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perfection and procision.

They ave ased with
complete success in the groatest engingering
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facling accuracy and
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In furtherance of our long-
established poliey of enlisting our production facilities in
the mobilization of the great reservoirs of American energy,
for an all-out effort to ereate better living conditions and
establish a more efficient and substantial world; we take
great pleasure and pride in presenting this showing of
Berger instruments for the Engineer and Surveyor —

precision built for accurale resulls.

In the final analysis, the
accuracy of any survey lies not alone with the honest and
specialized skill of the Engineer; but also with the mechan-

ical and optical precision of the instrument he uses.

A Berger instrument is a
precise integration of functional design, superior materials
and skilled eraftsmanship. Such a combination means
Quality and Dependable Results.
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Packing and Shipping of Berger
Instruments

When they are prepared for shipment our Instruments are securely
packed in their carrying eases and these in turn are packed with a soft
clastic material in a strong outer box several inches larger all round.
Instruments are normally shipped by the Railway Express Agency, f.o.b.
Boston. Dnmag: en route is exrremeh rare. Our responsibility ceases
when shipment is delivered to the express company, We will gladly co-
operate in case of a claim for loss or damage en route, but claims must
be filed by the consignee on whom ownership rests.

Overseas Shipments

For pverseas shipments, extra heavy boxing is customary. A small
extra charge is required. Such boxing adds about 1597 ro the shipping
weights shown herein. Desired routing and billing should be included
with orders. Customers need have no hesitation in erdering Instruments
from any part of the world and may rest assured of proper handling of
all orders.

Terms

All prices as listed are fo.b. Boston. Orders are normally payable in
advance. If preferred, goods will be shipped C.O.D., collection expense
to be borne by the purchaser. Open account shipments will be made
only after satisfactory credit has been established. A deposit is required
before manufacturing special instruments or special features which are
made to order.

Shipment of Parts

Parts and supplies will be shipped by express or parcel post as desired.
Terms for shipments as above.

Return of Instruments for Repair

We suggest that in case of major damage or wear of an Instrument
in service the best place to have it put in first-class working condition
1s at the factory. Even if the instrument is a long distance from Boston
and its services badly needed it is probable that in the long run time
and money may be saved by a factory repair.

At the factory a special department is devoted entirely to the repair
of Customers' Instruments. It is staffed by highly trained specialists of
long experience in this particular work. This department i not only

3
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equipped with a large assortment of special hand and machine rools, but
also contains a complete collimation apparatus so thar final adjustments
of repaired Instruments are just as exactly made as are those of new
Instruments. The entire facilities of the factory stock of parts and ma-
chinery are available at all times.

This department enjoys the full confidence of a large number of
Berger Instrument owners and of owners of other makes also, for our fa-
cilities are not confined to our own Instruments.

When shipping an Instrument to us for repair we suggest the follow-
ing precautions: See that the Instrument (if a Transit) is firmly screwed
to the base board, leveling screws and all clamps tightened. Fill all open
spaces in the carrying case with some resilient material such as excelsior
or shavings wrapped in paper or cloth containers. Put the carrying case
in a stout wooden box, allowing about one inch on all sides to be filled
with excelsior. This box should have a rope handle well secured and
should have the prominent notation on the top: “THIS SIDE UP—
HANDLE WITH GREAT CARE—SCIENTIFIC INSTRUMENT.”
If these precautions are observed, possibility of damage en route will
be reduced to a minimum. It is not necessary to return tripeds or at-
tachments unless they require repairing.

Shipping tags with our address will be sent on request, If desired, a
complete outer shipping box will be supplied by us in which the instru-
ment may be packed.

Routine of Handling Repairs

When sending us an Instrument to be repaired, a letter or repair
order should be mailed, giving us the dare, shipping point and routing
of the shipment, and the best available instructions regarding the de-
sired handling. Our usual custom regarding major repairs is to make a
thorough inspection and prepare a detailed report of all work necessary
and the estimated cost. This report is submitted for approval hefore
procecding with the repair, thus avoiding misunderstandings. When re-
pairs are minor or the time is pressing, this formality is often dispensed
with on customer’s instructions. Many large users of our Instruments
have found that our judgment and fairness in determining the extent
and cost of repairs to be made can be relied upon implicitly. Repairs are
guaranteed to be in accordance with our representations.

vi
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:'1 Berger's world-famous automatic dividing engines are capable of dividing anyching :
{ from a circle four inches in diameter for surveyor's small reconnoissance transit to a *
:1 circle four feet in diameter as used with a mendian circle for astronomical observarions t
I\ 5]
I Gradvations appearing on Berger horizontal and vertical limbs with their respective »
i verniers are extremelv accurate, have great 1_‘:::!.‘1 of line and are clearly cut on thick, i.
: hard rolled Seerling Silver of 925 /1000 fineness. The lines are of just the proper length :
0 as not to be fariguing to the eye. The figuring of the circles and verniers is unusually *
distinct. ;
- ;i;v:vﬁvvvvrv_ﬂ#'w—vﬁf




g 0k o BERGER & SONS -« BOSEON

General Characteristics of Berger
Instruments

Berger Instruments as made today are the result of many years of
earnest study of the requirements of the engineering profession and the
application of modern scientific methods in their manufacture. Nothing
has been spared in materials, labor or expense to carry out our long-
established purpose of producing the highest quality of Engineering and
Surveying Instruments obtainable anywhere. We make no pretense at
manu!Yuctu ring cheap Instruments. Our prices are as low as our standards
of quality in materials and workmanship will permit.

The use of Instruments of inferior design and construction involves
the risk of obraining inaccurate results. The ultimate cost of correcting
errors is apt to be greater than the saving in the first cost of such Instru-
ments. In the use of Surveyving Instruments reliability of readings is of
such importance that a compromise with quality constitutes a question-
able investment. For this reason it is recognized that Berger Instruments
represent the greatest dollar value obtainable in its field.

Within the scope of this catalog it is impossible to list all the points
of superiority of Berger Instruments. We will, therefore, mention a few
of the distinctive Berger characteristics; others will be nored throughout
the text.

The materials used are the best obtainable for the particular function
involved. Genuine bronze is used for all main structural parts, such as
Centers, Plates, Standards, Telescope Barrels, Axis and Slide, Clamps
and many other parts. Nickel silver is used for all important screws such
as Leveling Screws, Clamp and Tangent Screws. Stetling Silver in gener-
ous qunnr:t{; 1/32" thick is employed for all Horizontal Circle, Vertical
Circle and Vernier Plate graduation surfaces.

tical properties of Berger Tc:lvﬂfu}ws are famous and are main-
tained at the highest possible standard of excellence. Telescopic images
are uniformly brilliant, distinct and free from chromatic nml spherical
aberrations. For increpsed light transmission coated lenses are used if
desired and specified in order.

Graduations on Circles and Verniers are accurately spaced, are sha
and clear-cut, of the proper width and length, and {-lnck-ﬁllcd. These

raduations stand our against their silver background so that they are
easily read. A high degree of accuracy is assured by the use of Dividing
Engines which have no superior :mywhen:.

Centers are precision-turned and lapped to a perfect fit,

Spirit Levels are of generous size, precisely ground to the proper
sensitivity for their particular purposes.

Cylindrical Trunnions nf- the Telescope cross axis revolve in 90° seg-
mental wye bearings, ensuring dependability of the Telescope line of
sight at all times and for all distances.

The Telescope Standards are of rigid design without excess of mate-

rial and are securely mounted on a strongly trussed and ribbed vernier
plate providing great lateral stability to the telescope.
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Berger Optical Systems
(For cuts see below and page 3)

Standard Berger Telescopes, as now manufactured, are equipped with- the
Interior Focusing System in which the object lens is stationary, a shidin focusin
lens being interposed between the object lens and the cross wires, as | Iusrrntcﬁ
below. This system has several important advantages over the Exterior Focusing
System. The {ucatinn of the light weight interior telescope slide near the center
of the telescope axis permits betrer balancing of the telescope whether focusing
for short or long sights. Telescopes as made by us are in correct balance when
focused for 300 feet with sunshade attached. The interior of the telescope is prac-
tically dust-proof, thus preserving the original cleanness of lenses and cross wires,
and preventing possible interference with the smooth operation of the closely fitted
slide. Maintenance of the correct line of sight at all times is greatly facilitated by
having a stationary object lens. In our transic telescopes (erecting or inverting)
the instrument constant need not ordinarily be mnsinim«f, since all stadia measure-
ments give directly the distance from the center of the Instrument without having
to apply the instrument constant (f + ¢); in other words, the stadia wire interyva
on the rod when multiplied by 100 will give the distance from the center of the
Instrument to the rod. Strictly speaking, the constant multiplier (100) varies ac-
cording ro the distance. But the error involved in neglecting rhis small variation
is much less than the error of reading the stadia rod interval. Hence we are justified
in using the formula

Distance = 100 5
s being the intercepted space on the rod between the stadia hairs.

Berger Transits, Levels and Alidades are available with either Erecting or
Inverting Eyepieces. The Erecting Eyepiece is furnished unless the Inverting type
is specified. Optically, the Inverting Eyepiece has several advantages. h has

reater light-gathering power and also permits a greater focal length for the abject
ens for a given length of telescope. Its selection is recommended where long sights
of maximum precision are to be made. For all-pur work in which the operator
is not accustomed to reading the target ul)ﬁidtﬂm, the Erecting Evepiece is
preferable.

CROSS SECTION OF AN ERECTING TELESCOPE FOR TRANSIT

(equipped with Interior Focusing which requires a Lens between the Object
Glass and Cross Hairs)*

(Thir System har Six Lénser)

H-‘a =
LB &S,
L o

CROSS SECTION OF AN INVERTING TELESCOPE FOR TRANSIT
(with Interior Focusing Lens)*
(This Jn'_ﬂl.r(m har Four Lenjex)

* The lengths of telescopes equipped with Interior Focusing remain constant.
1
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Eyepieces for Telescopes of Berger Transits
(Interior Focusing)

CROSS SECTION OF AN EYEPIECE FOR AN ERECTING TELESCOPE
(This eyeplece has four lenses.)

DIAGRAM SHOWING PATH OF A PENCIL OF RAYS IN AN EYEPIECE
FOR AN ERECTING TELESCOPE

CROSS SECTION OF AN EYEPIECE FOR AN INVERTING TELESCOPE
(This eyepiece has two lenses.)

DIAGRAM SHOWING PATH OF A PENCIL OF RAYS IN AN EYEPIECE
FOR AN INVERTING TELESCOPE

Far Cruss-Sections of Telescopes iee pages 2, 5, 02, 43, 95, 98, roo, sor
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Berger Telescope Construction

{For Cutr see pages 2, 3.5, 41, 02, 03, 05, 08, roo, ror)

In the design and construction of the Berger Telescope every pre-
caution known to the Instrument Maker's Art is taken to assure its
I:urmancnr cfficiency in service. The main barrel of the Telescape is of

cavy gauge “hmphur bronze seamless tubing. The best tubing as it
comes from the mill may be neither perfectly straight nor perfectly
round. Telescopes built on the assumption that suc%l tubing is truly
cylindrical and without machining the interior are almost certain to be
unsatisfactory. When cut to the correct length, Berger Telescope barrels
are straightened lengthwise end for end and after the external attachments
are fitted, they are bored cylindrically for their entire length with ex-
treme accuracy on a machine of our own design, using the same prin-
ciple which is employed for boring gun barrels. Only by so doing is it
possible to fit the slide which carries the focusing lens in such a manner
that the telescope line of sight will maintain a fixed position when focus-
ing both on near-by and distant objects. Berger Focusing Slides are
ground cylindrically while under water and ﬁnla-ﬁl',' fitted by hand with
such great care that although there is less than 0001 inches clearance,
they operate with perfect freedom and smoothness throughour their entire
travel Ecngrh withour any lubrication,

Unless necessary precautions are taken to prevent it, the strain cre-
ated by the four opposing cross wire adjusting screws may produce suffi-
cient distortion of the Telescope barrel to cause the focusing slide to
bind. From the sketch herewith (see page 5) it will be nntcﬁ that an
Berger Telescopes any such strain is prevented by the use of two heavy
reinforcing rings, one inside and one outside the barrel thus providing a
wall thickness at this point of about 316 of an inch.

On all Transits and Alidades the telescope cross axis is a solid casting
of bell metal, a high-tin bronze, which is noted for its hardness as a
bearing material and its ability to take a glass-smooth finish. Securely
mounted on the telescope barrel in perfect alignment, this cross axis
arrangement contributes material]%‘ to the success of the Berger Cylin-
drical Trunnion bearing (see page 8).

The Berger Eyepicce construction is illustrated herewith (page 3), for
bath Erecting and Inverting types. Through the use of the finest Oﬂtical
Glass, ground with utmost precision and mounted in a substantial hous-
ing in true alighment, with pmrcr light stops, our Eyepicces leave noth.
ing to be desired either optically or mechanically. They are readily ad-
justable to suit the eye of the observer and the Errctin]g Eyepiece is
adjustable to bring the cross wires into the center of the field of view.

The Object Lens is the product of long years of study in the selection
of the finest crown and flint glasses of the desired optical properties, and of
grinding and fitting these glasses to the exaet curvatures necessary to
produce a perfect image.

The entire optical assembly constitutes a unified system which com-
parative examination will prove to be superior to others for surface and
underground work, as well as for night observations. Berger Optics defi-
nitely excel in entire freedom from chromatic and spherical aberration,
maximum definition, wide field of view, and luminosity.
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Berger Telescopes with Interior Focusing

For Levels, Transits and Alidades
(Erecting and Inverting)

Telescopes for Size | Evepiece [ Length | Aperture | Power
Dumpy Level 15" Erccting | 157 1" 30 din.
w 0 18" Frecting 18" 16" a6
- I 18" Taverting 18" 145" a6
b 4 nv Erecting { g 1" | 10
1
Wye Level 15" Erecting 15 | 11" 0 dia
-, oy 18’ Ervecting I8 1ag" 3% *
o b 18" Incerting 18" 13" 3
o = | | Ervcting | (o (o 0
Transit i Erveting 1ilg | I 28 dia
. r Imverting 1rag™ (3 28
wa by I Erecting g™ 185" s |
i (1% Iuzerting g™ iy 3
= 1™ Erveting 10 1% »n
g Sy Tuserting {1 15" 4
o 14" Erveting L 184" I8
- | 414" [ nverting L 18 3
Auxiliary Teles, KLg B Ereiin T g |
5Ly : P 1 18 dlin
for Mine Transit & :..: 3 ; !nrfrh’ﬁg Jt'l.;“‘ I ”E.. 23w
iz ' 1" Ereciing 8Ly 14 I8
ok i 414" Incerting 834” 14" 2
Alidade & 22 Ercctin Thle" 115" 3 dia
“ '-‘:;‘-"‘ 2" J"u:nn":: Ml}' Th a3~
- Ruler s f-rerrﬂ_u; 1o 134 16
. WE Ly | Iecorting e 135" 14

AR
7 ‘})\Jp.rlill )
Ly

Detail of Reinforcement Rings
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Centers in Berger Transits and Levels

{For Cuts see puge 7)

Unseen, but vital to the performance of the Instrument, the conical Spindles
or Centers on which the upper part of the Instrument revolves horizontally, con-
stitute a challenge to the mcc]glnn't:::ll resources of the Instrumenr Maker. The
conditions which must be met are to allow free motion but without any perceptible
play, while maintaining a perfect and invariable center of rotation. Besides this,
the design must provide for a continuance of these conditions over a long period
of service, for no adjustment is possible to compensare for wear.

At no point in the instrument is Berger superiority more definite than in the
design and construction of the Centers on our Transits, Theodolites and Levels.
The Level Centers and the Sockets in which they revolve are made of steel and
close grained cast iron, while the centers of Transits and Theadolites are of different
bronzes, The steel and cast iron combination having the same coefficient of ex-
pansion allows the centers to revolve freely within ¢ach other under all conditions
without fretting or binding. The coefficient of expansion of the different bronzes
in our Transits and Theodolite centers permit them also to revolve freely as ex-
slained above. Inner Centers of Transits and Theodolites are of bell metal, a
i‘mrcl, durable alloy of high tin content. Intermediate Centers (repeating centers)
and Leveling Heads are of genuine bronze. Cast from virgin metals, machined
contact surtaces must be free from all defects; parrs revealing minure flaws or
blow-hales invisible to the naked eye are unhesitatingly rejected. Berger Centers
are larger and have more bearing area than those of compétitive Instruments; on
the 614 inch Transit the area actually in contact between the Inner and Repeating
Centers is approximately 514 square inches, and the same between the Repeating
Center and Leveling Head. Special precision machines of newest design, using
iiamond tools, turn these conical surfaces with minute exactness; and the flanges
also, for they must contact at the same time. Even the precise fitting so obtained
is supplemented by careful hand lapping by specialists, and Centers are passed for
use only after they have met the most exacting rests for perfection in all the
requirements mentioned above. Our reputation for quality rests to a considerable
extent on the excellence of our Center assembly, and our present manufacturing
methads provide even greater precision.

