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SURVEYING INSTRUMENTS <

‘T'o the Engineer We Dedicate the Burr

1. Over swirling waters creep the outstretched arms
of a massive bridge. The approaching bolt holes
finally match within a tiny fraction of an inch.

2. Down in the mud of a river bed, a creeping
tunnel gropes its way from shore to shore, until
the two enormous ends meet within one-fifticth
of an inch!

These stupendous achievements arc rightfully credited
to the exacting engineer with his precision instrument. To
him goes the glory of such tremendous projects as the
Empire State Building, the Panama Canal, The Washington
Memorial Bridge, Radio City, Boulder Dam, the Holland
Tunnel, and many others.

With such magnificent structures to erect; with so many
lives at stake; and with so much invested money involved,
1t 1s necessary to be certain of absolute precision.

To be ""dead sure'" of perfect construction, the Engineer
must have Precision Instruments of the highest reputation.
Instruments with a superfine record of achievements that
can secure average closurc of triangulation angles within
half a second.

It 1s because we know BUFF makes such instruments
that we offer them to those Engineers who require the best.

To all engineers thru-out the world, — we dedicate the
BUFF that their work may be the acme of precision.



GEORGE LOUIS BUFF
1839-1923
Founder and Manager

Surveying Instrument Works
York, England, 1858
New York, 1864 Boston, 1871




SURVEYING INSTRUMENTS -

Buft Biography

Our founder, George Louis Buff, began the manufacture of surveying
instruments and continued the study n? Levels and Theodolites in York,
England, in 1858.

Perceiving with prophetic genius that supremacy in instrument making
was to start their manufacture in America, he left England in 1864, an
came to New York City. There he associated himseclf with the best
instrument makers in the country.

With a wealth of experience and knowledge already acquired, he set
up his own business in 1866.

In 1871, George L. Buff moved his well-established shop of precision
machinery—tools, dies, fixtures and instruments, from New York to Bos-
ton, and with this he formed a partnership, which in 1898 he dissolved.
It was Buff's knowledge and marvelous skill and Buff's machinery which
secured the recognition of the leading Civil Engineers. Buff's savings
and capital paid for everything during the first ten years. Buff was the
instrument maker; he was the originator of the famous Buff Transit, and
the designer of five marvelous graduating machines.

Thus from the best in Europe and America, George Buff selected the
finest construction points and added many improvements of his own, all

of which have culminated in the supreme resule—THE BUFF PRECISE
TRANSIT.

Today, these same fundamental features exist in our latest models
without a change. No one has ever shown such everlasting originality
as the George L. Buff design.

Since 1898, Louis F. Buff, Carl W. Buff, Henry A. Buff, and William
J. Buff, have continued in the constant strengthening of the *BUFF"
reputation. Quality is alone considered, and constant improvements in
precision machinery made by us, and advanced methods of construction,
produce the greatest accuracy obtainable.

Mr. Louis Buff, General Manager for the past thirty-seven years,
retains personal charge of the final exhaustive testing of the finished
instrument. It is virtually a “Buff"" instrument from start to finish, re-
quiring approximately two vears for each instrument.



@ BUFF & BUFF MANUFACTURING CO.

The Buft Precise Transit

The “Buff"” Precise Transit has behind it an unparalleled history of
years of uninterrupted success, demonstrating the correctness of the design
and the accuracies of construction. We offer for your consideration the
following facts: —

1. Buff holds the record for accuracy on triangulation work for
bridges, tunnels and boundary line surveys. (See U. S. Supreme Court
records in case of State of Texas, defendant, and State of Oklahoma,
complainant. )

2. Buff is 100%, non-corrosive; of bronze construction throughout,
with graduations on solid silver.

3. Buff spool r}rl)e axle bearings, technically known as “Double
Thrust and Radial Axle Bearings,"" eliminate side play and loose stand-
ards.

4. Buff error-proof bearings, automatic type, hold telescope in any
position without clamping and prevent bearing from wearing oval, a
patented feature. These bearings will produce lines on the ground with
uncanny accuracy of only 3,/10,000" error, on a sight of 11,000 yards.

5. Buff graduations accurately cut diamond rulings, — every line
of the same width ensuring extreme accuracy to a fraction of a second.

6. The telescope has 409, oversize field for penetrating haze and
E;rﬂmitting longer working days in winter. The latest type of Night

ses is the BUFF X" System. (See page 13.) [Internal focusing
lenses are available but not recommended as they require a heavier tele-
scope and cause top-heaviness and lack of balance.]

7. The entire instrument is of "'stream-line”’ design preventing
vibration on windy days, and the telescope, of small diameter bore
design, cuts the wind.

8. The large vernier openings permit brilliant illumination for
accurate, speedy readings.

9. The centers are larger and stronger, 1009 oversize for accuracy
and strength. They are tested to . ,,, of an inch.

10. Extra large bubbles permit accurate setting, and avoid shadows.
Adjustments hold permanently.




SURVEYING INSTRUMENTS -

The Buff Finish

There are three different methods in which a BUFF may be finished.

1. BUFF Golden Bronze is unique and characteristic of BUFF
instruments. It is not glaring, but is bright enough to throw off all
objectionable heat rays. This is important, for by keeping the temper-
ature of the instrument down, the watch oil is kept in prime condition,
and the fine fitting graduations preserved. It is recommended for all

general engineering.

The workmanship on a bright finished transit requires finer polish-
ing and greater care in squaring corners. This finish is a work of art
and a BUFF transit so finished will retain its beautiful appearance for
many ycars. It is the most permanent finish.

BUFF makes his own lacquer, because repeated tests show him
that the original gums are twice as strong, having the accumulations of
50 years of wild insect life. The result is a far tougher finish for the
engineer's transit.

2. BUFF Dark Metal finish is applied on a finely polished surface
and burnt a delicate brown with acid. Clear lacquer is applied to pre-
serve the rich tone of the brown color. This type of finish is suitable
for mining work as it throws no reflections.

3. BUFF Black Leather finish is a finely prepared enamel. Three
separate coats are applicd with japan and give a durable and long-lasting
finish.

