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To all whowy it may concerm:

Be it known that I, ToumAs FREGOSO,a citi-
zen of the Republic of Mexico, and a resident
of Hermosillo, in the State of Sonora, Repub-
lic of Mexico, have invented a new and Im-
proved Triangle-Measuring Instrument or
Triangulometer, of which the following is a
full, clear, and exact description.

The object of the invention is to provide a -

new and improved measuring instrument,
more especially designed for sutveyors and
other persons and arranged {o permit of

readily and acccrately finding without caleu-.

- lation rectangular codrdinates to any dis-
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tances with any angle in the sexagesimal or
centesimal system, to solve right-angle tri-
angles and oblique-angle triangles by giving
immediately and accurately three required
or unknown measurements, and when the
other three measurements are known to re-
duce stadia distances to the horizon and to
find the difference of elevation between any
two points.

Theinvention consistsof novel features and
parts and combinations of the same, as will
be fully described - hereinafter and then
pointed out in the claims. '

A practical embodiment of the invention is
represented in the aeccompanying drawings,
forming a part of this specification, in which
similar characters of reference indicate cor-
responding parts in both views.

Figure 1 is a face view of the improvement,
and Fig. 2 is an enlarged transverse section
of the same on the line 2 2 of Fig. 1

The rectangular frame A is provided on
opposite sides with parallel lengthwise-ex-
tending graduations B B/, representing milli-
meters aund subdivisions, and o¢n the said
frameis secured a quadrant C, having gradu-
ations C' and C? of which the outside gradu-

- ation C' is divided sexagesimally and the in-
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ner gradunation C? is divided centesimally.
The rule D for the guadrant C is provided
with a graduation 1 in millimeters and sub-
divisions thereof, and on the said rule are ar-
ranged verniers I E' for the graduations ¢/
3% and on the said rule is slidably held a

vernier I for reading one-twentieth of a milli-

meter on the graduation D'. A saf-screw T/
on the vernier ¥ servesto fasten the same on
the rule D, and a sef-gerew D? serves to fas-

Serial'No, 116,942, (Nomodel.)

ten the rule D on the quamanb C. Asemi-
cirecnlar protradtor G is mounted to slide
lengthwise on suitable guideways arranged ;55
on the frame A, and the said protractor'G is
provided with gradunations G’ G? similar to
the graduations C’ C*® and on the protractor
indicates a scale-bar H, having a graduation

H' of millimeters, and on the said scale-bar 6c
are arranged verniers I I’ for reading frac-
tions on the protractor graduations G’ G re--
spectively. A vernier J is slidable on the
scale-bar I and is arranged for reading one-
twentieth of a millimeter on the seale-bar 63
graduation . A set-screw H?serves to fas-
ten the scale-bar II in position on the pro-
tractor G. The latter is adapted to be moved
lengthwise of the frame A by a rack-and-
pinion movement K, as will be readily un- 4o
derstood by 1efeleuce to Fig. 2. The start-
ing-point of distances or sides given to solve -
triangles is at zero of the graduation B. The
starting-point in the quadrant C is given at
zero of the graduations C' C?%, and the start- 75
ing-point of. the protractor G is at the left
given at zero on both graduations G’ G*. The
starting-points of Lhe rule D and scale-bar H
are at their pivots.

The instrument is used as follows: To find 8o
rectangular- codrdinates, the operator sefs
the rule D firmly at a given angle, the ver-
nier I is fixed at a given distance, and the
scale-bar H is fixed at right angles to the
graduation B—that is, at ninety degrees on .83
the graduation G'—and then the protractor
G, with the scale-bar H, is moved lengthwise
on the frame A along the gradunation B until
the zero of the vernier J touches the zero of
the vernier . The distance of the graduay go
tion B now gives the ordinate or latltude anc
the .distance on the graduation I of the
scale-bar H indicates the departure or ab-
scissa to the given distance and bearing.
The reciprocal problem—that is, coérdinates 935
being given, to find the distance and angle—
is easily solved by setting the latitude on the
graduation B and the departure on the seale-
bhar II at right angles to each other. Fhe
rule’ D is now swung until the zero of its 1co
vernier ¥ touches the zero of the vernier J,
which marvks the departure, and hence the
problem is solved, because the angle sought
for is marked on the quadrant by:the ver-
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nlers H ® and the distance is indicated by
the linear vernier H.

