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UNITED STATES PATENT OFFICE.

GEORGE M. SAYBOLT, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO
LOCKWOOD BROTHERS & HOLLY, OF NEW YORK, N. Y.

IMPROVEMENT IN ELECTRIC OIL-TESTERS.

Specifieation forming part of Letters Patent No. 218,066, dated July 29, 1879 ; application filed
April 14, 1879,

To all whom it may concern :

Be it known that I, GEORGE M. SAYBOLT,
of Philadelphia, State of Pennsgylvania, have
invented certain new and useful Improvements
in Oil-Testers; and I do hereby declare the
following to be a full, clear, and exact descrip-
tion of the same, reference being had to the
annexed drawings, making part hereof.

The nature of my invention will be fally
shownin the following specification and elaims.

In order to enable others skilled in the art
to make and use the same, I will describe its
construction and mode of operation,

In the drawings, Figure 1 is a perspective
view of my apparatus; Fig. 2, a cross-sectional
view of the reservoir-bath and the oil-cip; Fig.
3. a rear view, showing one arrangement of
the wires leading from the battery to the cup.

A is a table to support the apparatus; B, a
back to the same, sustaining the electrical
conducting-wires; C, the reservoir to contain
water for heating the oil-cup; D, a lamp for
heating the water in reservoir C; E, a small
bar or platform (made of hard rubber, in prac-
tice) to sustain the pivoted ends G G of the
conducting-wires; F, a thermometer, to indi-
cate the heat of the oil. G G/ G” G/ Giv Gv
are the pivoted ends of the conducting-wires ;
H, a key; I, an induction-coil; J, a switch.
K K’ are the batteries. L is an oil-cup, held
suspended in the reservoir or bath C. ¢ ¢’ ¢
are the points at which the conductor ends of
wires G G’ G, &c., are pivoted to the main
wires. M and N are the two electric points
(positiveand negative) for producing thespark,
They pass, respectively, from the pivoted ends
G G’ through the non-conducting rubber bar
B, alinost meeting beneath it, and immediately
above the surface of the oilincup L. OP R
ST U U’V W are wires leading from the bat-
tery to the coil I and wires G- G' G G GI7 G-,

The operation is as follows: The reservoir C
is first partially (nearly wholly) filled with
hot water at a temperatare of about 100° Fahr-
enheit. The oil to be tested is then placed in

cup L, which is nearly filled. Now, as I wish
to test the oil in that particular cup to ascer-
tain its fire-test, I turn the switch-handle J to
the middle point, 2, The pivoted ends G G

G are connected with the induction-coil by
wires W, U/, and U, and the induction-coil is
connected with the battery-jar X by means of
wire P. The jarsofthebatteryareconnected by
a wire between them. The switch-pivot is con-
nected with the induction-coil by meansof wire
V. The wire O passes from the induction-coil to

{ the key H. This key is also connected with

the battery-jar K’ by means of wire O’. The
cirenit between wires O and O’ is broken by
the key when the latter is open, and the eir-
cuit is closed when the key is shut. Now, the
points 1,2, and 3 of the switch J are connected
with pivoted ends G’ G’ G¥, respectively, by
the wires S, T, and R, respectively, the wire
V being attached to the pivot of switch J, so
that as the handle of switch J is moved to any
one of points 1, 2, or 3, a current of electric-
ity shoots through that point and the wires
connected with it. Now, the battery K K’
being in operation, and it being desired to
apply a spark at intervals to the cup L to as-
certain its fire-test, the switch .J is, as men-
tioned above and as shown in the drawings,
turned to point 2, which completes a circuit
from the pivot of the switch to the point 2.
When the cup L, filled with oil, is placed in
the bath of water in reservoir C, the said water

being at 100° Fahrenheit, the oil will rapidly
rise In temperature to nearly or abeut 940
Fahrenbeit, and this may possibly be the-tem-
perature at which it will burn, so it is tested |
at that temperature. The thermometer I will -
indicate its temperature, as the bulb of tliis
thermometer rests in the oil, as shown i1®Fig.
2. I now close the circnit of my electrical ap-
paratus by touching and bearing down upon
key H, which canses a spark to flash between
the points M and N, Fig. 2. As a vapor or
gas is constantly rising from the surface of
the oil as it is heated, the spark will set
fire to or flash off this gas. If the oil is at
such a temperature that it will burn-in con-
tact with fire, this flash will set fire to the oil,
and the temperature at which this burningoc-
curs will be its fire-test. If it does not burn at
this test, the lamp D is lighted; which heats
the water, (whose temperature;is determined
by the thermometer F',) and the water in turn
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heats up the oil. As the oil becomes more
highly heated, the sparks from points M N are
repeated until the vapor or gaseous flashes set
fire to it, when the temperature is innnediately
noted upon thermometer F, and the fire-test
is thus determined.

