hereinafter described for bringing the oil to a
desired temperature, drawing it into a meas-
ured space adapted to contain a determined
volume, and providing means for ascertain-
ing the time which said volume of oil requires
to escape from said measured space through
a small pipe or orifice, also in various details
of construction having chiefly in.view the
easy separation of and assemblage of parts.

Reference being now had to the drawings
in which my invention is illustrated, Figure
1 is a perspective view of my apparatus in
what I believe to be its best form; Fig. 2, a
sectional elevation of the bath; Fig. 3, a sec-
tional elevation of the oil-receptacle; Fig. 4,
a sectional elevation of the closure for said
receptacle; Fig. 5, an elevation, partlyin sec-

_ tion, of the measuring-pipe and transparent

40

receptacle connected with its top; and Fig. 6,
an elevation of asnitable thermometer for use
in connection with my apparatus.

A indicates a stand, from which extends up-

~ ward a standard A’, a bracket A?sliding and
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clamping on-said standard and supporting a
holding-ring, (indicated at A%) upon which
rests the bath, (indicated at B.) This bath is
open at the top and is covered by a lid (indi-
cated at B’) having a central opening B?,
through which the oil-receptacle is inserted
into the bath, & lateral opening B?, through
which a thermometer is inserted into the bath,
and the steam-escape pipe B

w

C is the oil-receptacle, which is best made
of copper and formed with an annular flange
C' at its top, which rests on the edges of the
opening B? of thelid B'. The top of the oil-
receptacle C is covered, but not closed air-
tight, by means of a closure or lid, preferably
such as is indicated at D D', D indicating an
annular cone-shaped ring suitable to enter
the mouth of the receptacle C and provided
with an annular flange d, by which it rests
upon the flange C' of the receptacle. The
central part of the closure is made up of a
cork disk D', having a perforation D?formed
init, through whichisinserted a thermometer,
as indicated at I', the disk also having an-
other perforation D? formed through it,
through whichisinserted the measuring-pipe,
(indicated at F.) Tlhis pipe is one having a
smaller orifice, -which shonld be of uniform
section, and it is best made of metal, copper
preferably being employed, or other hard sub-
stances, permitting the formation of the ori-
fice through the pipe by drilling or boring to
the desired standard or uniform caliber, the
advantage of this material over glass or other
material requiring the orifice to be blown be-
ing that the orifice may be accurately formed
by the employment of drills or other tools of
known caliber. The upper part of the pipe
is expanded, as indicated at I, so as to con-
nect with a tube or chamber, (indicated at E,)
which is preferably of glass and which for
my purposes must have a transparent wall,
8o that the level of the contents can be ob-
served therethrough. Preferably this tube
E is of eylindrical form, open at both ends,
and in use its upper end is provided with a
closure, such as the cork indicated at G,
through which a pipe G’ communicates with
the inside of the tube, H indicating a rubber
tube by which suetion is applied to the top
of the tube E, preferably by suction, as by
putting the end of the tube H in the mouth
and drawing the breath inward.

e ¢, Fig. 1, indicate marks formed on the
transparent wall of the receptacle E, indicat-
ing that portion of the receptacle which con-
tains a certain definite volume of the oil to
be tested.

J, Fig. 1, indicates & lamp by which the

bath B is heated.
Of course it will be understood that the
stand and heating apparatus indicated can
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. perature, say 210° Fahrenheit.

be varied to any degree, those shown being
simply illustrated as convenient devices for
supporting and heating my apparatus. It
will also be obvious that the bath B ‘can be
used not only for heating the receptacle C
and its contents, but also for cooling it down
in case the viscosity test is to be made at a
low temperature. :
Inordinaryoperationthe bath is filled with a
quantity of water, which when the oil-recepta-
cleisin place will nearly but not quite fill the

