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No. 864,485,

Specification of Letters Patent.

Patented Aug. 27, 1907,

Application filed Janunary 14,1907, Serial No, 352,159,

To all whom it may concern:

Be it known that I, Jonx Oss, a citizen of the United
States, residing at Atlanta, in the county of Becker and
State of Minnesota, have invented certain new and use-
ful Improvements in Surveyors’ Leveling-Rods, of
which the following is a specification.

This invention relates to surveyors’ levelin g rods and
targets; and it has for its object to provide an automatic
computing device which will serve to indicate the va-

rious readings of the apparatus and which, being me-

chanically operated and-practically automatic in its op-
eration, will preclude the possibility of mistakes caused
by ignorance or carelessness on the part of the operator.

FFurther objects of the invention are to simplify and
improve the construction and operation of this class of
devices.

With these and other ends in view, which will readily

appear as the nature of the invention is further under-

stood, the same consists in the improved construction
and novel arrangement and combination of parts which
will be hereinafter fully described and particularly
pointed out in the claims.

In the accompanying drawings has been iilustrated a
simple and preferred form of the invention; it being,
however understood that no limitation is necessarily
made to the precise structural details therein exhibited,
but that changes, alterations and modifications within
the scope of the invention may be resorted to when de-
sired.

In the drawings,—Figure 1 isa side elevation of a sur-
veyor’s leveling rod constructed in accordance with the
principles of the invention. Tig. 2 is a side elevation,
enlarged, of that portion of the rod which carries the
computing apparatus. Iig. 3 is an edee view of the
same. Iig. 4 isa transverse sectional view taken on the
plane indicated by the line 4—4 in Fig. 2. Flig. 5 1s a
side elevation of a portion of a leveling rod, lustrating
the modified construction. Tig. 6 is an edee view of
the parts shown in TFig. 5. Tig. 7 is a sectional view
taken on the plane indicated by the line 7—7 of FFig. 5.
Ig. 81sa view illustrating a surveyor's table to indicate
the use ol the apparatus. Tig. 9 is a profile drawn from
the readings of the table illustrated in Fig. 8.

Corresponding parts in the several fioures are denoted
by like characters of reference.

The leveling rod proper, which is designated 1, is
preferably of rectangular cross-section, and it may be of
any -desired length; said rod is laid off with a suitable
scale which may indicate feet and inches, or decimal di-
visions of feet, or any other system of measurement that
it may be desired to use.

Suitably mounted upon the rod 1, intermediate the
ends thereof, is a frame 2 having bearings for a shaft or
arbor 3 carrying a measuring wheel 4 which is annularly

grooved as shown -at 5 and which is of a certain stated | necessary to illustrate the

'q-\.

circumference which may be appropriately stated at one
foot. Assuming the circumference of this wheel to he
one foot, the face of the wheel is laid off with a scale in-
dicating sub-divisions of one foot, either in imches, in
decimal measure, or otherwise. The shaft 3 is provided
with a crank 6, whereby said shaft and the measuring
wheel 4 may be rotated, and a pointer or indicator 7 is
fixed upon the frame 2 to codperate with the scale on the
measuring wheel. |

Suitably mounted for rotation in the frame 2 is a com.
puting wheel 8, the periphery of which is provided with
teeth 9 adapted to be engaged by a single tooth 10 upon
the shaft or arbor of the measuring wheel, so that the
complete rotation of the latter will cause the computing

wheel to be moved the space of a single tooth. The face

of the computing wheel is provided with a scale consist.-
ing of consecutive numbers from one upward, onc num-
ber for each tooth, and a hand or pointer 11 fixed upon
the frame codperates with said scale. |

The computing wheel 8 may be of any desired size
and in practice I have found it convenient to provide
It with fifty teeth, although it is obvious that within
the scope of the invention it may be provided with any
desired number of teeth; however, assum mg it to be
provided with fifty teeth, and assuming the I Casuring
wheel to be of a circumference of one foot, 1t 1s evident
that a complete rotation of the computing wheel will
indicate fifty feet. A spring pawl 12 of simple con-
struction is attached to the frame 2 in such a mannoer
as to engage the toothed periphery of the computing
wheel; said pawl being so constructed that while it
will not positively obstruct the rotation of ilie comput-
ing wheel in any direction, it will serve to prevent ac-
cidental displacement of the latter.

