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This invention has for its object to provide a 
time-saving device intended to be used by the 
personnel of the industrial organizations dealing 
With the trade of liquid, semi-liquid and semi 
Solid products, where a wide range of specific 
gravities is involved, or where for eagh orie of 
Such products, as it is the case of petroleum prod 
lucts, the Specific gravity, or the A. P. I. gravity, 
is subject to Sensible variations under the influ 
ence of the temperature. 

It is well known that in the market of liquid, 
semi-liquid and semi-solid products in general, 
and in particular in that of petroleum products, 
the operator is continually obliged to repeat vari 
ous arithmetical conversions from one unit sys 
tem of measure to another with respect to quan 
tities, prices, quotations, expenses, charges, 
freights, taxes, duties, profits and losses applic 
able to the products themselves, which generally 
have different specific gravity. Said quantities 
and prices are expressed in various units of Weight 
or volume, and in money of Various countries. 
Such computation is in part aided by appro 

priate tables, charts and handbooks which fur 
nish the basic data, and may be made quicker by 
use of ordinary slide-rulers. However, these lat 
ter are not widely adopted because, apart from 
the fact that they do not avoid the consultation 
of tables and charts, they only save a limited 
amount of time, as such calculation must be re 
peated for each single conversion required. 
A further object of the present invention is to 

provide an instrument very easy to operate by 
which, given an initial quantity or a value of 
goods, expressed in a certain unit of measure 
(weight or volume), it is immediately possible, 
by means of one simple setting of the instrument, 
to read instantly and simultaneously the equiva 
lent quantities expressed in all the other units of 
weight or volume, national or foreign, adopted in 
commerce for the same type of liquid, semi-liquid 
or semi-solid products. It is furthermore possible 
to convertimmediately monetary values expressed 
in metrical units (dollars, francs, florina, pesetas, 
lire, marks, kr., etc.) into values expressed in 
non-metrical units, such as, for instance, those 
of the British currency (pound sterling, shillings, 
pence). All this is done by the instrument itself 
Without having to know the basic conversion 
factors, and without having to consult any table 
or chart, with the result that, apart from the ad 
vantage of saving a great amount of time, the 
use of the instrument is accessible even to any 
person with very limited mathematical exper 
ience. 
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The nature and object of this invention will 

be better understood from the description of a 
particular illustrative type of the instrument, 
shown in the accompanying drawing as it is de 
Vised to perform the conversions most frequently 
required in the petroleum products trade (petrol, 
gaSoline, ethers, kerosene, naptha, gas-oil, lubri 
Cating oils, industrial oils, greases, bitumens, etc.). 
In the drawing: 
Fig. i shows a plan view of an example of the 

instrument, with its component parts placed 
ready for a, calculation. 

Fig. 2 shows, on a larger scale, the detail of 
One type of mechanical device mounted on the 
instrument for the micrometric setting of its 
movabie parts. 

Fig. 3 shows a second example of one of the 
many equivalent or similar mechanical devices 
Which can be replaced for that shown in Fig. 2. 

Figure 3, as already mentioned, illustrates an 
other example of the mechanical devices which 
may be adopted on the instrument in substitution 
of that shown on Fig. 2. Even here the setting 
of the two movable scales C and D is obtained by 
the axial displacement of the nut T along the 
screw Y operated by hand by means of the knob 
X, through the rocker arm W, the shorter end 
of which is held by the rod S connected to the 
support E mounted on scale D, whereas the other 
end is connected to the scale C by means of the 
rod R. In this Way a slight displaceinent of the 
nut T results in an amplified movement of one 
of the Scales in respect of the other. 

In the example of embodiment illustrated in 
Fig. 3, the instrument is mainly composed of two 
stationary logarithmic scales A and Brigidly con 
nected one to the other, with in between an in 
terval acting as longitudinal guideway for two 
slidable Scales C and D. The outer graduations 
of the latter may be brought into allinement with 
those of the stationary Scales, while the inner 
graduation of each slidable scale may respectively 
he brought into alinement with a reference line 
engiraved on the opposite slidable scale. he two 
slidable scales C and D can be set and kept in a 
proper relative position by a mechanical device 
of the type shown separately, on a larger Scale, 
in Fig. 2. The rotation by hand of the knob X, 
and consequently of the micrometric screw Y, 
causes an axial movement of the nut T. Which is 
transmitted to the scale C through the arm W. 
When the two slidable Scales C and D have been 
adjusted by means of this mechanical device and 
kept in their relative position required by the 
problem to be solved, they form a sort of uni 
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tary slide which can then be displaced by hand 
by the operator, along the longitudinal guide 
way, in order to bring their graduations into sub 
stantial alinement with the graduation of the 
stationary scales A and B. 
The stationary scale A contains an increasing 

