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Principal Features of My Instr}inne'ntsf

b BB
" i

GRADUATIONS. _
The principal part of a good instrument is the graduation. As
the plates of my instruments are divided on one of the very best divid-
. ing engines of this country, I can guarantee their graduation to be ex-
act and accurately centered, both verniers reading the same.
There are on all my transits two double verniers reading right and

3 left, which allow reading angles rapidly and to make four readings every

time, thus securing the greatest accuracy. The graduation of an in-
strament with only one vernier can be only tested with the telescope,
taking very much time. The graduation on my transit is made to read
either to 1 minute, or § minute, or 20 seconds if required. The num-
bering is usually from 0° to 180° each way. If ordered, will engrave
two rows of figures, either from 0% to 90° each way, or 0° to 180° each
way, with one continuous row from 0° to 860°. The verniers are
marked A and B. Both verniers are” protected by glass covers. For
ease in 1'eaf1}:1g I have provided my instruments with celluloid shades
~over the verniers, which cast a mild, subdued light on the vernier and
Limb in any position. I have made this improvement yithout increas-
“ing the cost of the instrument. ' ¥

The graduations on my transits are either on brass and silvered or
on solid silver. To graduate on solid silver adds $10 to the cost, but
its many advantages makes it the most satisfactory smfage for fine grad-
‘uations, reading less than one minute. 4

TELESCOPES. :

The telescopes of my instruments are so eonstru(‘:tg;:d as to .giw:' as
great a power as is consistent with light and good definition. E[t is with-
out doubt a mistake to select a telescope of excessive magnifying power
for field work, as it deprives the same of light and size of. ﬁ.e!d. What
is gained in magnifying power is lost in clearness and brilliancy of ob-

L. BECKMANN, TOLEDO, OHIO, . 3.

ject. Bome of the extreme powerful telescopes cannot be used at all in
dim light or on foggy days. ' The telescope of my transit is 11 inches
long and magnifies 25 times; those of the leveling instrument are 18
iong and magnify 40 times. - -2 5=
The lenses for my telescope are ground ‘especially for me by the
best opticians. - The telescope is perfectly achromatic, and designed to
turnish a large, flat field, with high power but without loss of
light. The object glass has a very large apertare, and is focused by
rack and pinion, the eye piece is focused by an improved serew motion,
By a peculiar construction I can guarantee the line of collimation cor- .
‘rect for all distances, without the use of the very objectionable adjust-
ment for the object slide by means of narrow inner rings which
wear loose so readily and make this adjustment worse than none at all,
“The only way to prodiice & true and perfect slide for the object glass is
by good workmanship, without an y adjustment whatever. The telescope
of the transit reverses at both ends, and is well balanced when focused
for a mean distance. -If required, it will be fitted up with adjustable
stadia reading attachment. “As the object slides of telescopes are
always exposed {o flying dust and rain, which is carmied into the main
tube, thus rapidly destroying the object slide, T now supply all my tel-
escopes with a dust and rain guard, which keeps the slide’ perfectly
covered all the time, protects it carcfully against rain and dust, and at
the same time not interfering in the least with the perfect motion of the
slide. I do not charge extra for this improvement as other makers do.
Spider web is preferable to any metallic wire, as the latter is never
perfectly opaque, and if they are fastened properly to the diaphragm
there will be no breaking or sagging of them. I put platina wire in

mining transits or other instruments if desired. 2

CLAMP AND TANGENT SCREWS.

The lower E:'lamp screw of m;f transits is of the best devised plan,

it is strong and rigid and answers the slightest touch. In connection

with this Jower clamp I use two opposing screws for tangent movement,
which gives the greatest stability to the circle and lower part of instru-
ment. Or one screw with opposing spring. : _

The upper clamp is so constructed that it leaves the limb circle
untouched, just grasping the sleeve of outside center against this clamp
works a fine micrometer screw with opposing spring. This clamp
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answers the slightest tonch and is very rigid and the micrometer screw
can never have any lost motion, as the opposing screw takes up all pos-
sible wear, - 7y i
SHIFTING PLATES.

All my transits are provided with shifting plates for the accurate
setting over a point after the approximate setting with the legs. The
great convenience of this improvement to the engineer is such that who-
ever used it once will never dispense with it afterwards. In order to
center the instrument the leveling screw only need be loosened, then
shift the instrument until the plumb bob is over the point. The leyel-
ing up of the instrument will clamp the shifting plates. -

= YSLEVELING SCREWS.

As the leveling screws of the instruments are used more than any
other part, they should be very durable. - The screws of my instruments
are made of hard composition metal and are cut very deep, on an guto-
matic screw-cutting lathe—not with stock and dye, formerly used. The
shape of the thread is V “hdped with edges rounded off, which insures a
fine, smooth, uniform motion. The lower end of the serew is provided
with a cap which is held by a ball and socket joint, which not only pro-
vides a smooth motion but prevents their getting lost, as the socket in
the cap is pressed over the ball.

THE TRIPOD.

The tripod I use in my instrument is an improvement over the so-

called split leg used exclusively in Europe. The tripod head is cast

hollow in a single piece to attain the greatest strength, . When folded

it is better adapted than the ordinary form for carrying on the shoulder.

The great advantage of this over the ordinary round leg tripod is,

that it can easily be tightened before using. In the old form of tripod

legs, in which the wood is inclosed by the unyielding brass checks of

- the tripod head, the legs would wear loose and had to be tightened with

pieces of leather; or, again, in damp weather the wood would swell and

the legs would not move. All this is avoided in the new form. If,

however, round legs are desired I will furnish such, either split on top
and fastened with jam nuts, or held by brass checks in the old way.

THE GRADIENTER SCREW.

