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UNITED STATES

PaTENT OFFICE.

CHRISTIAN ENSMINGER, OF ALBANY, NEW YORK, ASSIGNOR, BY MESNE

ASSIGNMENTS,
PLACE.

OF ONE-HALF TO CORTLAND S. BABCOCK, OF SAME

COMBINED SQUARE, LEVEL, PROTRACTOR, &c.

SPECIFICATION forming part of Letters Patent No. 407,285, dated July 16, 1889.
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(No model.)

Application filed December 16, 1887, Serial No. 25 3,078,

To all whom it may concern: |

Be it known that I, CHRISTIAN ENSMINGER,
a citizen of the United States, and a resident
of Albany, in the county of Albanyand State
of New York, have invented certain newand
useful Improvements in a Combined Square,
Level, - Protractor,

~which the following is a specification.

My invention relates to the combination of
the devices and elements hereinafter de-
scribed, and specifically set forth in the
claims; and the objects of my invention are

to combine, with a square having the backs

of its limbs provided with longitudinal re-
cesses and the inner sides of the same with
grooves, a protractor and a level pivoted to

the former at the pointof center of the same,

whereby the angles of inclination of objects

can be readily ascertained and lengths of ob-

jects be determined; and aiso to provide with
the square a second square which has with it
a limb at an angle of forty-five degrees be-
tween the two limbs of this second square,
whereby the device can be employed as a T-

square, & centennﬂ-sqmm, a miter-square,

1rst-mentioned square, form a

and, with the

'tool for ascertaining and marking the cen-

ters of circles or eylindels { attain these
objects by the means illustrated In the ac

companying drawings, forming a part of t111,5
specification, in which—

Figure 1 represents a side elevation of my
improved square, with which the other parts
of this invention are employed. TIig. 2 is a
view of the same from one end thereof, and
illustrating the same applied to the Smfaee
of a Shaft. Fig. 3 1sa view from above with
one limb horizontal and the other vertical.
Ifig. 4 is a side view of the protractor and its
attached level detached from the square.
Fig. 5§ is a view of the same fromabove. Fig.

6 is a view of the same from the front end of

the same. Iig. 7 1s a side elevation of the

square with the protractor and level in place
with the same, and illustrating the same ap-
plied to an inclined shaft for the purpose of
ascertaining the degree of ils inclination.
- Fig. § is a plan view of the improved T-
square detached from the square proper.

Centering-Square, &c., of
| have the respective lines a «’ of surfaces
- These-

Fig. 9 is a side elevation of the square with
the improved T-square in place for joint op-
eration of both devices.
- The same letters of reference refer to like
parts throughout the several views.

In the dlawmﬂs A is the improved square,
which is composed of the limbs A’ A’, which

parallel with each other, as shown.
limbs A” A’ are connected, as shown, and are
each a duplicate of the other in proportions
of parts, sizes, &c., and are each made with a
wide body from side to side in direction of
lines 1 in Fig. 2,and of like thickness in their
transverse directions, as in direction of lines
2 in Fig. 1. Made in the backs of these limbs
A’ A’ from their surface « are the recesses b
b, preferably of angular form, as shown in
Figs. 2 and 3, and to any suitable depth
from said surfaces a, as to dotted lines 6" in
IFig. 1. By means of these recesses the square
can be readily applied to cylinders, so as to
have the outer side surfaces « of the applied
limb parallel to the llne of axis of the same,

and with the sides ¢* of the applied limb rel-.

atively parallel with the sides O" O" of the
cylinder C. Made in the sides o’ @’ of these
limbs A" A’ of this square are the grooves ¢
¢. (Shown by full lines in Figs. 2 and 3 and
indicated by dotted lines in I‘lgs 1, 7, and
9.

HI)IBE; at one mde of the center of width of the
limbs of the square, as shown in Iigs, 2 and
3, and they connect with each other at the
corner or point of intersection of said limbs,

so as to be in fact continuous from the outel-
end of one limb to the corner of the square,

and thence tothe outer end of theother limb,
as indicated by dotted lines in Fig. 1. These
orooves ¢ ¢ 1n this square are intended to re-
ceivethe other parts of thisinvention, to hold
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These grooves are pretferably ma,de on 8o

90

the same secure and in place when em-

ployed.

Bis a ploth_mtm made of any suitable

material, preferably of steel, with a thick-
ness couespondmw with the width of the
orooves ¢ ¢, so that the latter will nicely re-
ceivethean wuhr limbs B’ B’ of this protractor
and hold the same. The segmental portion
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B’ of this protractor is provided with a scale
of degrees, as shown in Figs. 4 and 7.

D is a level, made of any suitable ma-
terial, preferably of metal, and has fixed In 1t
the glass spirit-level d, IFig. 5. 'This level 13
pivoted with the protractor at the point of
center of the circle on which the segmental
portion B? is made, and from which the de-
gree-lines of the degree-scale are drawn.
The sides d’ d* of this level are parallel with
each other, and with the free endof this level
and projected from the same is the finger d°,
on which is the index-line «*, which is in a
situnation relatively exactly central between
the lines of the surfaces ' d?, as shown In
Fig. 4. This level can be set at zero and be
turned at will to any degree of angle in re-
lation to the right-angular limbs B’ 13" of the
protractor and limbs A’ A’ of the square A,
when the protractor is in place in the grooves
c ¢ of said square, as shown in ¥ig. 7.