This is recommended for indoor astronomical instruments and for
those Transits used in the far North.



<@ BuUrr s BUFF MANUFACTURING Co.

Buft’'s Newest Graduating Engine
Unparalleled

The BUFF fifth and latest graduating enginc has been the life work
of our management. The accurate work on each theodolite sent out is
due to these fine monuments of original accuracy.

These super-machines represent a work of scientific accomplishment
which money alone could not duplicate.

SALIENT FEATURES:

Isolated location — separate vault structure.

3-point support for main foundations.

Water table foundations.

Heavy rubber pads — chemically treated — a vibration absorbent.
Dust and moisture-proof.

Light-proof and vibration-proof.

Heat regulated by thermostat to within 13 degrees Fahrenheit.

® N h W

Circles up to 40-inch diameter can be graduated.

9. BUFF graduations are accurately cut diamond rulings on solid
silver — each line of the same width ensuring extreme accuracy,

All BUFF gradaations are flat and the limb and vernier are in abso-
lutely the same place.

Some years ago we made bevel graduations with about 21° bevel
but many engineers complained of inaccuracy and of a wide gap.

The Flat Graduation shows no gap and provides the casiest reading
with soft, uniform illumination.

These machines guarantee BUFF circles an accuracy within 13 seconds
of arc. This represents an error of less than 1 /50,000 part of an inch.

FOR A SOLID PRODUCT LOOK FOR A SOLID FOUNDATION.
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SURVEYING INSTRUMENTS {3

Centers

Next to accuracy of graduations it is important that the centers be
true frustums of accurately circular cones and fitted to retain that theo-
retical accuracy. They should be constructed of the hardest possible
metals.

Manganese bronze, containing S0% copper, is extensively applied
in our instruments on account of its great tensile strength.

That our centers are accurately conical frustums, we are convinced
by repeated and exhaustive tests, and morcover we are satisfied that they
are so in every instrument, because of the methods we employ in turning
them — upon “‘dead center lathes’” — being precision lathes without
spindles, and merely having a dcad head-stock, with immovable center,
and tail-stock center, between which the work is rotated.

That they are fitted to retain that accuracy — we take especial
pride in stating — because:

1. The long tapers, possible in our instruments, terminating in the
broad flanges, are both theoretically and practically the best.

2. These long tapers are most carefully and perfectly fitted by
the expenditure of much expert labor. Upon the nicety of this fit de-
pends the accuracy and longevity of the entire instrument.

For the Wye level centers — where the presence of iron 15 not pro-
hibitory — an option has been recently offered, at a slight additional
expense, of a hardened steel center in a socket of superior annealed char-
coal iron.

It is unnecessary to say that these metals are the best possible for
any center [when their presence is not objectionable] and this com-
bination is universally adopted for all large astronomical instruments,
and provides:

1. The minimum co-eff. of expansion of any two metals.
2. The minimum difference of the co-eff. of expansion of cach.
3. The minimum co-eff. of friction.

After extensive scarch throughout the past twenty-five or thirty
years the careful investigator would find that no transit in all the world
contains such hard and wear-proof bronze as the BUFF.

BUFF — THE SYMBOL OF PRECISION

11



<@ BUFF & BUFF MANUFACTURING CO.

The Double-cone Grip of Buff Self-seating
Bearings 1s Invincible in Strength

4 COILED SPRINGS

e S o ’/%////é
/EIELL METAL /{'H: #
7 ///\\v

@ BUFF
PHOSPHOR BRONZE FRICTION-BRAKE

FOR >
TELESCOPE AXLE
BEARINGS

NN

BATENTED JUNE 18, 18928

The BUFF Friction BRAKE on both axle bearings is the most
valuable improvement in the past 25 years. The V"' bearing [spool
type] has thousands of contacts, ensuring perfect performance for many
years. The difficulties of producing such bearings are casily under-
standable bur expense shall not bar their use on Buff Transits.

CHIEF ENGINEER TUTTLE SAYS:
New York City, Dec. 11, 1922,

~Qur Buff Transit 15,799 used continuously, is an especially accurate
investment.

The work involves sights of 13,000 ft. upon a small 33-inch targer,
and the definition is excellent even under poor weather condition. The
accuracy is phenomenal. In the higher wind the instrument does not
show the slightest vibration — attesting to the highest accuracy, We
are much pleased with BUFF transits.””

ArTHUR 8. TuTTLE
Chief Engineer




SURVEYING INSTRUMENTS <

Buft Telescopes

One of the four important parts of the Engincer’s Transit is the
telescope. A Transit, no matter how perfect and well-constructed, will
give constant annoyance if the telescope is of faulty design.

The telescope must shoot straight and be true for any distance.
This requires the inner slide to be more true to line than the finest rifle,
eliminating the tiniest errors by repeated tests. Accuracy to 1/50,000 of
an inch is demanded.

The inner slide of a Buff telescope is a dense red bronze, and the
outer slide, a hard-drawn brass alloy, a combination providing greatest
anti-friction gualities for many years.

A Buff telescope gives a more satisfactory optical combination with
109, greater illumination. It has slightly greater power and a sharper
dehfined field.

The most modern astronomical practice is Buff's guide. The Buff
X System of lenses was designed to increase illumination — 1t 1s the
best system of night lenses ever devised. Buff X Telescopes have such
exceptional brilliancy that once the engineer has used them, he prefers
them above all others.

““The line of collimation shall not change.”” DBuft Transits are
equipped with new-style friction bearings on the axle of the telescope.
These bearings provide absolute adjustment for the line of collimation.
They require no adjustment and are not affected by temperature changes.

Buff has never had a telescope failure!

“IF YOU CAN'T SEE IT THROUGH A BUFF, IT'S NOT
WORTH A SECOND LOOK™

13



Q> BUFF & BUFF MANUFACTURING CO.

Buff Telescope Bearing

Unexpected errors cause untold expense.

This fact is pruw.'d over and over again every day in the year. To
avoid errors is a problem of every Civil Engineer.

