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To all whom it may concern :

Beitknownthat I, THEODORE F. RANDOLPH,
of Cincinnati, Hamilton county, Ohio, have
invented certain new and useful Improvements
in Surveyors’ Compasses, of which the follow-
ing is a specification. :

The object of the first part of my improve-
ment is to construct a surveyor’s compass in
such a manner as to enable it to be carried
in a box or other suitable receptacle of the
smallest possible dimensions, and this result
i8 accomplished by hinging or otherwise coup-
ling to the compass-plate a pair of plates to
whose outer or free ends the sight-vanes are
applied with any convenient attachments, said
hinged plates being so arranged as to fold, one
over the other, on top of the box when not in
use, as hereinafter more fully described, and
pointed out in the claims. :

The second part of my improvement com-
prises a novel combination of devices where-
with the compass is attached to the tripod, the
object of said devices being to facilitate the
leveling of the instrument, as hereinafter more
fully described, and pointed out in the claims.

The third part of my improvement com-
prises a novel combination of concaved tripod-
plate, pintles, and screws for hinging the legs
to the instrument, as hereinafter more fully
described, and pointed out in the claims.

Thefourthpart of my improvenient consists
in providing a dished or concaved leather an-
nulus as a seat for the spherical members
wherewiththe compassis jointed tothe tripod,
said annulus being retained in its proper po-
sition by suitable shoulders and screws, as
hereinafter more fully described, and pointed
out in the claims. :

The fifth part of my improvement comprises
a novel construction of shoe for the legs of the
instrument,as heréinafter more fully described,
and pointed out in the claims.

In the annexed drawings, Figure 1 is a plan
of my instrument, one of the hinged plates being
shown folded over on the needle-box. Tig. 2
is a side elevation of the compass, the hinged
plates being shown in their open positions, and
the tripod-connections being sectioned. Fig.
3 is an enlarged axial section of ‘a portion of
said connections. Fig. 4is a side elevation of
the tripod-plate and its pintle attachments.

jecting inwardly from a customary clamp-

] Fig. 5 is a perspective view of the under side

of said plate, the legs being detached there-
from. Kig. 6 is a perspective view of the pin-
tle-plate proper. Fig. 7is: a vertical section
of the dial-plate taken longitudinally of the
levels, one of said levels being shown in sec-
tion and the other one in elevation. Fig. §is
an enlarged transverse section through one of
said levels. Tig. 9 is an axial section of one
of the tripod-shoes.

A represents any approved form of compass-
box,which box is provided with the customary
needle, dial-plate, levels, vernier, ‘‘outkeep-
er,”” &e. Cast with the lower plate of this box,
or rigidly secured thereto, are two pairs of
ears, @ «, to which are pivoted lugs b ¥ ¢ ¢
of thefolding plates B.C, to whose outer or
free ends the sight-vanes E may be attached
by means of screws ¢, passing through holes ¢
in said plates, or otherwise. The pivots B’ ¢/
of these plates must not be in the same hori-
zoutal plane, but must be so arranged as to
allow one plate to fold over on the other—as,
for example, the plate B over the one C, or
vice versa. This lower plate, A, has-an axial
socket, D, to receive the customary tapering
spindle F, whose base has a grooved collar, f,
traversed by one or more ping or screws pro-

ring, G, which latter is provided with a tight-
ening-screw, g, and is shifted by means of a
pair of tangent-screws, of which screws one is
shownat ¢. TFurthermore, this spindle has a
square, H, against which. impinge the inner
ends of four leveling-screws, of which two op-
posite ones are ‘shown at i /', said screws be-
ing tapped in a tubular nut, I, that bears
against aportion of the upper surface of a solid
sphere, J, which sphere or ball is preferably
cast with said square, although it may be at-
tached thereto. Projecting rigidly from the
under side of ball J is a sbem, j, for attach-
ment of the ordinary plumb-line. . The nut-I
engages with the malethread & of the neck K
of a hollow: sphere or ball, L, within which
ball the stem 7 is adapted toswing. Thisneck

is chambered at M to receive a concave or
dished annulus, N, composed of leather or
equivalent- flexible material capable of being
readily pressed into the desited shape and of
affording the desired frictional bearing on the
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exterior of ball J. A shoulder, m, at the bot-
tom of this chamber prevents the annulus be-
ing forced down into the flaring bore &’ of the
neck, while & serew or other stop, =, secures
said annulus against rvotation. 71is a circular
opening at the bottom of the hollow sphere,
which sphereis seated in another dished pack-
ing-ring, O, housed within a chamber, P, of
the neck Q of a tripod-plate, Q/, said neek be-
ing threaded externally abt ¢ to receive a nu
R, that grasps the upper surface of the hollow
sphere I.. o is the device that prevents rota-
tion of the lower ring, O. The tripod plate
@ has three concave bearings, S, so disposed
as to agree with the customary arrangement
of compass-legs, said eoucavities being about
gemi-cylindrical, for the purpose of admitting
the correspondingly-rounded heads ¢ of the
tripod-legs L. Of thesc coneave bearings S
two are clearly shown in Fig. 5. These heads
have axial sockets ¢’ to receive the pintles w/,
projecting divergingly from a plate, U, said
plate being pierced at «” to receive a gerew,
V, which latter is tapped into the fripod-plate
at s. Three plates, similar to the.one U, are
employed, in order that their six pintles may
suffice as pivots for the threelegs, said plates
being interposed Detween the heads 7, as seen
in Fig. 4. The glass levels ave secured in
metal tubes W W/, slotted at top and bottomin
order that the glass tubes may be inserted at
the bottom of the metal ones W W, which are
perforated, corrugated, or langed at 1w, to re-
ceive any suitable plastie filling, ', such, for
example, as plaster-of-paris.  This flling,
however, must not be a dark material, but
must be of such eolor as to reflect light up-
wardly through the glass tube of -the level.
Projecting from the heads of these tubes are
lugs z, adapted to receive threeserews, XX X",
of which the central one, X, is tapped into the
under side of the dial-plate A’, while the two
outer serews, X’ X7, project through the top
of said plate, so as to be readily acecessible for
adjustment as soon as the cap is removed from
theneedle-box A. Plate A is suitably slotted
to permit any desirved vertical adjustment of
said levels.

