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ENGINEERS’ TRANSITS.

[ s

Standard size for the highest class of eng-
ineering, Plameter of Hmb graduation, 6%
inches, two vernlers at an angle of A0 degrees
from line of telescope read 10 single or half
minutes; needle 4115 inches long; extra fine achro-
matlie telescope magnifying 25 diameters with
w1l the Intest modern improvements of the best
workmanship Weight of instrument 18 1bs,
FPacked In fine mahogany box with all access-
uries,

Price
No, 1—Transit, with piain I"il‘m‘u;_lh. L. - 8105 00
No. 2—Transit, with le and clamp tele-
‘unpl‘_. ...... ceeias 180 DO
No. 3—Transit, with level 1m| 1»1.1m.p and
gradienter to telesc RS EII 185 )

No. 4—Transit, same as No. 2, but with
vertical are , ........

No, 7—Small mountain transit, wi{h lcw.i
and clamp to telescope..... ... 175 00
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SURVEYORS' TRANSIT.

No. 17,
No, IT—Hurveyars' Translf, made eapecially

for Surveyors, Contractors and Bullders. With
eracting telescope, Y Ih, 4 in, level to tale-
Bcope, object glasa 1 In, dlameter, puck and
pinion to oblect sllde, spiral motlon focusing
arrangement to eve plece, clamp and tangent
Borews to telescope axis, vertlele cirele 334 in.
ailvered, graduated to degrees and numbered
0-180-0, with wvernler reading to five minutes,
hovizental Timb, 634  inch dlameter, 8ilvorad
graduated to 1% degrees, and numbered 0-180-0,
one double vernler reading to single minules,
vernier opening at an angle of 50 degrocs to 1ine

gight., Compass needle 5 In., w varlation
plade, two plate levels, clamp and (; ant gerews
to harizontal plates, 4 levellng sorew ahilting

center, TInstrument packed in a polished wooden
hox, with sunshade, plumb bob, magnifying
glass, and :1:1JL|S-ting‘ pins. Welght of lnatru-
ment, 11 Ihs,

Price, complote with trlpod. . .. voene RS op

ST

i

Tue L, Brucrsmann Co,

THE TELESCOPE COMPASS.

] An Instrument constructed for Lhe needs of
County Burveyors, or all who want to do good
land surveying, \ll do nol ears to Invest for a

regular transit, It s bullt simbluy to a

8 long,
varintion plate Inside l'hn- compasgys box.

trangit, compass needle H1g inel

Inrge
with
Mine

achromatic Lelescope 836 lnches long, with rack
and pinion and focusing arrangement for cross

wires, clamp and tangenl screw for center,
and clamp to
geope,  Packed in nice mahogany finished hox.

cian be provided with level

No. 1I5—Vernier "Transit, plain telescope,
with tripod, complete, . ......

No. 1—Vernler Transit, with level u.nd
clamp to Lelescope, tripod, com-

3 s oA SRR T T s s
Nig. lu.\—\'\ fth full \'Ll‘LlLJ,‘.I Li]‘.L]L vernier
reads to & ... g NIFn it

It
tele-

Price

A 75 00

90 00

100 00
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SURVEYOR'S VERNIER COMPASS.

Thls Compass 18 of the best and modern con-
Btruction, of best workmanship., It has detach-
able slghts graduated for taking angles of ele-
vatlon or depression, The Vernler for the mog-
netle varlation ls Inside the compass box, to be
get by rack and pinion. The needle is 5 inches
long and very sensitive. P'wo stralght levels ot
right angles for setting the Compass levael, also
un outkeeper la provided,

Price
No. 21—5  Ineh WVernler Compass with

Jagcob atafl mounting. ......... % 35 o0
6 Ineh Vernler Compass with good, sub-

glantial tripod in place of staff

MOUNTINER i, v sk e e v O D0
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ENGINEERS' LEVELS,

Ot
-r

B ey

Engineers’ lovel of best workmanship and
lntest fmproved construetion, with long center
of east steel highly sensitive, ground level vial,
achromatio telescope of 10 dlaméters power; of
the very best workmanship; packed In nleely
fNnilslied mahogany box with all accessories,

Price

No. 11 —Engineers' Level, 18 inch tele-
BCOPR o Vi daisisie s st wIL 10 00

No. 1MA—Engineers” Level, 20 Inch tele-
BRODR o i e siraais . BLEO 00

No, 11B—Enginecrs’ Level, 16 Inch tele-
AP S T BUAN s 2 s $100 00
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SURVEYOR'S LEVEL.