‘spacebeneath the lid,sufficient room being left

for the expansion of the water and the free
escape of steam.
quantity of oil charged into the receptacle C
should be very carefully measured, as al-
though only a portion of the oil is actually
drawn out of the receptacle for testing varia-
tions in the guantity of oil left in the recep-
tacle will result in variations in the hydro-
static head, which in a test as delicate as that
required in testing viscosity will result in va-
riations in the showing of the apparatus.
The receptacle C being charged, the closure
D D', with the pipe F and thermometer I’ ex-
tending through its perforation, is inserted
into the mouth of the receptacle, closing it
tightly, the pipe F and thermometer I' ex-
tending down toward the bottom of the re-
ceptacle. The bath B is then heated, the
temperature of the water and also the tem-
perature- of the oil in the receptacle C being
carefully noted by means of thermometers
I and T, so that the oil may be carefully
and gradually brought to the proper tem-
When the
oil has reached the designed temperature, the
operator, preferably by suction of the breath,
draws the air oat of the tube of the recepta-
cle E, the vacuum formed therein drawing
the oil nupward through the pipe F into the
receptacle E, the operator carefully observ-
ing the rise of the oil column until the me-
niscus is exactly level with the mark e, which
point being attained and observed air is per-
mitted to enter freely through the tubes H G
to the top of the receptacle E, and the oil in
the receptacle flows downward through the
pipe F into the receptacle C, the observer
carefully noting the time elapsing during
the movement of the top of the column of oil
from the indicating-mark e to the indicating-
mark ¢, this time being that required by the
determined volumse of oil to pass through the
pipe-section F, and said time indicating with
great aceuracy the viscosity of the oil.

It will be observed that the parts of my
apparatus are readily removed one from the
other, so that each part can be cleaned sepa-
rately, a very important detail, as absolate
cleanliness in the apparatus, particularly in
the pipe T, is necessary to accurate mweasure-
mients. While readily removable, the parts
also are obviously easily put together.

The use of a rubber tube, such asindicated

For accurate results the.

' 871,658

" at H, is especially useful not only because it

enables the operator to form the vacunm by
drawing in his breath while being at the same
time free to move his head, but also because
the elastic tube can be closed by pinching,
holding the column of oil at the level of the
indicating-point e until it is desired to make
the observation.

Having now described my invention, what
Iclaim as new, and desire to secure by Letters
Patent, is—

1. In a viscosimeter, a receptacle, as C, for
the oil to be tested having a cover, as D I/,
in combination with a metal pipe, as F, sup-
ported by and extending through said lid into
the oil-receptacle, a transparent receptacle,
as E, of large diameter compared with that of
pipe I econnecting with the top of pipe F and
having marks, as e, ¢/, indieating the portion
of said receptacle filled by a known volume
of oil and means whereby suection can be ap-
plied to the top of receptacle E and atmos-
pheric pressure admitted freely thereto at
will,

2. In aviscosimeter, a bath-receptacle B in
combination with an oil-receptacle, as C, sus-
pended in said bath, a cover, as D D', for said
receptacle, a small pipe F supported by and
extending through said closure and having
an orifice therethrough, a receptacle E hav-
ing transparent walls and marks, as e, ¢/, in-
dicating the space therein filled by a known
volume of oil, said receptacle being secured
to the top of pipe F and means for applying
suction and admitting atmospheric pressure
to the top of receptacle E at will, the pipe F
being formed of a material permitting its ori-
fice to be accurately drilled or bored.

3. In a viscosimeter, a bath-receptacle B in
combination with an oil-receptacle, as C, sus-
pended in said bath, a cover,as D D', forsaid
receptacle, a small pipe F extending through
said closure, a receptacle E having transpar-
ent walls and marks, as e, ¢/, indicating the
spaee therein filled by a known volume of oil,
said receptacle being secured to the top of
pipe F, means for applying suction and ad-
mifting atmospheric pressure to the top of
receptacle E. at will, a thermometer, as I, ex-
tending through closure D D’ into receptacle
C and a thermometer, as 1', secured in bath
B, all substantially as specified.

4. In a viscosimeter substantially as de-
scribed the combination of the metal pipe F
with enlarged upper portion F' with the glass
eylindrical chamber E, said enlargement F’
and the end of cylinder E being detachable,
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a removable closure G at the top of cylinder

E and a flexible and compressible tube H con-
necting with the top of cylinder E through
said closure. :
: JOY RIDGWAY REILLY.
Witnesses:
CHAS. F. MYERS,
D. STEWART.




