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UNITED STATES

PaTeEnT OFFICE.

ORSON H. WOODWORTH, OF COLUMBIA CITY, INDIANA.

LEVELlNG-INSTRU-MENT._

QPECIFICATION f0rm1ng part of Letters Patent No. 532 515, dated January 15, 1895
: Apphca,tmn filed April 30,1894, Serial No 509, 525. (No mudel)

To all whom it 7%6?/3/ COnCEern,:

Be it known that I, Orsox H. WOODWORTH
a citizen of the Umted States, residing at Co-

lumbia City, in the county of Whltley and
State of Indiana, have invented certain new
and usefal Improvements in Leveling-Instru- |
ments; and I do declare the followmn' to be

a full, elear and exact deseription of the in- |
ventmn such as will enable others skilled in

the art to which it appertains to make and
use the same, reference being had to the ac-
companying drawings, and to the letters and
figures of reference marked thereon, which
form a part of this specification.

My invention relates to improvements in
leveling instruments for the use of carpen-

ters, masons, civil engineers and others, and
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cansmts 1n the construetmn arrangement and

combination of its various parts or elements,

all substantially as hereinafter deseribed and
1llustrated. |

In the aecompanymﬂ drawmﬂ's su:mla,r let-
ters and figures of reference mdlea,te corre-

sponding parts of the invention throughout
the several views. ~

Figure 1 of said drawings is a front eleva-

tion in perspective of the exterior of the in-

sirument. FKig. 2 is a longitudinal, central,

sectional detalled view on line 6, 7 8, and !
Fig. 3 1s a transverse, central Seetlonal view
of the parts bisected by line 9, 10, 11. '

A indicates the stock or frame of the in-
strument,-—said stock being usually made in

two equal front and rear portlons A?and A3,

firmly united by bolts or screws, &, h.
B is an index disk, the upper half of which

is shown by B3 and the lower half by B2
The disk is made integrally of a thin piece of

metal or other suitable material and the up-
per and lower halves of its face are separated

by a heavy, dark line, 12, drawn centrally

45

50

across the face, thus dlwdmg it into upper

andlowerh alve% which are enameled, painted

or colored in different and contrasting col-
org,—as red for the upper and blue for the
lower half of said face —thereby providing

that when the instrument is applied to any

surface having any ineclination from the ex-
act hormontal that fact shall be plainly in-
dicated by arrow 15, attached to or embla-

. zoned on the upper. ‘half of the face B, and
also by the different and eontrasting_colors

| to the stock at m and m?
carrier 18, extends to and is mserted under

ries clamp

of the two halves of said face, the heavy line
12 between them and the two heavy lines, 13
and 14, drawn longitudinally and eentra,lly on
the outer frons surface of stock A, as shown

| in Fig. 1.

C is the shaft, pivoted at both ends F and
F?,—said p1vots working freely in Jeweled
pollshed or anti-friction- Wheelbearmﬂ*s,J and
J%, attached to or formed in the upper ends
of standards 16 and 17, forming parts of the
shaft-supporter, G, serewed or bolted to the
stock, as at H, H, H.

Lockmﬂ' dlsk | D 1s firmly attached to and
carried by shaft C,and is finely milled on its

periphery, M, and carries near its lower edge,

just inside of said milled periphery, the grav-

ity weight, E, securely affixed to said - dlsk

The index disks B, are firimly attached to the
outer ends of, .?md carried by, the pwots, K

| and F*, and the weight, the arrow on each in-

dex d1=,k the contrasbmcr colors thereon and
the hedvy line sepa,ratmo* them into halves,
being all arranged and adjusted as set forth
to pmduce that result, it follows that when
the unlocked 1nstrument 1S apphed to a hori-
zontal surface, the arrow will point perpen-
dlculculy and the face of each index disk will
assume in relation to the whole instrument
the position shown in Fig. 1

K and K* are the locking cla,mps Oor jaws,
havingtheirclamp-carriers, 18and 19, jointed
Point P, of clamp-

shoulder, z, of push-pin a?, and held up against
said shoulder by mainspring 5. To elamp-
carrier 18, at n,is jointed baro, the lower end
of which is Jomted at nd to clamp carrier 19,
which is jointed to the stock at 'm? and car-
K2

Clamps K and K* are provided w1th soles

or linings L and L? made of soft leather, rub-

ber, or other suitable material adapted to
cateh and adhere to the milled periphery M,

~and thus hold disk D, securely locked with-

out slipping, when the locking clamps and
their soles simultaneously close on the oppo-
site edges of sald milled periphery.