15 designates a slide, movable longitudinally upon
the leveling rod 1 and carrying a target 16. Suitably
mounted near the upper and lower ends of the leveling
rod are guide wheels or pulleys 17 and 18 supporting an
endless flexible element, such as a chain 19, which is
also guided over, or in contact with, the periphery of
the measuring wheel 4, so that said chain or flexible
clement will be operated by the rotation of said meas-
uring wheel; it being understood that positive connec-
tion, frictional or otherwise, exists between tho grooved
periphery of the measuring wheel and the chain or fexi-
ble element so that, assuming the circumierence of the
measuring wheel to be one foot, a complete rotation of
sald wheel will cause a given point of the flexible cle.-
ment to be moved or displaced to the extent of pre-
cisely one foot. In order to cause this result to he Posl-
tively att&ined, the circumference of ilie nmeasuring
wheel may be provided with sprockets or rregularities
to engage the links of the chain; but such construciion
18 obvious and well understood, and it is not deemed

same. A clamping or se-
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curing member, conventionally indicated at 20, serves

o connect the target-carrying slide 15 detachably with
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the chain.

Tt will be readily seen from the foregoing construc-
tion, that each rotation of the measuring wheel will
cause the target-carrying slide to be moved upon the
leveling rod a distance which 1s exactly equal to the
circumference of said measuring wheel; also, that the

number of rotations, in one directlon, of the measur-

ing wheel will be indicated upon the face of the com-
puting wheel by the hand pointing to the scale of the
latter. 1t will furthermore be seen that the target-

carrying slide may be detached or unclamped from

the chain or flexible element 19, so that the target
may be adjusted upon the leveling rod without chang-
ing the position of the measuring wheel and the com-
puting wheel. |

A somewhat modified construction of the invention
has been illustrated in Figs. 5 and 6 of the drawings, the
object of said modification being to dispense with the
chain or flexible clement. Under this modification
there is provided a frame 21 longitudinally slidable
upon the leveling rod 1 and provided with bearings for

o shaft or arbor 22 carrying a measuring wheel 23 which.

‘0 this instance is provided with a toothed periphery
engaging a rack-bar 24, which 1s mounted longitudinally
upon the leveling rod. ‘The measuring wheel 23, which
‘s of a certain stated circumference, is provided on
the face thereof with a scale, substantially like that
upon the measuring-wheel 4, hereinbefore described,
except that it is made to read in the opposite direction.
The arbor 22 is provided with an operating handle ox
cranl 95 and with a tooth 26 engaging the toothed pe-
riphery of a computing wheel 27 which is supported
sor rotation in-the frame 21, and the face of which 1s
provided with a scale consisting of consecutive num-
bers, from one upward, one for each tooth, and said
scale reading reversely to that of the computing wheel
3, hereinbefore described. Hands or pointers, 28 and
99, are fixed upon the frame 21 to cobperate with the
scales of the measuring wheel 23 and the computing
wheel 27, respectively. The slide 21, which carries
the measuring wheel and the computing wheel, also
carries a target 30, and it will be readily seen that said
target may be moved to various positions upon the
leveling rod by rotating the measuring wheel, the
toothed periphery of which engages the rack 24, thus
causing the slide to be shifted to various positions.

Tn order to enable the target 30 to be adjusted upon
ihe leveling rod without changing the position of the
measuring wheel 23 and the computing wheel 27, 1t 18
necessary that means be provided for temporarily disen-
gaging the rack 24 from the toothed periphery of the
measuring wheel; and to this end it is proposed to secure
the rack-bar upon the leveling rod by means of headed
serews or fastening members 31 engaging slots 32 in the
rack-bar; springs, 33, being placed in said slots 1n such a
manner as to hold the rack-bar normally in engagement
with the toothed periphery of the measuring wheel 23,
and yet in such a manner that the rack-bar may be tem-
porarily disengaged from the measuring wheel by plac-
ing it against the tenson of the springs. By this simple
construction provision is made for adjusting the target

- 30 upon the leveling rod without shifting the position of

i

the measuring wheel 23 and the computing wheel 27.

