IMPROVEMENTS.

It is a gratification to us to be enabled to say to
our friends, that not only is the invention and
introduction of ENGINEER'S TRANSIT due to our house,
but likewise, in our belief, we are justly entitled
to claim that every actual improvement, in either
Transit or Level, as well as other instruments,
have originated wilh us.

GRADIENTER.

This important addition to our Transit instrument measures, with accuracy,
and economy of labor and time,
1st, Gradients,
2d, Distanecs,
8d, Actual differences of Level.

The ordinary Transit simply measures the sngu];lr position, as referred to &
certain line; the Gradienter addition determines every other condition necessary
to establishing the actual pesition of any point.

The addition ndds very little to weight of plain instrument—nothing whatever
where level is already placed on, and its peculiar advantage consists in no manner
interfering with the use of instrument as a Transit.

In its eonstruction, a elumping arm extends downwards from axle upon which
telescope revolves, and is forked at lower extremity to embruce & micrometer
headed nut. This nut moves along a serew, accurately cut upon our straight
line engine, making a certain number of revolutions to the hundredth of a foat.
The head of screw is graduated into one hundred parts, and attached is a zeru
edge for reading graduations.
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If the line A A represents the centre line or optical axis of telescope, wher
level, and which produced strikes a rod at D; C E, the perpendicular or clamp
piece of Gradienter; and E E the micrometer screw parallel to telescope or
A D:—then, when we clamp Gradienter, and move the micrometer screw along
E E, the telescope and its produced line will also move the same angular dis-
tance, the produced line striking at D/,

1t is evident that C E E/ and C D D’ are similar triangles, and if we know
positive values on one, and relative values of both, we can determine other
values.

Thus, if one revolution of micrometer screw moves Gradienter with a propor-
tion of one foot perpendicular to one hundred feet horizontal, then the telescope
would be elevated (or depressed) as to indicate a difference of one foot on D D/
placed one hundred feet off ; and two revolutions indicate an elevation or depres-
gion of iwo feet in the hundred feet. Hence, the number of revolutions, and
parts of a revolution, as indicated by graduations on the screw head, measures
the grade from the level,—not in terms of are, but in measures of hase.

As the proportion of serew is such that a full revolution gives one foot vertical
in a distance of 100 feet horizontal, when the motion of telescope measures this
foot, it necessarily follows the rod must be 100 feet distant; or if telescope
measures 1.50 feet, the rod must be 150 feet distant.

Ow if points D D/ are at a fixed distance from each other, so as to form a
base, and the Gradienter is moved that the micrometer hend travels as to bring
iice of sight from D to D/, then is given the similar sides D D’ and E E, and
their proportional value to otlier sides, from which C D or distance is known.

It will thus be seen how simple are the principles upon which Gradienter
depends. For its use, we give following simple

DIRECTIONS
where the screw and micrometer head are so arranged as one full revolution, or
100 gradustions gives proportion of one foot vertical to 100 feet horizontal.

TO RUN A CERTAIN URADIENT.
Bring Telescope level by means of milled head; then moting reading, continue motion
of milled head one revolution and part thereof for each foot and part thereof, of foou

per hundred of your desired gradient.
Thus to set off gradient of 0.5 foot per 100 feet, move micrometer milled head

50 graduatious from the level.
To set off 2,25 foot per 100 feet, move 2 revolutions and 25 graduations.
TO MEABURE A GRADIENT,
Bring Telescope level, and nole reading asg before; then turn micrometer head until
s2lescope line atrikes the target or other olject; the number of revolutions, and parts
of n revolution, indicate the feet and parts of feet per hundred of gradient.

Tuus 1.40, or 1 revolution and 40 graduations, indicate 1.1G foot per 100
feet; 2.50, or 2 revolutions and 50 graduations, indicate 2.50 foot per 100 feet.
TO MEASURE DISTANCES.

Performed by two methods.
1st, By use of usual graduated vod. Dy moting distances on rod graduated in

uasual style, passed over by ons revolution of micromeler head.
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Trus, if one revolution of micrometer head passes the reading by the ecross
web of telescope from 5.00 ft. to 6.27—difference 1.27, the distance is 127 feet;
if from 4.50 to 6.78—difference 2.28, distance 228 feet.

It is not necessary the operation should be confined to a single revolution of
head, but there may be made as many as desirable. Thus, as above, the first
veading 5.00, 8 revolutiens gives 8.81—difference 3.81; divided by 3, pumber of
revolutions, 127. Again, first reading 4.50, 2 revolutions give 9.06—difference
5.66; divided by 2, number of revolutions, 228 feet.