Tre L. Deexmanx Co.” 7

ARCHITECT'S LEVEL.

No, 12, e )

This Instrument s especially deslgned for the
use of County Surveyors and Rallroad Engl-
nears, who want to do good levellng and do not
care for the expensive high-grade level. With
the exception of some technleal points and the
fine finlsh, It 18 made the same a8 the high-grade
Engineers' Level, Length of teélescope, 16 In,
objective, 13 in.; length of level vial, 6 In, aec-
curately ground and very sensitive; with elamp
and tangent to axis and all adjustments required,

: Price
Complete with tripod and packed in nice
hardwood case, with shade and adjust-
ng pins . ey sl D

This ingtrument is constructed the same as the
large Y level, but has also a horizgontal cirels to
read by vernfer to § minutes; it has fine achro-
matle telescope 12 in, long, magnifying 20 dlam-
eters, with rack and pinlon for focusing, also
focusing arrangement for eross-halrs, It is pro-
vided, besides the regular large triped, with a
amall drivet, to place instrument on a wall.
Constructed eapecially lfur architects, builders,
millwrights, englneers nnd surveyors.

Price

No. 13 —Architeet’s Level . ..o.ovvveno.. .. 345 00
No. 13A—Same with clamp and tangent

o e SR SR e 50 00
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DRAINAGE LEVEL.

No. 14,

Constructed for the use of bullders, farmers
and ‘ditchers, 1t 1s provided with a powerful
achromatic telescope 12 Inches long, with fixed
croga-halrs inside, with which a levellng rod

can be read at HO0 feet distance, The sensitive
level vial will tell a variation of % of an Inch
In 100 feet distonee after being leveled up. 1t
ean he revolved and keep In the Ievel plane,
All made of besl bronze metal, finely finished
and packed In a neat little hardwood box,
Price

No, 14 —Amerlean Dumpy and Draln-

age Lovel. complete. ... ovve .oy $25 00

No. 14A —Bame instrument with horizon-
tal cirele, like Architect’s Inst. 30 0

ol

-
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40,

PHILADELPHIA RODS,

No., 40A, No, 44,

Each

- 812 00

ai-
No, 40A—Philadelphia Rod, like No. 40, but

vided into feet and 10ths, vernier
and

hardwood,
with target,
er and elamp, T feet, sliding
10ths

100ths,
feet,

g
u:

g to
13 feet....
into

to

vern
out
divided

Fiag Pole USERet, .. .o i

o [
R\
e .y
- | . .
L A e
-yt
5ﬁ_ﬂ|-t: A
Homge
oM @ o
Hlil: bw " .
O A
HEEAY g
F <
4 Ao & R
CufasE=8g
!:OE —";C}HH
.E.mcfg,jw:n
= B
e 5 o
'af{iﬂan” By
;Ho8e B8
Soma e A
fRT 8
ShR2E" b
D R =2
| By
¥
é -]
% -



10 Tue L, Beckmany Co.

STEEL TAPES.. |

Reel No. 1, $1.26 Reel No, 2, $1.25

These tupes are marked every foot, with first
foot divided In 1/10 of a foot, with plain figure
nt each mark.

Prices given below are for tapes divided every
foot, with first or extra foot in 1/10,

Tapes (umpll’tc with Reel, a

No, Me—100 feet ~each, § 4 76

B BN R - each, 7 00

No. 916—300 feet 3 ceeaeh, 10 00
For each 100 feet more add. 3 00
TN TS . . cataraaie s e dateia 475
200 YA a T - 7T 00
b d o 6 ) PR e R R 10 0D

Tapes Only \Vllll lungn.

No, 916—100 feet. ceis e ceach, §3 60

No. 916—200 feet....... A TR anale 5. i eor e s eh, G M

vyt RS ) B SRR PGB P each, o 0D
For each 100 feet more add.. . .00
FORAnkes v e e ]
ot B TR T N e R e e i 4 0p
B0 HNEE. | b e N, o 9 o

————
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INSTRUCTIONS ABOUT USE AND AD.

JUSTMENT OF INSTRUMENTS.
COMPASS NEEDLES.