The two halves A? and A3, of stock A, are
hollowed out or cut away on their i inner faces

| sufficiently to admit the operative parts of

the instrument, and said parts are mostly at-

| taehed to the inner face of the rear half of
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the stock, as shown in Figs. &

Lo

operative parts may be attaehed to a metal
plate or plates fastened to the inter 101 of one
or both halves of the stock.

Push-pin a? extends down toand 13301uted
at 74, to bar Q, which is jointed to the stock
at I and jointed at 7%toinner end of push-pin
a*. Push-pin a® has its inner end jointed to
one end of bar R, at 7%, and the inner end of
push-pin ¢’ is jointed at R to the other end
of said bar, or piece R, which is jointed to
the stock at {*and is provided with an upward
extension T, provided with the hook or catch
V adapted to engage the hook or catech W
formed on push-pin a’—said cateh V being
held up in position to engage catch W by
means of the constant pressure of spring 5%
on piece R. |

Double push-pin a,extends entirely through
the instrument between the front and rear
halves of the stock, and at its middle, at b, a
notch is formed to receive the oscillating rod
¢, one end of which is freelyv jointed to the

stock at d, and the other havmn* two flexible

prongsorarms, f and f% —said rod also having
the free end of the spring S° turned up and

through a hole, 72, in said rod and thereby
normwl]y holding it in the position shown,
with its arms or prongs, f and
not touching, the milled periphery of disk D.
Said push-pin a, i3 prevented from turning
side-wise, and from being pushed too far up
or down in the stock, by means of the stopse
and e?® inserted in the stock, and also by the
shoulders, €® and ¢* formed in said push-pin.

All the push-pins move freely up and down
between the two halves of the stock and in
the grooves to which they are adapted as
shown, and all the various parts employed in
the locking, unlocking, or other practical ma-
nipulationsof theinstrument, are soattached,
pivoted, or jointed to each other, or to the
stock, as to admit of the free and properly ad-
justed movement of all the operative parts of
the invention.

The degree scale sur rounding the index
disk, B, may be marked on the steek or On a
part ‘attached thereto,and is covered and pro-
tected by the glass, ¢, which may be placed
very near the face of said disk, because there
i3 nothing projecting outwardly therefrom.

Spear-head 20, on disk B, points to “0” on
the degree scale when the instrument is ap-

plied to perpendicular surfaces, and in such
cases performs the same office that the arrow

does when the instrument is apphed to hori-
zontal surfaces.
It is evident that an index disk may be

~ carried on the outer ends of one or both piv-

6¢

ots of the shaft, as may Dbe preferred, and if

but one disk be employed, that one should be
used in the front half of the instrument, as
in Fig. 1

By properly proportioning the devices de-
seribed, the locking clamps, K and K* are so
adjusted in their simultaneity of movement
and in the equal degree of pressure exerted

f* near, but

|

|
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and 3; butsaid | by each when disk D and its attachments are

being locked that the clamps both close on
dlrectly opposite sides of the milled periph-
ery at the same instant and with the same
degree of pressure,—thereby effectually pre-
Ventmﬂ' any slippingof the soles of the clamps
on the milied periphery, any variation of the
index or locking disks, and any bending or
breaking of the pivots or injury to the pivot
bearings.

‘W?is a tablet inserted in the front side of
the instrument and showing a list or table of
inclinations per foot corresponding with the
degrees on the scale as pointed out by the ar-
row when different levelings are taken and

the resultssecured by locking the instrument.

This list or table is enameled or otherwise in-
seribed on the tablet, which is made of poree-
lain, metal or other suitable material and
sunk in the front side of the stock, where it
may be conveniently referred to at any time.
- Having thus indicated and desecribed the
various parts or elements constituting my in-
vention, I now proceed to desecribe the prac-
tical operation and use thereof.