In 1928, BUFF invented the error-proof telescope bearing, especially
designed to prevent telescope errors. It is exclusive with BUFF. There
are no spring tongues, to prevent wabbling — and no extra lenses as in
internal focusing, which cut the light 119;. Every BUFF telescope
is absolutcly in perfect balance and dust-tight. In addition, BUFF sup-
plies a soft friction, so when the telescope is sighted, it remains in that
position. This is a great convenience and prevents many errors, but the
important error-proof condition is the mmiform friction on the bearings
all around,— at every point. It preserves this bearing beautifully
round. It does not wear oval, and it does prevent errors.  Highest type of
precise triangulation is accomplished.

There is NO substitute for this perfect axle bearing. It is the one big
smiprovement which has been applied to Transits during the past twenty-five
years. Remember:

1. Buff holds the record for accuracy on triangulation work for
bridges, tunnels and boundary line surveys. (See U. S. Supreme Court
records.)

2. Buff spool type axle bearings, technically known as “‘Dowble
Thrust and Radial Axle Bearings'', eliminate side play and loose standards.

3. BUFF error-proof bearings, automotive type will produce lines
on the ground with uncanny accuracy of only 3/10,000" error on a
sight of 11,000 yards. ''Your organization is c]ycscrving of great praise
and should be justly proud of its contribution to present day Engineering
Science, for beyond a shadow of doubt, the BUFF Transit has done most
to advance our profession to its present point.”” E. §. B. 1932,

4. BUFF provides double lock nut adjustment for the vertical
sighting, cosuring repeated accuracy which is so necessary on modern
steel buildings, and shafts and mining work.

SEVENTY-THREE YEARS' EXPERIENCE MEANS MUCH

14



SURVEYING INSTRUMENTS <

Graduations

@"EHHIEH& TS SIMGLE WINUTES = DOUBLE READING

LiLIMB - 2 ROWS OF FIGURES, 0" T 380"

@ YVERMIERS TO 30 SECONDS - DOUBLE READING
H-U“I -2 ROWS OF FIGURES, o' To 3607

k11

@ VERMIERS TO 20 SECONDS - EASY REABING
Li LIMB « 2 ROWS OF FIGURES, 0 To 360

VERNIERS TO 20 SECONDS - CLOEE SPACING
iy LIMB « 2 ROWS OF FIGURES, 0" TO 380°

o
230 AED

The (3) 20" vernier is 10595 casier to read than the 3-A

The UNITFORMITY of the GRADUATION LINE — as placed upon our circles and verniers,
— we deem the special features of our graduations next to spacing. We claim; —

The FINAL FITTING TOGETHER of the GRADUATION and VERNIERS, is performed by
ourselves, and is guaranceed for life.

All graduations are sterling silver with a dull, frosted finish of harmonious whireness,
facilitating rapid reading in the feld. Solid silver graduations are ground and polished
dead flac auromatically, This is a feature found only in our transics

The hguring on our graduation is particularly plain and legible, especially on mini
instruments, and is always inclined in tE: direction Elshnuld bcg.-_ad_ pecially "B

The illumination of BUFF verniers is distinctly superior. The lighting is soft and abun-
dant and in comparison, about as 3 to 1. This copious illumination is strikingly unique,
The engincer appreciates it constantly, especially in dark set-ups. Keen and intelligent
designing is responsible for this improvement as well as other BUFF advantages.

13



<@ :UFF & BUFF MANUFACTURING CO.

Spirit Levels

BUBBLES,

LIST OF SIZES AND COST.

Length . Diameter Sensitiveness Cost
14 in. 4/10 in. 60" to BD” $2.25
= 5/10 ** 30" to 607 1.25
2} | 510 ™ 20" to 30° 4.00
- T ' 6/10 ** 15" to 20" ' 4.00
4 v 6/10 ** 15" to 20" 8.00
5 @ 7/10 ™ 15" to 20" 8.00
5 - 8/10 ** 10" to 15" 8.00

Special sizes and lengths made to order ar reasonable cost.

In thoroughly developing the method of producing the spirit levels
for our instrument it has been our aim to obtain much more uniform and
reliable results than were formerly customary.

In consequence we have new machines, which are automatic grinding,
and produce truer curves than could be ground by hand on lathe arbors.

Carcfully testing and marking each bubble, we separate them into
groups of definite sensitiveness, rom which, according to the type of
instrument, we select the preferred sensitometer number.

Incidentally, the method of grinding is precisely the reverse of hand
work, and eliminates the objectionable %ﬂat of the hand when grinding
with an arbor on the lathe. The heating plays a very important part
in the accuracy of the vials and is accountable for some of the inaccuracies
heretofore experienced.

In addition to the regular grades of sensitiveness we are prepared to
furnish guaranteed spirit levels ranging down to 1 second for the finest
leveling instrument, and also for all astronomical uses.

16




SURVEYING INSTRUMENTS

8.71 SQUARE INCH plus
6. 71 ";(,El 'ARE INCH=15.43

The above two large areas in square inches are the size of the Bearing
Surtfaces of "Buff’" Transit centers.

Such a large size is most unusual.

It is one of several reasons why “'Buff'' leads in Dwrability and Long
Life. -

Consider for a momenc!—A total of over I5 square inches for Buff’s
two center bearings! And this entire surface is fitted to an accuracy of
1 /50000 part of an inch:—And of the hardest phosphor bronze and gun-
mctal.

Stadia Di:{phragms

Diagrams below show best arrangements for all cases of engineering
and surveying practice.

Our custom is to set the Scadia wire at 1 to 100 to read correct from
center of Transit without addition of constant F + C.

OO

Nos. 1, 5 or 6 are furnished as equipment.

2. Stadia and cross-wires . . - X0 8
3. e " diagonal wires 70° o S 9.00
4. e i above intersection S 9.00
7. Triangulation e & x w a o . _ 8.00
8., Stellar observation . : R .. . 12,00

BUFF SUPER-PRECISION TRANSITS ARE BUILT TO ENDURE

]



BUFF SIMPLICITY IS A KEYNOTE

(128 less parts than any other)

Showing new arrangement whereby we use full length of plate
bubble and also avoid projection beyond edge of plate. Used on all
sizes of Buff transits exclusively. Compass-glass and verniers are water-
proofed.