Of late years since electric rallwayg have be-
come B0 numerous the difficulty with Compasas
Needles has Increased, Partles riding on elac-
tric cars should put the Instrument on the rear
platform or on the seat, but*never on the floor
inalde of the ear. Rubber or glass are Insu-
lators for electrieity, but do not Insulate the
magnetism,

The 8 end of the needle has a fine coll of cop-
per wire which can easily be moved to and from
the eenter to balanece the needls properly., The
needle la adjusted before It leaves the factory,
but should be re-balanced after reaching Its
destination, as the magnetle bearings vary In
different localitles,

Needles are oftlmes affected while bheing used
on the street near electrle condults. If the
needle 18 effected it will be notleed after levellng
the instrument that the needle Is out of balance
or the North end adheres to the glass, Wat the
finger and touch the glass over the end of the
needle; Il this does not cause the needle to take
fta normal position, the needle Is at lenst partly
demagnetised.

If, however, the instrument has been abusad,
or the needle let down on Its center in a qulick,
rough manner, then It is likely that the center
pin or jewel Is broken or dull, which will cause
the needle to aet slow and sluggish. In this
case it is necessary to sharpen the pin with a
very small plece of very fine oll stone by rub-
bing it around the pin with the face of the stone
at an angle of about 40 degrees until the point
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18 80 fine that It will adhere to the fingernalil
at the slightest touch, For recharging a needle
use a magnet, which can be purchased at any
hardware store. Draw the 8 end of the needle
several times across the N end of the magnet,
and the N end of the needle across the 8 end
of the magnet. Be sure that the ends
of the needle, compass cirele and @ also
the jewel are clean. Clean the Jewel with a
clean pointed plece of soft wood, If these minor
repairs and adjustments cannot be made satis-
fpetory send the Instrument to us and we will
make the repalrs at o slight charge, The mag-
net ghould not be kept near the nstrument,

Always keep the needls screwed up agalnst
the glass when not In use,

The magnetlie neaedle In almost all parts of the
United States polnts more or less to the east
or west of a true meridlan, Thls deviation,
which 1&g called the varlation of the needle, 18
not constant, but Increases or depreases. to n
very senslble amount In a serles of years.

HOW TO USE THE COMPASS ON AN
INSTRUMENT.

The surveyor should keep the South end to-
wards his person, and read the bearings from
the north end of the needle, He will observe
that the E and W letters on the face of the
compass are reversed from thelr naturdal posi-
tion, In order that the direction of the line of
glght may be correctly read,

The compass-cirele being graduated to half
degrees, a little practice will enable the surveyor
to read the bearings to quarter degrees, or even
less, estimating with his eyve the space bisected
by the point of the needle; and as this Is as
close as the traverse table is usually caleulated,
it is the general practice,

$-

.

—k a

L
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HOW TO SET THE VARIATION PLATE.

To set the Variation the surveyor oan, by
moving the vernler to either side, and with it, of
course, the compass-circle attached, set the
Compass to any varlation,

He therefore places hig instrument on some
well-defined line of the old survey, and turns the
tangent gcrew or the pinfon untll the needle of
hia Compass indicates the same bearlng as that
given In the fleld-notes of the original survey.

Then, clamping the vernler, he can run all the
other lines from the old fleld-notes without
further alteration,

The prinelpal causes of error in the needle,
briefly stated, are the dulllng of the pivot and
the resulting Injury to the Jeweled-center, the
logs of polarity In the needle, the influence of
local attractlion,

If o slight difference exists between the old
and new readings, it would show the change of
the variation of needle from the former date
and present time,

The variation of the needle at any place being
known, a true meridian;, or north and south line,
may be run by moving the vernler to elther side,
a8 the variation is east or west, until the are
passed over on the limb is equal to the angle of
variation, and then turning the Compass until
the needle is made Lo cut the zeros on the grad-
vated circle. The line of sights will then glive
the direction of the true meridian at this point.
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HOW TO READ THE VERNIER OF VAR-
IATION PLATE, OR OF SURVEYOR
TRANSIT, OR ARCHITECT LEV-
EL AND VERTICAL CIRCLE
OF TRANSIT.

Pirst see If plate Iz dlvided Into full degrees
or half degrees, If, in half degrees, the wvalue
of each mark I8 80, On the vernler we have
30 marks to equal 29 marks of the limb plate,
each mark belng 1 minute smaller than on the
Himb or plate, Now see what line of limb marks
the zero op vernler has passed, In the direction
that the vernler lg turned around the limb, then
follow the wvernler to fAnd a line which coin-

cldes exactly with a line on lmb plate; if this ,

be the 8 llne and the former reading of zero
of vernier was 18° 30' the vernler would stand
on 182 38, 18 deégrees 38 minutes. If vernler is
of the folding style, begin to read at zero In the
directlon that the angle ls turned and follow
on reverse slde up to the eenter,

If plate Is divided In alngle degrees, 11 parta
of plate are divided Inte 12 parts of vernler;
therefore, overy mark of vernfer represents b
the rending of vernler I1s done the sameée as above,
only every mark multiplied with 6,

ADJUSMENT OF INSTRUMENTS.