864,485

The operation and advantages of this invention will
be readily understood from the foregoing description,
especially when taken in connection with figs. 8and 9

of the drawings. The table illustrated in Fig. 8 isruled
with columns or vertical divisions marked as follows:

Point, Rear sight, Front sight, Rise, Fall, Rel. rise,
Distance, Add, Subtract, Rel. rise, Remarks; sald ver-
tical columns being intersected by horizontal lines.
Fig. 9 indicates a profile laid out by the use ol the appa-
ratus, said profile extending between the points A an.

70

79

B. The theodolite, which is conventionally indicated .

at 35, having been erected at a convenient point, G, in-
termediate the points A and B, the operator sights back
to the point A, where the leveling rod 1s temporarily
held by the assistant, and the reading, which 1n the
present instance is 3.50 is noted upon the table. The
measuring wheel and the computing wheel of the appa-

ratus ave now adjusted at zero, and the leveling rod 1s

carried by the assistant to the point 1 intermediate the
theodolite at the point A. The assistant now turns the
crank of the arbor carrying the measuring wheel until
the target is carried intolineof sight, and the reading, 1n
the present instance, 1.93, 1s noted upon the table; de-
ducting 1.58 from 3.50 leaves 1.92, which indicates the
actual rise which is noted in the proper columns upon
the table; the distance, in feet, between the points A

“and 1, in the present instance, 23, is also noted upon the

table. The operator’s assistant now carries the leveling
rod to the point 2 intermediate the theodolite at the
point 1, and the measuring wheel is again rotated until
the target is brought into the line of sight; the reading,

in the present instance, being 1.31 which, deducted -

from 1.58, leaves 0.27 indicating the actual rise which,
together with the reading, 1s properly noted upon the ta-
ble; in the column marked Rel. rise is noted the rise at
the point 1 plus the rise at the point 2; in the present In-
stance 2.19. The leveling rod 1is now carried to the
point 3, which is intermediate the theodolite and the
point B; manipulating the measuring wh eel to bring the
target into the line of sight, in the present instance
brings about a reading of 0.50 which, deducted from
1.31, indicates a rise of 0.81, which, added to the previ-
ous relative rise, 2.19, makes a total of 3.00, which 1s
noted in the proper place. Itisnow found necessary to
move the theodolite, which is next erected at the point
D. The operator now sights back to the leveling rod,
which still remains at the point 3, and the reading,
which in the present instance is 3.56, is noted upon the
table. The target is now disengaged from the mechan-
ism whereby it is operated, which is accomplished by
unclamping the target-carrying slide from the endless
chain in Tigs. 1, 2, 3 and 4, or by disengaging the rack-
bar from the measuring wheel, under the construction
illustrated in Figs. 5, 6 and 7, and the target is moved
manually until it is carried into the line of sight without
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changing the position of the measuring wheel or the

computing wheel; this having been accomplished, the
target is once more connected with its operating mech-
anism. The leveling rod is now successively carried to
the points 4, 5, 6 and 7, and the proper readings are
made and noted upon the table, as indicated 1n Fig. 8.
It is now again necessary to change the position of the

‘theodolite, and it again becomes necessary to disengage

the target from its operating mechanism in order to
move it manually into the line of sight, at the point 7.
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It 1s obvious that whenever the contour of the profile
indicates a fall instead of a rise, the reading will be de-
ducted from instead of added to the previous figures in-
dicating the relative rise, as will be readily understood
by reference to Figs. 8 and 9 of the drawings.