2d, By having an ascertained base, as two targets or other marks placed
upon & rod, at any desired distance npart. Bring telescope on one larget or mark,
note reading, and turn micrometer head until it strikes other; the difference in readings
or number of graduations passed over by micrometer head, divided into base and
mulliplied by 100, gives distance.

If in previous figures we denote D D/, on this case, our base by &; C D the
distance by d; number of graduations passed over by =; then we obfain ns

formula, d= :,—
Or, DISTANCE EQUALS BASE, DIVIDED BY NUMBER OF GRADUATIONS.

As the graduations are hundredths of a whole revolution, it is necessary to

multiply result by 100 to bring it to feef.

Trus, targets are placed 6 feet apart, number of graduations passed over arc

250, or 2 revolations, 60 graduations; then
500 — 2,40 X 100 = 240 feet.
Targets B feet apart, graduations 315,
$08 = 2.539 X 100 = 253.9 feet.

The advantages of this last method consists,

1st, In the sights being taken on targets or other promiment marks, more
plainly visible than figures or graduations on a rod, by which means a distance
of at least three limes as great can be taken as where it is necessary to read the
figures; or same distance can be taken (except short distances, where figures
are very distinet) with three times the comparative aceuracy.

2d, The base can be changed as desired, and made to suil the nature of work
and character of ground.

It is not necessary in this method to use a graduated rod; any two marks at
ascertained distance apart answer equally as well.

In previous description we have supposed the fineness of serew to be such as

to give u ratio of one foot vertieal to 100 feet horizontal. We have deemed it _

preferable, in our larger iustruments, to make screw finer, as giving more
sensitive motion, and have made it to have ratio of 0.5 foot vertical to 100 feet
horizontal. The former rules should then be modified as follows:
ToO RUN CERTAIN GRADIENT.
Turn micrometer head, double the number of graduations of micrometer head thay
is wanted in feet, per hundrea.
Thus, wanted 1.7 fl. per 100, turn 1.7 x 2 = 3.40.
TO MEASURE A GRADIENT.
Divide the number of graduations of micrometer head by 2, to obtain ratio per

hundred.
Thus, 280 graduations, *50 = 1.40 foot per 100,
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TO MEASURE DISTANCES.
1st, By use o usual graduations on rod. Move double number of revolutions.
Trus, two revolutions give 2.60 on rod; distance equals 260 feet.

2d, By ascertained hase.
Change formula into d="%;
OT DISTANCE EQUALS TWICE THE BASE, DIVIDED BY THE NUMBER OF GRADUATIONS

Tuus, base 6 feel, graduations 500; distance 240 feet.

In use of Gradienter, us in use of every instrument to which a serew move-
meut is attached, it is preferable to set micrometer head somewhat back, and
bring it up to readings in direction in which movement is to be made. Though,
perhaps unnecessary, it is & precaution that is always advisable.

The utility of Gradienter in running of grades on rail-road or other work, or
in measuring gradients on preliminary or location, are eyident to any engincer.

To illustrate its benefits in o general way, supposc the Engineer to desire a
position of point, not ouly as regards alignmeni, but also as to distance, grade
and difference of level.

He sends rodman to point, with target (fixed, if desired, at height of instru-
ment), and with another target, or other plain mark, placed at, say 6 feet apart
from first. IIe brings telescope level by micrometer head, and from this raiscs
or depresses telescope, by micrometer, until it sirikes first target. His readings
then give him his gradient. He then makes a full revolution (or two or more if
desired), and reads distance on his reds; or, he uses base on rod, and reads the
number of graduations passed over, and thus obtains distance; or again, uses
both methods, one to check other. Having distance and gradient, he multiplies
them together, and obtains difference of level.

ExampLe.—Suppose, with serew giving ratio of 1 vertical to 100 horizontal,
the observalions are:
From level he depresses 283 graduations.
1 turn of serew gives . 810 feet on rod.
Motion over base of 6 feet gives . 193 graduations.

Then, 1.92, divided into 6, gives . 810.1.

Results, therefore, gradient, 2,83 ft. per 100 fi.
Distanee, : ? . 310 ft. by reading.
Or more accurate by base, . : 310.1.
Difference of level, 2.83 3 810 . B.773.

With serew giving ratio of 0.5 fi. per 100 feet, the observations would have
been—
From level, grade ’ 5.06 graduations,
2 turns of screw give : . 310 ft. on rod.

And base 6 feel, 286 graduations.