This atthhment to my transits is of very simple eonﬂtructlon It
consists ot a serew in the clamping arm of the teleh(,ope‘ axis and an op-

AR AT i i i
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“posing strong spiral spring, hoth pressing against a cross picee prq}ect—

ing from the standard. - The spiral spring takes up all possible wear of

_the screw and sccures a smooth motion. <The screw is cut with great

care in an automatic screw-cutting lathe, of such a value as to move
the horizontal line of telescope 50-100 of a foot, at a distance of 100
feet, in one revolution, or one foot in 100 feet in one revolution. The

" screw has a large silvered head, graduated into 50 or 100 equal parts,

each of which represents 1-100 foot in 100 feet distance. © As the screw
is turned it passes under a silvered seale, so graduated that one revolu-
tion of the screw corresponds to one space of the scale, so that any
number of revolutions of the serew can be read from the scale.

With this serew grades can be established very quick. It is only
necessary to set the screw at zero, level and clamp the telescope and
turn the screw up or down as many, spaces of the screw as there are
hundredths of a foot to hundred feet in the grade to be established.
For instance, to establish a grade of 2.25, the screw is turned thmugh
4 whole revolutions, or 4x560—200, and throuvb 25 spaces more. This
screw will also take the phce of the stadia wires for measuring dis-
tances; as for any nearly horizontal distance, the number of hundredths
of 4 foot contained in 2 revolutions of the screw will be the distance be-
tween instrument and leveling rod.  For instance, to ﬁnd_ﬂ_}e distance
between the instrument and the leveling rod, the first reading to be
3.05, and, after turning the screw 2 revolutions, it be 5.48 ; difference
hetween both readings 2.43.  The dhtance between rod auﬁ center of
instrument is 243 feet. : 2o

If the small scale ‘over the screw is thrown back, the gmdrenter
screw can he used as an mdmttry tangent screw.

GENERAL CONSTRUCTION.

The demand of every engineer these days is to have as light an in- -
strument as possible, combined with strength and stiffness. » I have,
therefore, removed the dead weight in my instruments wherever it is

not necessary to the strength of same.  This is accomplished by bracing °
- or ribbing all parts as plates and standards. All braced parts are made

of red composition metal (an alloy of copper and tin, very cohesive and
hard). All centers and journals in my instruments are made of

“. phosphor bronze, a new metal of excellent wearing quality and as hard

as the hardest bell metal. Every piece of metal used in transits and

compasses is tested for magnetic attraction. The center of gravity is
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brought as close to the tripod as possible; with a largn,.' base, by this

construction, I succeeded in making my instruments stiff] rigid and
compact. All instruments have 10:.\9 centers (from 3% to 4 inches) and
worked with the greatest possible care to insure perfect fitting.

The level vials are made with great care ; the interior of the tube
is ground to a regular curve, to give the reqmred accuracy and sensi-
‘tiveness to the bubble. Every leveling instrament has an adjustable
attachment to keep crosswires perfectly horizontal, which answers its
purpose better than any contrivance applied by othm makers, as it is
adjustable and does not interfere with the turning of the telescope in
the wyes. g :
' QUICK LEVELING HEAD.

FOR INSTANTLY GE‘H‘LR[\TG AND LEVELING UP II\'(;T\TEI:.RS INSTRU-
"MENTS.

This new and improved tripod head has been thoroughly tested -

during the last 8 years by many engineers in the United States and in
England, and found to give entire satisfaction in every particular, and
is therefore highly commended by eminent engineers of both countries.
It can be attached to any old or new instruments, of any make, such as
transits, theodolitesand levels, ata moderate cost. With this improvement
the surveyor can center and level his transit or any other instrument in a
few seconds, no matter what the shape of the ground or rocks may be—

and when leveled i will hold the most sensitive level bubble perfectly steady.

Price of quick leveling head, if ordered with new instroment................5 7 50
i S e *  if to be put on old instruments... o000, 15 00

Al
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REPAIRS OF INSTRUMENTS,

Repairing of instruments is of great importance, as a competent
workman cannot be found in every city. Injuries to instruments are
sometimes more serious than anticipated, and take longer time to'repair
them than the engineer would presume. Especially is' this the case
with injuries to centers of transits, which involve the tedious work of

‘recentering the graduation, ete  The cost of repairs to gcenters and

plates of transits may vary from $15 to $35, re-graduating and figuring

815, small.level vials $1, large telescope vials $3. 'Repairs of levels

vary from 85 to §15. New level vials, accumtcly.gmun'd, $5. " This
may give the engineer an idea of the approximate cost of repairs.
The instruments should be well pftcked in their box when sent for re-
paua ; :

CARE O_F INSTRUMENTS.

It is quite important that the engineer should know how to keep
his instrument in good order.. The following may help him in this re-
spect: Do not allow the legs of your tripod to play loose upon the
tripod-head ; keep nuts and bolts dlways well tightened against the
wood. Examine the shoes from time to time and screw them tight if
wear and tear should loosen them. Be sure the instrument is well se-
cured to the tripod and bring all levéling screws to a seat before shoul-
dering the instrument. - Let the needle gently down on the pivot and
let it p'la.y only when in use. If too far from the point check its move-
ment with the lifter; do not permit any playing with the needle; al-
ways arrest the needle after use and screw it up against the glass plate.
Clean the lenses of the telescope with a camel hair brush; if the dust
eannot be removed that way, use a clean piece of linen or chamois

~skin. Do not unscrew the object glass unnecessarily, as this is apt to

disturb the adjustment of the te]e~cope The two outer Jenses need fre-
quent cleaning. ; : i

If dust settles on the cross- hau*s unserew the eye-piece and {)b_}EL—
tive and blow gently through the telescope. To take out the eye-glass
unscrew the screws at the end of the telescope and pull out the eye-
piece. '

To clean the leveling or tangent screws use a stiff tooth brush, then
apply a little oil, work the screws in and out and brush dry again.
The adjustment. screws should not _Be strained any more than neces-
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sary to insure a firm seat; all straining spoils the screws and the ad-
justment. ‘

As soon as any fretting in the vertical axis is discovered it should be
taken apart and cleaned, by unscrewing the cap from which the plum-
bob is suspended, then unserew the nut, and unscrew little cap which
encloses the spring opposing tangent screw dnd the plates can be taken
apart. Clean ‘centers and sockets well, and if any roughness should
appear on the centre or in the sockets, scrape well with a knife and

wipe clean. Then replace first without oil and be convinced that it

turns freely ; if so, put a little fine watch oil on the centers and replace
them, taking care that the oil is equally distributed, by lifting up the
upper plate a few times and reversing and revolving it. Then
replace the nut and secure the lower cap, taking care that the little
spring which takes the deadweight of the centers being turned up.
“Any fretting in the telescope slide should be treated in a similar way
but the slide replaced without oil. Protect your instrument with some
water-proof cover in a rain or dust storm, and dust it off after usage.