Design pat. November 13, 1900. Pat. February 3, 1903. Pat. July
11, 1916. Pat. Junec 19, 1928,

We harden and temper our copper bronzes and have succeeded, for
many years, in so perfecting Buff alloys that our different bronzes are
nearly the equivalent of steel.




SURVEYING INSTRUMENTS A
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Buff Material and Construction

Every single part of a BUFF Transit is made of the best materials
obtainable, and of the most approved design known to the Scientific arts.

A BUFF owner so rarely has to take his instrument apart that he
scldom sees these bearings upon whose design and proper construction a
smooth-operating and powerful instrument absolutely depends.

The center bearings are of bronze metals, the finest for the purpose,
as the experience of over 73 vears indicates. The three widely different
compositions of phosphor-bronze, gun-metal bronze, and hard red bronze
are the metals chosen, since each has for the next, respectively, the least
cocfficient of friction, of expansion and contraction. All of these three
alloys can be compared in strength and hardness only to tempered steel.

There is no better metal for instrument-making than the hard
bronzes; they can be machined only by using powerful and accurate lathes.
BUFF uses this remarkable tough metal for its horizontal limb, vernier
plates, standards, and outer members.

Telescopes, axles, inner centers are of hard bell meral. Not a soft
or yellow brass casting is used on a BUFF.

Slow-motion tangent screws — and levelling screws, throughout
BUFF instruments, have 259, greater wearing surface on the thread of
the screw.

This again is one of those details that cost more through the shop
production, but which is worth the extra cost.

Mathematical analysis has consistently strengthened BUFF accu-
racy and smooth operation. External finish is a factor in sales argument,
but when the finish is worn the important characteristics built into each
BUFF assert themselves; — BUFF supremacy is constantly revealed.

SPECIFY BUFF FOR ENDURANCE

19
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61-In. BUFF PRECISE TRANSIT, No. 1 B— THEQDAS

COMMERCIAL SIZES OF TRANSITS
Wt Dia. Meedle

Tﬂithi:ﬁi—!:

No.1 . v oo w15 1bs. &} in. 4% in. 12 in.
g 12 " 5§ 33 " 10§ *
el o = o o4 7" 45 s 2 g
* 4 5 " g 23 g

TRIANGULATION SIZES —7 in. — 8 in. — 10 in.
MADE OF HARDEST BRONZE THRU-OUT
20



61-In. BUFF PRECISE TRANSIT, No.1C
Code-Name — THEODUSE
Weight, 143 lbs.

If equipped with radial reading glasses and 20 second graduation
the finest closures can be secured.

The sensitiveness of the spirit level to telescope is more than many
wye levels.

Reads face of ﬁ':irch at 1141 feet.

21



63-In. PENNSYLVANIA PRECISE, No. 1D

For Tunnel Alignment Work.
Code-Name — THEOPENN [Has no compass.]

Weight, 14 Ibs. Black Leather Finish

" Quality means leadership.”

Keen thinking engineers of discrimination who have visited our shop invariably speak
waords to this effect: — “Mr. Buff, I fail to understand how you can make a complete engi-
ncer’s Transic with the large amount of labor necessary — at such a comparatively low price. "

1




53-In. LIGHT MOUNTAIN UNIVERSITY, No. 2 Ec
Code-Name — TRANDO

Can be equipped Top and Side Telescope. This style combines
the extra strong U standards and a 3} compass needle.

BUFF Transits combine light weight, great strength and superior
accuracy. BUFF design is severe and rigid, and secures ability to with-
stand adverse conditions of weather.

i3



53-In. BUFF PRECISE TRANSIT, No. 2 B

Light Mountain Size
Code-Name — TRANDATE
This size of Engineers’ Transit in design is identical with the regular
No. 1, larger size, and with decreased size and weight is admirably adapted

for work of a reliable nature where a lighter-weight instrument is
desirable.

Weight, 12 Ibs. “'BUFF QUALITY IS ECONOMY."

BUY A BUFF AND BE PROUD OF IT FOR 50 YEARS

24




54-In. BUFF PRECISE TRANSIT No. 2C
(Design patented)
Weight, 13 Ibs.
Code-Name — TRANDUSE,

The sweetness of low price is always overshadowed by the bitterness
of low quality.
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43-In. BUFF WET MINE TRANSIT, No.3 FW
Code-Name — TRIOWATE

Edge graduation provides case in reading from front. Top and side
telescopes. Can be supplied on all sizes of transits. Completely pro-
tected for wer mine use. Jointed reading glass. (With or without
compass needle. )

MNote the efficient design and stability, and light weight of 8 lbs.

27
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THE MOST PRECISE INSTRUMENT SHOP IN THE WORLD.
VIEW LOOKING WEST. JAMAICA PLAIN WORKS.

Like the instrument, the home of the **Buff"" is typical of solidity, rigidity and adaptability.
Its location, well to the south of Boston, is one of absolute freedom from electrical

disturbances, as well as city dirt and noise. Sunlight and pure air predominate.
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Upon its metallurgy rests to great extent the accuracy Yy B
and long life of the “*Buff™” instrument. A
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SURVEYING INSTRUMENTS AW

The “Buft” Plane Tables

Code Price

Madein [No. 1, 16-inch Telescope Alidade only ~ Alidadi  $257.00
three {No.2,12 * & 4 H Alide 190.00
S1ZCS (No. 3, 8 “ ch oy . Alam 150.00

(No. 37, Explorers Type)

Vertical arcs read to 54° to enable observation on Polaris.

When strength is combined with lightness in a Plane Table its field
of usefulness is almost unlimited. When once acquainted with its gen-
eral utility no other instrument can fill its place, and many problems in
economic surveying can be solved by it.

Few engineers outside government circles have given much attention
to the Plane Table, buc for topography of every class, river and water-
works survey, in the design of sewerage systems and for all preliminary
surveys it has no equal %ur speed, economy and general effectiveness.
For accomplishing desired results with the least expenditure the Plane
Table is worthy the attention of all who have not yet made 1ts acquaint-
ance.