All imstruments are corefully adjusted before
leaving the factory and should not be meddled
with unless absolutely necessary. Transporta-
tion may bhe the cause of Instruments being
alightly out of adjustment. "The follewing In-
gtructions should be carefully read:

To Focus the Crosshairs in Telescopes—Turn
eyeplece in and out In serew movement till hales
appear sharp cut. They are perfectly fooussed
if they appear stationary while you move your
. exe quickly to the right and left

‘i—.\. '
—
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ADJUSTMENT OF TRANSIT AND
VERNIED TRANSIT.

For those unacquainted with the adjustment
of instruments we will give a short descrip-
tion of same:

To Adjust the Levela—DBring the bubbles of
the small levels In the ¢enter by means of level-
ing serews and turn the Instrument 180°; If
the bubble now runs to elther slde, adjust one-
half the error on the small capstan head screws
at the end of levels, and the other half by levels
Ing screws and repeat until the bubble stays in
the center,

To Adjust the Stamdards—Level up, Instru-
ment carefully; slght at some high oblest; elamp
instrument, now bring telescope down to blaect
some oblect at the base; reverse instrument
1809; bring telescope to again bisect mark at
bhage and elevate telescope to the top mark, It
the wire eut thls mark, the telescope moves in
a true verticnl llne; I not, adjust one-hilf the
error by the sorew under the telescope bearing
In one of the atandards, taking care to loosen
and  tighten the two upper screws of thls ad-
justuble journal, »

To Adjust Line of Collimation—Level up In-
gtrument and see i wires are vertical, so that
top and bottom of wlre cover same object by
ralsing and lowering telescope; if not, loosen the
capstan head scerews that hold the crossg wires
(those nearest to telescope axis) and turn them
until wire s vertieal. Then clamp Instrument
to sight on a sharp object about 600 feet away,
revolve telescope and find a back sight nearly as
far off, Now reverse lnstrument 180° and place
wires on back sight; revelve telescopé again
and sec if the wires strike the flrst ﬂj}%t 79

not, adjust one-fourth of error on the horizs \'ﬂ_tﬁ'
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eapsatan head serew, remembering that on ac-
count of Inverting property of eye-glnss the
diaphragm must be moved In that divectlon
which apparently Increases the srror. After ad-
justing one-fourth o. error place Instrument
agaln on foresight, find new back sight and re-
peat operations until the wires will cover both
objects upon reversing the Instrument, The
ahove hag reference only to the vertleal wire,
the most important in transit Instruments. In
a plain transit no other adjustment g needed.

To Adjust Level on Transit, Telescope, or (o
Hring tlhe Level Parnllel (o Line of Collimagion—
Helect a level ground and level the Instrument
up enrefully and clamp the telescope In a nearly
horlzontal positlon, Now drive two 'stokes equal
distance from the transit (say 200 or 300 feoet)
to suech a helght that the readings on both will
e the same, with the telescope well clamped,
Thess two point must be on a level with each
other, Now move the Ipstrument to about ten
foot off one stake, level It up—clamp the tele-
goope neaply horfzontal--and take a reading on
the nearest Stalked and then on the further one.
1 both readings are not the same move the
telescope by means of tangent screw, ovaer near-
ly the whole error and repeat thls until both
readings are the same, when the telescope will
he truly horizontal, then set the level on tele-
scope by the small nuls on each end, that the
bubble will be In, the center,

To Adjust the Verileal Cirele—Having the in-
strument frmly set up and carefully leveled,
bring into line the zereos of the cirele and ver-
nier, and with the telescope find some well-
defined point, from one hundred to five hun-
drad feet distant, which Ig cut by the horizontal
2 Turn the |nstryment half-way around,
Ve the telescope, and fixing the wire upon

L

‘,___._t.

‘-‘_. .
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the same point as betore, obhserve if the zeres
are agialn in lne. If not, loosen the capstan
hoad screws which fasten the vernier, and move
the zero of the verniepy over half the ercvoer; bhring
the zeros agaln into coineldence, and procesd
exnetly as before, untll the error I8 entirely cor-
rected, when the adjustment will be complete.

TO ADJUST THE VERNIER COMPASS.