This improved device, as will be seen from the fore-
going description taken in connection with the draw-
ings hereto annexed is extremely simple in construc-
tion and it may be manufactured and placed upon the
market at a very moderate expense. It may be reacdily
and successtully used by parties who are not technically
educated and specially skilled in the use of surveying
apparatus, and by the use thereof land may be surveyed,
ditches laid out, and other work of a like nature be sue-
cesstully performed without necessity of employing
skilled labor. Mistakes caused by ignorance or inad-
vertence will also be avoided, since the target may be
brought into the line of sight at a much greater distance
than the voice will carry, and by the use of the im-
proved apparatus it is unnecessary for the operator to
shout 1nstructions to the rodman or assistant.

11 1s desired to be particularly understood that while,
In the foregoing, the preferred construction or construc-
tions of the improved apparatus have been described,
numerous changes and modifications may be made in
the detailed construction without departing from the
spirit of the invention; I therefore do not limit myself
lo the precise construction herein set forth, but reserve
the right to any changes which come properly and
fairly within the scope of the invention.

While an operating handle or crank. 20, has been
shown in Figs. 5, 6, and 7 of the drawings, it is obvious
that under the construction illustrated in said figures,
the said crank cannot be used {or etfecting adjustment

39 ol the parts when the frame 21 is to be moved beyond

40

the reach of the operator, as is sometimes the case; lev-
cling rods of a length of fifteen or twenty feect, or
more, being occasionally employed; it may, therefore,
at times, be desired to dispense with the crank, and
to provide an endless chain for effecting adjustment
of the frame, substantially as shown in Figs. 1to 4, in-
clusive.

1t 1s also evident that the scale upon the leveling rod
may be dispensed with, when desired, as rise and fall,
or variations in the profile may be read off on the com-
puting apparatus. '

3

What is claimed is:—

1. A leveling rod, a tarcet movable upon the same, a
measuring wheel, and connecting means between the mess-
uring wheel and the target, whereby the latter is moved by
the rotation of the wheel.

2. A leveling rod, a target movable thereon, a measuring
wheel, connecting means between the measuring wheel and
the target, whereby the latter is moved by the rotation of
the wheel, and a computing wheel operable by the rotation
of the measuring wheel.

3. A leveling rod, a target movable thereon, a measuring
wheel suported for rotation, connecting means between the
measuring wheel and the target whereby the latter is
moved by the rotation of the wheel, and compiting mech-
aulsm to indicate the number of rotations of the measur
ing wheel,

4. A leveling rod, a target-carrying slide movable upon
the rod, a measuring wheel supported for rotation, and a
suitably guided endless flexible memDber engaging the meas-
uring wheel and connected detachably with the target-car-
rying slide.

D. A leveling rod, a target-carrying slide movable thero-
o1, a measuring wheel supported for rotation. euide wheels
supported for rotation upon the rod, an endless flexible
member suported by the guide wheels and guided over and
in positive engagement with the measuring wheel, and
means for detachably connecting the target-carrying slide
with the endless flexihble member.

6. A leveling rod, a target-carryving slide movable there-
on, a frame secured upon the rod, a measuring wlheel SU-
ported for rotation in said frame and having a scale upon
the face thereof, a hand or pointer fixed upon the frame
and cobperating with said scale, a suitably supported and
gulded endless flexibhle element engaging the measuring
wheel and actuated thereby, means for detachably con-
necting the target-carrying slide with the endless flexible
element, and computing means for indicating the number
of rotations of the measuring wheel.

7. A leveling rod, a target-carrying slide movable there-
on, a frame secured upon the rod, an arhor in said frame, a
measuring wheel a crank and a single tooth fixed upon said
arbor, a peripherally toothed computing wheel supported
for rotation in the frame and engaging the single tooth
upon the arbor of the measuring wheel, hands fixed upon
the frame and couperating with the measuring wheel and
with the computing wheel, a suitably supported and gcuided
endless flexible element positively engaging the measuring
wheel and actuated thereby, and means for detachably con-
necting the target-carrying slide with the endless flexible
element.

In testimony whereof I aflix my signature, in presence of
IWwo witnesses, -

JOIIN OSS.

Witnesses -
J. 0. FERAGEN,
M. J. SOLUM,
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