For information surveys the Plane Table is a superior instrument.
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BUFF No. 37 EXPLORERS' ALIDADE
FOR OIL-FIELD DEVELOPMENT

With revolving prismatic eye-piece, fixed stadia wires, 3" x 12
base, large telescope with 409, larger field, extra large screw
heads for operating clamp screws, circular bubble, both
sides of base beveled, leather-finished telescope, vertical arc
reading to single minutes, vertical frame :quigpﬂd with bub-

ble to control zero level line; fixed level, adjusting screws
at both ends and casily adjustable; all complete wirh

mabogany case and straps . . . . . . . . . . $217.00

EXTRAS

5-inch box compass with extra light-weight and accurate needle $20.00
Johnson Plane Table movement complete and three-leg regular

ipod. y s L s F L R b L E L e 55.00
Drawing Board, 15 x 15 with 4 improved flush fittings . . 6.00
No. 3 Ggradi:nt:r Actachment . . . . . . . . 7.50
Beaman Stadia Arc, complete . . . . . . . . . . 18.00
Leathercase and straps . . . . . . .« o« . o+ . 10.50

CHARACTERISTICS

1. Extra powerful telescope. Shows objects erect.

2. Increase of 1809 in size of image and field of view, due to a
re-designed prismatic eyepiece.

3. Compact and strong design and no delicate parts exposed.

4. Vertical arc and clamp and tangent motions are placed inside of
the standards, thus giving extra protection against any possible injury.

5. The instrument is equipped in every detail to guard against any
projections, and all adjustment screws kept low and countersunk.
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BUFF 8-In. TRIANGULATION THEGDDLITE, No. 81
Code-Name — TRIANGLES

We recommend 8-inch Theodolite for 10** vernier reading. Specifica-
tions on request.

“With a Buff Theodolite, triangulation i1s a pleasure, even under trying conditions.
Such an instrument constitutes a 'Portable Observatory’ with the aid of a Chronometer, Ther-
mometer and Baromerer.”’
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The Buft Railign System

Includes a telescope and tripod: — Vertically aligned with the gauge
of rail. It avoids all errors of transfer and supplies a 20-Power Telescope
as compared to the eye of the foreman with zero magnification.

The "BUFF’" Railign — Type 88

A master-instrument to secure wonderfully straight alignment

For 1009, Accuracy, in Lining Track.

For Perfect Surfacing.

For Rapid Accurate Raising of Track.

For Eliminating Vibration at higher speeds.

LA b b R

One Second to Snap onto Rail: 4 Second to remove.
IT HELPS TO TAKE OUT ALL THE LITTLE KINKS
Send for Circular No. 88
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ON TOP OF THE WORLD
Buff Theodolite, No. 2 E, Lost Colca Valley, Peru, S. A. 1931 Expedition
35
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There are thousands of features on each Buff transit that are supe-
rior, and which make the completed instrument the undisputed master.
In this or any other picce of printing, it would be impossible to itemize
these improvements. Suffice it to say — specifications also cowld nor list
them and thart is why the only completely satisfactory way is —

“"Order a Genuine Buff'' — and secure the best transit made.

The Buff Transit is the natural result of a firm vision and a plan of
many years' standing which recognized over three generations ago the
wisdom of supplying nothing but time-seasoned bronze in its construction.

Such Bronzes, before they are fully machined and fitted into a Buff
Precise Transit may have been two or three years in their original form as
castings, slowly scasoning. Every Engineer knows that when a thin
“'skin’’ is machined from a piece of metal, that metal itsclf undergoes a
momentary molecular change, therefore it may be subjected to several
periods of rest before it is ready for the final fitting with other component
parts. By this method, that of giving the metal a chance to cure after
each operation, it remains as in its original state.

Bronze Is Eternal. Age, and age alone, can produce its equal as of the
hard steels, mever brittle, always strong and tough, yet never subject to de-
molition through atmospheric nitration.

Bronze statues and tablets all over the world and under all climatic
conditions remain true to form and design; always being weather proof.
As in a bronze statue of tradition whose value increases yearly, so too,
does the intrinsic value of a Buff Bronze Transit increase as time rolls on.
Seventy-three years past record bas proven this to Buff owners.

Age of Bronze (for out-door use) — 4000 yrs. plus.
Age of Iron (for out-door use) — 150 yrs. or less.
Age of Aluminum (for out-door use) — 10 yrs. or less.
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GEORGE WASHINGTON MEMORIAL BRIDGE

Petspective view of the bridge spanning the Hudson River between Fort Wash-
ington (179th Street), on the New York City side, and Fort Lee, on the New
Jersey side. Excavation started September, 1927. The two massive towers are
650 feet high.

BUFF PRECISION THEODOLITES IN EXCLUSIVE CONTROL — 1927-1932
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SURVEYING INSTRUMENTS -¢'

Complete Adjustments of Buff Transit

ADJUSTMENTS BY THE MAKER WHICH CANNOT BE
MADE IN THE FIELD

1. The optical axis i1s made to coincide with the line of collimation,
i. ¢., it is made perpendicular to the horizontal axis of the instrument.

2. The pivots of the horizontal axis are made truly circular.

3. The upper and lower plates are made perpendicular to their axes.

4. The axes of the two plates are made to coincide and form the
vertical axis of the instrument.

g - The axis of the plumb-bob is made to coincide with the verrical
axis of the instrument.

6. The intersection of the horizontal axis and the line of collimation
is made to lie in the vertical axis produced.

7. The graduations are made truly radial and equally spaced at
equal distances from the center.

8. The vertical arc 1s made perpendicular to the horizontal axis.
9. The center of the vertical arc is made to lie in the horizontal axis.

SIDE TELESCOPE
10. The optical axis is made perpendicular to the horizontal axis.

SOLAR ATTACHMENT
11. The ﬂpl:ica] axis 18 made perpﬁndicular to the horizontal axis.

ADJUSTMENTS WHICH CAN BE MADE IN THE FIELD
1. The axes of the plate levels should be in planes perpendicular to
the wvertical axis.

