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| -To all whom 4 may concern: - -
. Be it ,kﬁmwn that I, WILLIAM GURLEY a

citizen/of the United States, residing in the |

* city of Troy, in the county of Rensselaer and

5 Stdte of Now York, have invented certain new

' -fmd ugeful Imprmfements in Leveling-Rods,

of whlch the following is a spemﬁc&twn, ref-

- erende being had to the aceompanymg draw~
- -:mgﬂ..

Yo. My

 extensio Jgveling-rods for use by ecivil en-

‘gineers ahtf BOL'VEYOrs.

. are generiilly composed of two rods fitted to

- slide lengthwise one upon the other, and. fur-

- 15 nighed with a sliding target, and glsuluatedr;

| to about twelve or t]lII‘tBLH fet,t when fully ex-

~ tended and to about gix or seven feet when
. closed, and with one index and vernier on the

target and another on the upper part of the

20 lower section, for indicating the height of the'

| target when fastened on the more or less ex-
~ tended upper section of the rod.- On such
~ rods the index and vernier on the upper part |
~ of the lower scction are so high above the
‘25 eyes of the rotinan that to accur&tely inspeet
~and read the graduations by-the index and |
Cyernier when the rod is extended heé must
first turn downorgreatly incline the wholeex-

- ‘The general object of my im-
30 provements is to avoid that great practieal de-:
feet and produce a more compact and port-
able and casily-operated. leveling-rod, which
- shall have the generally required mpabllity._'
- of being extended to about twelve or thirteen:

35 leet, .uul which will allow a rodman of low or
- 'mmlmm height to read with ease and aceuraey

S tended rod.

the gr mdlldbmllb aud the indications of tlie ver-

‘niers on the upper parts of the lower gections

of tht, rod while the rod is'extended and re-

40 mains intheupright or pérpendicular position

~inwhich. it iy u:aed -1 accomplish that object

b making a lev eling-rod in threeor 1101¢ 8eC-.
Y 5 .

tions adapted to be slid lengthwise upon one

~another; and with heads or lateral projections

45 on the upper end parts of two or more of the
seetions, and graduated and imjmqhul with a

- sliding 't get and with clamping devices,

sulhmulmlly (s ll(‘i(‘lll‘lftf‘l {l(‘ﬁtllbeﬂ, ami

......

in enj,mu relates to 1mprovemenm in.

Such extension.rods

(shown clbsed,

removed.

|represented m the aforesmd dramncrs HIL. R

whieh— * e ¢
Figure 1is a side elevatwu of @ levell 2.
rod having four slides, (shown closed,) and
embodymg one form of all the parts of my in- - .
vention. Fig. 2 is an isometrical view. of the

same rod ona larger scale, showing the upper" 555__'

and lower end parts of all theslides when fully

| or partly extended, but not showing long.in-
tervening portlons

‘Figs, 3, 4, and 5 are en-
larged sections of the closed- rod shown in Fig.

1, the sections-being taken at the lines z #, 6@'_ :

¥y, and x x, respectively. TFig. 6 is a sule
elevation of 2 leveling-rod hzwmg three slides,
y) and embotlying one form. of .

the principal pa,lts of my invention,  Fig. 7

18 an " isometiical drawmg on alarger scale,of 65
‘the leveling-rod shown in Fig. 6, w1t]1 all the
- slides elosed and the middle 1)altsof theslides .
Fig. 8 is an isometrical view of the
top and bottom partsof the sameleveling-rod, -
with the target fastened tothe head of a some- 70,
what extended - slide ‘and the oflier slides -
‘cldsed. - Fig. 9 is an isometrical view.of parts,
of the Bame 10(1 extended, the target and main
upper portion of one mlly e'ctemled slideand.
‘the mlddle parts of. the other slides being all 75
-removed.: . Figs. 10 and: 11 are enlarged see- =
‘tions of the closed rod shown in’ F1
-gections being at the lines.aw w.and v fu Flg
12 is'a lengthmse section’of the upper end
“part of some.of the slides of the same rods, 80
..,;the section bemg at the line-« « inFigs. 1 and -
6 Flg 13 is a lelxgtllmflse section of ) parts of
‘the same leveling-rods, taken at the lmes 1 a‘

'G the

in Tigs. 2 and 9..