graduation numbered from 1 to 100,000, repre 
senting quantities by weight, with no reference 
to any particular:unit of, measure, while the sta 
tionary scale B contains an identical graduation 
representing quantities by volume, also With no 
reference to any particular unit of measure. 
Both graduations, of the stationary Scales Aland. 
B, are employed also to represent prices, costs, 
quotations, expenses, etc., with the understand-.. i 
ing that, when the readings are made on Scale. A 
of weight, such price is in terms of money... pet'. 
unit weight (for example, U. S. cents per lb., U. S. 
cents per kilogram, U.S. cents per quintal, U. S. 
cents per short ton, U.S. cents per metric ton, 
U.S. cents per longton, etc.), and analogously, 
when the readings are made; on the Scales.B of 
volume, such price-is-in-terms of money:per unit 
volume (for example, U.S. centSper U.S..quart, 
U. S. cents: per litre, U. S. centSper: inp: qualit, 
U.S.; centSper U.S. gallon, U.S. cents pering). 
gallon, U.S. cents per barrel, U. S.; cents-per: ct: 
bic meter, etc.). Any money; or else other cul 
rencies may be employed, provided that the same 
money or currency be considered:persall the var 
ious units of measure either of Weight or of Vol. 
ume in each problem to be: solved: 
The slidable scale C, on its edge adjacent the 

stationary scale. A bears: two series of properly 
spaced marks or lines, in two different colors, for 
instance black and red. Each one: of these 
marks, instead; Of being; numbered is defined by 
initials or symbols indicating a particular unit 
weight it represents. For example, onesseries of 
marks; colored black; includes, one marks repre 
senting long-tons. (LT), another mark represents 
ing metricitons; (MIT), and Soon, othernharks re 
spectively represent, short tons' (ST), quintails 
(100 kg.), kilograms (kg.), pounds, avoirdupois 
(ib.), etc. The other series:of marks colored red 
includes: an equal number of marksidentically 
defined as: those of the black series, but disposed 
in a different position and in; a reverse, succes 
Sion. The black-marks. Serve for thes conversion 
of... quantities by weight, while: the red narks 
serve for the conversion of prices, quotations, ex 
penses, etc., per unit:Weight. To be better dis 
tinguished, the red marks are also countersigned 
by a Small sign (for instance, by a small triangle 
as in Fig.1). 

In like manner, the slidable; scale D, on its 
edge adjacent, the stationary, scale B, bears two 
series of properly spaced marks or lines, in two 
different colors identical to those of scale C. 
Each one: of these marks...is similarly defined by is 
initials or symbols indicating a particular unit, 
volume it represents. One. Series of blackmarks 

5 

i 

2) 

& O 

4. 5 

5. s 

includes one mark, representing cubic meters 
(CM), another mark representing barrels (bbl.), 
and so on, other marks representing cubic fee 
(CF), imp. gallens (IG), U.S. gallons (g.), litres 
(t.), U.S. quarts (qt.), etc. The other series of 
red marks includes an equal number of marks 
identically defined, as those of the black-series, 
but disposed in a different position and in are 
verse succession. The-blackmarks: serve for the 
conversion of quantities.by volume, while.the red 
marks serve for the conversion of prices, etc., per 
unit volume. Thered marks are also counter 
signed by-a-small triangle, as told for scale-C. 

4. 
A black pointer or arrow F is engraved on 

scale C, on its edge adjacent the slidable Scale 
D, as a reference line for reading the graduation 
of the specific gravity engraved in black color on 
scalie D. Next to that, a red pointer or arrow G is 
engraved on scale D, as a reference line for read 
ing the graduation of the A. P. I. gravity (or 
Baumié density), engraved in red Color on Scale C. 