Fig. 1, on opposite page, shows a front view of the Leveling Head with slotred
arms and binding screws.

Figs. 2 and 3 show fragmentary views of the replaceable bushing and dust
guard.

The Leveling Screws are inserted in replaceable bushings of durable bronze.
The threaded part of the leveling screw is of nickel silver, the large head is of
extruded brass. The bushings are aceurately fitred inta their bearings, in the slotred
arms of the leveling head, without any strain; they are made interchangeable and
free from any looseness: The opposing flanges on the bottom of the dust guards
and replaceable bushings, when tightened, hold these bushings securely in a vertical
position while the four binding screws when locked prevent the bushings from
turning. When the leveling screw threads are in need of cleaning, or are badly
worn, necessitating replacement, both bushingE:nd serew can be readily removed
and a new bushing and screw inserted by the Engineer.

Clamps and Tangent Screws

(Far Cuis xee pages 92, 43, 94, 05, 90)

Quick-acting positive Clamps and 'I'nnlgcnr Screws [ree from all play are major
requirements for accurate surveying results. Here again, as in tIE:: case of the
Centers, are strong reasons for the profession’s endorsement of Berger instruments.
Larger bearing areas, both of Clamp surface and lengths of screw-run, combined
with more exact fitting and superior design details, provide additional evidence of
their high value.
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CENTERS AND SOCKETS

(For Transits having a Four Screw Leveling Base)
(For Description see page 0)

Inner Center

Fig. 2 Fig. 3

Fig. 1

Four Screw Leveling Base for Transits
({Replaceable Bushings are provided for the Leveling
Serews of Dumpy, Wye Levels and Transits)

7
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Fig. 1 Fig. 2

Cylindrical Form of Trunnions to the Berger Telescope's Axis
Revolving in 90° Segmental Wye Bearings of the Standard

Figures 1 and 2 show the Cylindrical Trunnion Axis, and irs Wye
Bearings in the Standards for the telescopes of our Transits, having a
large compass, to ensure at all imes an unwavering line of sight of the
telescope 1n a vertical plane.

Explanation: The tangential points of contact of trunnions in the wyes
are formed by the sides (l% the wye bearings, which are at an angle of %0°
to each other (see Fig. 2) and, consequently, give the telescope the greatest
aceuracy of pointing with least amount of friction.

|~'5|.__r,, 3 shows small 90° segments machined into the wye Iw-:gring,-.ul' the
standards; l:h::*_\" preserve the L'_\'!lmirl{::tl axis trunnions from becoming
dented and injured from the ruugh _|::-|ting of transportation.

Figure 1 illustrates the *Cylindrical Trunnions™ as they revolve in the
:l|i;|‘ll_'\'l:1]||1_' wye-black bearing of the standard. The wye block 15 dewve-
tatled into the standard, and its adjustment in the vertical plane is made
by two opposing capstan head nuts. This adjustment, when made, 1s
permanent.

Preservation of the true form of the trunnions and bearings is just as
important as with the instrument centers; therefore, they need cleaning

ar times. A lirtle watch oil will prevent friction and wear.
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VALUE AND DISPLACEMENT OF SPIRIT LEVELS
£ TABLE | &%
] =

5 Showing movement of cross-hairs on rod for i &
2 displacement of bubble for one division of - E-g
2 level scale. 3 ! -
: EF

G 3 £
- AT DISTANCES OF g £i
i FPEET : 1
£ : i3
E'ﬁ 500 100 150 200 300 400 500 1000 | = 3¥

Skc. Feer 2 MM | Feer
1 000 | 000 | 000 | 001 | 001 | .002 | .002 | .005 2 1353
5 || .001].002],004 005|007 [.010.012 ] 024 2 371
7 002 | 003 | 005 | 007 | 010 | 014 | 017 | 034 2 193
8 || .002|.004 |.006|.008 | .012].016| .019 | .039 2 169
10 || 002|008 | 007 | 010 | .015 | 019 024 | 049 2 135
12 003 | 006 | 009 | 012 | 017 | 023 | 029 | 058 2 113
15 [ .004 | 007 | 011 ].015|.022].029 | 036 | .072 % G0
20 005 [ 010 015 | 019 [ 029 | 039 | (048 | 087 2 68
25 006012 018 | 024 | 036 | 048 | 061 |.121 2 54
30 || 007|015 (.022].029 | 044 | 058 | 073 | 145 2 45
45 || .011|.022 | .033 | 044 | .065 | 08T | 109 | 218 3 30
60 || 015].029 (044 | 058 | JOBT | 116 | 1457 219 2 23
70 017|034 | 051 | 068 (.102 | .136 | .170'] 339 2 19
i) 019|039 | 058 | O78 [ .116 | 155 | .194 | .388 2 17
N0 || 022 | 044 | 066 | O8T | 131 | 175 | 2218 | 436 2 15
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The Improved Plate Level and Guard

The Plate Level s of our standard length and scositivencss and docs not cxrend
beyond the plite, nor cast shadows on the “R™ vernier, which is as easily read as the
“A" vermier. Itz very fn_H_...ﬂ.:._- congtruction and manner of mounting lkeaves the level
tree from strains and, being protected by a guard, mounted to the ﬁ._h.n, the level is
secure from injary and derangement of adjustment. The level s fully as long as the
casing in which it i mounted.

The ._ul-.f___._a... revildven :..«.a.:._,n.m__ the standards, and clears the ﬂunqn bevel and it
guard.

Vernier Cover Glasses are Warter-tight and Flush with Plate

The “A™ and “B"” verniers of the horizontal arcle 2re covered by the fnest ersstal
plate glass free from flaws. Theoie glasses are flush with the compass plate and rest on
thin fexible synthetic rubber gaskets, frec from sulphur and thercfore, cannot tarmish
the graduations of the arcle of vermers. .—.Wn... are water-tighr and can be removed for
cleaning both sides when they become fogay through weather changes. They are not
imbedded in either Putty Of cement. The Vernier Reflector Shades can be of thick,
rranslucent glass or whire stainless Marbletre, which is non-hreakable, non-inflammable,
and far superior to those made of vegetable ivory (commonly known as celluloid, which
s highly inflammable).

The stationary Frame holding the Vernier shade has been combined with the
Vernier Cover Glass holder, thus simplifying and strengthening this feature.

Hinged frames for reflector shades can be furnished instead of the stationary sryle.
When not in use, they fold down over the YVernier glasses.

10
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Berger Tripod Head with Shifting Center

For Transits and Theodolites with Three Screw Leveling Base

The Tripod Head shows the Shifting Center (3¢ inch motion), Large Flange
Clamping Nut, Hollow Instrument Fastener, Ball Plate and Plumb-Bab Chain when
furnished for Transits and Theodolites of sizges Nos, 614 and 7.

Head of Aluminum, width across cheek pads 3 inches.

Leveling Screw threads sre of nickel silver, heads of brass 2 inches in diameter.

Additional information will be furnished on application.

Instrument Fastener for Three Screw Level Tripod

With Ball, Shifting Plare, Spiral Spring and Adjusting Nut for securing Instrument
firmly to Tripod Heaud.

{(For a Four Serew Tripod Head, ree page 13)

11



C. L. RERBRGEER & SONS - BOSTON

Berger Tripods

(For Cuts zee paye r3)

The stability of the Instrument can be no greater than the founda-
tion upon which it rests. The Berger Tripod provides maximum stability,
as well as long life. The chilled iron shoes have sharp points, pointing
inward so they are approximately vertical when the legs are spread—an
important advantage, especially on hard surfaces. A bracket is provided
to assist in embedding the shoe by foot-pressure. Shoes are fastened to
the tripod Ic%ls on a long taper fit and held by three screws. Legs are of
long-grain ash, specially selecred and thoroughly seasoned. Formed into
an l-section, with rounded corners, the non-exrension legs provide maxi-
mum stiffness, and convenience in carrying. At the upper end, where the
leg is forked to engage the cheek pads of the head, a cnm-immmi spline
is set in, for added stiffness and to prevent splitting due to the pressure of
the head bolt. The Tripod Head is a strong bronze casting. contact

ints on the six cheek pads are machined smooth where they engage the
Feo-z to prevent chafing, wear and eventual loosening of the connection.
The instrument Screw on all four-screw base Instruments, except the 414
Transit (which has a diamerter of 214" with 10 threads ro the inch) has
either a diameter of 3915, with 12 threads to the inch, as on Berger stand-
ard production since 1871, or else a diameter of 314", with 8 threads to
the inch, as recommended by the U. 8. Bureau of Standards (1930).

Extension-leg Tripods are available at an extra charge, The extension
leg or center stick telescopes accurately within the two side shells which
support it. Two substantial band clamps are rrmﬂdcd with wing nuts
which fasten the leg securely in any position. ~ ‘he over-all length, when
telescoped, is reduced about one-third, The convenience is offset by the
Extension-leg Tripod being less rigid than the Non-extension-leg Tripod.
Special types of short Non-extension and Extension Tripods for unusual
requirements are listed on page 13.

BERGER INSTRUMENT CASE AND EQUIPMENT

For proper protection when stored or earried, the instrument requires
a substantial and lasting housing. Built in our own wood-working de-
yartment (as are our triﬁmd legs also) the Berger Instrument Case is of
the best solid mahogany, 14" thick, with duvct:llihd joints glued and nailed.
It has brass corner plates, rubber bumpers, and a J:Il\-’}'ﬁl:ﬂthcr carrying
strap with a padded handle. The side-opening door is of 5-ply mahogany
veneer (for s-trcngrh und non-warping) with special brass hinges, lock and
key. A thick Shde Board at the bottom of the box carries a threaded
metal packing ring onto which the Footr Plate of the transit screws, to
hold the Instrument, in the same manner as when it is mounted on the
Tripod. This arrs ent, when Leveling Screws have been properly
leveled and rightcncti. and Clamps are properly tightened, assures against
damage during transportation, makes it easy to insert and remove the
Instrument aind is preferable to boxes in which the Instrument is held by
the Standards or at other points.

Equipment for Transits, each piece held in a place provided for it,
consists of a Plumb-Bob and Cord, Telescope Sunshmif.:, Screwdriver,

Adjusting Pin, Center Wrench, and Berger Manual of Field Adjustments
(Pocket Edition).

12
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LTIPOAS TOT DUIZCH ILIEINCUIS LA VLD aliu & Lauaing
(With Four Screw Leveling Base)

(Always give the instrument serial number when
replacement. and the size and style of the instrument as well.|

Tripods for Levels and Transits

Tripods With Four Screw Leveling Base
(Far Dﬂ‘ripﬂun dee page 12)

|

i

A

|
R

Eight Threads Instead of Twelve are now Furnished on our
Tripod Head and Parts which Attach to Them
(except on the 41 Transit which has 10 threads)

ordering tripods for

Instrument Basc | Type Tripod ‘ Weight af:'; Price
P AR-21" Levels | #oscrew | Full length with non-
extension legs 11 Ihs, TILDA | §
LS 482" Levels | 4screw | Full length with ex- | |
tension legs 11 Ibs. TINAS
15748217 Levels | Jacrew® | Full length with non. !
extension legs i i TIONA | §
15700020 Levels | Joscrew® | Full length with ex-
tension legs 11 Ths TIRED
67-514" Transits | 4screw | Full .'ll.-nlﬂi with non.
cxtension L1 Ibs. TIABO | §
414" (10 thrds.) 4-screw | Full length with non-
rans s extension Jegs 101w. | TIAME
614"-514" Transits | dacrew | Half length with non.
eXfensinn Ble lbm. | TIARA |
415" (10 thrds.) dacrew | Half lrhgl’h with non- |
ransits extension legs 614 1bs. | TIBET |
6L4"-514" Transits | 4screw | Full length with ex-
tension | 11 T TIBIL
412" (10 thrds.) | dacrew ! Full length with ex-
ransits tension legs 10 Ihs TIBON |
6157 514"™ Transits | 4screw Half length with ex.
tematan 'Frgi #lg Tha | TICAD |
414" (10 chrds.) d-acrew | Half length with ex.
ransits tension legs #ls lbs, | TICIR
614"-514" Transita | S-serew® | Full length with non.
extension legs 13% 1bs. | TIDEY | 8
415" (10 thrds.) Jacrew® | Full Irngrh with son.-
ransits extension legs 10 Thw, TIDIN
6147-514" Transits | Jacrew® | Full length with ex.
tension lees 10 Tha. TIDOC
414 (10 vhrds.) Joscrew® | Full length with ex-
ransits rension legy 414 Ibe. | TIENS
—Collimaror 4screw | Full length with non-
extension legs 11lba.  TIABO | §
JC—Collimatar | 4-screw Full Tlsntth with ex- | |
| tension legs | 11 1bs. f TIBIL |
* [ For illustratians of Three-Serew Triped Heads, see page £1)



€. L. BERGER & B0O0NS - BOSTON

The Customary Graduations of Circles
and Verniers for Berger Instruments

IGURES 1, 2 and 3 illustrate graduations in which the horizontal circles have

two rows of figures, from 0° ra 360° in opposite directions. The figures in the
main row nearer the vernier incroase clockwise, and in the other row increase in the
opposite direction, so that angles may be read rapidly in cither direction. Other figuring,
such as 07 to 90" ta 0%, 0° to 180" ra 0°, will be mide when specinlly ordered.

The vertical arc is figured from 0® to 90° in either direction for reading angles of
elevation or depression, and the full vertical circle fram 0° ro 90° 1o 0% For astronomical
work the vertical circle will be figured clockwise from 07 to 360° when specially ordered.

Whenever a change is desired from the customary figuring, as given below, a dis-
gram should be sent with the order. : :

The size of circle appropriate with the various graduations and verniers will be
found in the description and extras of instruments in the catalog and are the ones
recommended. A Ill.l'!cl‘ size of cirele than the oane enumerated with the instrument
wml-llid often prave of no value, while a smaller size may prove fariguing to the eve to
read.

The cuts below represent a graduarion on & circle 13 inches in diameter.

Graduation Reading to Minutes

A 30

30 20

20 w 10

Jso Joo
Fig. 1.

Figure 1. Circle divided into 30" spaces. : -
Double Opposite Verniers to Horizontal and Vertical Circles, also for arcs (29 spaces
inta 30} reading to single minutes.

NoreE.—Sometimes when for want of space in some particular tvﬁr of instrument a single reading
folding vermier must be applied to a circle figured in ﬁpuui'l.r directions the single WErTET ha itx sere paint
wn the conter and extends 157 each way. In readi n vernier, procecd to the right or left on the u
row of figures in the direction of the graduation . and if the coincident line is not found belore resching
the 15’ line, continue on the lower line of figures on the other hall of the vernier so that the whole graduation

from O to 30° liey in the pame dircction.

Graduation Reading to 30"

(/]
o 10 A i) 4
| |
\WWWMNW
260 270 280

Fig. 2.

Fig. 2. Cirele divided into 20" spaces. . . -
Double Opposite Verniers to Horizontal Circle (39 spaces inta 40) reading to 50",

14



C. L. BERGER & SONS§ :«: BOSTON

Usual Style of 20" Verniers for the Engineer's Transit

Fig. 3, Circle divided into 15 spac
Double Opposite Verniers to HMmmal Circle (44 spaces into 45) reading to 20",

Nom—In Pl 1 the lines on both the circle and the vermiees are cumh'.muhl{ cloer than in

ol I"i 2 Por t.hlll Teason it Tse teen that gradantion il e fltl.[ull:i to thie eye to read. How-

i ' ol e I'ntl.h ier irparind v with pero in cent
5 mu;m;. LB mrw-uﬁw }é"‘m.u'i"m'"ﬂ'm..:'mmm:m

Graduation Reading to 10" (on a 7 or 8-inch Circle)

)

Fig. 7.