E is a T-square, made of thin sheet metal,
preferably of steel, and with the form of parts
substantially as shown in Figs. 8 and 9, so
that there will be produced with the limb E’
the right-angular cross-bar E? and E° and
right-angular head E!, all connected with
the limb E’, as shown in Fig. 8. One cdge,
as edge ¢, of the limb E’ is made at an angle
of forty-five (45°) degrees in relation to the
edges ¢’ ¢* of the head E' and this edge ¢ 18
made on a line drawn from the corner &’ of
the right-angular head EY at the angle of

fortv-five (15°) deorees to the edges e’ e, as
& o) p|
shown, and between this edge e and bar E°is

the opening IY, which permits any suitable
marking-instrument being moved along edge
e from point f to 7’7 continuously. The
metal or material of this T-square is inthick-
ness to nicely correspond with the width of
the grooves ¢ ¢ in the angular limbs of the
square A, as shown in Fig. 9.

These above-described devices will be found
to be of great value and convenience to me-
chanies generally, and for machinists, car-
penters, engineers, and others, particularly
for ascertaining the degree of inclination of
objects from a perpendicular or horizontal
line, leveling objects, ascertaining heights of
objects, for drawing parallel lines on shaft-
ings in direction of their Jength, as for slot-
ting key-seats in shaft, &e.; for setting bevel-
squares for operations, as for both an inside
and oulside squaring; forascertaining the cen-
ters of cireles or eylinders or squares, and for
miter-square, and for other purposes. When
the square A is placed on a cylinder, as
shown in Fig. 2, the recess b in the outer side
of the limb resting on the cylinder will op-
erate with the ecurved surface of the cylinder
in direction of itslength to present to a suit-
able marking-toolastraight-line edge—as one
of the edges a® of the limb A’ on the cylin-
der—Dy which an operator can draw on the

cylinder in direction of its length a line
which will be parallel with the axis of the
shaft or eylinder, and by turning or shifting |

407,285

this limb of the square on the cylinder in

either direction any number of these parallel

lines can be marked thereon. DBy placing
one of these limbs A with its surface side o'
on the surface of the bore of a wheel, gear, or
cylinder an operator can with a suitable in-
strument draw parallel lines—one or more—
which will be parallel with the axis of said
wheel or gear. When the protractor I3,
with its pivoted level D, is placed in posi-
tion with the outer edge margins of the
limbs B’ B’ seated in the grooves ¢ ¢ in the
inner sides of the limbs of the square A, as
shown in Fig. 7, this instrument thus formed
can be used for ascertaining the degree of

inelination of a shaft S or of a vertical size

of an object. The drawings, Ifig. 7, 1llus-
trate the use of this square, protractor, and

level for ascertaining the inclinations of a

shaft, as shaft S, preparatory to leveling the
same, and it shows the horizontal limb of the
square seated on the said shaft with the
level D raised from the zero-line on the scale
of the protractor to a line indicated by the
index-line d* on the said secale, which will be
on the true horizontal line, (indicated Dby
broken line 1 in Fig. 7,) and when the de-
oree of inclination of the line of the shaft S
from a true horizontal line is known the op-
erator can readily elevate the lower end or
depress the highest end of the shaft to a de-
gree corresponding with the degree of incli-

nation shown by the instrumentto attend the

position of the said shaft.
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Heights of objects—such as buildings or

structures—can be readily ascertained by
resting the square on the surface of some
suitable support at a convenient distance
from the ground—say at a height of from
three to five feet—and sighting the top of the
object from over the upper outer corner
of the level D, with the said level at an ele-
vation or angle which will correspond, when
the -angle—the top of the object viewed—-—
will be given in degrees and fractions of the
same, and with this known, together with the
distance the instrument is from the base of
the object, the height of the same can be
readily calculated. When the center of a cir-
cle or c¢ylinder is to be found, the angular
head of the T-square K will be placed in the
orooves ¢ ¢ in lieu of the protractor b in the
square A from the inner sides @’ a” of the
limbs of the same, when the instrument will
be ready to apply to the circumference of the

circle or periphery of the cylinder, wheel, or

other circular object, for ascertaining the cen-
ter of the same, as shown in Fig. 9, when the
operatorcan, with a suitable marking-tool and
by moving the instrument in either direc-
tion on the circumierence of the article, mark
lines—two or more—crossing each other, as
1llustrated by dotted lines in Ifig. 9, on the sur-
face to which the circumierential is a bound-
ary.
ascertained, the instrument will be applied to
one corner of the square, when the operator

When the centers of squares are to be
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will draw a line on the surface of the square

and then apply the instrument to another

corner ot the square and mark at said edge ¢

%f limb E’ a second line transversely to the
rst.

Other uses can be made of this improved
instrument which a skilled mechanie will
readily recognize or understand. i

Having described my invention, what I
claim, and desire to secure by Letters Patent,
is— -

1. Thesquare A, having each of its angular
lIimbs made with surfaces a a’, which are par-
allel with each other,and having in the same
from their inner surfaces the groovesc ¢, par-

|-

| allel with the side surfaces a? a2 of said limbs,
at the edge e of the limb E’ of the T-square, |

for operation with a protractor and T-
square at will, substantially as and for the
purposes set forth.

2. The combination, with a square con-
structed as described, of a protractor which
is attachable at will with said square, and a
level which i pivoted at one of its ends to

the protractor at the point of the center of

curve of the same, and provided with an in-
dex, substantially as and for the purposes set

forth. | |
- CHRISTIAN ENSMINGER.
Witnesses:
ALEX. SELKIRK,
CHARLES SELKIRK.
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