- 2 Sheets—S8heet 1.

No Model.)

f
\

C. E. TAFT.
SURVEYING INSTRUMENT.

No. 311,386.

Patented Jan. 27, 1885.

IR S

Jfféo rve 2

Arnvertor
Charles E Teft

4

>
e

e
= |
Sy
- w MM
X%

~
N

N. PETERS. Phote-tithoprapher, Washinglen. D. C.




9 Sheets—S8heet 2.

C. E. TAFT.
SURVEYING INSTRUMENT.

(No Model.)

i
-
- ?“'
-
.

drnverntor
Chartes E Taft

Cstyins ViRastin
| Atorneys

y :

L | _. e

ffﬂﬁffffffffffﬂ,

N
N

 Patented Jan. 2'7, 1885!

&
fa
- I~
. i =]
_ %
| o % £
a . m
—_ ] G
- - e — A C
. . . . I . pp——— ) . . .-n..
Mttt 2 - - - iz ma . . | : _— . . —— \ ‘ﬂ =
1 NN 5 = R 2 = ! & 7
- =T AT : ;
—— Yy — . f . : . o £
== Ut = i - : T _ ; o
FHETLS. /’ N T . : ) . o
1-?é e ——— Hr. T II- o —~ ..........I P—=— ..l_._.l.. ___l._l,-r.... r —r— h . - i ﬁq m
lllllll : '.'.'.'.h —— PP . — ) . . T
| Vol Sl S ke
[T
- 14 -
1 .h.

gt bar

I

releiy

Wazlriegses

No. 311,386.

o,




UNITED STATY

(OFFICE.

CHARLES E. TAFT, OF CHICAGO, ILLINOIS, ASSIGNOR OF ONE-HALF TO
- CHARLES V. HICKOX, OF SAME PLACE.

'SURVEYINGHNSTRUMENT.

SPECIFICATION forming part of Letters Patent No. 311, 386 dated Januqry 27, 1885.

| Apphmtmn fled March 10, 1£84. (No model.)

o all whom it may concern : |
Be it known that I, CHARLES E. TAFT, a4
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
5 1018, have invented certain new and useful Iin-
provements in Surveymg Instruments, which
. are fully set forth in the following Spemﬁc&
‘tion, reference being had to the accompanving
drawmws in which—

10 Flﬂ‘ure 1 represents a side elevation of the

1evelmg rod; Kig. 2, a plansection of the same,
taken on the line x, Fig. 1; Hig. 3, a section

of the same,on an enlm ged sca,le taken onthe

line yy, Fig. 1; Fig. 4, a deta,ll flOIJt elevation
15 of the upper p01t10n of one part of the level-
ing-rod; Fig. 5, a perspective view,on an en-
larged seale of the sliding target of the level-
ing 10d Plg 0, a side elevatlon of the transit-
mstrument I‘lg 7, a Iront elevation of the
20 same; Fig. 8 2 transvelse section of the same,
| ta,ken on the line v o, Fig. 6, and on an en-
larged scale; Fig. 9, a 1on01tud1nal section of
the same, taken on the hne ww, Fig. 6, on an
enlarged scale Fig. 10, a tlansvelse section of
25 the same, taken on the line z 2, Fig. 6, on an
enlarged scale; Fig. 11, a p]an section of the
same, taken on the lme ¥ u, Fig. 6; Fig. 12, a
| detail section of the same, taken on the line? t,
Fig. 6; and Fig. 13, an elevation showing the
30 1nstrument 1n p051t10n for actual use.

My invention relates to instruments for
making measurements under ground in tun-
nels,or surveying in mines or other like loca-
‘tions where the work is to be done below the

35 surface and in the absence of sunlight.

- The invention also relates to certain im-
provements in the construction of the transit-
instrument and the stadium or leveling rod,
whereby accurate and reliable work nny be

+40 accomplished.

I will proceed to describe in detail one way

in which I have carried out my invention in

practical form, and will then point out defi-
nitely in the claims the special improvements
45 which I believe to be new and wish to protect
by Lietters Patent.
Inthedrawings, A représentsthe stadium 01
leveling rod, which consists of two rods, ¢ «,
exactly par allel and about half an inch qpalt

5o connected firmly together at top and bottom

by cross-strips, in the bottom one of which is

-dred feet from the instrument.

| set a pin, ¢ directly in the center, so as to in- '
~dicate the e*;act center of the spa,ce between

the rods. These rods may be of any desired
form in cross-section, and one of them has sus- 55
pended within it a small plumb-bob, B, pref-
erably at the upper end thereof, and ‘made
visible by a hole drilled through the rod. The
other rod, a, is carefully omduated into feet

| and declmal divisions, or 1111:0 the divisions of 60

the meter, and at the t()p thereof a wire, C, is
stretched ‘between the rods at the exact Zero .
division. A target, D, is fitbed to slide on the
rods, and is provided with the clamping-serew

d, by which it may be fastened to the rods at 65
any poinb. It 1is also provided with a vernier,