ADJUSTMENT OF TRANSIT.

To enable those unacquainted with the adjustment of instruments
1 will give a short deseription of same.

To adjust the Levels.—Bring the bubbles of the small levels in the
center by nieans of leveling screws and turn the instrument 180°; if the

bubble now runs to either side, adjust ¥ the error on the small capstan- -

head screws at the end of levels, the other } by the leveling screws and
repeat until the bubble stays in center. .

T adjust the Standards —Level up instrument cavefully ; sight at
some high object; clamp instrument, now bring telescope down to
bisect some object at the base ; reverse instrument 180°; bring telescope
to again bisect mark at base and elevate telescope to the top mark. If
the wire cut this mark, the telescope moves in a true vertical line; if
not, adjust } the error by the screw under the telescope bearing

" in one of the standards, taking care to loosen and tighten the 2 upper
screws of this adjustable journal.

. To adjust line of Collimation.—Level up instrument and see if wires -

are vertical, so that top and bottom of wire will cover same object by
raising and lowering telescope; if not, loosen the capstan head screws
that hold the cross wires (those nearest to objective) and turn thetn un-
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til wire is vertical. - Then clamp instrument to sight on a sharp object
about 500 feet away, revolve telescope and find a back sight nearly as
far off. : Now reverse instrument 180° and place wires on back sight ;
revolve telescope again and see if the wires strike the first object. - If
not, adjust ¢ of error on the horizontal capstan head screw, remember-
ing that on account of inverting property of eye-glass the “diaphragm
must be moved in that direction which apparently increases the error,
After adjusting } of error place instrument again on foresight, find new
back sight and repeat operations until the wires will cover both objects
upon reversing the instrument.  The above has reference only to the
vertical wire, the most important in transit instruments. In a plain
transit no other adjustment is needed, but if a level is.attached to the
telescope the horizontal wire has to be adjusted in the following man-
ner: .Level up the instrument carefully ; clamp telescope in a nearly
horizontal position and sight a point of 400 or 500 feet distance, Now
turn the instrument on its center, and, without disturbing te]ééqope,
mark a point about 12 feet distance. . Now turn transit 180°, reverse
telescope and set the horizontal wire again on the nearest point.  Turn
the instrument on its center and see if the wire cuts the first point ; if
not, adjust by moving the wire % the error. If cross wires should not
be in center of field now, bring them in the center by the 4 capstan
head screws nearest the eyc-piece. g : =

. Do adjust level on Transit, Telescope, or to bring the level parallel to line
of Collimation.—Select a level ground and level the instrument up care-
fully and clamp the telescope in a nearly horizontal position. Now
drive 2 stakes equal distance from the transit (say 200 or 300 feet) to
such a height that the readings on both will be the same, with the
telescope well clamped. " These 2 points must be on a level with each
other. - Now move the instrument to about 10 feet to one stake; level
it up—clamp the telescope nearly horizontal—and take a reading on
nearest stake and then on the further one. If both readings are not
the same move the telescope, by means of tangent screw, over nearly
the whole error and repeat this until both readings are the same when
the telescope will be truly horizontal, then set the level on telescope by
the small nuts on each end, that the bubble will be in the center.

ADJUSTMENT OF WYE LEVEL,

First, to make the level parallel to line of collimation, clamp the
level bar over 2 Jeveling screws, bring bubble in center by means of
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leveling screws, turn the telescope in the wyes about 15° to 20° anc]
see if the bubble stays in place; if not, corréet 3 by the 2 side-screws
on the one end of the level and try again until bubble is stationary.
Now bring the bubble in center and reverse telescope in the wyes end
for end, carefully, and adjust 3 of error with the xuts under the level,
the other 1 by the leveling screws; repeat operation untli bubble will
stay in center. L
o adjust the ‘Wyes.—Clamp telescope in the wycs and level up
over 2 opposing ‘leveling screws. Now turn the instl't}mcnt + on its
center and adjust 3 the error on the nuts of the one adjustable wye—
the other  with the leveling screws. Repeat operation unt1l the bubble
is stationary over both pair of leveling screws.
To adjust the crosswires or line of Collimation.—Place the wire on
some well defined object about 300 feet off—say the top of a chimney
—and revolve the telescope in. its bearings, and sce if the wire strikes

the same object ; if mot, correet 3 the error by the 4 capstan head screws

nearest the objective. However, as the eye-piece reverses the image, it

. : . 3 -»
should be done same way as described above in *‘ transit adjustment.”

The crosswires are brought in the center of field by the other set of
SCrews whlch hold the eye- piece.

NOTICE.

I guamntée every instrument to be first-class in every respect, and
1o persons desiring to purchase and not acquainted with the style and

finish of my iustruments I will make the following offer: I will for-
ward such instrument and will instruct the 'express agent to collect the

money and keep it for three or four days to give the purchaser ample
time to test the instrument; if not fou_ud as represented, that is, ﬁl_‘st-
class in every respect, the party may return the instrument and receive
the money.

g Lesdhtau Y
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TESTIMONIALS. = -

I hold & grcat many testimonials about my m-:trument.s, of which
1 will give a few in print.