2. Tl_u: vertical wire should be in a plane perpendicular to the hori-
zontal axis.

3. The line of sight should be perpendicular to the horizontal axis,
i. ¢., should coincide with the line of collimation.

4. The horizontal axis should be perpendicular to the vertical axis.

5. The axis of the telescope-level should be parallel to the line of
collimation.

6. The verrical arc should read zero when the line of collimation is
perpendicular to the vertical axis,

DO IT RIGHT OR NOT AT ALL
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ADJUSTMENTS OF THE ATTACHMENTS TO THE TRANSIT

SIDE TELESCOPE
7. The line of sight must coinside with the optical axis.

8. The line of sight of the auxiliary telescope must be parallel to the
line of sight of the main telescope.

SOLAR ATTACHMENT

9. The polar axis of the solar attachment must be perpendicular
to the line of collimation of the main telescope and to the horizontal
axis of the instrument.

10. The level must be in the center of the tube when the line of sight
of the telescope is horizontal.

METHODS USED IN MAKING THE FIELD ADJUSTMENTS

1. To bring the axes of the plate bubbles into planes perpendicular
to the vertical axis: bring both bubbles to the center of their tubes by
means of the leveling screws and turn the plates 180°. If the bubbles
are not now in the center of their tubes move them hbalfway toward the
centers by means of the adjusting screws. Level up the instrument and
test it again, repeating until no change occurs upon reversing.

2. To bring the vertical wire into a plane perpendicular to the
horizontal axis: sight on some wtll-dcﬁnccf point and move the tcle-
scope slightly up and down. The wire should remain on the point
throughout its entire length. If it does not, loosen slightly the capstan-
headed screws holding the diaphragm and rotate the latter until the wire
will remain on the point, then tighten the screws.

3. To make the line of sight perpendicular to the horizontal axis:
level the instrument, sight on some point A, at nearly the same elevation
as the instrument and preferably a long distance from it, clamp both
plates, turn the telescope over and mark a point B, which should be
on the same level and at the same distance as A. Now turn the instru-
ment in azimuth until A is again sighted (notice that che horizontal
axis 1s now turned end for end):; clamp both plates, turn the telescope
over, and sec if it again strikes B. If it does not the difference is four
times the error, since in this case we have made a dowble reversal, Con-
sequently the cross-hair should be moved by the capstan-headed screw
until it appears to have moved ome-guarter of the way towards B. Test
it again and repeat until it reverses perfectly. If this test is made for
different distances the accuracy of shop adjustment No. 1 may be tested.

SEND TO MAKER'S SHOP FOR REPAIRS
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SURVEYING INSTRUMENTS A

The accuracy of this adjustment depends upon the fixed position of
object glass, thercfore do not unscrew it. When the cross-hairs arc
ad';u&tci it may be that the intersection is not in the center of ficld.
This in no way can impair the accuracy.

4. To make the horizontal axis perpendicular to the vertical axis:
sight on some high point (such as a church spire) which is not very far
from the instrument. Lower the telescope and set a point on the same
level as the transit. Now turn the telescope about its vertical axis and
about 1ts horizontal axis and again sight the lower point. Raise the
telescope and see 1if it again sights the original pointe. If it does not the
difference is twice the error. Correct it by moving the adjustable end
of the axis so that the cross-hair moves toward the point. Test it again
and repeat the operation until the adjustment is perfect.

5. To make the axis of the telescope-level parallel to the line of
collimation: set two stakes 200 feet apart or more; set the transit over
one of them and measure the distance from its center to the top of the
stake. Place a leveling-rod on the other stake and with the bubble in
the center of the tube, read where the horizontal wire strikes the rod.
From these two measurements find the difference in elevation of the two
stakes, assuming that the line of sight is level. Now set up over the
sccond stake and repeat the operation, getting another value for the
difference in elevation. Half the sum of these two values is the true
difference in elevation of the top of the stakes. With the instrument over
the second stake, find whar rod reading will be needed to give a true
level line.  Set the target at this point and place the rod on the first stake.
Then set the horizontal wire on the target by means of the tangent screw
and bring the bubble to the center of its tube by mcans of its adjustment
SCrew, n

Exampre.  Suppose that the transit is set 2 feer above A, and thar the line of sight
strikes the rod ar the 2-foot mark, where it is at B, Then assuming the instrument to be
right, we would say that A and B were art the same level, Suppose thar with transit 3 feer
above B the linc strikes 1 foor above A, Then A would appear to be 2 fect higher than B.
One-half the sum gives A actually 1 foot higher than B. Consequently, with the instru-
ment 3 feet above B, the rarger ought to be 2 feet above A for a level line.  This shows that
the instrument was 1 foot in error ar this distance.

Nore — Instead of measuring the height of the center above the stake by a tape, a good
way 1s to sct the rod on the stake and then place the eye end of the transit close to it so thar
the observer can look through the objective, The target will then appear very small and
<an be placed in the center of the field and the heighe of the center then read off directly,

6. To make the arc read zero when the line of collimation is per-
pendicular to the vertical axis: level the plates and the telescope-level.

QUALITY FOR ECONOMY
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Loosen the screws holding the vernier-plate and move it rill ic reads
zero, then turn the screws carefully to a firm bearing.

The transit proper is now in complete adjustment. The adjustments
of the auxiliary parts are as follows:

sIDE TELESCOPE

7. To make the line of sight coincide with the optical axis (which is
made coincident with telescope tube by the maker): rotate the telescope
in wyes, as will be described under the adjustments of the wye level, and
see if the intersection of the cross-hairs remains fixed on a given point.
If it does not, adjust by the capstan-headed screws holding the cross-
hair diaphragm.

8. To make the line of Eifht of the auxiliary telescope parallel to
the line of sight of the main telescope: when used as a side telescope the
adjustment is the same except that it is made for the horizontal wire.

SOLAR ATTACHMENT

9. To make the polar axis perpendicular to the {uf;mc af the line of collima-
tion and borizontal axis of the main telescope: level the plates and the tele-
scope-level; bring the bubble of the solar telescope-level to the center of
the tube and revolve 180° about the polar axis. If the bubble moves
from the center bring it halfway back by the adjusting screws of the
polar axis; then re-level the telescope. Turn the solar telescope through
90°, and if the bubble is out bring it to the center by the other ser of
adjusting screws belonging to the polar axis. Repeat until perfect.