Assuming that the operative parts.of the in-

strument are in the unlocked positions indi-
cated in thedrawings, (Figs. 2 and 3,) and that

we wish to take a measurement or leveling of -

a given surface,—we place the instr ament on

said surface, with push-pinsa®and ¢’ upward,
and then, with a finger, push down briskly on,
and quickly withdraw the finger from, the
head of push-pina. This pushing movement
presses notch b, in push-pin ¢, against oscil-
lating rod c, turns it on its pivot or joint d,
and carries arm f of said rod against the
milled edge of locking disk D, at about point

| 7,0n said disk, and said arm being flexible, its

point adheres closely to said milled edge or
periphery and pushes the disk around until
arms f* and f and rod ¢ reach the positions
indicated by the broken lines and 7% and then
by the action of spring, 5% in returning to its
present position and carrying' rod ¢ and push-
pin a back to their present positions, an os-
cillatory motion is imparted to disk D, and
through it to weight K, shaft C, pivots It F and
b=, and the mdex disks B, attached to and
carried by said pivots.
tion econtinues forashort time until the weight
settles toits lowest attainable point, stops the
motion and causes the arrow 15,0n the index
disk, to point perpendicularly to the mark or
figare on the degree scale corresponding with
the horizontality, or variation therefrom, of
the surface on which the instrument is rest-
ing. When the osecillatory motion has en-
tirely ceased, a light pressure downward on
push-pina®,or upward on push-pina’, throws

| extension T‘ outward, as per broken lmes, and

thus disengages catch V from eatch W,—
whereupon mainspring S instantly presses

‘point P upward, carries push-pin a*to the up-
“per surface of the instrument and push-pin a*

to the lower surface thereof, turns clamp-car-
rier 18 on its pivot or joint m, and, through

4

This oscillatory mo-
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joint m? and thus closes the clamps K and

K* mmultuueouslv against directly opposite |

edges of disk D ——thereby instantly locking
said disk and all its attachments securely in
position,—said locking being the direct result
of disengaging catches V and W and thus per-
mitting the mainspring to actuate the carriers
and the clamps ca,rrled by them. After thus
locking the instrument it can be removed
from the aforesaid surface and carried about
at will for close and careful examination, with
the disks, arrow, shaft and weight remam-
ing rigidly locked in position for inspec-
tion,—thus furnishing a portable record of the
eompa,ra,twe horizontality of the surface to
which the instrument was last applied and
1ts operative parts locked before removal

therefrom. This lockable feature of the in- |
strument renders it ebpeclally valuable for.

taking levels of surfaces in the dark, or those
Man y per-
sons with defeetive sight, or otherwise incom-
petent to take levels with ordinary instra-

ments, are fully competent to apply this one |-

to almost any given surface, operate the os-

cillatory devices thereof by pressure on push-

pin a, and lock or unlock its operative parts
by pressing push-pins a?, a?, a4, or a’.

instrunment,—the effect in either case bemﬂ* to

cause catch V to engage catch W and therebyﬁ

withdraw the pressure of the clamps from

the mllled edges of disk, D, as shown i in Figs. :

2 and 3.

When the 1nstrumeut rests unlocked on a
horizontal surface, the arrow points perpen-

dicularly and lines 12, 13 and 14 are exactly

in line with each other ‘These lines are made

plain and prominent, and any variation of the

Instrument from a true horizontal throws all
of sald lines out of coincidence and quickly |

catches the eye of the observer.
- What I claim as my invention, and desire

to secure by Letters Patent of the United

States, 15—
- 1. In alevelluﬂ'mstrumeut the combmatlon

of the front and rear parts, A% and A3, of the

stock A,—the push-pins a? a3, a* and a’,

'mterposed in -grooves betweeu said pa,rts

and operable dlﬂ‘ltally from the top or bottom

and 19, Jointed to the stock and connected by
the bar, o,—the clamps, K and K& provided
with soles L and L*4—locking disk D, pro-

vided with its milled perlpherv M, mounted'

on pivoted shaft C,and carrying wewht E,—
sald shaft with its pwots adapted to bearm gs,
J.-and J*%—the index disks, B, carried on the
outer euds of said pivots, aud the supporter,
G, with its standards, 16 and 17, substantially

~as set forth.