No other instrument in practical use uccomplishes the same results, viz.,
measurement of distances, grade and differences of level. For the measurement
of distances we believe it preferable to the stadia wires. As a measure of com-
parison we generally place fixed stadia wires in telescope. As compared with
stadia it has several advantages; the line of sight is in all cases directly in
optical axis of telescope, being unaffecied by want of fluiness in the field, &
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source of inncouracy and great objection to the stadia; the measurements are
made from centre of instrument direct, while in stadia measurements it is claimed
allowance must be made for focal distances.

A great advantage in favor of Gradienter lies in the inability to use ordinary
stadia wires at a distance beyond where the figures on rod are plainly wvisible,—
the setting of targets in use of stadia is so slow, and so difficult an operation, as
to forbid its general use, while the reading of hundredths of a rod, at any great
distance, is an impossibility. The Gradienter, on contrary, in use of buse
system, makes the sights to targets or other marks which can be made, as dis-
tinct as needed. Not only this, but the base on Gradienter can be altered—made
large or small—to suit character of work desired.

That property of the Gradienter, by which all that is positively required for
its use, is to know the simple distance of marks or targets apart, is a remarkable
illustration of merits of Gradienter. Using this distance as a base and measuring
distance by micrometes screw,—WITHOUT USE OF GRADUATED ROD, with nothing
but the knowledge of this distance of targets—then follows:

The measurement of Grade.
L . of Distance,
£ «+  of difference of Level.

It is not even necessary to know this distance at the time. 1In case of emergency
two marks may be placed upon a temporary rod, the observation made and dis-
tance of targets obtained afterwards.

The form of Gradienter, of German origin, where the micrometer screw ig
placed under the end of telescope, entirely prevents the use of instrument as 2
Transit, producing an instrument which the Engineers of this country look upon
with especial disfavor.

With advantages enumerated, taken in connection with its adding nothing te
weight or complexity of Transit with level to telescope, we feel confidence in
recommending to favor of profession Young's Gradienter.

EYE PIECEX

The Improved Eye Piece adjusts the focus to web with great precision and
gmocthness. It is so made that the eye picce does not turn as it moves out and
back, but moves in same straight line, preventing rotation of eye piece upon
image.

An incorrect focusing of eye piece produces parallax in sighting, throwing
ahject to one side or other of web. An accurating focusing of eye piece is of as
much importance as power of telescope; and as power increases il is the more
diffieult to foous with the usuul slidle—with extreme high power slmost im-
possible—hence, importance of this improvement.

* The original adjustable eye pirce we belleve to have been made by Mesers,
Kubler & Seelhorst. We belivve our method o be an improvemeut.
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IMPROVED TELESCOPE OR WER FASTENER.

In the usual consiruction of the Level instrument, even when in perfect
adjustment, an observation taken other than at immediate intersection of cross
web, tends to produce error, from the rotation of telescope in Y bearings throw-
ing all other parts of horizontal web above or below the true level line. The
bringing to exact intersection on rod is tedious,—the examination and cor;ection
of horizontal web each time still more so; while, unless one of these are resorted
to, error is almost certain, and this error is the greal source of inaccuracies in
operation of levelling.

To obviate these errors, we fasten the telescope on the Y's so as to prevent
any rotation. Observations can be made af any portion of the field of view
equally as well as the centre. Amother advantage consists in the uert;i;; ;vi‘ti;
which the Engineer can regulate the perpendicularity of his rod. *

The aitachment interferes in no manner with adjustment of instrument, It
has met with universal approbation wherever used. .

SLIDE PROTECTOR.

; The motion of tube or slide of object glass upon main teleécnpa tube is apt in
time to _wear, one or both sufficient to produce a shake, the result of which is to
throw line of sight Lo one side or other in focusing the telescope. Imability to
wear a long time without shake is a sign of a poorly constructed instrument;
but even in best constructed the dirt, grit, &c., which adheres to slide and i;
carried into tube by it, is a cause of more rapid wearing, or & greater incon-
Tenience at the time, be a fretting of the glides. Rain and moisture is also carried
in, making air inside of tube damp and affecting the performance of telescope

As s preveniive we have added our Svive ProTEcTOR,—a thin tube or slea;re
covering the slide and moving with it, so that neither dust nor dirt can reach it

The attachment preserves the slide, upon which perfection of cul}imntiur;
depends, in good condition for a much longer time.

TANGENT.

The Tangent with double nut. or a follower, and spring between the two in
such manner as to keep them apari, is an English invention.

It forms a desirable method, whereby the wear of a screw is constunlly taken
up and dead motion prevented.

We have improved upon this by an addition, so covering the tangent as to
prevent dust, dirt, &c., from reaching it.

There are other points of improvement in our tangent screw, such as length
of altachment, by which the screw is kept acting more nearly at a tangent.