A UMVFR.-In oF Mici1gaN, ENGINEERS DFPT
ANy AKRUR Jauumy lb 1884}
L. Beckmann, Toledo, O.:

. DEARr 81r:—Tt gives me pleasure to say that I think you haye made a gem
uine improvement in the Y level in the disposition of the spindle c]amp and
slow motion screw. By your construction, the telescope is brought much nearer
ithe tripod, and as the level has the same or a greater length of spmdle, it shonld
be steadier. You can make any use you please of this note. =

Respectiully yours, J. B. DAVIS,
AxNN Armor, MicH,

e o, Jony R. Mirrgg, ]'uhGR
$ rIOLM)O o FLbruar}' 20, 188)
Mr, L. Beckmann :

DrAr Stk :—We have used one of your tmnsus for city work, durmg the
past four years, and it has given entire satisfaction in every way.
Very respectfully,
TOH‘\Ir R. \I[LLFR :
City Civil Engiﬁcer. : ;

Orrice Ciry Civin EXGINEER, }

“ Torevo, 0., December 14, 1886,
i 4 L’eckmmm Fsq.:

DEaxr 81 :—I have used for the two years last past one of your 18-inch Y
levels, and for all purposes have found it'to be as a whole the best level 1 have
used. T have used levels for twenty years and of the firsi-elass. Yours stands
in adjustment in mugh work the best of any I have used. Levels can be taken
at eight hundred feet with close accuracy. I can confidently recommend the
levels of your make B. H. HITCHCOCK,

Civil Fu""meer

OFFICE or Co. SURVEYOR, oF KFoxug Co,, :
SLL.DUR\*};Y, Iowa Oct. 31, 188; ¥y
L. Beckmann, Esq., Toledo, O.: s

4
Drar Sir:—I have used your transit (comhmed transit and leve]mg instru-
ment, for one year. I have had it out in sunshine and rain, in the heat of
summer and the cold of winter. It is the only ms.lrument I have seen com-
pletely meeting the wants of a County Surveyor, viz.: All the necessary parts,

o more and no less; durable, accurate, cheap. I recommend it cbpemally for its

steadiness of adjusiment. 5 e

Respectfully,
: J. H. KELLMAR,
Co, Burveyor.
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WestvinLe, Inp, Jime 20, 1886.
L. Beckmann, Isq., Toledo, O.:
- Deaxr Str:—The Y level you sent me in ’83, does good service 'md is very
sensitive. I have done very nice work with it; have leveled a distance of 1}
miles;, and closed within 1-100 of a foot, and part of the dlstame was in the

marsh.
}{&:specl.fllll)’,
HIRAM TURNER.

CrLeveLAND, O April 23, 1886.
L. Beckmann, Esq., Toledo, O.:
Many thanks for promptness. = My level gwes me best satisfaction.

Yours truly,
JOHN B, FULKERSON.

Sur't & Carer Exc, Knieur Exg'mio & Cox'r Co.,

Orrice or Franx Kxienr, }
Wanasa, Inn., December 27 1886,

Mr. L. Beclmann, Toledo, O.:

Dear Sir ;—Pardon this delayed answer to your inguiry as to how I like -

the transit purchased of you. I can say this for your instrument :

1 have had the combined transit of your make in use one year now, and
while I have no wonderful tale of fine and skillful work to relate, still I have
had sufficient opportunity to test its exactness, and I find it first-class in every
particular. My instrument has been brought in direct competition with several
other popular makes of instruments, and in each case its superiority has been
conceded. I do not think I could be better pleased. My confidence in your
instruments and your skillful workmanship is such that I will take pleasure in
recommending your goods either publicly or privately.

. Most truly yours,
FRANK KNIGHT,
Chief Engineer

Orrice oF CouNTY SURVEYOR, }
: Torepo, 0., October 19, 1857.
My, L. Beckmann, Toledo, O.:

Dear Smr:—I have given the transit (small mountain transit with level
and gradienter attached) which you recently furnished me, a very thorough
trial, not only in line and angle work, but also in setting grades, and in measur-
ing distances by means of the gradienter serew, and I take pleasure in stating
that T am more than satisfied with the results, both as to accuracy and rapidity.
I have found it fully as accurate as an engineer’s transit of the usual size and
much more conyenient for all class of engineering work.

Respectiully yours,
C. H. JUDSON,
Deputy Co. Surveyor.

i M et e
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- OrricE or City ENGINEER,
&PR!NGFJELD 0., June 10 1886,
L. Beckmann, I‘Lsg

Dear Sir:—=1T have thoroughly t&:ted the Ievel sent me and find it does its
work well and accurately. I am much pleased with the improvements on same
and consider it a first-class level. -
Yery respectful]y,
J. DOU(TL ASS MOLER,
City anmeer

4 70 OrricE oF CouNTY SURVEYOR,
ANGOLA 1sD, October 24, 1887.
L. Beckmann, E.sq, Toledo, O.:

DeAR Sir:—The transit which I purchased of you last month I ﬁud the
most aceurate and reliable ever used in this office. The various improvements
which it has, are improvements in fact as well as in name, and I take pleasure
in saying that in my opinion your instruments are unexcelled by any made in
this country. 4 : :
NEWTON W. GILBERT,

' County Surveyor.

Orrice oF Torn, Sic. & Muskesow R’y
s Mrutsrrgon, MicH., October 24, 1887.
L. Beckmann, Fsq., Toledo, O.:

We have in use on our road two of your ‘levels with which we are very
much pleased. For some years I have known your levels to be excellent and
acenrate instruments. Two of your make of transits are also giving great
satisfaction. I haye during my experience used transits 'of nearly all the
makers in the United States, and while many of them are first-class in all
respects, none for railroad use have suifed me bel.ter than the ones we have of
your make. et :

My assistants are very enthusiastic in praise of them ‘I'he_;,' certainly are
daisies. : 3 2

; Yours truly,
H. C. SMITH,

Chief Eng. T., 8. & M. R’y.

DULDTII SOUTII SnoreE & ATLANTIC RY
: “ATUL‘I.‘ St. Marie Divisiow, Oct. 23, 1887,
L. Beckmann, Eﬁ'g, Ta!cn‘o 0.: : ' :

Dear Sir:—Your letter just recelved It followed me to here. Regard-
ing your instruments, I like to say:" Engineers contemplating the purchase of
Surveying Instruments, will find it to their interest to buy the Beckmann
transit and level. T have nsed both transit and level for the past three years
on construction wark They hme glven me entire satisfaction.