Lastly, in the remainingspace resulting on the 
two slidable Scales C and D, comprising two rec 
tangular areas U, and V, two different series of 

: graduations are inserted facing one another and 
respectively located one on the scale D and the 
other on the Scale C. Each one of these gradua 
tions is defined and numbered in terms of the 
Inonetary system of a particular country. For 
instance, in the example of embodiment shown in 
Fig. 1, the graduation on slide C is numbered in 
terms of British money (pence, shillings, pounds 
sterling), while that on slide D is numbered in 
terms of. American money (U. S. cents, dollars). 
2referably.these graduations may be engraved.cn 
interchangeable plates, each-One bearing, gradua 
tions numbered interms of the monetary sys 
tea of one country, SO as to make it possible to 
couple all the pairs of money Systems in which 

he is more frequently, interested. 
In the particular example shown by...Fig. 1, the 

graduation of pounds Sterling; engraved on area. 
W, is subdivided into lines: representing shillings 
and numbered in terms of shillings; the gradua 
tion of shillings is. Subdivided into lines: 'epre 
senting pence, and finally the graduation... of 
pence is Subdivided: into decimal fractions. Of...a 

5 penny. In-like...manner, the graduation of dol 
lars engraved on area-U, is-Subdivided into lines 
numbered in terms of cents of dollar, and Silai 
larly, the graduation of... cents...is subdivided into 
lines. numbered interns of decinal fragtions. Of 
a cent. Due to the fact, that the: Americain 
monetary. System is subdivided into deciigal and 
centesima-fractions, the graduations engi'aved on 
area, U may also be employed, applying the: ap 
propriate reductions, to l'epresents occasionally 
the monetary system of other countries, 
money, of which is Subdivided: into decimals (as 
for instance pesos, contOS, francs, floriyas, crowns, 
lire, marks, etc.), affording thus: the possibility 
of reducing, the set of...interchangeable plates to 
a minimum. -- 

fin using the calculating apparatus, when the 
problem, involves conversions: of. quantities; by 
weight, or by volumes, the - operator adjusts at 
first, the siidable:Scales C; and D, by means of 
the micrometric devices of the type: illustrated in 
Fig. 1, and in Fig. 2, in order to set the black 
arrow. F. Opposite the line of the black, gradu 
ation, representing the specific gravity, possessed 
by the liquid or semiliquid for, which the co 
versions are: to be made (for instance. 3.909). 
He then moves by, hand, the whole unit, formed 
by the two slides, as if it were assingle-slide, and 
places- the black mark represetting the giyera. 
unit, weight, (for example: Si, say, short ton) 
opposite the value-to-be; converted: (for instance 
27, thus forming. 27 short tons) read: on the 
stationary scale: A. of weight. He will tiersby 
be able to find immediately and simultaneously 
the result of all possible. Conyersions sought, hy 
simply. reading, on: the graduations of scales. A 
and B, the values-in alinement with the marks 
representing the remaining units of measure, 
either by, weight or by volume. For example, 
given a quantity of 27 short tons of an oil, possess 
ing a Specific gravity of 0.900, after the setting 
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described above, the operator will be able to 
read simultaneously, on scales A and B, the foll 
lowing results for the conversions sought: 24.i. 
long tons, 24.49 metric tons, 27 short tons, 244.9 
quintals, 24,490 kilograms, 54,000 lbs., 27 cubic 
meters, 170 barrells, 954 cubic feet, 5,950 imp. 
gallons, 7,140 U. S. gallons, 27,000 litres, 28,560 
U. S. quarts, etc. 
In case the unit to be converted is a unit of 

volume, the operator places the black arrow rep 
resenting the given volume unit (for instance, 
barrel), opposite the value to be converted (for 
instance 170 thus forming 170 barrels) read on 
the stationary scale B of volume. He will there 
by be able to find immediately and simultaneously 
the result of all possible conversions sought, by 
simply reading, on the graduation of Scales. A 
and B the values in alinement with the marks 
representing the other units of measure either 
by weight or by volume. 
When the problem involves conversions of 