Usual Style of Vernlers for Triangulation
Fig. 7. Circle divided into 10" spaces.
Single npposite Verniers reading to 10 [59 spaces inta 60).
Whenever desired double opposite verniers can be furnished, with two rows of
figures on limb from 0% 1o 360" in opposite directions,

] 1l and ity of instrument dr-
o lamt-hmh-fmw‘wmm A partability nre

w-}h.- aiten ik L hp-mmrmdhmd -
wradustion can upon & Bi-inch orcle. The spacing, however, & wery close,
mﬂ-mmh ding rmust ily prove moce

M“dmﬂtwﬂl
Tathguing o

Graduation Reading to 5 on S8-inch Circle

Sometimes it iz requested ro graduate an B-inch drcle to read to 5 direct, when
the circle will be divided inte 5 spaces and the vernier 59 spaces divided into 60 parts.
Jharuletlngmtumamdeuubkhmlmmmunmd&
close spacing on circle and verniers which of necessity must prove inconvenient in
usual engineering practice because of its greater Hability to error in reading.

15



Berger Sighting-Wire Diaphragms
As they appear in the Telescopes of the various Instruments
Wires will be of fine er Web.

(pirges 73, 74 7a ;:‘...-'r

.E
E—

Thit Cross-hair Avrangements Tor Dumpy and Wye Levols

¢ drawn Plitinum or of Spi

I.m| | . n
.:: .b

(Diaphragms C and I} are provided with Stadia hairs}

O

O O

The Cross-hairs for Transits
morked E and F also illustrate how t
G oand H are arranged for stadia &

(F is for stadia work; Diaphrag
cross and stadia can be furmishe

.‘;
.r

The Cross-hairs for Main Triandulation Transits

@z % f
.Q
.‘u

The Cross-lales fur Complete Trisngulation Theodolites

(N, Oand P arranged for stadia work)

EE

HH [l

The Sun's dise, s it appesrs whes colllmated by Cross-haies, E, F, €

and F in Solar Attachments
W

Crows-hairs for Berder Cross-hairs for uappeating Crons wnd
Solar Attschment Mine Trunsits Stadia Huirs

O O
@
O

Diaphragms marked thus s are the only proper ones to use in the commuon
Engineers’ and Surveyors’® practice

]h



C. L. BERGER & SONS . BOSTON

Figuring of Graduations of Horizontal Limbs

HORIZONTALCIRCLE
Inmen Row Cuockwise 0-360°

Figuring of Graduations of Vertical Limbs



€ L. BERGER & S50NS§ - BODOSTON

The Berger Beaman Stadia Arc

(Far Cuis see pages 1o, O9)

When the stadia method of measuring distances is to be used to any considerable
extent, we recommend that Transits and ,{Iiiindes be equipped with the special Berger
tcype of Beaman Stadia Arc. This special auxiliary graduation mounted on the Vertical

ircle will be found to be a great convenience in determining the vertical and hori-
zontal components of inclined stadia readings. Instead of measuring the vertical angle
in degrees and referring to and converting the reading by means of the stadia tables,
the Beaman Stadia Arc mukes it ible to dispense with these tables and to obtain a
similar result by a very simple caleulation,

Two types of these arcs are offered, as illustrated on the opposite page. These
two types have essentially the same function, the principal difference between them
being that the type STACI has the Index flush with the graduations on the Yertical
Circle which prevents errors due to parallax. The Indices are also in a somewhat more
convenient reading position. The difference in the manner of numbering the gradua-
tions of the two styles are described below.

Example for Beaman Stadia Arc—Staci

Assume an up-hill siﬁht being tuken at an angle of approximately 1014 degrees.
By looking at the Index “V" on the right side of the Verrical Gircle, it is noted that
the correspanding graduarion on the circle is close to 18. With the Telescope Tnnftﬂt
Screw the inclination 1s changed until the Index is exactly opposite the mark 18. It is
noted that in this position the central cross wire intersects the rod at, say, 7.8 feet and
that the stadia interval on the rod is 6.4 feet. To obtain the difference of clevation
between the center of the Instrument and the point on the rod which js intersected by
the central cross wire it is only necessary to multiply the number opposite the Index
“V" (18) by the stadia interval F‘;.ci feet) which in’ this case equals 115.2 feet. To
obrain the elevation of the base of the rod above the basc of the Instrument we need
only add the height of the Instrument (say 4.2 feet) and subtrace the reading of the
eentral cross wire on the rad (7.8 feet); thusi—115.2 plus 4.2 minus 7.8 equals 111.6
feet for base ro base elevition.

To obtain the horizontal component, the reading on the graduation opposite “H"
is taken and used as a number by which the stadia interval is to be multiplhed. In the
case above the reading would be 96.9, which, when multiplied by the stadia interval
6.4, indicates a horizoneal distance of 96.9 times 6.4 or 620.2 feer. If the conditions are
such that anly one of the stadia wires in addition to the center cross wire can be read
on the rod at one time, the method can still be used by measuring the half interval and
multiplying the results by two.

Example for Beaman Stadia Arc—Beama

Assume a similar sight condition as in the example above. 1t would be noted that
the reading opposite the “¥V* Index would be 68. To obtain the proper multiplier for
the vertical component it is necessary to subtract 50 from this numE:r to obtain the
multiplier 18, since 50 is arbitrarily taken as the zero point opposite the index “V." If
the sight were a downward sight of the same amount, the reading would be 32, which,
when %D is subtracted from it, gives the multiplier minus 18, che minas sign being carried
through the computation to indicate a negative elevation. The indicated elevarion is
minus 115.2 feet nnd the base-to-base elevation is minus 115.2 feet, plus 4.2 fect, minus
7.8 feer, equals minos 118.8 feer,

The *"H" Index for obtaining the horizontal component is marked upward from
0 racher than downward from 100 and it is customary to find the horizontal component
in the following manner, If the “H" r¢=dinghin 3.1, multiply this number by rhe stadia
interval (A4 feet]) which equals 19.8 feer; then subtract this from the indicared horl-
zontal stadin distance (640 feet) to obrain the horizontal component (620,2 feet). This
method s slightly more accurate than the corresponding method described above when
using the slide rule for the multiplicarion.

Berger Beaman Graduations
{For Cuts see pages 19, 6g)

Tests have shown that the Beaman graduations as used by us live up to the usual
high standards of Berger accuracy. The Indices are carefully set to correspond with
the zero point and the Vertical Circle Vernier and will not require re-adjustment,

18



BERGER & SONS - BOSTON

Figuring of Graduations of Vertical Limbs
(Fer a description of the Beaman Arc, see page 18)

DIAGRAM RR
Cope: BEAMA

VERTICAL CIRCLE

ONE RoOwWFicurgs 0-90-0°
WITH
BEAMAN STADIA ARC
AND TWO INDICES

r o 2
\"I_?l

'/ Diacram S
CobpE: STAC!

VERTICAL CIRCLE =3
ONERomeunnO-BO-O' E “

WITH

BEAMAN STADIA ARC
AND TWO INDICES




C. L. BERGER & S5ONS - BOSTON

Berger Dumpy and Wye Levels

(Far Cuts sec pagpes 22, 23)

The luﬂr:ntniﬂ I:Sllily Instrument Makers rests in no small measure on
our reliable Dumpy Lg"h“h' The reason for the popularity of these

Instruments is to be found in ther features ign and construc as well as in
the quality of materials and rhe craftamanship in their manufscture. A few
of these distinguishing characteristics are descri .

For Te Barrels we now use phosphor bronze, heavy ‘lutmn!u: tubing

because of its lightness and strengrh. Serving as the foundation “'hltd optical system,

The Interior Fncmt‘ System provides a more dust-proof condition within the
telescope, thus protecting Lenses, Slide, and Cross Wires from grit and moisture. This
is not possible with u slide which travels in an Exterior focusing telescope. See poges
2-5 for other advantages of the Berger Interior Focusing System.

Berger Oprical Systems, whether Inverting or Ececting, will be found to have the
highest merit in brilliance of image, futness of ficld, and complete freedom from chro-
matic und spherical aberrations,

_ Centers on Leveling Insrruments are of generous proportions both in length and
diameter, are of steel, and are machined and lapped to an extremely accurate fit in the
socket of cuat iron leveling head, thus assuring maximum accuracy of readings under all
temperature conditions and long, carciree umiry. Leveling Screws are of Nickel silver,
ufc!'ullr threaded into replaccable bronze bushings. The long screws used make it
possible to secure a level telescope position even the Tripod is set up so that
its head in tilted as much as 10 degrees.

h:ni Dumpy and Wy:mhvd Clﬂ:whﬂ are cast of bronze l:'(:';u Hlm'n-whnﬁ
ign gives t t n to it t. Ha U

I-Il-l-l'i, m mmmﬁci :E;m I'tﬂennl'“ » Tmmu preces makes possible the

use of the correct material and comstruction for each part.

The long, scasitive telescope spirit level on our D-ag:nhfd i protected from
damage by ben fally enclosed within the Cross Bar. provide la-
mwkm&mw‘m;‘;ﬁ:m of the Level Tube. e

The unusually large contact pads at the ends of the Cross Bar 1o which the Telescope
is fitted provide a means whereby we treat the factory adjustment of the Dumpy Level
as if it were 8 Wye Level. In this manner the geometrical axis and the optical axis of the
telescope are brought into exacr and permanent agreement. Since there is nothing to
get out of adjustment which cannot larly be corrected by the adjustment of the
cross wires and level tube, the Berger mﬂ Level stands as one of the sturdiest, as
well as most reliable Instruments available for all usual leveling aperations.

For those who prefer the W{t Level, the Berger series of Wye Type Levels will
be found to incorporate mast of the features outlined above, and, in adiition, rhe usual
provisions for reversing the Telescope and the adjustable ‘lit‘re. Two heavy bell meral
rings or Collurs are sweated onto the Te barrel and earefully machined concentrie
:‘it "r:duri. These mllmh:r;lt;:; gliu;dr Yokes or Wyes :hic:u:‘r:t rm.lun!:dh_lo; an the

ar, a stirrups the Telescope in place with ta ins, which cannot
become lost. One Wye is adjustable verticall By‘ium of lock nuts lplﬂ the stud ¢ zh
the Cross Bar, The Cross Bar is exceprionally rigid, being reinforced both laterally and
longitudinally.

Berger Precise Levels

(Far Cutr see pages 21, 27, 29)

The Levels described above, under ordinary precaution will be found to come
:uil} within the limits for the error of closure for third-order leveling 23 adopted by
the Federal Bureau of Surveys and Maps, and with special utions second-order
work can also be performed. “’hﬂliﬂ:mﬂ}«ﬁnﬁt of error of closure is required, chat
is when the error must be less than a 035 foot times the square root of the number of
miles covered, Berger Precise Tilting Dumpy Levels or the special U. S, Coast & Geodetic
Survey Level are recommended.

0



£. L. BERGER & SONS +» BOSTON

Berger Precise Tilting Dumpy Levels
with Micrometer Screw

Telescopes have Interior Focusing
[ For other cuts and specificalions see pages 2600 27)

Fig 1

rI:IﬂL‘ instruments were designed for all work requiring grear speed and a high
degree of accurncy in spific leveling. With the aid of the micrometer screw, graduated
drum and index, mirrors or prisms, the observer ean read rthe relescope spirit level with
one eye amd the rod with the ather simultanconsly, without changing his position.

The 15" Level is for general leveling and for sutt'mf Fra:ius. ‘The 18" Level, when
furnished with a more sensitive spirit level may be used for Precise Leveling.

et EE :

I'hese Levels can be constructed with either a four or three screw leveling base.

The Telescope Spirit Level is read by means of the Prismatic Device,

The Fulcrum Pivots on which the telescope tilts are correctly positioned on this
instrument {see Fig. 1), They are directly above the center of the vertical spim“c dnd
in the same horizontal plane as the horizontul line of collimation. This lveation of
proats iusurel me change {n the heipht of the instrument while glcvpring or depressing
the rrle:-scn]'ln for different Qightp taken from the same station, which would not be the
casc if the telescope were pivated elsewhere,

‘an Cradle Bar which supports the telescope is of improved design and is flexure-
proaf.

Dingrams of Telescope Bubble as Reflected by Prisms

The Prismatic Reading Device Consists of Prisms which divide the reflection of
the telescope chambered wpirit level into two parts (see “A”) the ends of which are moved
into coincidence (as in “B") by the micrometer screw. When this attachment js used,
the Level Vial is iluminated from beneath by a Revolvable Mirror and i read from the
eve énd af the instrument h".' an additional prism and :uagn]ﬁ.ur {Figu_ 6o and ?, page 7
uwied in eonnection with the other Prisms.

A Protective Housing is provided for the Prismatic Device and Telescope Spirit
Level, Prisms and Spirit Level are thus guarded against injury, strong sun rays, and
dust, A mnl_,-niﬁ:r and Ih'll:rpupi“lrlv aLEuu'tmcnl are also incru_wﬁ in this housing.
The distance between the telescope’ line of sight and the bubble reading device s
approzimately sixty-five (65) millimeters,
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C. L. BERGER '& & NS BOSTON

Berger Dumpy Levels

Telescopes have Interior Focusing
(Pages 2-5)

Four-Screw Leveling Base is of cast iron, Screws are Inserted in replaceable bushings
in slotred arms with take-up screws. Threads are dust protected. (Page 7)

Center is of Steel, provided with Clamp and Tangent Screws,
Leveling, Clamp and Tangent Screw Threads arc of nickel silver, heads of brass,

Instrument Leather Finished (some parts lacquered).

Far a description sev page 20

For Sizes, Weights and Particwlars, see Table. For Exiras see pages 73,74

| 1_rn1__llh. 15" 18" 18" n"
Kind Tnzert Erect Toveri Erect
i ~1g7

Teinsoee:) Aperture

| Power
Diaphragm Wires
[ Lengrh berween cen-|

Spirit ters of supparting | S48 Tnchie
Level Lt [
‘ Sensitivencss I Division (2 MM) = 20 Seconds
Tripod, with Aluminum Cap Non-Extension Leg
[ Level 915 Ibs. 10 Ibs. 10 hs. 11 1bs.
Tripd 11 Tha. 11 Ibs, i1 Ths, I1 Ths.

Weight of

Instrament and trrpod
packed for Shi]‘rlu'ht 501 Ihs. 55 Ibs. 55 Ths, 55 Ths.
in two boxes 23 kilos 25 kilos 25 kilos 25 kilos

Accessories: Mahogany box provided with strap and hooks, contains sunshade,

wrench, screwdriver and adjusting pins.

Code Words ABARD | ADEAM | ADEBO | ABIAC

Price of Level, as above 8 [ § s

Fur Tripedi, see pages 12,13
Extras to these Dumpy Levels, pages 73, 74
For .\‘_\.n.-ar,p;i; Table :aj Leved T.‘.l’f.ln'uﬂrl'_ page 3



. L. BERGER & SONS BOSTON

Berger Wye Levels
Telescopes have Interior Focusing
(puges 2-5)

Four-Scriew l,r\'uling Base 1a of cast iron. Screws are inserted in r\';il:u‘:'.lmc bushinugs

in slotted arma with take-up screws, Threads are dust protected. (Page 7).
Center is of Steel, provided wirh Clamp and Tangent Serews
Leveling, Clamp and Tangent Screw Threads are of nickel silver, heads of brass,
The Hinged Stirrups of the 2 Wyes which suppart the Telescope are locked with Tmproved

tapercd Pin Boles.
Instrument Leather Finished {(some parts Incquered).

For o description see pagre o

For Stzes, Weiphts and Marticulars ree Table. For Extras see pages 73, 74

Length 18
. Kind Erect
lelescope i
Aperture g™

if

|:'| WEr

Diaphragm Wires

Plain Cross. ¥

| Length between centers

‘ipirit Lovel 1 of supporting arms 6" Hlill Nlir' '“1“
Sensttivieness I Division (2 MM) 20 Seconds
Tripod, with Aluminum Cap Non-Extension Leg
Lavel a1 Th i1 ibs. 11 Ths
Trtoond 11 fbs. i1 1bs. 11 1hs
Weight of I - g —FT —
¢ Instrument and tripod 30 1hs 55 lhs. 55 Ths.
’.,lrk\-.f for 1]1|-|-||n:-||r
| i two boxey 23 kiloa 28 kilow 25 kilos 25 kilos

Accessories: Mahogany box provided containg sunshade, wrench, screwdriver and adjusting pins.