65

2, Iualevelmﬁmstrumeut the eombmatmn

of the front and rear parts of the stock ,—the |

~double push-pin, a, interposed in grooves be-
tween said parts and operable from. the top

The un-.
locking is effected by pressing on push-pin a?
from the top, or on a! from the hottom, of the.

bar o, turns ela,mp -carrier 19 on its pivot or | or bottem of the mstrument ,~—the noteh, b,

adapted to receive the OSGIH&HHD‘ rod, ¢,—
sald rod jointed to the stock at d,—spring S3,
turned up through the hole, 7, in said rod,—
the arms, f and f2 of said rod ,—the loekmn'
disk.D, actuatable by said arms,—the shaft
C, carrying said disk centrally on said shaft

| and carrying the index disks B, on the outer

ends of its pivots, and the supporter G, with
1ts stauda,rds 16 and 17, substantially as set
forth. -

3. In a,levelmgmstrument the combination
of the front and rear parts of the stoek,—the
supporter Gz, attached to and eonnectmw said

parts by fa,stemubs H, H, H, and Sllpportlnﬂ'

70
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the pivoted shaft C,in the bearmws J and J?, -

of its standards 16 .and 17 —-—sald shaft thus
supported and having the lockmn* disk D, rig-
idly affixed thereto,—said disk carrying the
welight K, and ha,vmﬂ' its extreme periphery
ﬁnely milled or toothed and thereby adapted
to engage the soles L and L2, of the elamps K
and K2 and thus lock the instrument, sub-
stantmlly as sef forth.

4. Inalevelinginstrument, the co mbmatlon

of thestock, —-—the clamp-carriers Jomted tothe

—the clamps
adapted to close on OpposU;e edges of the

stock and couuected by bar, o

milled periphery ¢f the locking dlsk ,—said

35

90

95

| locking disk,—the shaft carrying said disk o

and the wewht attached thereto and having

1t8 pivots supported in the bearings of the

‘standards of supporter attached to the front

and rear parts of the stock, substantmlly as
set forth. |

5. Asameans for unloekmﬂ' the clamps from

‘the locking disk of a 1evehucr instrument by

pressure on one or more push -pins, the com-
‘bination of the front and rear parts, A? and

A3, of the stock, A,—the malnspring S, bear-

100

105

ing under pomt P, of clamp-carrier 18 ,—the

shoulder X, on push -pin A*—the catch W
formed on push -pin a*and adupted to engage
catch V on extension T,—said catch V,—

said extension, T,—bar Q carrying said ex-
tension and ceutrally jointed to the stock at

1, and also jointed at 7* to upper inner end of

push -pin @* and at 7 to the lower inner end
of push-pin a? and said push pins a* and o

jointed to opposite ends of bar Q, substan-'

tially as set forth.

6. Inalevelinginstrument, the combmatmu
of the clamp-earri‘ers, 18 and 19, jointed to
thestock atm and m? and connected by means
of bar, o, jointed to said ecarriers at n and
n®—-the clamps, K and K= on said carriers
and provided with soles L and L*~—the milled
periphery, M, of locking disk, D,—said lock-
ing disk mounted on pivoted shaft, C, and
carrying weight, E,—said shaft with its piv-
ots supported in bea,r'_mﬂ's J and J°,—the in-

dex disks, B, attached to aud earued on the .

outer euds of sald pivots, and the supporter,

-G, with its standards, 16 and 17, Substantla,lly

as set forth.
7. As a means of locking ithe clumps on the

| Tocking disk of & leveling 1ustrumeut by press-

IIg
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ure on one or more push-pins, the combina-
tion of the front and rear parts, A®* and A3,
of the stoek A,~—the push-pins «® and a’,—
the bar R jointed to the inner ends of said
push-pins at » and 7% and centrally jointed to
tho stock at {*,—theupward extension T, from
said bar,—the catch V on said extension,—

the catch W on push-pin a? and the spring |

S*® pressing upward on bar R, substantially as
set forth.