A, B,and C are three glides or rods _eon- 8 S
nected togethier by dovetail -tongues and

grooves, as represented in the drawings, so -
that the part A can be slid to and fro length-

| wise on the part. B, and that the part B eanbe
slid to and fro a,long the part C; but as regards go
‘myinvention the rods A B Cmn be connected: .

to slide"along one another Ly means of any =

| suitable known equivalents for the dovetail .
‘tongues and grooves.
n head or part, b, above and. B\t{,lldlllg over fh'
"Lhe ton of the md C, and the 'a]ldmfr rod A

'The sliding rod B has
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has a hea,d or part, a, extending over the top
. of the rod B and its head b, as clem]y shown
m the drawings.

In the leveling- rod repreqented by Figs. 1,
2, 3, 4, and 5 the rod or slide C is composed
of tWo rods, C' (%, connected by a dovetail or

. recessed tongue and groove, 850 that the rod
- (Y ean be slid lengthwise -on the rod C, and

the rod € has a heftd_ Or

over the top of the rod C'* as clearlyshownin
1 in Fig.

10

part, ¢, exbendmg

- Fijgs. 1 and 2.

D is a target furmshed with a damp, d, and

s ad&pted to be slid along and clamped at Vm i-

... ous heights upon the rod when its parts A, B,

R

and C areclosed together, asshown in Flgﬂ 1

1

5
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to the head on slide A, as in Fig. 2, and the
slide A -is fully -extended and fastened by its
clamp E to the head & of slide B, and the lat-

- ter slide is fully extended and fastened by 1ts
clamp F to the head ¢ on the slide €, and
the slide (' is partially extended, all as illus-

70

| trated in Fig. 2, the height of the target is

then shown on the graduations on the side
of the rod ' by the index and vernier g on 75
the part €, which index and vernier indicate,
2, 12,756 fech , o
In- Flg 7, h-i8 .a spring-catch fastened to. -
the part a, over a recess therein, and com-
‘structed and arranged to enfraﬂ'e with' the
side d’ of the target-slide, as Shown in Figs.

20

6, and 7, and to be cldmped fast to the head | 2 and 8, when the target is at the end of the

a on the rod A, above the rods B and C, as

~° shown in Figs. 2 and 8.

The slide A is furnished with a clamp, E,
constructed and arranged to fasten that shde
at various heights along theslide Band tothe

. head b of that slide, as indicated by Figs. 1,
. 2,8,6, 7, 8 9, 10, and I furnish the slide B
R wﬂ;h a clamp F, 'for fastening that slide at

<

30

different helghts along the part C, as shown
b Tigs. 1,2, 4,6, 7,89, 11.

Iu the leveling-rod represented by Flgs
2 '3, 4, b the slide C' is farnished with 2
_clamp, G formed and arranged to fasten the
slide C at. various- heights along and upon

~ the part %, as indicated by Figs. 1, 2, and 5.

35 ]

The gmdmtlons start on the face of the rod,
at its lower end, and I commonly make them

in feet, tenths, and hundredths, and have
- verniers to read thousandths, as illustrated
~in the drawings, or in :meters decimeters,

and centimeters, with verniers 'to read mil-
limeters, or in feet, inches, and sixteenths.

et D is slid along the rod, as it Figs. 1, 6,
and 7, the height of the target is shown on
the face of the rod by the target-index and

~vernier, which in Fig. 7 indicates 3.685 feet.

" When the rod is closed, as in Fig.

43

“-as at 4.8 in Fig.

50

‘A as in Hig.

the target D is clamped to the slide A at the
end of the divisions. on the fice of the rod,

helght by the graduations on the side of glide

. tended as in Fig. 8, the height of the target
. is'shown on the graduatmns on the side of

35

the slide A by the index and vernier e, which

in Fig. 8 indicate 5.200. feet, .