: W. L. WEBB,
. Diy, Eng. D, 8. 8. & A. Rly.

Excixeer’s OFrICE, }
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No. 1. Horizontal circle, with 2 double verniers, verniers either at 80

FLAIN TRANSIT.

degrees from line of telescope or at 30 degrees as in Fig. No. 8,
read to minutes or 30"/ or 207 if desired, graduations silvered, im-
proved spring tangent screws, shifling center to set instrument
exactly over a given point, improved telescope, 11 inches long,

magnifying 25 times, exactly balanced and reversing on both ends,

eye-piece provided with improved screw arrangements to focus cross-
wires, the line of collimation ecorrect on all distances, long com-
Found centers of phosphor bronze, improved tripod; weight, 133

bs; packed in box containing plumb-bob, screwdriver, magnifierT——

i $165 00

and adjusting pins and shade. Price .....c......

1

e M

Al 1

Ko. 2. Same as No. 1, but with level and clé.mp to felescope. Price... $180 00
No. 3. Same as above, and cut No. 3 wii.h.gr.a;(lieﬁter to fangent SCIew,

either 1 revoljution to 1 foot or 2 revolutions to 1 foot in 100 feet, _

Price....... oo ; N e
No. 4. Same as No. 2, but with vertical ai-»;'_ of 3% ingh.radius_to tele-

SCOPE aXes. Pr:ce . s $200 00

b
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eRaNerT.

WITH SOLAR ATTACHMENT.

e NO- 8.
- Instrument same 88 above descrlbed un&er plain traualt and combmed
transit only w;lh patent solar attachment e

Price, complete ...

..§ 250 00

'No 6. Small Muuntam Tran%lt, thh 2 vermers at an angle of 30_

* degrees from line of telescope, reaﬂmg to 1 minute with shifting

center 1mpruved telescope 9 inches, diameter of plates 6 1r|chea,
.+ weight, 8L 1hs. In s.ll respects eq ual to larga Blze, SPrice i

$150 00



- Clamp and tangent screw to teleacn'pc..

_ Gradienter screw to telescope tangent sCrew .,

L BECKMAfm, ;‘()__I,r_;pq!’ omo.‘ _

7 Sﬂme mth Ieve] and clamp and 1angent screw to t,elescupe
Price.., : it
8 Sn me as abcve, but w1tb vnrmtmn piate to compasa and gmdb

euter, 1 revolution to 1 foot in 100 foot, same as cut.  Price.. 185 00
- 9. Same as No. 7, but with 8 iuch vertical are.  Price.... 190 60-
245 00

]0 Same as No. 8 but mth patent salar atlachment Prig

= Extras to above Transits.

Extras to above transits, grad uat:c:m on sohd sxlve
Adjustable stadia wire.. et n A aTh s Thens Hines
Level on telescope, with scale........;._ :

Vertical arc to telescope ..uvveen ...

Detachable side telescope for mining pu rpcsp
Water-proof cover of rubber cloth...
Patent extension tripods in placn of ordmm-
Va.rxa.tmu plate to CoImpass .. v

.

'I'he Engmezr’ﬁ LEVEI

No. 11. ’lhe prmclpal feature of this level “'hl(.h ﬁnds such general
approval, is its compactness and lightness. It has a long, stout center of
phosphor bronze, and the rings of telescope are of the hardest bell metal, The
cross-bar is cast hollow, earrying with it partly inside the clamp and tangeat
screw, so they always keep the same relative position to telescope, on the right.’
hand side of observer. The telescope is held in the Y by a spiral spring, press-
ing an ivory button on the hard metal ring, thus doing away with the object--
ionable cork piece, that wears out so soon. If desired, I pmnde the inside gf
wyes with agate bearings at an additional cost of $10; as ‘this protects the-
wyes against wear from turning of telescope, the canse of frcqu:mt aﬂjustment
1t is quite an important improvement. :

The telescope has an adjustable nrra.ngement to keep vmss:mrés in an- ex-
act horizontal position, consisting of & projecting pin on t‘he collars. When
this pin is brought in contact with this adjustable serew, the wire is horizontal.
This permits the collars to lay in the wyes w:Lhtmt the ]t.ast “strain, and the
telescope can be revolved without opening the claaps. :

Weight of instrument, with 18-inch teiescope, 9} Ibs.”

Price, with 18 or 20 inch ieleawpe A e e e B L T P §110 00~
“  of 15 inch telescope e P e R O 90 00~ =
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No.13.

The telescope of thxs levcl is 1" m&hcs Iong, is constructed the same as
the larger level ; has a c]nmp to the center, but no tangent screw,
also has a honzontal circle of 3 inches diameter, which turns on
the center and can be fastened anywhere to the outside socket,
divided to degrees and is read to 5 minutes by the vernier, turning
with the center, ' This level is uaed \ery mul_h by s.rdutects and

~ builders. Pnce ... 350 00

ENEINEERE’ EHRINE

in

- TRON GHAINS

100 foot... ..$ 5 50
=60 Jooki.... wodin a5 860
Tl L TR i S 4 20
83 oot e, 2 70

Uhers

T

'_I‘empcrec'l Sted Wn‘e, Brwzed Linl;s aml Ri:ws.