10. To place the bubble in the center of its tube when the line of sight is
horizontal: point the main telescope at some distant object, and turn the
solar telescope so that it points at the same object. If the object used
1 not very distant an allowance for the distance between the two tele-
scopes should be made. Level the solar telescope, dnd, by means of the
adjusting screws, bring the wires to the distant object. These adjust-
ments should be freely verified.

The Buff Solar Attachment will give the meridian withour error to
single minutes. If the transic is graduated to read to 10*, the meridian
can be determined to 10"

This Buff Solar therefore is the equivalent of the best triangulation
transit. The best surveyors use it exclusively.

BUFF REPAIRS GIVE SERVICE VALUE
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Adjustments of the Wye Level

ADJUSTMENTS BY THE MAKER WHICH CANNOT BE
MADE IN THE FIELD

1. The optical axis is made to coincide with the axis of rotation in
the wye, 7. ¢., the axis of the collars.

2. The collars are made theoretically perfect circles of equal diam-
eters.

3. The level is ground to a uniform curve, and is made to expand
or contract equally at the two ends under a change of temperature.

ADJUSTMENTS WHICH CAN BE MADE IN THE FIELD

1. The pin fitting in the stop should be so adjusted that the hori-
zontal wire is perpendicular to the rotation axis when the stop is in
contact. :

2. The eyepiece should be centered.

3. The line of sight should be made to coincide with the axis of
rotation in the wye.,

4. The axis of the level tube should be made parallel to the line of
sight.

5. The axis of the level tube should (for convenience only) be made
perpendicular to the rotation axis.

METHODS OF MAKING THE FIELD ADJUSTMENTS

1. To adjust the stop and horizontal wire: level the instrument
over both sets of screws. Place the level tube exactly beneath the tele-
scope. Move the telescope about the vertical axis and see if the hori-
zontal wire follows some point. If it does not, loosen the diaphragm
and rotate until a position is found where the wire will follow. Then
set the stop against and into its slot.

NOT PRICE — RESULTS
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2. To center the cycpiece: rotate the
telescope in the wyes and see if a distant ob-
ject appears to have any motion across the
ficld. 1If it does adjost by the capstan-
headed screws until there is no such motion.

3. To place the line of sight in the axis
of rotation in the wyes, 7. ., coincident
with the optical axis: point the intersection
of the cross-hairs at some well-defined point
and clamp. Rotate the telescope 180% in the
wyes, and see if the intersection moves from
the point. If it docs, bring each wire half-
way back to its original position by the
capstan-headed screws holding the cross-hair
ring. Repeat the process until the cross-hairs
remain on the point.

4. To make the axis of the level tube
parallel to line of sight, we must make two
adjustments: (@) bring them into the same
plane, (#) make them parallel. These two
parts are complicated so that they must be
made alternately until both are perfect.

(#) To bring them into the same plane:
move the level tube a little to one side (by
rotating the telescope in the wyes) and see if
the bubble moves toward one end. Move
the adjustment screw, which gives a lateral
motion to the tube, until che bubble remains
at the same point.

(b) To make the axis of level tube parallel
to the line of sight: bring the bubble to the
center of the tube; take the telescope out of
the wyes, reverse it (end for end) and replace
it; if the bubble 1s no longer in the center it

SIMPLICITY — KNOWLEDGE — PERFECTION
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SURVEYING INSTRUMENTS -

should be moved halfway back by the vertical adjusting screw on the
level tube.

5. To make the axis of the level tube perpendicular to the vertical
axis: bring the bubble to the center, turn 180° in azimuth, and see if the
bubble remains in the center. If it does not, correct one-half the dis-
placement by the adjustment screws on the wyes. Level up and test
again,

Note. — A second method of adjusting the wye level and one which has the advantage
of being independent of any inperfection of the collars, is to regard it as a dumpy level and

adjust it for the level tube as explained under number 5 of the transit. The other adjust-
ments are the same as in the first method.,

Adjustments of the Dumpy Level

The principles involved are the same as in the wye level, but since
the construction is somewhat different the field adjustments will not
be quite the same.

1. To make the axis of the level tube perpendicular to the vertical
axis, proceed as in No. 5, for the wye level.

2. To make the line of sight parallel to the axis of the level tube,
proceed as in No. 5 for the transit except that the cross-hairs are moved
instead of the level tube,

The dumpy level will now be in adjustment, since the adjustment of
the vertical wire is not important.

Note. — Since the telescope and uprights comprise a single casting, the line of collima-
t10n can be fixed permanently parallel to the level bar,

The geometrical design of BUFF parts is completely balanced. The
tendency to pull from side to side, is conspicuous by its absence. A
Transit is as steady as its weakest part, and so BUFF design has alwavs
developed extraordinary rigidity.
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Adjustments for the Plane-Table

Careful examination of the following adjustments for the plane
table should be often made, in order to ensure their accuracy. The-
plane-table more than any other instrument is subject to most severc and
rough usage and it is impossible to expect bubbles and alidade to remain
indefinitely in perfect adjustment. The three adjustments liable to
derangement are:

1. The fiducial edge of the rule.

2. The telescopic parallax.
3. The level bubbles upon the alidade.

The first of these is readily tested by drawing a line along the edge.
On reversing the rule, draw another line between the same points. If
the two lines coincide, the fiducial edge 1s straight and in adjustment;
if not, the edge must be made true.

The second adjustment of correct, embraces a perfect contact of
image and cross-wires — when the position of eye is changed in any way.
The cross-hairs, therefore, are in the common focus of object glass and
evepiece. If the contact varies, the object glass focus must be varied
until no displacement of the cross-hairs occurs. If the true focus of the
cross-hairs is not obtained at first, a re-adjustment is necessary, in order
to see them and the object with equal clearness and without parallax.