To Adjust the Levels—First bring the level-
bubbles Into the middle by the pressure of the
hund on diferent phrts of the plate, and then
turn the Compass half-way around; should the
bubbleg run Lo the end of the tubes, It wonld
Indleate that those onds were the highest; loway
them by loosaning the serews under the lowest
ends and tightening those under the highest
ends until, by estimation, the error ig hall re-

moved; level the plate agaln, and repeat the
firgt operation until the bubbles will remain in
the middle during an entire revolution of the

Compass,

ADJUSTMENTS OF THE ENGINEERS'
SURVEYOR'S AND ARCHIECT LEVEL,

Flrst, to make the level parallel to line of
colllmation, clamp the level bar over two level-
Ing screws, bring bubble In center by means of
levellng screws, turn the telescope in the wyes
about 15% to 20° and see If the bubble stays in
place; if not, correct one-half by the two side
acrews on the one end of the level, and try
again until bubble g stationary. Now bring the
bubhble in eenter and reverse telescope in the
wyes end for end, earefully, and adjust one-
half of error with the nuts under the level, the
other half by tlge leveling screws: repeat opera-
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{lon until bubble will stay in eenter.

o Adjust the Wyes—Clamp lelescope in the
wyes and level up over two opposing leveling
serewd, Now turn the [nstrument ene-half in
ita center and adjust one-hall the error on the
nuts of the one adjustable wye—the olther one-
half with'the levellng screws, Repeat operation
until the bubble I8 stotlonary over both piirs
of leveling screws,

To Adjust the Crosswires or Line of Colllma-
tHon—Place the wire on some well defined ob-
Ject about 300 feet off-—say tne top of a chim-
ney—and revolve the teleseope In it bearings,
and sce If the wire strikes the same object) 1f
not, correct one-half the error by the four cap-
utan-hend serews nearest the objective. Tlows
ever, a8 the eye-plece reversca the lmage, 1Y
should be done same waoy ag deseribed above In
“transit adusimeant.' The crosswirey ara
brought In the center of fleld by the other st
of serews which hold the eye-plece,

ADJUSTMENTS FOR DRAINAGE LEVEL,

To focus an object, draw the eve-plece In or
out until the object appeirg clenr and distinet.
Next level up the Instruments with the Lelescope
over oither palr of leveling gev¥lbwas, then aver the
opopsite palr, now bring it back over the first
palr and gorect any change that may have taken
pliace, Now reverse thoe instrument to the op-
posgite direction, I the level bubble does not
sty in the center of the vwial, adjust one-hall
the trror by the long capstan head screws,
which go through the level tube, the other hall
v the leveling screws Repeat this operation
until the bubble remalng in the center of the
vinl, but be sure to tighten the small screws
that press agalnst the jarge capstan  head
, Berews after dnishing this adjustment,

.n.- g .__ﬁ.

""'—_.._\__\
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To adjust the cross hairs, sel the level on an
mpproximately level ground, level up Instru-
ment carefully, Pace off 100 stepa in oﬁpos to
directions from the instrument and ot aeh end
drive a stiek in the ground, so it will ke at
least 6 feet phove the ground. Now have your
assistant put o mark on both stleks where you
sens the eross hairs cut the stick. Now move
the Instrument to within 16 feet of one of the
sticks, level It up carefully and have your as-
flgtant put a new mark on the nearest stlek,
Just where the cross halrs cut 1L, now measure
with a rule just how fur above or helow the
second mark 18 from the flest mark, If, for In-
stance, you find «t 2% Inches below the firat
merlk, measure on the other stick 2% Inchoea
below the first matrk and place there a second
mark., These two upper marks as well ns the
two lower marks are absolutely level with each
other, Now turn your Instrument to the farther
gtiek and seo {f the cross hulrs cut the second
mark, If not, adjust hy the two flat heided
Rerews on upper and lower slde of telescope
nesr eye-plece end, If the cross hafrs have to
come down, loosen upper screws and tighten
lower  ones, seemfugly Increasing the error.
After you h-wu corrected almost the full error,
try It over agaln from the near stick to tho
farther one, and if necessnry pul a third msrk

on hoth ﬂth-ks. and see if yYour cross hafrs opt
hoth marks,

If, however, you have a woll adiusted Tne
ginger's Level fo compare, place hoth instry-
ments near ench other go that the teleseope cen-
ters when leveled up are equally high, Now
glght for soma object abeut a mile away with
Engineer's Level, bring telescope of Dralnage
Level on same ohject and bring cross hairs to
cut the same as (he other levels, by following
Instructions as above,  In all of the above we
only have reference to the her!zontal cross )mtr
as the other one is not imporiant.
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