100 feet, No. 12 Tempered Steel, Brazed Links and ngu..._ .................... €11 50

66 feet, No, 12 AU g L & T b e O
50 feet, No, 1‘7“' caastt _-_-""- { “.__.. "; S i
33 feet, No. 12 i B el
Marking Pins, 11 in a set, of Steel Wire, thin s e
i P ek M b s medmm e e S
- o # R L oy

30 ENo, 147 L G AR

The above mstrnment wﬂl be found very convement for con nty surveyors
who want to do good land surveying and not invest so much money for a tran--
sit. Itis pruvided with a very substa.ntml leveling a.rrangemr:nt has 2 sf.rmght
lewla and in place of the sights, it has a strong telescope, 8 inches Itmg, with
cross-hairs complete, like the telescope of a transit. - The 'needle is 5} inches
long, with variation plate inside the circle. The mbtru ment is not heavier than °
an ordinary compass; weight without Jacob staff, 5 1bs, and can easily be car-,
ried by passing the arm through between telescope axis and plate. It also
has a clamp and tangent screw to center, not shcwn in cut. It is p!‘OYlde—d with
box to carry over shoulder. - '

- Price, with J:_wob O I e S e oot e A i .............;.&WG 00
=5 Thesame with Nght triped. ot cn o al i L s a0 OO
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so liable to stretch as t‘he usual linen tape, and better calculated to w:thstan&
the effect of moisture. They are in sabstantial leaxther boxes.

33 feet d1v1ded in 1-10 or 1-12:and links oo s v, = $2 10
B0 feit k=« e Sl e e W0 b0
B6feet, = 4 1w X i e TR L L S
100 feet, % it e ST O ke . 450
Chesterman’s Metalhc Tﬂpes farn 1ahed without boxes, at the follow-

ing prices: .~ £ ;

50 feet...... oo A - e Tl
S TR e T e AT AT T e T e e i e o
100 feet..................... T R L i v, ITE e S RT60

Chesterman’s Steel Tape Measures.

All steel, to wind up in a box same as the Metallic lapes, the most accn-
rate, durable and portablc measure; divided in 1-10 or 1-12 and links.
. 25 feet. il ;
80 feet.....
66 feet..
Exce]smr Steel Tu.pes in strong leather case, dwldcd in 1 10 or 1- 10
and links: : _‘

50 feet... AT i e e e L L g
66 feet .
FA L el Ml B s R T R e
100 feet .. s
Exce]smr Steal Tape in pateut handles: : 3 -
50 feet, divided in 1-10... ,$ 8 00
100 1% s A RO M R i e D O AR £

These Tapes are. made oi linen thread Aintlerwaven with ﬁne braws wire, not

b

TR

[ - e

szt bl

by i

L

ErF LT
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i

PR TE L N e e L AT e
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BEGKMANN, _TOLEDO, OHIO. &

The genem! favor mth Whlbh these tapes are recewed show that in {he '

future they will take the place af the heavy chains, wnh theu’ hundnda of
wearing p]ﬂces ; AT

.~ These tapes are intended for use wherever the c‘hnm can be used, a.n(l in
many places where it cannot.  They are not intended to take the place of the
light, finely graded ones, but are especially designed for convenience and dura-
blhly, and to take the place of the cham in a.ll land surveylng, ra.l.lruad and

_canal work and town platting.

I use the besi tempered "pohshed and qued” skee! w1re, 5-32t0 5 16

- dnch in width, and Nos. 80 to 36 in thickness. For tapes 100 feet or under, I

generally use 1 inch, No. 32. Wider ribbon is more apt to get “kinked” and
‘broken, and iz more affected by the wind. The graduations are made on a sur-
face of fine Babbil Metal, of sufficient thickness to receive and retain the ﬁgur?.s,

2 which are of a size correspm:dmg to the width of the tape.

The tape is not easily broken by fair usage, but should a;n accident of that
kmd oceur it is easily mended by brightening the surface near ‘the ends, then

: c]aspmg them with a sleeve of thin brass or tin and letting a little solder flow
* in, being careful of course to Leep the ends butted tacrether and keep it stralvht

while cooling.

The handles are made to unship, that by drawm" the tape lerougll the
brush it is not hable to catch aqy where. 2
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REDUCED PRICE LIST OF TAPES

LENGTH. - No.1. | No.2 | No 8. | No.4 | No.&. | No.b.

50 feet $§125|8175 %817
100 ¢ 225 | 5975 275
200 * 400) 500 4 75
PROLE 5 00 6 50 5 50
b314/1 A : 6 00 g00| 619
Each additional 100 ......| ~1 B0 2 00 1 80
50 links, 33 feet o......... 125 175 175
T00. ot a2 00 2 B0 2 50
e D0, ST 4 00 5 00 4 25
L2n0 o 4 50 5 75 475
SO0 I 900 | 11 50 9 25

:To ALL wWHOM 1T MAY CONCERN:—

+ No. 1 graduated each 10 feet or links.
"(i__ 2 L _u ; 113 5 i o

(13

=3 ==t 10 N T Rt 10 each foot 'orl link.

end seE oot or link. - %

Nh = A foot, first one in 10ths or 12ths.

* 6 is No. 4 complete with reel and handles.
" Builders’ Tape, 50 feef pockel case, w.cieees verererer A o o 5 00
=l are of Handled Gl g rel S e e 1 50

Small Steel Pocket Tapes, to accompany the large tapes, in German silver
case, with spring and stop. :

et e et ORI P T g1 50
R e e T piE T 2 00
I I e el s e . 275

25 % with flash handle, no spring, il i L i B B0 3
~ Terys—Cash with order or C. 0. D. as preferred. If C. 0. D, at least §$1
cash should be sent with order to cover express charges in case of accident. If
ordered to be sent by mail, send 50 cents to cover postage; any excess will be
returned. : : :

Opinion of Prof. J. B, D;;Is, of Ann Arbor, about these Tapes.

ANN ArBow, Mich., April 22, 1884.