8. Inalevelinginstrument,the combination
of the stock,—the mainspring actuating the
clamp-carriers by upward pressure under
point P,—the clamp carriers jointed to the
stock,—the bar connecting said carriers,—
the clamps,—the locking disk and the welght
carried thereby,—the pivoted shaft supported
in the bearings of the standards by means of

its pivots, and the indexdisks carried on sald

pivots, substantially as set forth.

0, In a leveling instrument, the locking
disk,—the weight attached thereto and the
milled or toothed peripherythereof,—the niv-
oted shaft carrying said disk,—the shatft sup-
porter and its standards provided with pivot-
bearings,—the pivols and the index disks
carried thereby on the outer ends thereof,
and the front and rear parts of the stock to
which the shaft supporter is attached,—in

combination with the herein deseribed means
and devices for locking the locking disk and
holding said disk, the pivoted shaft and the
index disks securely in locked position, sub-
stantially as set forth. .

10. In a leveling instrument, the locking
disk,~—the weight attached thereto and the
milled or toothed edge thereof,—the pivoted
shaft carryingsaid disk,—theshaft supporter
and its standards provided with pivot bear-
ings,—the pivots and the index disks carried
thereby on the outer ends thereof, and the
front and rear parts of the stock to which the
shaft supporter is attached,—in combination
with the herein described means and devices
for unlocking the locking disk and releasing
said disk and the pivoted shaft and index
disks from their previously locked positions,
substantially as set forth.

11. In a leveling instrument, the combina-
tion of the stock,—the oscillating rod jointed
thereto,—~the double push-pin to actuate said
rod,—the notch in said push-pin adapted to
receive sald rod,—the spring extending
through a hole in said rod, the two arms of
saild rod adapted to oscillate the locking
disk,—said locking disk,—the weight carried
by said disk,—the shaft and the index disks
attached to the outer ends of the pivots there-
of, substantially as set forth.

12. In a leveling instrument, the locking
disk,—the weight attached thereto and the
milled or toothed edge thereof,—the pivoted
shaft carrying said disk,—the shaft supporter
and its standards provided with pivot bear-
ings,—the pivots and the index disks carried
thereby on the outer ends thereof, and the
front and rear longitudinal parts of thestock

|

|

to which the shaft supporter is attached,—in
combination with the means and devices here-
in deseribed for impartihg an oscillatory mo-
tion to the combined locking disk, weight,
pivoted shaft and index disks before taking
a measurement by the instrument, substan-
tially as set forth.

13. As means and devices for locking and
unlocking the loeking disk and thereby hold-
ing in position or releasing said disk and its
connected parts at will, the push-pins a* and
a! and the bar Q jointed to their inner ends,—
catch ' W,—shoulder «,—point P, of ecarrier
18,~—~mainspring S, and the carriers 18 and 19

70

75

30

connected by bar, o,~—in combination with

push pins ¢® and aS—bar R, jointed to said
push-pins,—spring S?% and extension I' pro-

vided with catch V adapted to engage catch
W, substantially as set forth. -

14. In aleveling instrument, an oscillating
rod attached to the stock and provided with
two arms adapted to impart an oscillating
motion to a locking disk having a serrulated
periphery and carried by a pivoted shaft hav-
ing index disks attached to the outer ends of

its pivots, and said loeking disk lockable by -

clamps to hold said disk and its rigidly con-
nected parts in position, as desired.

15. In aleveling instrument, a locking disk
carrying a weight, having its periphery milled
or toothed and said disk rigidly attached to
a pivoted shaft revoluble on its pivots to the
outer ends of which index disks are attached,
substantially as set forth. |

- 16, In a leveling instrument, index disks
carried on the outer ends of the pivots of a
pivoted shaft upheld in the bearings of the

standards of a supporter attached to and con-

necting the front and rear parts of the stock,—
said shaft having firmly affixed thereto alock-
ing disk carrying a weight and the periphery
of said disk being milled or toothed and there-
by adapted to being instantly locked without
slipping and held in position by clamps K and
K? carried by the clamp carriers 18 and 19,
and actuated by a mainspring pressing under
point P,—said pressure being transferable at
will to said earriers and clamps by tripping
the connection of catches V and W, or said
pressure may be readily withdrawn from said
clamyps and carriers by pressure on push-pins
a?, a®, a*or af, as required, substantially asset
forth.