Code Words ALSAO ADLUM ALYST ADECK

PRICE of Levels, as above £ $ § $

For Tripeds, see pages £2, 13

Extras to these Wye Levels, pages 73, 74
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Berger Engineers Stadia Dumpy Levels

A Compact, Sturdily Built Instrument of Precision

For use in cities in establishing benches, etc.. also for all work requiring
speed and accuracy in spirit leveling

(For Cuts see sppostic page. For Extrai sec pages 73, 74 )

Specifications
(Telescopes with Interior Focusing)

(Sew pages 2-5)

A Vertical Gradienter Screw of nickel silver with graduated drum and index is used
to bring the sensitive spirit level of the telescope into the mean of its run. The
drum bs divided inta 50 parts, two complete turns equal one foot on a rod 100 feer
fram venter of Inscrument.

An Arrestlng Cam is provided for lifting the tolescope from the pradienter screw
when not in use.

The Fulcrum Pivots on which the telescape tilts are correctly pusitioned on thisinstru.
ment.

A Detachable Plate Glass Mirror is used for reading the relescope’s level from the
eye end of the instrument.

A Circular Spirit Level with Mirror sttached to the bar is used for leveling up
the instrument prehminarily.

Four-Screw Leveling Base is of cast iron. Screws are inserted in accable bushings
in slotted arms with take-ap screwn. Theeads are dust p-r-rrrf"n‘:: (Page 7).
Cenver is of steel, revolving in a socket of cast roa. provided with Clamp and Tangent

Screws (clamp screw farnished on right side of bar).

Leveling, Clamp and Tangent Screw Threads sre of mickel silver, heads of brass.

Instrument Leather Finished (some parts lacguered)

Non-Extension Leg Tripod.

Length 15" I8 18
Kinal Iwoers Ereet Tuzert
Telescope { Aperture i3 | 1% | 5
Power —#idia. | 36 dia. | 43 dia.
Diaphragm Wires Fixed Stadia Wires Ratio 1:100
Y T
Gradienter Screw — [hvistuns on Dram 50
Length between centers of | -
Spirit Level luBP rHing nmf: . [ [t h_"?rh“
Sensiriveness I Division I!M—hiﬂ‘”_ = 20 Becondi
Tripod, with Aluminum Cap N‘nn-l‘.ucmimllv Feg (600 inches)
Levd 1% Ths. 1 Tha. 10 1.
Tripod 1 Th. 17 The. 11 Ths.
Weight of :
e e ol | Bim | S
| s two boxes Tihilos | 35 Wil | 35 kilom
Accessories: Mahogany box contains sumhade, wrench, screwdriver and adjosting
jEnL.
Code Words ADRAK ADRUC | ADREC
'PRICE of Levels, a5 sbove = | T b Tl

Instruments can be furnished with a Three Screw Leveling Base in-
stead of Four Screws (Page 11) Code Word: AKARY Price extran §

For Tripods see Pages 12, 13. Exiras to these Stadia Dumpy Leveli—Pages 73, 74

i
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End view, showing Fine Mirror with Universal Joint,
attachable to either side of the Instrument.

‘"ﬂrrrrlﬂt

Tanry e

Berger Engineers Direct Reading
Stadia Dumpy Level
With Vertical Gradienter Screw, Mirrors and Four Leveling Screw Base.

For Size anmd Parivcnlars of thiz Insirnment, as well ax for Extras see opposite and
pages 20,73, 74

feat
L.
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Berger Engineers’ Tilting Dumpy Level
Model No. 10-X

CODE WORD: NOILU-DIDRU

With Differential Vertical Tilting Screw, Graduated Drum and Scale, Prisms

and Mirrors. Instrument has a three-screw leveling base, protective housing

for prismatic level reading device, telescope spirit level and revolvable mirror.

The knurled head under bracket at eve end of telescope is used for turning the
revolvable reflecting mirror for telescope level vial

Fer deicription, comutriction and specifications jee pagpes 254 v 250 and 25k

Fer ather views of rhit fnsirument jée page 25-¢

-

25-a



C. L. BERGER & SONS - BOSTON

Berger Engineer’s Tilting Dumpy Level
Model No. 10-X
CODE WORDS: NOILU-DIDRU and MILTA-DIDRU

For Fllustrations see Pages 25-a, 250, 25
For stze and particulars see Pages 25-h, 25

Description

Instrument is equipped with a precision verrical tilring serew having a differéntial
motion, graduated drum and scale, prisms and mirrors.

Onie of its features is that this instrument can be provided with Electric Hlumina-
tion for might observations, For the further convenience of the engineer, all leveling
operations and observations are made from the eve end of the telescope,

This semi-precise leveling instrument achieves closer limits of accaracy than the
more ordinary types of Wye and Dumpy levels used by the civil engineering profession
and hus been proved to be more rapid in operation.

The relescope is equipped with the interior focusing system.  Scc Pages 2 and 3.

The fulerum on which the relescope tilts is correctly positoned on this instrument.
It is directly above the center of the vertical spindle and under the outside barrel of the
relescope. This position, insurcs no change in the height of the instrument while
clevating or depressing the eelescope for d.ilfgr:n'r sights raken from the sime station.

Accurate and quick leveling of the spirit level and the relescope s made through
the use of a special vertical tirring screw for raising or lowering the telescope, in order
to bring the spirit level into the center of its run for establishing troe horizontality of the
telescope before each sighting on the rod.

The tilting screw, see Nﬁt 25.d, is positioned on the ceater bar it the eyeend of
the telescope.  The threads of the tilting screw bushing are of different pitches.

The drum is graduated into 30 parts. The drum can be adjusted so that it coin-
cides with the honzontality of the telescope and its spirit level.  The rilting s¢rew bushin
is the screw which is rotated and has an up-and-down motion of two revalutions eac
way from zero. The threaded socket with flange is the anly part of the complete unit
which remains statiopary. The middle horizontal line {the longest on the vertical
scile), found scribed on the barrel of this pare, marks the middle of the run of the rilting
wcrew. The vertical line of the scale is also inscribed on this part to coincide with the
zero line on the drum,  The drum head with the knorled periphery for operation of the
tilting screw is fastencd to the bottom of the tilting screw bushing. The tilting screw
stiud does not rotate.

The tip of the stud, which contacts the underside of the telescope, is not pointed;
instead, it has a width of %% inch and produces a rocker.like movement for the rele-
scape, which rests upon it.  The tip of the tilting screw stud bears againse a flar block

er the telescope barrel and is protected by two dust guards.

Views of instrument Figs, 3, 6 and 7, Pages 25.¢, 25-f show the protective housi
for prismatic level reading device, For a description of this device, with Dilgmmszﬁ'
telescope Bubble as reflecred by Prismas see page 21, Telescape level vial and magnifier
are posinioned on the left side of the r:launse. The pinion head for rack motion of
telescope focusing slide, circular level vial and angular reflection mirror, the cam lever
for raising telescape from tilting screw (when nor in use) are on right side of telescape
sce Fig. 2, Page 25-c.

The end stopper of telescape level vial casing, with vertical adjusting capstan head
nuts, is mounted within the confines of rthe bracket, cast integral with the outer barrel
of the tclescope.  When instrument is to be electrically illuminated, the derachable
shield with illuminator is equipped with one electric lamp bulb and rwo reflecting mir-
rors for the level vial, The ilfum'ln:tmr is fastened to both offser brackets of telescape
barrel by two knurled head capitan screws, see Page 25-f. The illuminator and the
thin vertical plate parallel toit act as downward light deflectors, so that no illumination
fmn; hullh can be geen,  This view also shows lamp housings for telescope and circular
level vials.

25-b
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Fig. 2

The fulerum shaft on which the telescope tilts s correctly
positioned on this instrument,

Fig. 3

Berger Engineers’ Tilting Dumpy Level

Model No. 10-X

Code Word: NOILU-DIDRU Price §
With differential tilting screw, graduated drum and scale, prisms and
mirrors. Three-screw leveling base. Telescope inverting (interior focus-

ing). Evepiece mounting has a diopter scale with index line.

Fur another view af thes tnstrument see Fig. ¢, Page 25.a

25~
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Details of the
Vertical Differential Tilting Screw

For Berger Engineers’ Tilting Dumpy Level
Model No. 10-X

(For NOILU-DIDRU and MILTA-DIDRU)

im

N
R

Sectional View of Tilting Screw and Drum-head

Vertical Tilting Screw with drum-head divided into 50 parts with scale. The
tip of the screw is protected by dust guards

The differential motion for the tilting screw of this Semi-precise Level has
been adopted. In so doing, there is less tendency to excessive movement
of the vial bubble, and a much faster and more delicate movement is
acquired, which permits quicker leveling of the telescope and the sensitive
spirit level.

25-d
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Fig. 5

Instrument Case

For Berger Engineers’ Tilting Dumpy Level
Model No. 10-X
[Without Electric Hlumination)
CODE WORD: NOILU-DIDRU
(Fiew Shows Instrument Packed Lying Down in Case)
Instrument is {mckud lying down, with objective end of telescope on left
side, The two V-shaped blocks support the arms of the three-serew leveling
base. Should the instrument man fail to lift the telescope from the point

of the tilting screw before placing the level in the case, injury to the instru-
ment is almost certain.

Al instriioent aceersories cominfned tn the case are described on pages 250 and 254

25-¢
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Fig. &

Front View (Eye end of Telescope)

Side View showing Protective Housing for Prisms and Telescope Spirit Level Vial

Berger Engineers’ Tilting Dumpy Level
Model No. 10-X
With Vertical Differential Tilting Screw, Graduated Drum and Scale, Prisms

and Mirrors., Three-Screw Leveling Base. The telescope and spirit level vials
are electrically iluminared for making night observations

For description, construction and specifications of instrument see pages 25-8, and 25-h
For tllusiration of tripod with battery care see page 250

CODE WORD: MILTA-DIDRU Price $§

25~f
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Fig. 8

Tripod with Battery Case, Switch, Cable
and Instrument Fastener

(For Instrumens With Electric Hiuminagion)

For Berger Engineers’ Tilting Dumpy Level
Model No. 10-X

The general construction of this tripod gives the instrument great stability
in high wind. It is light in weight

CODE WORD: MILTA-DIDRU

For illustralions of Tnatrument see page 254

For dercription, construction and specifications of insleuwment and teipod, see pajges 256
and 25-h te 25

25-g
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Specifications, Tools, Equipment and Parts

For Berger Engineers’ Tilting Dumpy Level
Model No. 10-X

For description and construction of these instruments see pages 25-b and 25-d
Fuor tlinatrativns see pages 25-a, 25-¢ fo 25-3

American National form of screw threads used whenever possible

Telescope — Inverting, interior focusing, 10 inches long, aperture 134
inches, orthoscopic achromatic eyepiece, power of 30 diameters: diameter
of exit pupil of achromatic eyepiece, .06 inch; field of view 1 degree, 30
minutes of are. Limiting angle of resolution 3 seconds of arc; resolves
1/100 foot on level rod at 1,000 in favorable light.

Evepiece has dioptric scale plainly marked in units, with 10 divisions
numbered -5, 0, 43, with index line on eyepiece mounting to establish
normal sight.  Double Aeme threaded ring for focusing motion of invert-
ing eyepiece (pirch 20 threads to the inch), Telescope a:tiuippnd with an
interchangeable non-adjustable glass diaphragm (plano-glass disc), ruled
for cross and stadia lines (stadia lines spaced ratio 1:100), ruled as in
Diagram € to read thousandths at short breaks in line. Width of all
ruled lines not over 0.00013.

Diagram C

The slide for the inverting eyepiece is provided with a dust guard.,  The
eve lens of the evepiece system is equipped with a detachable dust cap.
Dust cap for object glass. Two sunshades — one regular and one with
L5 inch central aperture.

Telescope has two aligning sights mounted on top of outer barrel, both
sights filled with luminous paint.  Shortest focusing distance of teléscope
10 feet.

Balanced Cross Bar — overall length 7 inches.

Distance between Centers of Fulerum Shaft and Vertical Tilting Screw
3.54 inches.

Distance between Centers of Fulerum Shafe and Tangent Serew 2-7/16
inches.

[ 8 pecifications, contined on page 25-i)

25-h
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Vertical Tilting Screw with Differential Motion, Graduated Drum and Scale—
two turns from mean position up and down. (Sce page 25-d.)

Telescope Spirit Level (Level Vial is read prismatically from the eve end
of instrument. It is not provided with an interpupillary Adjustment.)
— Length between centers of supporting brackets of level casing, 5 inches;
length of level vial, 4 inches, no graduations and no air chamber; sensitivity
of vial, 30 seconds per 2mm spacing; with revolvable chromium-plated
mirror,

Arresting Cam — provided for raising telescope from top of vertical tilting
sCrew.

Circular Spirit Level (with dimming device) — sensitivity, 5 minutes, with
chromium-plated mirror, having reflecting angle of 45 degrees.

Three-Screw Leveling Base — 23&-inch radius. Screw heads have dia-
meter of 134 inches. Screws inserted in slotred arms with take-up screws:
Threads of nickel silver are dust protected.  Triangular spring of hardened
and tempered steel for grooves in bases of leveling serews and by which
means the Instrument fastener secures the instrument to the tripod.

Center — Bell metal, provided with clamp and tangent screws.

Screws — with different knurled heads and diameters are furnished for all
main operating parts such as the focusing pinion, leveling, clamp, and
tangent screws in order to distinguish them by the touch of the finger
when instrument is used for night observations, The threaded parts of the
leveling, clamp, and tangent screws will be of nickel silver whenever the
material is procurable. If not obtainable, bronze or stainless steel will
be substituted. (Heads of screws will be of brass). Whenever possible,
United States Standard Serew Threads are used in the construction of this
instrument.

Instrument Leather Finished (some parts lacquered).
Instrument Case (page 25-¢) of mahegany. Brass bound corners will be
furnished if they are obtainable. Leather carrying strap 3/16 inch thick,
114 inch wide, having padded handle, adjustable buckle,

EQUIPMENT IN INSTRUMENT CASE

Irem  Quantity

1 2 Sunshades (one regular— one with 14 inch central
aperture)

2 1 Metal containers for holding ruled glass diaphragms

3 1 Rubber hood to cover instrument

4 2 Dust caps for protection of object glass and evepiece of
telescope

(Specifications Continned on page 255)

254
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SPARE PARTS IN INSTRUMENT CASE
Item  Quantity

2 1 Telescope spirit level vial (with ends mounted in brass
ferrules)
3 1 Circular spirit level vial (mounted in housing |

TOOLS IN INSTRUMENT CASE

Ttem Quantiry

1 2 Small adjusting pins (one straight — one bent)

2 1 Metal oil container (with ail)

3 1 Camel hair brush

4 i Spanner wrench (for removing center nut at bottom of
spindle)

[} i Tool for removing and inserting telescope trunnion
(shaft)

o 1 Combination tool for removing and inserting inter-
changeable glass diaphragms in telescope and
spanner wrench for removing ball head screw on end
of telescope level vial casing

7 1 Screwdnver

Non-extension Leg Tripod — (page23-a) with instrument fastener of bronze,
head of aluminum (ansiyzed to prevent corrosion). Width across
check pads for Jegs 3 inches. Legs of straght-grained oak, 65 inches
in length, offser shoes (with welded bracket) of tubular steel; with strap
{woven canvas) and buckle,

Height of Instrument — 6!y, inches from feet of leveling screws to top of
relescope.

Weighe — Instrument only, 10 Ibs.; instrument in mnhm}mn}' case, 18 Ibs.;
mahogany case with fittings, 8 Ibs.; regular tripod, 15 lbs.; instrument
packed for shipment, 32 1bs.; tripod packed for shipment, 53 1hs.

Code Word: NOILU-DIDRU. ., .oivuiiinivaivnss i _Price, §

NOILU, with electric lumination — for telescope (with dimming device);
also for spirit level vials; circular level vial (with dimming arrange-
ment). Two lever switches control battery current. All lamp bulbs
inclosed in moisture-proof housings. 10 exrra bulbs are furnished with
the instrument. Batte'y Case— (Page 25-g) Bakelite, moisture-proof,
approximate size overall 10 inches x 1-3§ inches x 137 inches, with detach-
able cover, lever switch, and spring clip to fasten case to tripod leg. Case
equipped with cable and plug for connecting with instrument. It contains
three flashlight batteries of large size. Electric bulbs have Edison thread,
3.8V, green bead, clear. Battéry case leather finished (some parts lac-
qu:m:b.l Battery case with flashlight batteries, 13§ Ibs.; battery case
“ﬂl!'- .J" b.