I take great pleasure in adding my testimony to that of others, regarding
the tapes made by 8. C. Hodgman, of Traverse City, Michigan, now made by
L. Beckmann, Toledo, 0. I have used four of them, 100 feel each, for a year
past. I regard them as superior to any others that have come to my notice in
the following particulars: They are the most practical. They bave the most

ractical handles. I do not expect to see the handles much improved upon.

hey are by far the cheapest. In addition to" these considerations, in which
they stand first, as far as my observation goes, they have the following important.
merits: They are very carefully and exactly graduated. The four 1 am using
are exactly alike in all their marks, and are exactly like other U. 8. standard
measures made & thousand miles away. A hundred feet tape with a mark at
zero, at 33 feet, at 50 feet, at 66 feet, at 99 feet, and at 100 feet, with a 25 foot

S I

s T e spscsghoie il

o=

saw,

e : L. BECKMANN, TOLEDO, OHIO. = ]

steel pocket tape graduated to hundredths of a foot, make the most complete and
reliable measuring tools I know of for any ordinary service in the cities, villages
and rural districts of thisState. Here will be obtained all the precision required
in any court, in all but the most extraordinary cases, at half the cost of a good

<100 foot chain. - ]

There is also furnished for those tupes a practical reel—one that is neat,

ingenious, serviceable, cheap, and that will go in & pocket when the tape is off

of it. Itisan open reel. No other should be used, as the tape is sure to hecome
rusty on such.”-In a word, there is no longer left any possible excuse for
depending upon a chain. g - y g

- As to service, they are a great success anywhere where a chain can be used and

in numerous places whercs chain cannot possibly be employed. Asto breakage,

. there'is no more need of breaking one than of breaking a chain, and ordinarily

no more possibility of it. The steel makers will take care of that. Whoever
uses one is not at all likely to return to the use of any chain, however good it
may be. - -~ Respectfully, d. B. DAVIS, G. E,
- Assistant Professor Civil Engineering, University of Michigan, and President of Mich igan
Enginecring Society. = ety s
= e : Lincors, Neb., Auvgust 15, 1885,
Dear Sir :—T bought one of your 100 feet steel lines a year or more ago, and
it has given me very good satisfaction. I find the Hodgman tape does the best
service of any tape 1 have uvsed. J. P. WALTON, City Engineer.

: Laxe Surerior MiNving Co.,

. IsmremiNg, L. 8, Mich.,, May 9, 1884, }'
I find your tape very useful in mining work, and with ordinary use and

strain it quite strong enough. JAMES E. JOPLIN, Mining Engineer.
This was a very light tape 400 feet long.  ° :

2 == 5 ; o . INDEPENDENCE, Mo., July 14, 1884.
Received tape to-day, and thiok it the best tape I ever saw for the money,
S S H. HP PENDLETON, Surveyor.
1 : ; MoxTticELLo, Mo., July 23, 1884,
The tape received. Your reel is the best thing I have ever seen, and [ like
the tape very much. /= GEORGE H. ROBERTS.
i LT g . - McBripes, Mich., July 7, 1884.
I have used your steel tape now one year and like it very much. Have no
intention of purchasing any more chains. 1 i 2 :
Jibiavs S ; F. A. PALMER, County Surveyor.

Mrrwavkee, Wis., June 10, 1884

i The 100 feet I bought of you a year ago does very good service, and I call *

it the best T have had. - CHAS, J. PEETSCH, Ass't City Engineer.

PorrtrAND, Me, August 30, 1884,

The tape came to-day. -1 am very much pleased with its appearance. Please .

send me another just like it. 2 P E

CopuL ot iy - WML AL ALLEN, Chief Engineer Maine Central Ry, |
P SR S : ; -~ - Wanoo, Neb,, June 22, 1885.
The tape I bought four months ago has given entire satisfaction. The only

injury it has received was from a Bohemian and a sharp spade, but was easily
mended. Respectinlly yours, -W. WELCH.

Tape arrived safely. * It is the neatest and best measuring apparatos 1 ever
ek Truly yours, GEQ. H. SHIPMAN.

V}:R:\'ON, Texas, 21, 3, 86, :
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Ehnay LEVEI and D‘hnnmater

o (13 "

with Compa~s, in case,.

Lnke B I-Iand LEVEI

LoLe s Hand Level, brass case..
. =it i

German mlver ca-se.....'-..' ..... ; .' ....... : ....... e 1000
_ Brass, cnmmon - ?

(13 Attt

- Pocket Eurveymg Bnmpass.l'

Pncket Surveying Compa s, 3} inch needle, with vernier on side of
: COMPAsEILLL TR ..-§16 00
Same, with tnpod 5 221 00

MINERH’ COMPASS OR DIPPING I\FFDLE FOR
TRACING ORE.

It consists of a 'ma.o'net needle, squended to move in a vertical

plane. The anglé of mdmatmn or the dip is mc-a-m:red on the divided
rim of the compass box.

When in use, the compass must he he]d in the plane of the mag-
netic meridian, when the needle will take a horizontal position, if not
affected by the presence of iron ore. “’hen brought over a mass of
iron, it dips and thereby indicates the presence of iron.

Miners’ compass glass on both a1des, wlth stop, - o $12 00

ODO\HL‘TI‘P‘:

~ Odometers for mcasurmw diataurcs by a carriage wheel. Can be
attached to any wheel of any carnan‘e ‘and removed at pleasure. The
circumference of the wheel being glven, the distance is obtained by

multiplying it with the number of revolutions recorded on the dial.
Price, with outside dial, - =~ - P S - 10 00
it t¢ leather case - - - - 20 00

Anempometers.

For measuring the pressure and velocity of currents of air in coal mines,
ventilators, flues, ete,
+ Biram's Anemometer, 4in. diameter, rea.dmg to 1000 fccl withont
eI I T L r e e R P o ol S SR B T, i el $20 00
Reading to 1000 feet, with disconnector............. vesaiierohsvt sannssias MO U
Readiog to 1000 feet, 6-in. diameter, vuLh dlsconneclor TR R Y
Reading to 100,000 feet, 6-in. diameter, with dls::unuei,tnr
Reading to 10,000,000 feet, 6-in. diameter, with disconnestor.ic......iee o

L. BECEMANN, TOLEDO, OHIO.

’ =

I-‘u::kat nr Muuntam Bar'umater.