17. Inaleveling instrument, clamps carried
by clainp earriers and adapted to the instan-
taneous locking of the locking disk and the
parts rigidly connected therewith by means
of a mainspring pressing upward under point
P, and which pressure (when the clamps are
open) may be tripped and released at will and
allowed to instantly close the clamps on the

| milled periphery of the locking disk by digi-

tal pressure on push-pin a@® or ¢’ substan-
tially as set forth. |

18. In a leveling instrument, the instru-
ment stock, consisting of the front and rear
parts, A® and A% firmly but separably united
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- by screws or other suitable means and one or

both of sald parts cut away interiorly or ex-

-~ cavated sufficiently to admit and inclose the

[O

operable elements of the instrument and per-
mit of their proper attachment to one or both
of said parts, in combination with a tablet, W?,
inserted in the front surface of said stock, sub-
stantially as set forth.

- 19. In a leveling instrument, the instru-
ment stock, consmtmﬂ' of the fronf and rear

~ parts, A? and A3, ﬁrmly but separably united

20

30
35

40

“tudinal parts having

by screws or other suitable means and one or
both of said parts cut away or execavated in-
teriorly sufficiently to admit and inclose the
operable elements of the instrument and their
proper attachment to the interior of one or
both of said parts,—the grooves formed in said
two parts forthe 1ecept10n and operation be-
tween said parts of the push-pins, a,a? a?, a’
and a° and the tablet inserted in the exterior
front surface of the instrument stock,—in
combination with rod ¢, stops e and €% spring
S% supporter G, clamp carriers 18 and 19
spring W, bar Q, bar R and spring S2 —all

Dermanently attached to the interior of said |

stock as shown, substantially as set forth.
20. In a levellnﬂ' instrument, the instru-

- ment stoek made in two nemly equal Iongi-
tudinal parts, A°and A3 firmly but separa,bly

united and cut away or formed with sufficient
space interiorly to admit and inclose the op-
erable parts of the instrument and said longi-
g grooves. formed therem
for the admission and free movement between
said parts of the push pins a a?, a3, a* and o,
substantially as set forth. o

21. In a leveling instrument, the instru-
ment stock made in two nearly equal front
and rear longitudinal parts, A®and A3, firmly

but separably united and cut away or formed |

with sufficient space interiorly to admit and
inclose the operable elements of the instru-
ment, and sald longitudinal parts having

grooves tormed in their inner surfaces for the
admission and free movement between them 43
of the push-pins a, a? @ a* and a’®,—in com-
bination with the herein desembed means and
devices connected with and actuatable by
double push-pin a, for imparting an osecilla-
tory motion to the locking disk and the parts. go
rigidly connected therewith, and the means
and devices conneeted with and actuatable
by push pins a? a’ a* aud o for locking and
unlocking the lockmo' disk and the parts rig-
1d1yhconnected theremth substantially as set
fort

22. The stops eand ¢?, inserted in the stock,
and the shoulders formed in double push pin
a, substantially as and for the purposes set
forth.

23. In a leveling instrument, the herein de-
seribed means and devices for tripping the
engaged catches, V. and W, and effecting the
insta,ntaneous loeking of the-locking disk,—-—
consisting of the push pins a3 and a®, jointed
to the outer ends of bar R,—said bar centra,lly
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jointed to the stock, actuated by spring S%

provided with its Upwmd extension T, on
which is formed cateh V, adapted to engage
catch W, formed on push-pin a*,—point P, of
clamp carrier 18, pressed upward against
shoulder «, of push-pin ¢? by mainspring S,
and thus holding the clamps unlocked from
the periphery of the locking disk until by
pressure on the outer ends of one or both of
the push pins, a2, a°, catch 'V is tripped from
its engagement with catch W, and being thus
released the mainspring presses point P up-
ward, closes the clamps on opposite sides of
the loekmﬂ' disk and thereby instantaneously
locking smd disk, weight, shaft and index

disks in position, substantla,lly as set forth.
- ORSON H. WOODWORTH
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~ Witnesses:

CURTIS W. JONES,
E. B. RYAN,
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