The shoe-of the instrument consists of a
tapering sheet-metal ferrule, Y, securely sol-
dered together, and having brazed in it at y
a conical point, 7, composed of steel or other
very hard metal. The point Z is. simply
dropped into the upperor larger end of ferrule
Y, and after it has. descended therein as far as
it will go the solder or brazing ¥ is readily ap-
plied through said open end, thereby securing
said point immovably in position. -

When my instrument is fitted up, the nut R
is serewed down with sufficient firmmess to
cause the hollow sphere L to bear tightly
against the elastic dished packing O, so as to
preventany accidental vibration ofsaid sphere,
while at the same time it is allowed to yield
to a proper exertion of force. The instrument
is approximately leveled by turning this ball
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I, in its bearings, after which act the screws
1% are brought in contact with the square H,
whose fulcrum is the solid ball J, and by this
means the compass is at once leveled with the
utmost aceuracy, the axis of the spindle F be-
ing exactly in line with the plumb, whose chain
or other suspender is free to swing within the
circular opening ! of the hollow sphere.
When the surveyor is done with the instru-
ment, the sight-vanes E are detached from
their respective plates B C, and the latter is
then turned over on the needle-box A, as seen
in Tig.1. The plate Bis then turned over on
the one C, and the instrument being now un-
shipped {from the spindle, it is at once depos-
ited in the box or other receptacle. When
the plates B and Care thus closed, they should
be secured together, so as to prevent their
opening when the compass is inverted pre-
paratory to being placed in the box. One ob-
vious way of doing this would be to tap suit-
able holes in said plates and malke use of the
sight-vane serew ¢ as a means of locking to-
gether the hinged members BC. It isevident

that by thus hinging the plates B C to the

plate A, which has applied to it all the neces-
sary compass attachment, the instrument can
be packed in thevery smallest possible space,
which is a great desideratum with surveyors
and engineers, who are frequently compelled
to carry their compasses many miles on horse-
back.

The method of anchoring the glass levels
within their tubes is another advantage pecu-
liar to my instrument, as a broken glass can
readily be replaced with a new one after the
plastic filling w’ has been knocked out, which
proceeding can be accomplished in a few min-
utes. Furthermove, this plaster-of-paris fill-

.ing serves toreflect light np through the glass
level, and thereby renders the bubble more
conspicuous. Another advantage is found in
the facility with which the levels can be ad-
justed after the cap has been removed from
the box A, as oneor two turns of either of the
screws X' or X” will suffice to raise or lower
their housings W W/, as occasion may require.
If at any time the legs ' should work loose
within the sockets S, the diffieulty can be reme-
died by simply tightening the screws V, while
an opposite defect can be overcome by un-
slacking said screws. Iinally, if one of the
points Z should break off, the ferrule Y can be
unscrewed from the leg, the remaining stump
unsoldered and taken out at the larger end of
said ferrule and a new point brazed in its place
in a very little time.

I claim as my invention—

1. The plates B C, hinged to the compass-
plate A, and adapted to fold over the needle-
box and over one another in the manner speci-
fied, the free ends of said hinged plates hav-
ing sight-vanes applied to them for the pur-
pose described.

2. The combination of compass-plate A, ears

a «, hinged plates B C, lugs b ' ¢ ¢/, and pivots
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B’ C, one of said pivots being higher than the
other for the purpose specified. .

3. The combination, in a surveyor’s com-
pass, of spindle F, square H, leveling-screws
I i, nut I, ball J, and concave annular bear-
ing N, as and for the purpose specified.

4. The combination of dished elastic .ring
N, concave chamber M, shoulder m, and re-
taining device n, as and for the purpose speci-
fied. ‘ ‘

5. In combination with a tripod-pldté, Q) |

having concave sockets S, the legs T ¢ ¢, pin-
tle-connection U u v »”, and screw V, which
latter engages with said plate @, as herein
described, and for the purpose set forth.

6, In a surveyor’s instrument, the perfo-
rated plate U »”, having diverging pintles u
o/, as herein described, and for the object
stated. -

7. The combination, in a surveyor’s com-
pass, of a pair of level-tubes, W W', provided
with lugs #, into which are tapped screws X
X’ X", the central screw, X, being situated be-
neath the dial-plate A’, while the end screws,
X’ X", pass upwardly through said plate, for
the purpose specified. =~

8. The sheet-metal ferrule Y, having the
conical steel point Z, brazed therein at Y, for
the purpose stated. »

In testimony of which invention I hereunto
set my hand.

THEODORE . RANDOLPH.
Witnesses:

JAMES H. LAYMAN,
W. I, Boyp.
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