Code Word: MILTA-DIDRU . . . ... ... ol oy .. Price §
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Berger Engineers Tilting Dumpy Levels

(Far Cuis aee apposite and page 27. For Exiras iee pages 73, 74 )

Specifications
(Telescopes with Interior Focusing)
{See pages 2-3)

A Fine Micrometer Screw of Stainless Sreel with graduated drum and index is used 1o bring
t]ﬁ}sensiliw spirit level of the telescope into the mean of its run. The drum is divided into
10D pares,

An Arresting Cam is provided for lifting the telescope from the micrometer screw when not
im . use.

The Fulcrum Pivots on which the telescope tilts are correctly positioned on this instrument
(Fig. 1 Page 21).

The Chambered Spirit Level is attached to the side of the telescope. It han a Prismatic Read-
ing Device with an additional Prism and magnifier (Figs. 6 and 7, puge 27) which enables the
ohserver 1o read the level conveniently from the eve end of instrument and at a short dintance.
A Housing is provided for the Prismatic Device and "Telescope Spirit Level, It has an Inter-
pupillary Adjustment. Prisms and Spirit Level thus are guarded against injury, strong sun
rays, rain and dust.  Level vial is illuminated from beneath by a Revolvable Mirror of highly
polished Stainless Steel. S

A Circular Spirit Level attached to the bar is used for leveling up the instrument preliminarily,
It is provided with a mirror of plate glass

Three Screw Leveling Base of 3-inch radius, Screw heads have a diameter of 2", The screws
are inserted in-slotted arms with take-up gerews, i

(}cnt_eg cf’_hl."mij metal, provided with elamp and tangent serews (clamp screw furnished on right
side of bar).

Leveling, Clamp and Tangent Screw Threads are of nickel silver, heads of brass.

Instrument Leather Finished (same parts locquered).

Non-Extension Leg Tripod (pages 28, 29 but without triangular spring for Leveling Screws)
with Instrument Fastener like cut on page 10, (Legs of Ash, 60, 65 or 70 inches long),

Length 15" 15" 18" 18"
Kind Erece fnoers Erect __Iweert

Telescope | Aperture i 15 (B
Power 30 din, | I0dm. | 36 dia 40 dia.
Diaphragm Wires Fixed Stadia Wires Ratio 10100 (page 16}

Cross Bar (Length of cradle) 9 inches

Distance between Fulerum and Microm. :

06 SEEE finches
Micrometer Screw Divisions on Drum 100

[ Length between centers ||

Spirit Level |«  of supporting arms |

Sensitiveness 10 Seconds

Tripod, with Instrument Fastener and
Aluminum Cap

6 inches

Non-Extension Leg (60 inches)

[ Level 914 Ihs. 915 Ths, 10 Ths. 10 Ths.

| Triped 11 Ibs. 11 1hs. 11 1bs. 1 Ths.

e | Insrument and tipod [5oThs. | SOTha | SSibw | 85ibe
Fncknl for ;hipm:nt - - - ~

| 1 two boxes 23 kilos 23 kiloa 15 kilos 25 kilos

Accessoriest Mahoginy box containg sunshade, wrench, screwdriver and adjusting pins.

Code Words include Three Screw Level-
ing Base and mirror for circular spiric | ADCOL ADENI ADKEL ADTAR

level.

PRICE of Levels, ns above % 8 8 1

Instruments can be furnished with @ Four Screw Leveling Base instead of
Three Screws (Page 13). Code Word: AKCIT, Price less §

Extras to these Tilting Levels—Pages 73, 74
26



C. L. BERGER & S5S0ONS BOSTON

Fer a n!rn'!;'n-.n of the Pritmatic Level Reading Desice iee pége 21

Fig. 6
Figs, 6 and 7 show the Prinmatic Level Reading Device with an additional Prism
and magnifier enclosed within a Protective Housing.

Hagrams of Telescope Bubble as Reflected by Prisms

s | —
Refore Afver
Uentering Centering

Fig. 7

Berger Engineers Tilting Dumpy Levels

With Fine Micrometer Screw, Prisms and Mirrors—Three Screw Leveling Base

(For pesition of Tilting Telascape Fulcruming Points see cut, Fig. | page 1)
For Stze and Partscwlars of thiz Imitrament, ay well as for Extras see
uppaithe gnd pages 20, 21, T3, T4

4=
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Berger Precise Dumpy Level
(U. §. Coast and Geodetic Survey Type)
(Essential parts constructed of “Invar')

For Hiustrations of 1his Level see opposite page

The demand for a Level whereby the utmdst precision possible in leveling may be
obtained comes from many sources in work where the ubsdlurely correct determing-
tion of the relative heighe of a line of benches is sought. This Precise Level is probably
the muse perfect instrument made of the dumpy level type,

The essential feature which gives value to this instrument is the fixed adjustment
between the hine of eollimation and the level by the use of “Invar,” with a coeflicient
of expansion of 0.000001 per degrec Centigrades and the location of the level partinlly
within the telescope and as near as possible to the line of collimation,

An important feature of the instrument is the prismatic reading arcachment for the
level bubble, whereby the observer reads with one eve the rod and with the other eve
the level simultaneously without change of position.

With short sights the instrument permits grear accuracy and quick action in
skilled hands.

The records of the Coase and Geodetic Survey show rhat the time of occupying one
station iy somewhat less than 5§ minutes. In one season an engincer of the Survey ran
14.35 miles single or 11.547 kilomerers completed (back and forth) line in ane day of
7 hours 30 minutes sctual work. Nane of this leveling required re-running, all of it
closing within the error of tolerance, i.e,, 4 mm V'K, in which K stands for I:l?t distance
expressed in kilometers.

In constructing this instrument we follow ubn:u]uul}' the Coast Survey specifici-
tions, using “Invar’’ where specified, thus insuring a rigid maintenance of the adjust-
ment of instrument under marked changes of temperature.

This Level is guaranteed to pass the Coast Survey’s inspection.

Specifications

!, power ghout 3 dis. An additional eve piece ix included, power abour 32 dia.

Level to Tﬂ-eacnP-u. length 53 inches, chambered, graduated in 2 mpi divisions each
sensitive to 27 of arc.

Adjustable Prisms with mirror for reading Telescope Level.

Stadin Wires, ratio 30 em to 100 meters. {pigz 161

Dust Guard o eyvepiece Focusing Shides.

Qurer Housing 8% inches long (distance between Fulerum and Micrometer Screw
3% inches).

The Fulcrum Pivots on which the telescope tilts are correctly positioned on this
instrument. They are directly ubove the center of the vertical spindle and in the
same horizontal pline as the guriromnl line of ¢collimation. This posirion of pivats
insures no change in the height of the instrument while elevaring or depressing the
t:lcscupc for different uighrs taken from thesame station, which would not be the
case if the telescope was pivoted elsewhere,

Micrometer Screw, 100 revolutions to 1 inch: drum-head divided into 100 purts. A
cam i provided for lifting relescope from micrometer screw when not in use.
Three-Screw Leveling Base of 31{-inch radios. Screws of stainless steel inserted in

slotted arms with take-up screws. Heads of screws arc of hurd rubber 27 in didmeter.

Clamp and Tangent Screw,

Circular Spirit Level with mirrar.

Instrument Leather Finished (some pirts lncqutred}.

Non-Extension Tripod with Instrument Fastener. (legs of nsh, 60, 65 or 70 inches
long with steel shoes and hardened points). Head of Aluminum: width across cheek
Pm:Fé fur legs 44¢ inches. Triangular spring for grooves in bases of leveling serews
1% of hardened rempered steel.

Weight of Instrument about 14 [bs.

Weight of Tripod about 1615 lhs.

Gross Weight of Level packed securely in two boxes for shipment, about 120 Ibs,
Code Word: ASTER (Invar Construction), ... . —r e Price

Precise Level as above, bur substituting steel and bronze in place of Invar can be
furnished.

Code Ward: ASIAN .. .. ... oovevirinsccnonrscrsneranssnsesss PEIOE

Telm(:.;‘) , Tnoerting, (Interior Focusing, sce pages 2, 3) length 18 inches, aperture
1
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Berger Precise Dumpy Level

l_- = ':u_'n‘. amad Lseoadefic Survey |'\'r'_'

With Fine Micrometer Screw, Prisms and Mirrors— Three Screw Leveling Base

For Stzr and Particsdars of this Level, see appoiite page
tdditional infarmation may b dad wpon reguess
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Berger Transits

The Engineer or Surveyor has available, in the standard models of
Berger Transits, a wide selection of ﬁm:l}r built Instruments. Three gen-
eral designs are offered, having differing arrangements of Telescope
Standards, depending largely on compass requirements. The “C"" Model
Transits have two separate Standards and a large Compass; the “R"
models have a Yoke Standard Frame and a smaller Compass; and the
“M" type has a Yoke Standard Frame without a Compass. While all
Berger Standards offer great lateral stability to the telescope, the “R" In-
struments constitute a popular combination for general all-round uses.

Three different sizes of Transits are incorporated in our regular pro-
duction, all of which are made with any of the three designs described
above, Sizes are designated by the inner diameter of the horizontal circle.
The three standard sizes are 614 inches, 514 inches and 414 inches diam-
cter, respectively. Precision Instruments having 7-inch, 8-inch and 9-inch
Horizantal Circles are known as Theodolites and information regarding
these is available on request.

A wide selection of special features rto suit individual requirements
will be found described herein. This includes 30-sccond and 20-second
raduations, special numbering of ciréles, various cross wire arrangements,
E".rr:tting ar Inverting Telescopes, different types of Vertical Circles, various
Tripod arrangements, etc. If desired, we shall be glad to confer with
prospective customers with regard to the most advantageous selections.

Outstanding featiures of design characteristics of all Berger Transits
are:

I. Maximum convenience in making the set-up and in taking all readings.
Telescope smoothly mi{usmblc to correct focus; images and cross wires
beautifully distinct; all Clamps P:mrw:',_and Tangent Screws smooth
and finely adjustable; Accurate Graduations, clear-cut and in distinct
contrast on the silver background, skillfully illuminated by reflection;
compass easily read from any angle; Level Bubbles cunv:mt:nr!:r vis-
ible; smooth-acting Leveling Screws with specially knurled heads.

2. Pasitive adjustments, easily made and permanently secure. The Tele-
scope Level is adjustable at either end, with a double nut at:ra{}gu-
ment; a similar device is used for the important Telescope Axis Ver-
tical Adjustment (see page 8); the Cross R"ire Diaphragm adjustment
15 heavily reinforced, inside and out, to prevent distortion; Plate Level
adjustments and variation ring adjustment are readily accessible and
casily made.

3. There is no “skimping” either in the size or in the quality of materials
used for parts throughout the Instruments. The Sterling Silver for
graduations is both wider and thicker than on other makes; Centers
are longer and have more bedring area; Clamps have larger bearin%
arcas; langent Screws have long threads with takeup screws anc
large knurled heads; Vernier Plate and Horizontal Circle are heavily
reinforced with ribbing; Standards are substantial and with liberal base
area.

4. The craftsmanship throughout is of the highest order. The precision
maintained in the ﬁtring of Centers, Telescope Slide, Trunnion Bear-
ings, Clamps, and Evepieee Mountings (to mention enly a few parts)
are standards of pcrl{:

ction in the industry.

31



S

BERGER & SONS -

BOSTON

Berger Engineers’ and Surveyors’ Transits

With “A™ Standards and Compass
Nos. 614-C, 514-C and 414-C

For Size, Weight and Particulars, see Table. For Extras, soe papes 74-70-a

Specifications
Sterling Silver Graduations

Horizontal Circle has double oppoite verniers reading to minutes, two rows of black
figures in opposite directions from 0 to J60°, Agures on limb and verniers inclined
in the direction they should be read, Verniers arc offset to line of sight and have

Reflectors.

Vertienl Clrele with one double vernier rea
standard. With
etic Needle of
tion Plate for seering off any
ting Centers long, ntout, and of haed frictionless metuls,
Erecting ¥ (Interior Focusing, poges 2-3).

ires Ratio, 1:100 (page 16).

M

¥

%n
LT

S: ndhl“aa'e

tection
ungsten

reading to minutes between the legs of the
uulrd to circle.
teel.

Compass Ring beveled, gradusited to half degrees.

Dust Guard to eyepiece focusing slide,

Spirit Level and clamp to telesc
Four-Screw Leveling Base.

P
Screws are insert

eclination east or west,

ed in repliceable bushings in slotied

arms with take.up screws. Threads are dust pratecred. (Page 7.)

Shifting Center for sctting transit over or under a given point.
Punch Mark on top of telescope, for centering the transit from a point above.
Leveling, Clamp and Tm Screw Threads are of nickel mlver, heads of brass,
Instrument Leather F {some parts lacquered).
Mahogany Box, plumb bob, magnifying glass, sunshade, spanner wrench, screw driver
and adjusting pis.
SURVEYORS™ TRANSITS No. b~ No. 8 -C No. 41 -C
Hortsoneat [T ST | 61 inch 535 inch 335 inch
Reading to Minutes | Minutes " Alinutes
Vereial Limls: [ 0= 85 aige of $ inch $ inch 4 inch
with G i graduanon A
Reading to Minutes Minutes Minutes
Compass Needle length 415 inch 314 inch 274 inch
Kind Erect. ¥ Erecr. 8 Ereer. |
Length 1114 inch 10 ket 81 inch
Telescope | Rperture T inch ¥ Tnch 134 Tnch
Power 28 dia. 22 dia, 18 din.
Spirit Level to telcscope, length # inch §iyinch 4 inch
Tripod, with aluminum cap Non-Extension Leg Extension
Transit About 1474 Iba] About 13 Ths. | About 614 Ibs.
W ¢ | Iripod About 11 Ths. | About 11 [bs. | About 10 Ihs,
:? Tnstrument and Tripod | About 70 Iba. | Abourt 65 Ibs. | About 35 Ibs. |
Packed for shipment | 3} ut 32 kilas | About 29 kilos | Abour 25 kilos
“Code word BOUGH CAKUL GENLE
Price of Transits, ss above s £ £

L &'y
Aky

L1

{ Tedrscupes Hoked above have Intersar Fotuiing)

Far Synepiis Table of Tranait Telesopes, page §
For Tripeds, tee papes 12, 13  Extras to thewe “C” Traniits, pages 74-76-2
For Trawsits with Beaman Stadia Ares or Circles, pages 35, 30
For othir Gradwations, see pages i 4, 15, 19, 74-76-a
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C. L. BERGER & §0O0ONS » BOSTON

Berger Engineers’ and Surveyors’ Transit
Nos. 614-C, 514-C, and 4145-C

Far Sizes and Particulars af these Trtruments ar well as for Fxiras, see wpposile
ind pages 74-70.a -

Transit No. 614-0 (Erecting Telescope) Code Word: BOUGH Price §

No. 5la-0 | T il ] o * JCAKUL e |

W No.dbe-Gl * = ) N “ :GENLE *“ §
These " Transits cun be furmshed with a wertical arc in place of the full verrical
circle : : : i 2 ! Price 8
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Berger Engineers’ and Surveyors’ Transits

With “A'" Standards Compass and Stadia Arc
Nos. 614-CB, 514-CB, and 4'4-CB

For Diagram of Stadia Are, page 9. Fur Deseviption, page 18
For Size; Weight and Particulars, see Table. For Exiras, soe pages 7700

Specifications
Sterling Silver Graduations

Horizontal Circle has double opposite yernjers reading to minutes, two rows of black
figures in opposite directions from 0 1o 360°, figures on limb and verniers inclined
in the direction they should be read. Verniers are offset to linc of sight and have
Reflectars.

Yertical Circle (with Stadia ARC) and with one double vernier reading to minures
between the I"'E“ of the standard. With 1:rnlu‘:‘lun guard. (See Magram "RR,"
vage 19}

Mﬂﬁnﬁ:lc Needle of Tungsten Steel. Compass Ring heveled, graduated to half degrees,

V tion Plate for serting off any declination east or west.

Repeating Centers long, stout and of hard frictionless metals,
Telescope Erecting¥ (Interior Focusing, pages 2-5).
Stadia Wires: Rario, 1:100 (page 16},

Dust Guard to eyepicee focusing slide.