In order to solve an obligune-angle triangle,
the operator proceeds as follows: The seale-
bar H is et at right angles to the graduation
B and fastened in plaee on the protractor G
by the set-screw H? and then the protractor
and scale-bar are moved along the guide-
way on the frame A until the distance of the
side known is reached on the graduation B.
The protractor G is now fixed in place and the
gcale-bar I is swung on the protractor G to
indicate one of the givern angles. By simi-
lar means the other given q,no‘le is sought on
the guadrant C by the rule D and then the
interséciing point of the rule D and scale-
bar I indicates the length of the other two
gldes reading by the verniers ¥ and J. The
Ll'lun":l\?; is thuas menhauically solved in all

its siz elements-—namely, three sides and
thres angles-~and w1thout any calculation

or danger of malking mistakes. The exam-
ples above given only demdnstrate the use
of myinstrument in plain trigonometry when
the data is one side and two angles; but
other cases may he accurately solved with
the same ease and speed. The data can be
sef on the insirument at the time such data
are cobtained in the fleld; but it is evident
that the instrament can be used as a plane-
table, having the telescope over the mle D.

From the foregoing it will be seen that the
instrament gives the value of all the nataral
tri«onometriefﬂ lines, and when solving a
triangle it gives not only one side or one an-
gle, buu ind 1catcs ab once all the unknown
quantities scught for, and ab the same time
theinstrumentforms the triangle to besolved,
thes giving a graphiecal approval to the data
and operation, if both have been logical; but
in case they are not correct the instrument
does not make a triangle, hence indicasing
that the data are wrong. It will further be
seen that all that is nesessary to do to use the
instrument is to make thxee lineal and two
angle vernier readings and no other calcula-
tions except the simple one of the propor-
tional seale or value given to the graduations
on the rules, aecording to the magnitude of
the side known, being in direet preportion to
the extension of the same, the deuommawr
of the ratio, or Y‘Si‘ut,IOllbth used.

Having Lhu described my mvenucm, 1
claim as new and desire to secure by Letters
Patept— »

1. A mesaguring instrament of the class de-
seribed, comprising a frane having parallel
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lineal graduations, a quadrant fixed on the
frame and having a double degree graduation
and a pivotal rule having a linear gradua-
tion, a vernier on the said rnle for reading
fv‘acuons on the linear graduation of the rule,
verniers on the rule fer reading fractions of
degrees on the double degree (rraduamon,
prosraetor having double degree graduations,
and adjustable on the frame to and from the
guadrant, a pivoted scale-bar for the pro-
tractor and having linear graduations, a ver-
nier slidable on the scale-bar for reading frac-
tiong of the linear graduation thereon, and
verniers on the scale-bar for reading fractions
on the said protractor graduations, as sef
forth. o o :
2.-A measuring instrument of the class de-
scribed, comprising a rectangular frame hav-
ing lineal scales on opposite sides, a quadrant
fixed on the frame, a pivoted rule movable
angularly on the quadrant, and having a
lineal scale, meaps for adjustably securing
the rule to the quadrant, a protractor, mov-

.able longitudinally on the frame, a pivoted

scale-bar, movable angularly on the protrac-
tor and longitudinally on the frame there-
with, said scale-bar and said rule being dis-
posed to lie in mutually-intersecting planes
and each movable angularly in either diree-
tion on and independently of the othér, and
said protractor having meauns, coacting with
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the lineal scale on the frame, to indicate the -

distance between the pivoted portions of the
rule and seale-bar and means for adjustably
securing the scale-bar to the protractor, sub-
stantially as deseribed.

3. A measuring instrument of the class de-
scribed, comprising a rectangular frame hav-
ing lineal seales on opposite sides, a quadrant
fixedly secured to the frame and hdving two
graduations, & rule pivoted to the quadrant
and adjustably secured thereto, said rule
being provided with two fixed verniers and
an adjustable vernier, a protractor slidably
mounred on the frame and provided with two
graduations, aud a scale-bar pivoted to the
protractor and adjustably seeured thereto,
said scale-bar being provided with two fixed
verniers and an adjustable vernier, as set
forth.

In testimony whereof I have signed my

name t0 this specification in the presence of
two subscribing witnesses.
TOMAS FREGOSO

Witnesses:

Davis RICHARDSON,
Frang M. CROCKER.
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