. When the slides are all closed and the tar-
40 &

7, and -while only the slide A, |
with the tmrget D.-thus fast thereon; is ex-

{

’

7 and

o 7, the index and vernier at.
- ¢ on the side of Ehde B indicate the same

gradmtmna on the face of the rod, and so
that the catch & can be depressed by hand to.
permit the target to be removed from and re- 35
placed upon the rod whenever necessary.

In Figs. 1, 6, 12, and 13, ¢ is a stop in the
upper end pmb of the slide B and of slide
(’ in Fig. 1, and j is a spring-eatch secured
to the lower end part of the slide A and of gu
slide B in Figs. 1 and 4, and constructed and -

| arranged, in respect to the graduations and

index-lines on the slides, so that the target

D can be freely slid over the stop or stops <,
and that the catch j engages with the corre- 95
sponding stop, 4, as indicated in Fig. 13, when

‘the slide A 18 extended to the right dogree to
‘be fastened by the clasp E to the head of the

slide B, as in Figs. 2 and 9, and when the
slide B is extended to the pmper point to be 10C
fastened by 1t¢; clamp ¥ I‘ to the head of slide
C, as in Fig. 2 '
"What I G]&llll as my lnventlon 18—
1. An extension leveling-rod composed of

the slides A, B, and C, graduated, and hav- 105

ing the head @ and damp E on slide A, the
head b and clamp F on slide B, and the tar-

‘get D, furnished with a clamp, d and fitted

to be fastened to the head of Shde A and.ab
various heights on the red when all the 110
slides are closed together, substautml]y as-de- |

| scrlbed

2. A leveling-rod composed of the shdes |
A, B, and C, graduated, and having the head
aand chmp E on slide A, the head b and 115
clamp F on slide B, the pa,lt C composed of
the graduated shd{,s ¢’ 7 with a head, ¢, and

“clamp G on glide U and 2 target, D fur-

“its-clamp E to the head of slide B, as in

- 60

Figs. 2 and 9, and the slide B is partmlly ex-
tended, as in Flg 9, the height of the target

) shown on the graduatlons on the side of
‘the slide B by

the index and vernier f on
‘the part C, Wthh indéx and vernier indicate
9 185 feet in Fig. 9. When I construct the
part C of the two rods C' C' as shown in
Flgs.l 2, 3, 4, 5, and the mrgetDls clamped |

-wit,

nished with a clamp, d and fitted to be fast-

ened to the head of ﬁ“daﬁ A and. at various 120

When tho slide P
LA, withi the target D clamp ed to its head, as

in Flgs 2 and 8, is extended and fastened by |
J-A B, and C,
| Bcrlbed and hmrmg the head a, clamp E, and

oints along the rod when all the shides are .
closed, substantially as set forth.
3, A leveling- rod composed of 'the, slides ~
graduated substantially as de-
125

cateh j on slide A, the head b clamp F and
stop ¢ on slide B, and the ta,rget D, farnished
4 clamp, d, 'and fitted to be fastened to
the head of 311616 A. and abt various places
along the rod when all the slides are closed,
su’bs antially as set forth.

- 4. A leveling-rod composed of shdes, gr&d

130



nated substaaﬁmlly as descmbed and hawuﬂ* ' In testlmony whereof T hereunto set :my--
- the head «, furnished with the sprmn*—-eatch ht hand, in the presence of two Sllbbel‘lbll’lﬂ Wit-
on the extensmn slide A, and the target. D, nesse , this 12th day of September, 1883

- furnished with the elampmmshde d d’ and WVILLIAM (}URLEY
. 5 fitted to be fastened to the head « on Shde A ’Wltnes‘.seS*

and at various places along the rod when its | . .= HENRY A. I{EN‘IEY
.'glldes are closed, substmtnl]y as set forth e ' PAUL 00011._

w5 .
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