Spirit Level and clamp to telescope.

Four-Screw Leveling Base. Screws are inserted in replaceable bushings in sloteed
arms with take.up screws. Threads are dust protected. (Page 7.)

Shifting Center for setting transit over or under a given point. ]

Punch Mark on top of telescope, for centering the trunsit from u point above,

Leveling, Clamp and Tangent Screw Threads are of nickel silver, heads of bruss.

Instrument Leather Finished (some parw lacquered).

Mahogany Box, plamb bob, magnifying glass, sunshade, spanner wrench gerewdriver
and ndjusting pin.

SURVEYORS' TRANSITS No. 61;-CB No. 514-CB | No. 414-CB
Dia. at edge of T SEL Tiln 157
Hmm! l = uantion g inch 514 dnch 445 inch
Reading to Miputes Minutes Minutes
Dia. at edge of _5' h $ Tnch 4 inch
Vertical Limb Tt ol ek he
with Guard graduation A= i
Reading to Minutes Minuees Minutes
Compass Necdle length 414 inch __3}4 inch 235 inch
Kind _ Ereen Ervel, § Erger. ¥
Length 1114 inch 10 inch 814 inch
Te pe Aperture 13§ inch 185 inch 1 L4 inch
Power 28 din. 22 ‘din. 18 dia
Spirit Level to telescope, length 6 inch | 515 inch ~ 4inch
Tripod, with aluminum cap Non-Extension Leg Extension
Transit About 14% 1hs] About 13 1bs. | About 614 Ibs.
Weight Tripod . About 11 Ibs. | About l.l. Ibs. | About 10 Ibs.
Instrument and Tripod | About 70 Ibs, | Abour 65 Ihs. | About 55 Ibs.
Packed for shipment 340732 kilos | About 29 kilos | About 25 kilas
Code word BELAR CATOS CATEA
Price of Transits, as above 3 § $

"1

o
“; W "

s

1%

(Telescapes listed abave have Tnrerior Focusing)

Far Synapais Table aof Tranate Telescopes., page 5
Extras to there OB Transils, pages Fg-yo-a
For other Graduations, see pages £4, 15, 10, 74-7 0

Far Trlpnﬂ':l_ S6F pages 13, 13,
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C. L. BERGER & SONS - BOSTON

Berger Engineers’ and Surveyors’ Transit
Nos. 615-CB, 5'4-CB, and 4'4-CB
with Beaman Stadia Arc

m KR fry, o
&7 v f ) o e # v i and
¢ T4 4
Transit No. 61{-CB (Erciring Telescope) Code Word: BELAR Price §
No. 514-CB 3 - o “ s CATOS *“ §
No. 4'-CBHB = - n *TICATEA * §
These transits can be furnished with the Beaman Stadia Circle as shown on the

transit on page 39 and diagram “8%, page 19 Price extra §
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Berger Surveyors’ Transits

With Compass, Yoke Standard rame and Wye Bearings
Nos. 614-R, 516-R and 415-R

For Size, Weight and Particulurs, see Table. For Extras, see pager jg-70-a

Specifications
Sterling Silver Graduations

Horizontal Circle has double opposite verniers reading to minutes, two rows of black
figures in opposite directions from 0 to 3607, figures on limb and vermers inclined
in the direction they should be read. Verniers are offset to line of sight and have
Reflectors,

Vertical Circle with one double vernier reading to minutes between the legs of the
“U* frame. With protection guard to circle.

Magnetic Needle of Tungsten Steel. C.umlw_-.s rng beveled, gradunted 1o I!:lll_:lcgrrn,

Variation Plate for m,:l.‘ring off any dechnation Fast ar Wesr.

R:r&ntlng Centers, long, stout and of hard frictionless metals.

Telescope Erccting¥ (Interior Focusing, pages 2-3), The rtelescope reverses through
the standard only.

Stadia Wires. Ratio 1:100 (page 16},

Dust Guard to evepiece focusing slide.

Spirit Level and clamp to relescope.

Four-Screw Leveling Base. Screws are inserted in replacachle bushings in slotted
arms with take-up screws. Threads are dust protected. (Page 7.)

Shif Center for setting transit aver or under a given point.

Punch Mark on top of telescope for centering the transit from a point ahove,

Leveling, Clamp and Tangent Screw Threads are of mickel silver, heads of brass.

Standard Frame of bronzc.

Instrument Leather Finished (some parts luequered).

ahogany Box, plumb bob, magnifying glass, sunshade, spanner wrench, serewdriver
and adjusting pin,

SURVEYORS' TRANSITS No. 614-R No. 51¢-R No. 414-R
Horizontal {"‘;‘;Jﬂj‘j};f" 64 inch SS5inck | 4bginch
S Reading 1o Minutes Minures Minutes
Vertical Limb {Dm. "]t edge of Sinch § inch 4 inch
with Guard | _BrECHAton : - .
Reading to Minutes Minutes Minutes
Compass Necdle length 314 inch 305 inch | 205 inch
Kind Frect, § Erect, ¥ Erees. |
Length ~ 113§ inch 10inch | 8% anch
Telescope Aperture 135 inch | B inch 114 inch
Pawer 2R dia. =0t = 18 dia.
Spirit Level to telescope, length Ginch | Sigineh |  4inch
Tripod, with aluminum cap tension | Extension |
Transit About 614 |bs.
Tripod “About 11 Th. | Abour 10 Ths,
w:}'h‘ Instrument and Tripod | About 70 lhs, | Abaut 65 [he. | Abour 53 1hs,
Packed for shipment |'apoue 37 kilos | About 29 kilos | About 28 kiles
Code word BUZKA BUZOR GOLAR
Price of Transits, as above § § §

v 5y

B inch e, Farerting Telescope, 114 inches bong, aperture | .F inchow, power 28 din
1 1 24

| 3% Bl4 i 2 -
Telescopes listed above Ruve Inierior Focusing
For Synopris Table of Trawsit Telescopes, page 5
Transit No. 614-R, without vertieal circle “BUZDI Fl:l:l‘.‘e §

Transit No. 514-R, withour vertical circle *BUZNY™
Transit No. 4/5-R, withour vertical circle “GOLPA"
Far Tripads, sre pages 42, 13
Extrds to these "R" Trangits, pages 74-y0-a
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C. L. BERGER & SONS « BOSTON

Berger Surveyors’ Transit

Nos. ﬁ'.["R. ﬁlﬂ_;-R and 414-R
With Compass, Yoke Standards and Wye Bearings

r Stzrs and Particulars of there Instruments, a3 well as for Extras, iee opposite and

e
Transit No. '-R (Ervesrap Telescope) Code Word: BUZKA Price §
o No. 5 -R o n BUZOR * §
No. 41.-R -+ = 2 * : GOLAR bl
These “R™ Transits can be furnished with ertical arc in place of the full vertical
I Price less §
Tr b Barmia £ Crre
r { by [ I | o J-7t
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Berger Surveyors’ Transits
With Compass, Yoke Standard Frame and Wye Bearings. Stadia Circle.
Nos. 614-RS, 514-RS, and 414-RS

Far Diagram of Stadin Cirele, page 19, For Description, page 18
For Size, Weight, and Paticulyrs, tee Table, For Extras, see pages 7d-70-a

Specifications
Sterling Silver Graduations |

Horizontal Circle hus double opposite verniers reading to minutes, two rows of black
figures in apposite directions {ram 0 to 3607, figures on Hmb and verniers inclined
in the direction they should be read. Verniers are affset to line of sight and have
Reflectors,

Vertical Circle (with Stadia) and with one double vernier rcmﬁng to minutes between

legs of the “U" frame. With prorection guard. (See Diagram “'S," page 19).

Magnetic Needle of Tungsten Sreel,
1-"9:% ; i

=

ation Plate for setting off any declination East or West,
.gclpﬂtinu Centers, lang, stout and of hard frictionless merals.
(&

eRcope,
rhe standard only.

Stadia Wires, Rario 1:100 (pugc 16}
Dust Guard 1o r'\'cp'n:cc rn:using slide.

Spirit Level and clump to telescope.

compass ring beveled, graduated to holf degrees.

Erecting¥ (Interior Focusing, pages 2-5), The telescope reverses through

Four-Screw Leveling Base. Screws are inserted in replaceable bushings in slotted
arms with take-up screws. Threads are dust protected. (Page 7.)

Shifting Center for
Punch

Standard Frame of bronze.

setting transit over or under a
ark on top of telescope for centering transit from o point abave.
Leveling, Clamp and Tangent Secrew Thr

EI'FEH

nt.

Instrument Leather Finished (some parts lacquered).
Mahogany Box, plumb bob, magnifving glass, sunshade, spanner wrench, serewdriver

and adjusting pin.

eads are of nickel silver, heads of brass.

SURVEYORS' TRANSITS

Nao. h14-RS

No. 514-RS

No. 414-RS

Din. at edge of

Horizontal { ey i o 614 irich 514 inch 41§ inch
Reading to Minutes Minutes ~ Minutes
Vertical Limb {Dm' at edge of 5 inch 5 inch 4 inch
With Crard graduxtion
\Reading to Minutes Minutes Minutes
‘Compass Needle length 314 inch 344 inch 284 inch
Kind_ " Erect, Y| Erech ¥ Erect.
Length 1114 inch 10 inch BLy inch
Telescope Aperture 135 inch _l% inch 1Y% inch
Power 28 dia. 22 din. 18 din.
Spirit Level to telescope, length 6 inch 514 inch 4 inch
Tripod, with aluminum cap Non-extension Extension

Transit

About 1414 lhs,

About 13 Ibs.

About 614 [ba.

Tripod

About 11 Ibs.

About 11 1bs.

About 10 Ibs,

Instrument and Tripad
Packed for shipmene
in rwo boxes

ngrght

_About 70 1bs.

About 65 Ibs,

Abour 55 Iba,

Abour 32 kilos

About 29 kiloy

About 23 kilos

Code word

BUZLU

BUZTO

BAUCI

Price of Transits, as .;guvc

$

$

i Bl4-inch siav, Dmerting Teloscope, 1114 inches lomg. aperture 1 1 mohes, power 24 dia,
{8 N i in = " i 1% - = mg o

| iy

Hig

1%

Felescapes fsied above have Tnterior Focuring

For Ssnapiis Table of Tranisit Teleicopes, page §
Extras to these “RS" Transits, pages 74-76a
Far wther Graduationg, see pager 14, 15, 19, 74-70-a

For Tripads, ree payes §2, i3.
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1 L]
Berger Surveyors’ Transit
Nos. 614-RS, 515-RS, and 41-RS
with Beaman Stadia Circle

Ser Diapram "8 pape g Crrrde, dr o

With Compass, Yoke ‘Btandards and Wye Hmnngs

For Siver and Pavticwlary af 1arsr Imprumenti, as mell as for F o r P PeILe an

L

= -7

Transit No. 61{-RS (Erccting Telescope) Code Word: BUZLU Price
“  No.514-RS ( * } = = .BUZTO “ §
“  No.414-RS “ “ “« wL.BAUCT * $

These transits can be furnished with the Beaman Stadia Arc as shown on the transiy
on page 35 and diagram “RR," page 19 . Price less §
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Ci: k. BERGER & SONS - RBROSTON

Berger Aircraft Jig Collimator
Style JC

With Yoke Standards and Wye Beﬁrlngs
Without Compass, Horizontal and Vertical Circles

(For size, weight, particulurs and extras see helow and page 76-a)

Specifications

Telescope.  Erecting (Interiar Focusing) length 1114 inches; apertare 13§ inches. The
teleseape reverses through the standards at both ends.

Cross Wires. Platinum.
Spirit Level to telescope (6 inches), sensitivity 25 seconds per division of 2 mm.

Centeris of steel, tnng, stout and u.ﬂ:.'icldi.ng; prnvi;ll:a with a elamp and tangent screws.

Four-Screw Leveling Base is of cast iron.  Screws wirh replaceable bushings; threads
are duse protecred.

Leveling, Clamp and Tangent Screw Threads are of nickel silver or branze.

Yoke Standard Frame is of bronze. |

Horizontal Plate, 61 inches (outside dinmeter).

Plate Levels (2), sensitivity 55 seconds per division of 2 mm,

Extension Tripod. Heavy., Bakelite cap to protect threads.

Instrument Leather Finished (some parts lacquered).

Mahogany Box contains sunshade, spanner wrench, screw driver and adjusting pin,
Welght of Instrument, about 12 1bs.

Gross Weight, packed in box, ready for shipment. about 45 Ibs.

Weight of Tripod, about 13 lbs:

Gross Weight, packed in box, ready for shipment, about 23 Ibs.

Code Word: JICOL (Erecting Telescope).oeuii. .. Price §

39-a



Cy L. BERGER & JSONS : BOSTON

No. 6% Berger Aircraft Jig Collimator
Style JC

With Yoke Standards and Wye Bearings
Without Compass, Horizontal and Vertical Circles

Designed for Aireraft, Shipbuilding and Tool Room Use, as well as for use in
plants requiring precision alignment in the setting of large or heavy parts.

(Fur size and p..nr.r::.'u'.rrl ’Jr this tngtrnoment, ai @ell ap extras, see opposite and page 76.x)

Code Word: JICOL Price §

39-h



C. L. *BERGER & SONS - BOSTON

Berger Aircraft Jig Collimator
Style JC

With Yoke Standards and Wye Bearings, Stride Level.
Without Compass, Horizontal and Vertical Circles

i For nize, meipht, porticular: awd retray see belsz and page 76a)

Specifications

Telescope. Erecting (Interior Focusing) length 1114 inches; aperture 13§ inches. The
telescope reverses through the standards ar both ends.

Cross Wireas. Platiaum.
Spirit Level to telescope (6 inches), seasitivity 23 scconds per division of 2 mm.

Striding Level, 4 inches (detachable), resting on special collars; sensitivity 30 seconds
per division of 2 mm.

Center of steel, long, stout and unyiclding; provided with a clamp and tangent screws.

Four-Screw Leveling Base is of cast iron.  Screws with replaceable bushings; threads
are dust protected.

Leveling, Clamp and Tangent Screw Threads sre of aickel silver or broare.

Yoke Standard Frame i« of bronze.

Horizontal Plate, 61{ inches (outside diameter)

Plate Levels (2), sensitivity 53 seconds per division of 2 mm,

Extension Tripod. Heavy. Bakelite cap to protece threads.

Instrument Learher Finished (some parts lacquered),

Mahogany Box contains sunshade, spanncr wreach, screw driver and adjosting pin.
Weight of Instrument. sbout 12 Ibs.

Grosas Weight, packed in box, ready for shipmene, about 45 Ibs,

Welght of Tripod, abour 13 1bs,

Gross Welght, packed in box, ready for shipment, abour 23 Ibs.
Code Word: JICOL-ACHNE: (Erreting Telencope) a —— ., - F
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g L. BERGER & SONS BOSTON

Berger Aircraft Jig Collimator
Style JC

With voke Standards and Wye Bearings, Detachable Stride Level
Without Compass, Horizontal and Vertical Circles

For -'f:.r.‘h.' line work and for Tool-Room use 1n Aircrafi, ship building. and machinery

manufaciurnng '.'|1r:‘.| wherever accurate :::,_-T:" ent of machines J":<|. parts Afc caschfia
For size and particnlars of they tnsirument, ar well ay extras, see pages 30 and 76.a

J'ﬂ Collilmator as above (with Strnde Level)
Code Word: JICOL ACHNE " Price §

39-d
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Berger Engineers’ Transits

With Yoke Standards and Wye Bearings. Without Compass.
Nos. 614-M, 515-M and 4!4-M

For Size, Weight and Particulars, see Table. For Extras, see pages 74 Vi

Specifications
Sterling Silver Graduations

Horizontal Circle has double apposite verniers, two rows of black fgures in l1|li."mii.lc
directions: from .0-360%, figures on lmb and verniers inclined in the direction they
should be read. Verniers are offset to the line of sight, and have Reflectors.

Vertical Gircle with one double vernier reading to minutes, between the legs of the
“U" frame; With protection guard,

Rafnmlng Centers long, stout, and of hard frictionless metils,

Telescope, Erccring§ (Interior Focusing, puges 2=5), The Telescope reverses through
the standard only. :

Stadia Wires. Rario 1:100 (page 16).

Dust Guard to evepicce ful;uning slide.