Watch, size 14} mches dmmeter glh ca.se sllsered metal dlai alntude,

10,000 feet...isveruicnnr .. $10 00
Same, but best quahl.y, compem'tted for temperature, altitude 100 000 =
feet.. T e P s G D Y L T

S:ime, but altltude 15 000 I'eet
Pocket Aneroid Barometer, but 2& mc‘h dnmeler best quahl_y, a.ltltude =
15,000 feet.. s A o 5 assnars o 00

25 00

.Mlmng Bammeter, 5 mch dial, sxlvered meta] tlml ral:cd ring for d1v1-

_sions, altitude 2,000 feet below and 4,000 feet above sea level \uth
vernier scale reading to 1 foot, with magnifying lens% in
Ut e i T e e R e A R S e R vz 1BV R0 0

et

Achromatie ﬁe}d gl'tss, morocco cavercd with sun shade and 1eathcr

case and sf.rap, 21 lines.. i -$ 7 50
24 lines.. S AR TR = 8 50
26 lines.. T st
Best qu'ﬂny, 24 ]m&i 1200
Best quality, 26 lines R L e s S LA
Bardon high power, 24 lines ...t ouinimee it sitsinee s b canena e veine crtonnesran 20 50
Bmdon high power, T T ey e e e e T T ) T o T P 00

Also full aasorlment of Operu. Glase,es on hauﬂ handy for rcmr] men. to uﬁe,,
for $-L.00 to $15, 0{) ; i :




L. BECKMANN, "J:i_)LEDo, "omo.f

Trawing Instruments.

RIDI‘LLR’b CFL}LBRATED SWISS TUBULAR DRAWING
INSTRUM E‘\TTS s = _

Of Germ'ln Silver, Best Steel Pomts Hl“'h_l}' Fmiqlu,d,
sultable for Oﬁlce \Vor

;quuujlmj

S

e o | i

e

Ko. 1. No. 2.
Dividers with handle, 33 inches... e o
Compass, 3} inches, with Pen, Pencil, I\eedln Pomt ]JLL L'o 1
Plain Dividers, 4 inches, llke No. 8...
i o 5 [} L [ 3
it 114 6 1 L1 Il 3
Hmrsprmo Dlnder, 4 inches, like No. 4..
6 § = TR 4 e
Compass, 51 inches, with Pen Pencil Point and Lengthening Bar......... 3 00
Compass, 5} # # “ 4% Needle Point and, Le:wlhemng
Barslilea Wo. 2. 000 S
Drawing Pen 4 inches....

No. 4,

o " 5 "
L= ol WLl FLHL Joint, like No. 5... AT e T e s e O B D
4 “ bl i = I i el SR e T3
Best Swiss Drawing Pen, 4} inches, Fine Jolnt hke No. 5
= “w " 13 6% 143 - . " “t a‘ Rl
£ (0 i 6% . ;

e il E

o T R

CARIET e

ST S S TR

Al g

. Trmngula.r Seales, 1 foot long. ..

Ko 6 “No T N Noo

Steel Sprmg Dw1der ‘with white hmr‘lle A .
- “ 7 with Needle Points, llhe J.'o 6 =
- with Bow Pencil, Needle Poml-b, Ilk& No 7

i ]
<P T] yined ] with Bow PLL’I “ TR S T e ) 8..

e L  Needle Points, extra fine, like No. 6......... el

o - %t Bow Peneil, Needle Pomt:,, extra fine, like No. 7 90 e
S semle gt How FPony: £ AR S W i

Morocco Caﬂ(w containing above malrument.a aIwa}s on ha.nd S

Proporl,lona.l Dlwder, of Brass, in case, like No. 9.. : 2 00
e s e 5 f German Silver, in case.. e oL
s Sl e e L Wl.th rack muvement......' 6 00 .

Beam Compass, of Germm Silver wllh Pen, Pencil, and Needle Points,

+“in Case... =
Sl,eel Straight F dges 2 foot m‘kel Plaied
L { o 3 [ FraFi

Best Swiss Instru ments, same number of pleces, extra ﬁne, cost about twme-_ :
as much, ; . : X
Common Brass Instrumeuts cost about une-third of above prices.



: Detail Paper, Thin, Medwm a.nd Thmk 36 to 50 mches wide, o rolls of 7
Sy 100 lba., per lb 15¢; per yard accnrdmg to thcknm and

Y mch w:da, medmm.
49 L g

T T N g
e a2 deera ¢ U3 MERW (e on sa g

Best Egg Shell Papcr (Para.gon} Pt,‘bbled Bur!ace.

36 inch wide, medium... Vereesseper 1h., 45c...

42 it . Leaat it et dhe, AR

B8 27 v o T 45e -
b8 4 sassereaie 0 4Be. L2700

B8 . * extr SV A O 45¢. St shionild ene

Paragon Paper Mountod on Best Muslin. ' . AT

wide, medium.......... .per roIl 10 yarda,ss 804,u0iaeraper yard $1 00 ,
ol e At b e i i g 50.._._... AR S 1 10
R “"- e DR B s S E S g
Largu .Pieces for Clty or Counl.y Maps, Mounted to Ordar.

_.,__;r Tracing or Vellum Cloth. ’-

In Rolls of 24 yards both sides glazed or face glized and back dull, smta‘bla
i ; for pencil marks. ..

Impaun] 36 inch wlde, atzeper roll $17 50 s _........per yard $0 40

Lo

BRE Shean G T 10 50......

.0 60

L . . \ e,

Profile Paper. .I ;S

(mnl:nuous Proﬁls Paper Piates, Aor B, 22 inches mde, per yard.... .$0 30
- Plate A, 42x15 inches, horizontal ruling, 4, vertical, 20 to inch, per sheet 40

Plate B, 42x13} “ R e R T T “ . 40

Plate O, 42x15 « ~ « _,*_- Ty B 240

The three above, per quire... FAn ST
Crosssechon paper of all dxﬂ'nrent stylea = 5 i :
Engmecrs’ Field books, Level Books 7x4 in., per dor..$500 cach 50c. .

3 _’I‘ranmt Books, 7:4, per doz. 3500 eac‘h 50c ; _-" b 2 o

i
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