The third adjustment — the adjustment of the level bubbles — is
made as follows: bring the bubbles to the centers of their tubes by means
of the leveling screws beneath the table; then draw lines around the
rule to locate it exactly, then reverse 180°. If the bubbles remain central
they are in adjustment. If not, correct one-half the error by means of
the adjusting screw of the bubbles and the remaining half by the leveling
screws of the board. This should be repeated until bubbles remain in a
central position, on any part of the board (assuming the plane of the

hoard to be true).

HARDEST — MOST ACCURATE — LONGEST-LIVED
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A Few Buff Users

GOVERNMENT DEPARTMENTS

U. 8. Naval Observatory
U. §. Coast and Goedetic
Survey
Engincering Department,
. 5. Army

Elr;':tuain Mining & Smelting
Gugécnhr:im Exploration

Phelps-Dodge Co.

General Land Office
Forest Service, U. 8.
Bureau of Reclamation
Government of Porto Rico

MINING COMPANIES
Topia Mining Company
Hecla Mining Company
American Smelting & Re-

fining Company
Cinco Minas Company

Government of the Repuhli:
of Peru
Eic.

Breitung & Co., Ltd.
Calumet & Arizona Mining
Company
Ic.

ENGINEERING AND CONSTRUCTION

Ulen & Company

United Engineers & Con-
struction Co,

Phoenix Urility Co.

U. 5. Steel Products Com-

ay

Ehliurliqui Land Co.

Stone & Webster Co.

James Stewart & Co.

Atll;_n:rinmn, Topeka & Sanea
c
Norfolk & Western Railway

Compan
Boston & JI:.hjn: R.R.

Mew York Air Terminals
Western Air Express
Roosevelr Field

City of Boston

Passaic Valley Sewerage
Commission

Highway and Sewer Depts.,
New York

Harvard Universicy

Massachusetts Institute of
Technology

Northeastern University

Purdue University

University of Notre Dame

Gulf Refining Company

United Fruit Company

W. P. Severin Company

New England Power Con-
struction Co.

Harbison-Walker
Refractories Co.

Porcupine Paymaster Led.

Bell Telephone Laboratories

Newfoundland Light &
Power Co.

Théu Republic Construction

Pearson Engineering Com-

Ebro Power & Irrigation
Company

RAILROADS

Pennsylvania R.R.
N.Y. Central R R.
Lehigh Valley R.R.
Erie Railroad

AERONAUTICS

Newark Airport
Boston Airport

MUNICIPAL WORK

Park Departments of New
York Cicy

California Highway Com-
mission

Michigan State Highway
Commission

UNIVERSITIES

Worcester Polyrechnic

College of the City of New
York

New York University

Lehigh University

Ohio State University

MISCELLANEOUS

Texas Oil Company
Utah Power & Water Com-

pany
Rockefeller Foundation
Honolulo Iron Works
General Electric Company
Standard Qil Company
Western Electric C};mpan}'
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Westinghouse, Church, Kert
Company

Robinson & Steincmann
Compan

Merrite, (.‘,Fl'-mpm:n & Scotr
Corporation

Thompson-Starrett Co.
Ere.
Brooklyn Rapid Transic

Company
Long Island Railroads
Bermuda Railways Co.
Etc.

National Advisory Com-
mission for Aeronautics
Erc.

N. Y. & Queens Elec, Light
wbowe Gor 8

City of Rio de Janeiro

City of Schenectady

Etc.

Stevens Institute, N. J.

University of California

Sheffield Scientific Univer-
sity

Erc.

Union Sulphur Company
U. 8. Coal & Coke Company
NJE:pnrt News Shlphmlpd ing

Mill-Power Supply Co.

Wheeling Traction Company

Nova Scotia Power Com-
mission

Etc.
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Repairs

That our instruments may be protected and kept in constant service,
they are designed to secure best possible distribution of metal. Long
experience has revealed the general direction and force of blows and
falls, and it is protection against them which so strongly marks the
differcnce between Buff transits and others. Given equally severe
falls, the Buff withstands them remarkably. The cost is gencrally
less than one-half that of repairing a cheaper instrument. Our low
charge to the engineer, which is the actual shop cost to us, has been
such an inducement to send injured instruments to our shops for repairs
that our splendid facilities for repair work are continually in pressing
demand.

It is well to bear in mind that one of our particular shop mottoes is,
““To make the Buff transit of such thorough and lasting construction so
as to keep it on the job."”

We always guarantee to place the injured instrument in good work-
ing order and adjustment and warrant the accuracy for two years. En-
gineers sending instruments should point out parts to be repaired; but
the best course is to "have the instrument put in thorough order and adjust-

ment,”’ allowing us to execute whatever repairs are needed to make it as
serviceable as possible. This course is more satisfactory, and in the end
cheapest. Our own instruments should especially be sent to us to insure

fullest satisfaction. Time and money are saved, as new parts from stock
are supplied.

All Makes are Carefully Repaired

As the accuracy of the instrument depends upon how it is cared for
and adjusted, be sure that it never reaches incompetent hands. Hawe
it repaired right or not at all.
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TEN YEAR GUARANTY

We hereby warrant our BUFF Transits and Levels, free from defects
in material and workmanship for a period of TEN YEARS, and we will
furnish free, f. 0. b. Boston, Massachusetts, any and all parts necessary

to replace such defects within that time.

BUFF & BUFF MANUFACTURING COMPANY

By Louis F. Burr
President

BOSTON, MASSACHUSETTS, U. 5. A,

A REPAIR BY BUFF SAVES EXPENSE IN THE LONG RUN
[ALL MAKES REPAIRED AT LOWEST POSSIBLE COST|
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Civil Engineers truly represent

the Back-bone of Integrity thru-out
the Entire World.

+—— TO BOSTON s

BOSTON ELEVATED _ WASHINGTON ST. =
[ P —— TO FOREST HILLS
EToTION AND ALL POINTS SOUTH

H.Y.M.HEHRB.R. TO PROVIDENCE=*

PROV. DIV,

PLAIN STATION
g BACH BAT STATION
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4 miles southwest of State House, on U. S. No. 1 highway. At Jamaica
Pond, turn left at Pond St. and Green St., Jamaica Plain
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