Spirit Level and Clamp to telescope.

Four-Screw Leveling Base. Screws are inserted in replaceable bushings in slotred
arms with take-up screws. Threads are dust protected. (Page 7.)

Shifﬂni{ﬂmler for setting transit over or under a given point.

Punch Mark on top of telescape for centering the transit from a point above,

Leveling, Clamp and Tangent Screw Thrends are of nickel silver, heads of brass,

Standard Frame of bronze.

Instrument Leather Finished (some purts lacquered).

Mahogany Box, plumb bob, magnifving glass, sunshade, spanner wrench, serewdriver
and adjusting pin.

MONITOR TRANSITS No. b1{-M No. 515-M No. 415-M
Dia. at edge of — - s
l{t;fl[::;lml | genduation ﬁ.‘u._ | _f’z inch 414 inch
Reading to 30 Minurey Minutes
Vertical Limb [ ity ol [T S inch 4 inch
Wit Goned Reading to Minutes | Minutes ~ Minutes
Kind Erees, 1 _ Freeh qff.:.r(_n_ﬂ_
Teles Length 1114 inch 10 inch 814 tnch
¥ Aperture 1%% inch 1% inch | 13 inch
Power 28 dia. die |l 18 dia.
Spirit Level to relescope, lengrh 6 inch 544 inch 4 inch
Tripod, with aluminum cap Non-extension . Extension
Transit About 1416 Iba.] About 13 Tba. | Abour 615 Ibs.
Weight | lnpod About 11 Ibs. | About 11 Ibs. | Abour 10 The
1] Iﬂ!tl‘:qumsnrt u.m,lll:]"riputi Aboat TO b About 65 Ibs. iﬁﬂl 55 lbs,
5 - e e
P e boges T | About 32 kilos | About 29 kilos | About 25 kilos
Code word BUXIN BUXOM BYBIL
Price of Transits, as abhove § § §

BYi-inch size. Farerting Telescope. 1114 inches lotiz. aperture
o | B e o i 10 - i -

‘;‘ Inches, power ':B)E;d_'l_ﬁ
\y "‘ i i i i H]i - .. fi

i
g - Hooag o
(Telescopes listed above have Interior Focusing)
For Synopiis Table of Transit Telescopes, page 5
For Tripods see pages 12, 13
Extras to these "M transiti—pages 74-76.4
For Transits with Beamun Stadia Arves or Cireles, pages 35, 39
For other Graduations, see pages 14, 15, 10, 73—76-a
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]

Berger Engineers’ Transit
Nos. 617-M, 515-M and 4'4-M
With Yoke Standards and Wye Bearings. Without Compass.

For Sizer and Particular I."r-'u.'.- Initruments, ar well as for Extras, jee opporite
and papes 74-70-a
Far T".n.'l_;'l.,.a'ri-\-."_, General Construction, Tunne! and all elasses of Un lergroand Work.
Transit No. 61{-M (Erscting Telescope) Code Word: BUXIN Price §
o No. 51¢-M | : * :BUXOM " §
" No. 814-M “ )" = .BYBIL * §

Transits Nos. 614-M and 5':-M, can be supphed with sither

Beaman Stadia Arcs or Circlex Page 19 Price Extra §

These “M™ Transits can be furnishe

i with a verncal arc in place of the full vertical
arcl

Price §
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Berger Mine Instruments

Underground surveying presents many problems not encountered in
surface work, These problems are, principally, the necessity of taking
very steep sights both upward and downward, the necessity of working
in very cramped quarters, the absence of daylight, and frequently ex-
cessive moisture in the air with continuous dripping of water. Any in-
strumental provisions which are successful in combating these conditions
are of great help or assistance to the mine Engincer.

In collaboration with prominent mining engineers, we have developed
many special devices and features, which, in combination with the high
quality of the standard Berger Transits, provide instruments which are
ideal for underground work.

By means of a prismatic eyepiece artachment upward sights up to
65" are possible; but downward sights in excess of about 60° cannot be
made with the regular transit telescope. This difficulty is overcome by
providing an auxiliary telescope as illustraved in the following pages.
This telescope is mounted either on an exrension of the cross axis or
on a vertical post above the main telescope for sights which might be im-
possible otherwise. In either position a clamp and tangent screw assembly
15 used to adjust the auxiliary telescope paralled ro the main one
Counterpoise weights are provided to maintain balance. This equip-
ment is readily removable and replaceable.

When operating in restricted spaces, a small, light instrument is pref-
erable. Berger 514" and 44" Transits are light in weight and are as
precise as many larger instruments. Extension leg tripods arc essential
and special short extension tripods having a minimum length of 20" are
available. For use without any tripod, specify the Berger Trivets (see
page 85). The Berger Lateral Adjusters (page 84) are also a great conveni-
ence. All Berger Transits have a center punch mark for overhead plumb.
ing. The auxiliary telescopes described above are often valuable in
cramped positions. Verrical circles with edge graduations which may be
read from the sighting position are a popular feature (see pages 53
and 83).

Berger Wer Mine Transits have their vertical circle and vernier as
sembly fully inclosed. The horizontal circle vernier covers on all Berger
Transits are protected with synthetic rubber gaskets, and compass boxes
are effectively water-proofed. The interior focusing telescope, as already
noted, is substantially water-proof.

For sighting in dark shafts, illuminated targets will be found distinctly
visible due to the superior light-gathering power of Berger rtelescopes.
Cross wires of platinum are opaque and clearly defined. They may be
illuminated by a special reflector attached to the object head in place of
a sun shield.
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€C. L. BERGER & SONS - BOSTON

Berger Interior Focusing Telescopes for
Mine Transits

(Main and Auxiliary Telescopes —Erecting and Inverting)

= | Code i | Longith | Aparvacs [ Powes
Page | Style Waord Type | Telencope legul (inches) | (dia.)
45 61,-CX | IBACT Main F1ig™ 13" 3 dia.
47 | 84-RX | BEDCO | Erccting |— = e it
49 | 64-RU | MOAKE Auxiliary | 81" 3% |1s 4
45 | 64-CX | IBAJA Main 11" | "'v." el B
47 | 6)}4-RX | BLOMO | [weerting |————————————
45 | 614-RU | MOBEM Auxiliary | 814" 1% |3 -
45 | 514-0X | IBAGE ’ ) "
47 5.‘:-“ BLATA Main 1 | by 22
ﬂ' ;:;-%U ﬂECAIREv Erecting e - e
£3 5'1-“ MIDLO Auxiliary By 14 18 -
45 i' ~CX | IBAKO .
e 5.;_.“ Main 10 11 24
;9 ;:r:U gﬁ;ﬂpﬁ {urerting |—— — 7| S =
1 - - ™
| Sl | MEMAC Ausiliary | §}4 14 23
=== R : i Jolioal b =t
45 | 4'4-CX | IBARL - - -
47 | 41.-RX | BLEGO | Muin 8y 144 T
:’? ::i—EU m&; Ercetimg | o —— o] —— |
N | SER | S | Auxiliary | 84" 1T s -
45 | 44-CX | IBALL " .. %
47 | 414-RX | BOLET Msin e % |8
;‘IJ ::g-gu %lDCEg Iuzersing | —  —f————— —
$3 | 41-H | GIMMA Auziliary | 834" Lol R

Above Instruments, withour Style 1 Interchangeable Auxilinry Telescope, but
eqlu' pp-nll with pruv‘:ainu to receive anme, add to code word of instrument

IBAMC  Price less §

Above Imstruments, without Btylh 1 ll!lll't‘hlmlllu Auxiliary Telescope and
without provision, add to code word of instrument. . IBANT Price less §

Style | Interchangeable Auxiliary Telescope for mmplctiuls of instrument, slready
equipped with provision to receive same, and alrcady in your possession, sdd ro
cade word of instrument . . . g .. IBRUD Price extra §

Side Telescope {attachable only a1 side of tramut) Ererting—codeword CENKA or
!m-f-—-{mkmd CENRA. is desired in plue of Stxle 1 Intmhtngtzb.k Aux-
iliary Telescupe. . - s sEn sy  less §

Style | Interchangeable Auxiliary Telescope, complete with provision for attach.

ing to any instrument not already equipped with this feature . .......
IBRAM Price extra §

For Berger Solar Atachmenis sec page S0
“or Tripadt see pages 12, 13
Extras to these Mine Traniiti, iee pages 74-76-a
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L. BERGER & SONS BOSTON

Berger Mine Transits with Compass
Nos. 614-CX, 5!4-CX and 4!4-CX
With Compass, A" Standards and Wye Bearings
With Style I Interchangeable Auxiliary Telescope

For quts, jer eppostic pape
Far Size, Weights end Particnlars, soe Table. For Extras, see btlow and pages 74-7b.a

Specifications
Sterling Silver Graduations

Horizontal Circle has dnuh&;}gpﬂile vertiers reading to minutes, two rows of black figures in oppe-
site directions from 0 to 360° figures on limb and vermers inclined in the direction they should be
read. Vernicrs are offset to hine of sight and have Reflectors.

Vertical Circle with one double vernier, between the legs of the “U™ frame, reading to minutes; with

“":F:'“‘ Nedla of Tungutca Scecl. € ing beveled, grad hatf

of Tungsten . Lompass nng . graduated to hal eea.

v tion Plate for ul:lilgruf any decdlination East or Wos. e

ting Centers lang, stout and of hard frictionless metals.

T (both main and auxihisry) Erecting® (Intenor Focusing, pages 2-5).

Ratio 1:100 (page 15).
evepiece focusing shide,

Spirit Level and clamp to telescope. : - ' S ash

Four-Screw Leveling Base. Screws are inserted in replaceable bushings in slotted
arms with takc.up screws. Threads are dust protected. (Page 7.)

Bhltthnl&::w for serting transit over or under a given point.

Punch on top of telescope for centering the transit from a point above,

Leveling, Clamp and Ta t Screw are of nickel silver, heads of brass.

Yoke Standard Frume of bronze.

Two NMuminator Shades for main and suxiliary telescope.

Instrument Leather Finished (some parts lacquered),

Mlhﬂlﬂb' Box, plumb bob, magnifving u_lnn. spanner wrench, serewdriver and adjusting pin.

MINE TRANSITS No. 61{-CX No. §1.-CX No. 415-CX
"~ Torizontal Dia. at edge of graduation [ | 3" g
Limb | Reading 1o Minures Minures I Minutes
Vertical Limb ! Dha. ar edge of graduanion | 5 inch 5 inch 4 inch
with Guard | Feading o Minures Minures Minures
Compass Needle length 314 inch il§ inch 184 inch
| Kind Erecs.® Erect.* Ereet.*
Main Tength i 1115 inch 10 inch 81§ inch
Telescope Aperture 1% inch ~ 18y inch 114 inch
Power 38 dia. 22 dia. 18 dia.
Kind Eree1. Erect.* Erecr.*
m Tength ) 31 Inch 14 inch
Telescope jpfrruu T 154 inch 114 inch 14 inch
Towar 18 dia. 18 dia 18 dia.
rit Level to telescope, length & inch 514 Tnch 4 inch
ripod, with aluminum cap - Extension
Transit About 141y Ihs, | About 11 Tbs. Ahout 655 Ths.
Weight of Triped About 11 Ihs. About 11 Ths. About 10 Ths.
Instrument and Tripod Packed | About 70 Ths. About 65 [bs. Abour 55 jbs.
| For shipment in two boxes About 32 kiles | About 39 kiles | About 25 kilos
Code Word IBACT IBAGE IBARL
Price, with Auxiliary Telescope § $ §

* fddirional Specifications for Mine Transis Telescopes, page £3
Transits Nos. §14-CX, 514-CX can be supplied with either Beaman Stadia Arcs or Gircles, page 19
For ooher Gradustions, se¢ pages 14, 15, 19, 74754
For Berger Solar Attackments, page 8o
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C | BRERGER & SONS BOSTON

&

Arrangement of wires as used with our Mine Transits

Auvxiliary Telescope Counter polss

Berger Mine Transits with Compass

Nos. 6!{-CX, 5'4-CX and 415-CX
With Style | Interchangeable Auxilinry Telescape
Shown with Vertical Central Post, Top and Side Extensions to Telescope Axis to
which mav be attnched the Stvle | Interchangeuble Auxiliary Telescope.
Particalars of there Insiruments, ai well ai for Exivai, see

ppaitis ang pages Tf-Fo-a

For Sizei and

Transit No. 61{-CX (Erecting Telescope) Code Word: IBACT Price §

No. 51.-CX - : IBAGE
No. 41 =X ) IBARL -
Transits Nos. §14-CX and 514-CX, can be supplied with cither
Beaman Stadia Ares or Circles (page 19 Price Extra §
Far Berper dar Attac hments, page 8
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C. L. BERGER & SONS « BOSTON

Berger Mine Transits with Compass
Nos. 6)4-RX, 5.4-RX and 414-RX

Yoke Standard Frame and Wye Bearings
tyle I Interchangeable Auxiliary Telescope

For cutz, see apposile page
For Siwe, Weights and Particulars, sev Table. For Extras, sec below and pages 74-76a

Specifications
Sterfing Silver Graduations
ite vermiers reading to minutes, two rows of black
on limb and verniers inclined in the direcrion

t and bave Reflectors.
ween the legs of the "U™ frame, reading to minutes; with

With Com
With

Horizontal Circle has double «
site directions from O 1o x
read. Vermiers are offset 1o line of s

Vertical Circle with ane double vernier,
protection -n: to arcle. - y

M etic of Tungsten Stecl. Compass rieg beveled, graduared te half degrees.

\'xthll Plate for sctting off any dr:l-i'mt';na East or Wear.

Centers loag, stout and of hard frictionles metals.

T (both main and suxibary) Erccting® (Interior Focusing, pages 2-3).

Ratio 1:100 (page 16).

Dust Guard to cyepicce focusing shide.

Spirit Level and clamp to telescope. :

Four-Screw Leveling Base. Screws arc inserted in replaceable bushings in slorted
arms with take-up scrows, are dust pratected. (IMage 7.)

Eh:lftlnhclnur for serting transit over or | a given point,

Punch Mark on top of t

elescope for centering the transit from a point above,
Leveling, Clamp and t Screw Threads are of nickel silver, heads of brass,
Yoke Standard Frame of )
Two Muminator S for main and auxiliary telescope,
Instrument Leather Finished (some parts lacquered).
Mahogany Box, plumb bob, magnifying glass, spanner wrench, serewdriver nnd adjusting pin.

res in oppo-
[ should be

OnNIE,

MINE TRANSITS Nu. 01-RX No. 514-RX No. 41p-RX
Horlzon tal Dia. at edge of graduation by 51 PRy
Limb {H-cad.i ng o Minutes Minutes Minutes
Vertical Limb {Uia- at evdge of graduation 3 inch 5 inch 4 inch
with Guard | Reading 1o Minuses Minutes Minutes
Compass  Needie length 3iginch | 3% inch 2% inch
Kind ___ Ereer* Ervet.* Erect,*
Main Length 111§ inch 10 inch 3.4 inch
Telescope Aperture 134 inch 155 inch 114 inch
Power 28 dia. 22 s, 18 dis.
Kind Erect,* Erret.* Erert.*
AM 1 Length 81§ inch 814 inch 81 inch
Tm! Aperture 11§ inch 114 inch 114 inch
= | Power I8 dia. 18 dia. 18 dia.
Spirit Level ro telescope, length b inch §14 inch 4 inch
Tripod, with slumipum cap Extension
Transit About 1444 Ibs. | Abour 11 Ihs About 615 ibs.
Weight of | 100 _About 110, | Abour 111bs. | Abour 10 Ibs.
Imstrument and Tripod Packed | Abour 70 The Abour 45 Ths About 55 [is
For shipment in two boxes About 32 kilos | Abour 29 kilos | About 25 kilos
Code Word BEDCO BLATA BLEGO
Price, with Auxifiary Telescope $ $ 5

* Additienal Specifications for Mine Traniit Telescupes, page 43
Transits Nos, 61-RX, 51.-RX can be .npp]jcd with cither Beaman Stadia Arcs or Circles, page 19
For wiher Graduations, sec pages 14, 15, 19, 74-76-a
For Berger Solar dtachments, page 8o
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Berger Mine Transits with Compass
Nos b.:_|‘R..‘. 5’_*-!1-‘.. "K_"Rx
(With Style 1 Interchangeable Auxiliary Telescope)

ri and Particalars of theie |mitraments, ar we.

|

and page; T4 Tha

Transit No. 64-RX (Erecting Telescope) Code Wond: BEDCO Price §
No. §44-RX % i ; 1 BLATA
No. 44-RX = - - * 1 BLEGO

Transiis Nos, &', -RX, 5’:-“}: when fornmshed with a Berger Solar Amtachment

shown above Fi

Code Word: DIANT Price Extra §



Berger Wet Mine Transits with Compass

Nos. 615-RU, 519-RU and 415-RU
With Yoke Standard Frame and Wye Bearings
Fully Enclosed Vertical Circle with Glass Covered Face Graduation
With Style I Interchangeable Auxiliary Telescope

For cuti, see dpposite paye
For Sizes, Weights and Particulars, see Table. For Exiras, see below and pager 74-7tea

Specifications
Sterling Silver Graduations

Horizontal Circle has double apposite verniers ta read 1o minures, two rows of black figures in oppo-
site directions from 0 to 360, figures on limb and verniers inclined in the direction they should be
read. Verniers are offset to line of sight and have Reflecrors. ‘

Vertical Circle with figures from 0-90°-0 both wauys from the two zeros with one double vernier read-
ing to minutes at cye end of instrument.