As the wires & G’ are connected with cup
L and reservoir (, so wires G G’ and wires
Gi¥ and G¥ may be connected with other cups
and reservoirs, electric communication with
which can be established by means of switch
J and its points 1, 2, and 3 in the same man-
ner as is above described with regard to cup
L, and the number of points 1, 2, and 3 and
cups L and reservoir C may be increased to
any desired extent, the whole being managed
by a single operator stationed at the key H.
As each cup inereases in heat he can continu-
ously apply his fire-test, thus determining the
test of each cup of oil in suceession.

It will be noticed that my cup L hasitscy-
lindrieal portion or body carried up above the
surrounding tlange or riin,upon which it rests
in reservoir C. This construction is to pre-
vent any water which may be upon the top
of reservoir C from running into the cup;
to facilitate measuring the quantity of oil
which I wish to placein the cup, as [ generally
fill my cup to apoint much higher than shown
in the drawings, in fact nearly up to the upper
edge of the cup; and it also prevents the oil,
from capillary attraction, working up onto the
greasy rim or flange.

I purpose applying for Letters Patent upon
this construetion of cup in a separate appli-
cation, as also upon the conical shape of my
reservoirshown in Fig. 2; whichshows thefrus-
tum of a cone.

I do not limit myself to the precise form of
apparatus shown, as any one skilled in the art
can see that it is capable of mueh variation.

Instead of the reservoir shown at C, a hot-
air chamber may be set between the water and
the cup L, or a hot-air chamber may be used
alone; but in the latter case the heat would
not be so uniform as when one of the other
methods above described is used.

All these methods are equivalent modes of
obtaining the same result—viz., the heating of
the oil.

My apparatus is applicable to petroleum and
all kinds of oils, and to the products of petro-
leum, naphtha, and analogous liquids or fluids.

The eups in which oil is tested, as deseribed
above, are very small, and, from their slight

bulk, the oil is easily susceptible to the influ-
ences of whatever in the shape of fire, flame,
or heat is brought near to it.

By the old process of waving a flame over
the surface of the oil to ignite the vapor, that
surface was undoubtedly heated up; and as it
is well known that the heated particles of oil
will remain at the top, it follows that the tem-
perature at the top of the oil was greater than
that at the bottom, and really greater than the
temperature indicated by the thermometer;
and as the oil would ignite at its test-heat at
the surface, it would cateh fire at a tempera-
ture not indicated, and the test would be really
valueless. Again, the approach of the large
flame wonld not only heat the surface of the
oil, but would heat the vapors also, so that
they would flash more readily and sooner than
was desired. In faet, the flame used to test
the oil was a heat-producing agent in itself,
and so rendered the test comparatively value-
less becanse of heating the oil at the surface,
while the bulb of the therinometer is sunk into
the body of the oil.

By my invention an electric spark is flashed
through the vapor at intervals, and with such
rapidity as to haveno practical influence upon
the oil itself. This is the great advantage of
ny invention over previous methods, while at
the same time the rapidity and ease with which
one man can make these tests also recom-
mend it.

Having thas deseribed my invention, what 1
c¢laim as new, and desire to secure by Letters
Patent, is— .

1. In combination with the cup L and res.
ervoir C of an oil fire-tester, an electrical ap-
paratus so arranged that an electrical spark
from the apparatus flashes the vapor of the
oil, whereby the fire-test of the latter is deter-
mined, substantially as deseribed.

2. In combination with the cup L and reser-
voir C of an oil fire-tester, an electrical appa-
ratus so arranged thatan electrical spark from
theapparatustlashesthe vaporof theoil, where-
by the fire-test of the latter is determined, and
a switch, J, and key H, whereby two or more
cups of oil heating at the same time may be
tested successively by simply turning the
switch and operating the key, substantially as

described.
GEO. M. SAYBOLT.
Witnesses:
GEORGE E. BUCKLEY,
HENRY V. BUCKLEY,