prices, quotations, charges, profits, etc. (gener 
ally expressed in terms of money per unit weight 
or per unit volume), the operator acts in the 
same way as noted above, for conversion of quan 
tities, with the only difference that he has to do 
it using the red marks, the red arrow G and the 
red graduation of the A. P. l. gravity instead of 
the black ones. For example, given a price of 10 
U. S. cents per U. S. gallon, quoted for a gasoline 
of 57 A. P. I. gravity, and Wanting to convert 
such prices into the equivalent price related to 
any other unit of measure by weight or by vol 
ume, the operator only has to adjust the slidable 
Scales C and D, in order to set the red arrow 
opposite the value 57 of the red graduation of 
A. P. I, gravity, and then move the whole unit 
until he places the red mark G (say U. S. gallon) 
opposite the value of the scale of Volume B. 
He will thereby read on the graduation of this 
scale, respectively, opposite each red mark, the 
following equivalent prices: 2.5g per U. S. quart, 
2.63d per liter, 10 per U. S. gallon, 12 per imp. 
gallon, 42.2006 or $4.20 per barrel, $26.33 per cubic 
meter. 
will read respectively, opposite each red mark 
engraved on the slide C, the following equivalent 
prices: 1.6 per lb., 3.56 per kilogram, 3.5 S per 
quintal, $32 per short ton, $35 per metric ton, 
$35.60 per long ton, etc. 
When the problem consists in converting a 

given amount of money expressed in terms of 
one monetary system, into the equivalent amount 
in terms of another monetary system, (as, for 
example, from the British into the American sys 
tem), the operator simply adjusts the two slidable 
Scales C and D in accordance with the selected 
rate of exchange, and therefore, for example, 
brings the 'one' line of the pound sterling grad 
uation opposite the equivalent dollar value of 
the graduation of dollars, at the selected rate of 
exchange, (for example 1£=$4). He may also, 
if he prefers, bring the 'one' line of the dollar 
graduation opposite the equivalent shilling value 
of the graduation of shillings (for example $1=5 
shillings). He will thereby find immediately the 
solution sought by simply reading the value, in 
terms of the other money, that stands opposite 
the given value. For example, at the above men 
tioned rate of exchange, and consequent to the 
alinement of the graduation of the two monetary 
systems, he will find the following solutions: 1 
cent = 0.6 pence, 5c = 3 pence, 6 pence = 0, 
15g. = 9 pence, 1 shill. - 20, 604 - 3 shill., 15 
shill. = $3, 32 = $12, 818 - 4 and 10 shill, and 
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5 shill. = $5, etc. A similar procedure may be 
followed either in case the dollar Scale is emi 
ployed to represent some other decimal monetary 
System or in case interchangeable graduations 
aire provided to cover an assortment of money 
systems. 
I claim: 

. A slide rule for the simultaneous conversion 
of Weights, volumes and prices for a plurality of 
units of measure and exchange as commonly used 
in the trade dealing with liquid and semi-solid 
products, comprising a normally stationary basic 
portion including the Spaced-apart longitudinal 
members disposed to provide a guide-way there 
between and two longitudinal movably disposed 
bars in said guideway and displaceable one with 
respect to the other, and means for adjustably 
linking said two bars to form a unit thereby, a 
logarithmic scale on each of said spaced-apart 
members along their edges adjacent to said guide 
way representing weights and prices per units 
of weight and volumes and prices per units of 
volume respectively, a double series of indices 
corresponding to different units of weight on one 
of said two movable bars and a double Series of 
indices corresponding to different units of volume 
On the other One of said two movable bars, Said 
indices being adjacent said two first named loga 
rithmic scales respectively, a logarithmic scale 
On each of Said movable bars adjacent the con 
mon edge thereof, respectively corresponding to 
values of the specific gravity of the liquid product 
and of the so-called A. P. I. gravity thereof, and 
an indicator for said gravity scales on the other 
respective one of said movable bars. 

2. A slide rule according to claim 1, further 
including a logarithmically graduated scale cor 
responding to the values of a currency of non 
decimal subdivision, and another logarithmically 
graduated Scale corresponding to the values of a 
currency with decimal subdivision respectively on 
the adjacent faces of said movable bars. 

3. A slide rule as claimed in claim 1. Wherein 
said first series of indices respectively on the two 
movable bars is different both in shape and color 
from the second series of indices relating to the 
same unit of weight and volume respectively, 
the first one of the two series of indices being 
applicable for the conversion of quantities and 
the second one of the series of indices being appli 
cable for the conversion of price. 

4. A slide rule as claimed in claim 1. Wherein 
said linking means comprises a device with a 
micrometric screw adapted to establish with 
precision the relative initial position of said two 
movable bars and to maintain unchanged such 
relative position during the simultaneous shift 
ing of the said bars. 
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