E, by which to read the smallest division of
the graduated scale on the rod. Anopening,

d’, is cut through the target opposite the space
between the two par allel rods, through which 7o
a light located behind the stadmm can be seen,
'LIld across this opening isstretched a wire, F

to mark the zero of the target. The plumb
bob suspended within the tube is attached to |
some kind of an adjustable fas{ening to pro- 55

‘vide for the removal of the bob or the adjust-

ment of the suspending-cord. In the draw-
ings this is a screw stopper or knob, b, which
18 ttted to a threaded bushing in the top of
the tube. 80
The transit-instrument consists of a tele-
scope, G, of ordinary construction in general
features, whlch 18 mounted' on a tripod, H.
The teleseope 1s provided with two houzontal
cross hairs or wires, g, in its focus, which are 8s
accurately adj asted at such distance apart
that they will exactly cover a certain distance
on the stadium-rod when it is held at any cer-
tain distance off—as, for instance, the wires
may be so adjusted as to cover a length of go
three feet on the rod when it is set tbree hun-
The adjust-
ment of the wires being known, any interme-
diate distance from the 1nstrument is at once

shown by the length on the rod covered by g5

the cross-hairs.

In order to use the instrument in mines or
tunnels where it is dark, it is necessary to pro-
vide for lighting the cmss hairs, and this is
accomphshed by providing the telescope with 100
a reflector, I, arrangedin such a way that the
light from a Lunp carried by the engineer or




~surveyor will be reflected onto the cross-hairs, | the transit-instrument and the stadiam - rod.

10

making them visible to the eye of the ob-
server. Atthesametime there mustof course
be an uninterrupted sight through the instru-
ment to theililaminated stadium, and in ordér
to provide for this I make thisreflector annu-
lar in forin by cutbting out the central portion
thereof, as shown in Figs. 9 and 10 of the
drawings. Thispermitsthe sight through the
reflector, while at the same time the annualar

- retlecting-surface will be sufficient to light up

15
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the cross-hairs. Below the telescope is ar-
ranged a graduated circle, J, of any usual con-
struction, and for the usnal purpose, and from
the plate of this circle rise posts K, which
support the telescope, which is pivoted at its
front end to one of the posts, and at the other
end 1s connected to the other post by any or-
dinary means which will provide for vertical
adjustment. Light is admitted to the reflector
within the tube of the telescope through an
opening, ¢, in the side thereof, in whicli a plain

lens is fitted. The stadium-rod is of course

held by an assistant, and is made visible by a
lamp carried by him. | .'

- Themodeof using these devicesisillustrated
in Fig. 13 of the drawings. The assistant first
sets up the stadiuwmn-rod at the required point,
and then raises his lamp until it is seen by the
observer at the upper cross-hair. This cross-
hair is then made to exactly coincide with the
zero-wire on the stadinm-rod. The assistant

then lowers his lamp until it is seen by the ob-

server at the lower cross-hair, and then moves

the target on the rod until the cross-wire on

the target is seen to be exactly over the lower
cross-hair.
rod, and the distance read. off that the cross-
hairs cover, whichis from the wire on the rod
to the wire on the target, and from this dis-
tance may be calculated the distance between

The target is then clampedto the

The space between the two rods of the stadiam

permits light to shine through between the
same from a lamp behind, which enables the
target-wire to be seen through the opening in
the target, and to be accurately adjusted, as
described above. o
The use of the graduated circle in deter-
mining angles and courses will be understood,
as it is the same as usual. | -
Having thus described my invention, what

L claim as new, and desire to secure by Letters

Patent, is— ﬂ e

1. Astadium-rod having graduations there-
on, and composed of two parallel rods or bars
connected at top and bottom, and arranged
with a narrow space between them, in combi-

nation with a centering-pin set in the bottom

connection at the exact center of this space,
substantially asand for the purposesset forth.

2. The stadium-rod A, consisting of the two.
parallel bars ¢ «', arranged a slight distance
apart, and one of which is graduated, in com-
bination with the cross-wirelocated at the zero-
point of the graduated scale, and the sliding
target D, provided with the opening &', coin-
ciding with the opening between the rod-bars
and the cross-wire across the said opening d,
substantially as and for the purpose set forth.

3. The telescope provided with two hori-

zontal wires, in combination with the stadiam-

rod, the cross-wire arranged at zero-point on
the stadiam-rod, and the sliding target pro-
vided with a central opening and a wire

strefched across the same, all constructed and
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operating substantially as and for the par-

poses set forth. |
| | CHARLES E. TAFT.
Witnesses: | | -

A. M. BEsrT,

THOMAS H. PEASE.
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