! tic Needle of Tungsten Steel. Compass ring beveled, gradiated to half degrees.

Variation Plate for setring off any declination East or West,

Rl!.l'beatl.nﬂ Centers long, stout and of hard frictionless metals,

Telescopes {(hoth Main and Auxiliary) Erecting® (Interiar Focusing, pages 2-3).

Stadia Wires. Rario 1:100 L'pug: HR

Dust Guard to cyepicce focusing shide.

Spirit Level and clamp to telescape.

Four-Screw Leveling Base. Screws are inserted in replaceable bushings in sloteed
arms with take-up screws, Threads are duse protecred. (Page 7.)

Sh]f:lnﬁicenm for setting transit over or under a given point.

Punch Mark on top of telescope for centering the transit from a point above,

Leveling, Clamp and Tangent Screw Threads are of nickel stlver, heads of brass.

Yoke Standard Frame of hronze.

Two Muminator Shades for Main and Auxiliary Telescopes.

Instrument Leather Finished (some parts lacquersd).

Mahqgnny Box, }'i!llm]! bab, rnllgn'lr:ring 'I;h:l.lla.P sunshade, Kpatner wrench, screwdriver and miluuin!

pins.
MINE TRANSITS No. 6'g-RL No. §l4-RU No. 415-RU
Horizontal | Dia. ot edge of graduation kg inch 51y inch 414 inch
Limb | Reading ro Minutes _ Minures | Minutes
Vertical Limb {l)ia. at cdge of graduation | i 5 anch ~ tinch
with Guard | Reading ro Minutes Minutes ~ Minutes
Compass Needle Length ~ 3lginch 28¢ inch
Kind 3 Ervet.* Lrect,®
Lengeh 1114 inch 10 inch 81 inch
MainTelesco, — e : - :
Pe Aperture 13¢ irL_c_h I &i_l_l'lj:h i 11§ inch
Power — | am. | 22 | 18da.
Kind Frect® Erect,* 1 Ereet®
h?l‘x{}fm'-y Length 815 .i“h = H_J.; ]nch 8l :mfh
Telescope Aperture Iginch | 1lginch _ Hginch
Power 18 din, 18 din. 18 dia.
Spirit Level to telescope, length 6 inch 514 inch 4 inch
Tripod, with aluminum cap Extension l
Transit Abour 1454 IBs. | Abour 11 1bs, | About 614 Ibs.
Tripod - About 11 Iba, About 11 Ibs. About 10 Ibs.
Weahcof In_nffu;:nt and Tripod Packed | About 70 Ibs, | About 65 Ibs. | About 55 lbs.
For shipment in two boxes Abour 32 kilos About 29 kilos About 25 kilos
Code word MOAKE MOARY MOATA
Price, of Transits, is above 3 $ $

* Addivional .‘s'.l'lrﬂ'_ﬁrnﬂ'mr_rjur Miné Trannr Tﬂ‘ﬂ(g_ﬂu. page 43
For ather Graduationy, see pages rg, 15, 1o, 7g-76-a
Far ﬂ'rrgrr Solar Attuchments, page 8o
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The Central Vertical Post can be of a special contour
which permits use of a Stride Level, Price extra §

Berger Wet Mine Transits With Compass
Nlmu bl l-Rl-i 5‘1 '."‘Rl-ln 'l 1 _"Rl
With Style | Interchangeable Auxiliary Telescope
A Stride Level can be furnished with Transits Nos. 6L-RU and 5'4-RU.

Fur Stzed and Particulars of these [nitruments, ai well as for Exéral, 1ee
appatite and pages 74 70-a

Transit No. 6! -BRU (Erecting Telescope) Codde Word: MOAKE  Price §
i No. $1e-RU( * o } * * o MOARY *8
No. 414-RU - ' - * : MOATA * 8

The Vernical Circle mav have rwo double OppamsITe YETRICTS, sdd HEMBOD 1o code
word of imstrument Price Extra §

For Boper Solar Azzackments, 1ee page 80

19



C. L. BERGER & SONS - BOSTON

Berger Mine Transits without Compass

Nos. 5X4-E and 44-E
With Yoke Standard Frame and Wye Bearings
With Style 1 Interchangeable Auxiliary Telescope

For cuts, see opposite page
Lor Sise, Weights and Pavticulars, see Table. For Extras, see below and pages 7g-56.a

Specifications
Sterling Silver Graduations

Horlsuuml_circla has double opposite verniers reading to minutes, twa rows of black
figures in oppasite directions from 0 to 360, figures an limb and verniers inclined
in the direction they should be read. Verniers are offset to line of sight and have
Reflectors.

Vertical Circle with one double vernicr, between the legs of the “U"™ frame, reading to
minutes; with protection guard to crcle. ;

R:?eathm Centers long, stour and of hard frictionless metals.

Telesco (both main and auxiliary) Evecting® (Interior Focusing, pages 2-3).

Stadia Wires. Ratio 1:100 (page 16).

Dust Guard to eyepicce focusing slide.

Spirit Level and clamp to telescope,

Four-Screw Leveling Base. Screws are inserted in replaceable bushings in slotted
arms with take-up screws. Threads are dust protected. (Page 7.)

Shﬂﬁnhﬂmtﬁ' for setting transit over or under a given point,

Punch Mark on top of tclgcscnpc for centering the trangt from a point above,

Leveling, Clamp and Tangent Screw Threads are of nickel silver, heads of brass

Yoke Standard Frame of bronze.

Two [lluminator Shades for main and auxiliary telescope.

Instrument Leather Finished {some parts lnequered),

Mahogany Box, plumb bob, magnifving glass, spanner wrench, screwdriver and ad-
justing pin.

MINE TRANSITS No. 51i-E No. 414-E
Horizontal  [Dia. at edge of graduation gl 415"
Limb (Rending to T Minutes Minutes
Vertical Limb [ Pia. at edge of graduation 5 inch T diach
with Guard | Reading to | Minutes ~ Mhnutes
Kinil T Eret® | Ereeh®,
Maln l‘-'c_ng;th I |_n+:_l_1__-_ 8 i{inch
Telescope Aperture 18g inch 11 inch
Power T 22 di. 18 dia B
Kind | Ereer® T
AE:JI‘IlI:I.tl‘y Length _- HH 'i_nc_h— I
Telescope Aperture 115 inch
Power 18 dia.
Spirit Level 1o tclcst;uﬁ?lcngth Al 514 anch — 4inch
Tripod, with aluminum cap l",xn-n-s'mn
Trn-r.'u\it T 'ﬁn_l-_ur_flulm =i “,-{-11(1141‘ [ _’--;-ﬂw.
Weight of Tripml y I _'\ l‘ruu l__I__J‘__l.Ilk. _-\]“lu!‘ !I}_Ifli.
Instrument and Tripod Packed Abuur 63 Ibs. Abouy 55 Ibs.
For shipment in two boxes Ahout 29 kilos Ahout 25 kilos
Code Word MACIE MAGON
Price, with !huiﬁ.nr}' 'I'clcncnpc ] T 5 I = £

* Additicnal Specifications for Mine Transit Telescoped, page 43
For ether Graduations, see pages i, 15, 19, 74-70-a
For Berger Sular Attachments, page S0
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L BERGER & SONS BOSTON

Berger Mine Transits Without Compass

Nos, 514-E, 414-E

(With Style | Interchangeable Auxiliary Telescope)
For Ore Mining and Surface Work

of these Imsiraments, as well aj for Extras, see

eppesite gnd pager 74-76-2
Transit No. 313-E (Ervetizg Telescope) Code Word: MACIE Price §
No. 41 .-F MAGON “ %

The Vertical Circle may have two double oppasite vermiers, add BOWEK to code
word of imstrument Price Extra §
Transit Ne. 5'<-E can be supplicd with ather a Beaman Stadia

Arc or Circle. Page 19 Price Extra §

For Berger Solar Attachmensi, sev pape So
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BergerWetMineTransitswithoutCompass
Nos, 5'5-H and 4'5-H
With Yoke Standard Frame and Wye Bearings
Fully Enclosed Vertical Circle with Glass Covered Edge Graduation
With Style I Interchangeable Auxiliary Telescope

For ents, see opposite pege
For Sizer, Weights and Particulars, soe Table. For Extras, see below and pages 74-76a

Specifications
Srerling Silver Graduations
Horizontal Circle has double oppesite verniers to read to minutes, two rows of black

figures in oppostte directions from 0 1o 360°, figures on limb and verniers inclined
in the direct !un they should be resd. Verniers arc offset 1o line of sight and have
Reflectors,

Vertical Circle with figures from 0-90"-0 both ways from the two seros with ane
double vernier reading to minutes at eye end of instrument,

R ting Centers long, stout and of hard frictionless merals.

T (both Main and Auxiliary) Erecting® (Interior Focusing, pages 2-5).

Stadia Wires. Ratio 1:100 (page |b:.

Dust Guard ro eyepicce focusing slide.

Spirit Level and clamp o telescope. . 5

Four-Screw Leveling Base. Sorews are inserted in replacachle bushings in dotred
arms with rake.up screws. Threads are dust protected. (Page 7.)

Wm for Rﬂiﬁ:ﬂﬁt over or under a given potnt.

Punch on top of telescope for centering the transit from a point above,

Leveling, Clamp and TtnE-nl Screw Threads are of nickel silver, heads of brass

Yoke Standard Frame of bronze. .

Two lluminator Shades for Main and Auxilinry Telescopes,

Instrument Leather Finished (iome parts luequered),

Mahogany Box, plumb bob, magnifying glass, sunshade, spanner wrench, screwdriver
and adjusting pins.

MINE TRANSITS No. 514-H No. 4! -H
[Dia. at edge of graduation | 5N 'I.‘E:r_
Limb |Reading to Minutes Minutes
Vertical Limb  [Dia. at edge of graduation 5 inch 4 inch
with Guard Reading to Minutes Minutes
Kind Erea® | Frea.
Main Length 10 inch 814 inch
Telescope Aperture 1% inch 155 inch
g 1Lk | Power __ 21 din, 8 din.
Kind i Erect.® Ervel® —
— Length | FHinch | Bifiach
Telescope Aperiure 114 inch i !)_l_pth
Power i 18 dia. 18 dia
Spirit Level to telescope, length = 514 inch 4inch
Tripod, with aluminum cap Extension
Transit About 11 Ibs. | About a,l,] Tba
Tripod Abaut 11 1bs, About 10 Ibs.
Walah ok Instrument and Tripod Packed | About 65 Ibs, About 55 Ibs.
| For shipment in two hoxes Abouot 29 kilos About 25 kilus
Code word i MIDLO GENOA
Price, with Auniliary Telescope 5 §

* Additienal Specifications for Mine Traniit Telescopes, page £3
For other Graduations, see pages 14, 15, 19, 74-70.4
Fur Berger Solar Annackmenis, page 80
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Berger Wet Mine Transits Without Compass
Nos. 515-H and 44-H
(With Style | Interchangeable Auxiliary Telescope)

For Ore Mining

For Sizry and Particular f these Imitruments, ar well a r Fxirar, ter

rév and paprs Tp-T0-a

Transit No. 5315-H (Erpcting Telescope) Code Word: MIDLD  Price §

No. 4',-H GENOA i

The Verrical Circle may have two double opposite verniers, add HERAB o code
word of instrument Price Extra §

For Rerper Solar Attachkment:, ree pape S0
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C. L. BERGER & SONS - BOSTON

No. 11-PB

7" Berger Transit-Theodolite
With Yoke Standard Frame and Wye Bearings

Electric Iumination for A and B Horizontal Verniers and
Cross Wires of Telescope for Night Observation

For ciit see apposite page.  For Extray see pages 74-70-a

Specifications
Sterling Silver Graduations

Horizontal Circle 7 inches, has double opposite verniers to read 1o 10 seconds; two rows
of black figures in opposite directions from 0 to 360°, figures on limb and vermiers
inclined in the direction they should be read. Verniers are offset to line of sight
and have Refleetars,

Detachable Reading Glasses to Horizoneal Circle,

Telescope Ineerting,* (Interior Focusing, pages 22-24) Length 1114 inches, aperture
15¢ inches, ﬂfftl’llﬂlﬂlif evepiece, power 30 dla. Fyepiece focusing slide 15 dust
prntcclc:l. (Trlﬁcup: can be made reversible aver the EAFTRES A6 well as lhr{mgh
the standard frame and provided with reversible clamp and tangent screw, when
requested.

Stadia Wires, Ratio 1:100 (page 16).

Spirit Level 1o telescope (6 inches). 17 seconds per division of 2 mm.

Electric IMumination: All clectric lamp bulbs are readily detachable for quick re-
placement. The illumination far the cross wires of the telescope is controlled by a

heoitat mounted at the top of the bartery housing, permitting of increasing or
dimming the illumination of the field. A separate switch is provided for turning
the current on and off. The Horizontal Verniers are illuminated by hooded re-
flecrors, semi-circular in shape, giving exceptional illaminarion for the accurate
reading of the verniers ot night. The llumination of each vernier is controlled by
a separate flicker switch, conveniently situated near each vernier. A slight pressure
of the finger causes the bulb to Hght. When pressure is released, the lamp becomes
extinguished, so that a minimum of battery current is used only when the verniers
are actunlly being read. The rheostat and two small batteries are encosed in a
metal moisture-proof housing fastened on top of the vernier plare at the base of
the voke standard frame. There is o detachable cover fur replacement of cells,

Repeating Centers, long, stout and of hard steel and cast iron to insure freest motion
with a perfect fit.

Three-Screw Leveling Base of 3-inch radius (page 110 Screws (heads with 2"
dinmeter) are inserted in slotted arms with take-up screws.

Punch Mark on top of relescape for centering the transit from a point above,
Leveling, Clamyp and Tangent Screw Threads are of nickel silver, heads of brass.
Yoke Standard Frame of bronze.

Instrument Leather Finished (some pares lacquered).

MNon-Extension ]EeEhTﬁpod. Head of aluminum, width across cheek pads for legs

3 inches; wit ifting center (¥4 inch motion) and instrument fastener of brass.
(Page 115.

Mahogany Box, plumb bob, magnifying glass, spanner wrench, screwdriver and ad-
Justing pin.

Welght of instrument aboutr 16 Tha,

Weight of Tripod about 1314 lhs,

Gross we‘ghl: !’lul;l{l:l‘ it 2 hoxes ready for ghﬁlhml,-ht ahout 70 [hs.
Coide Waord: MOCBU . s e T - Price §

* An Ervdiing Telescope { Intertor Focusing) 111§ inches loag, aperture 13 inches, power 25 e, can be
mipplicd with the above transits,

For Extras to Transit-Theodolite No. r1-PB, see pages rg-76.a
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7" Berger Transit-Theodolite No. 11-PB

With Three Screw Leveling Base
For use by City Planning Boards for Triangulation
Fur Stzr and Particulars of this Initrument, a5 well as for Extrai, see

appoitie and pages Ty T0-4

Code Word: MOCBU Price §
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No. 11-K
7" Berger Transit-Theodolite

With Yoke Standard Frame and Wye Bearings

For Cut, see apposite page. |\ For Extras see pages 74 7h-a)

Specifications
Sterling Silver Graduations

Horizontal Circle 7 inches, :cinehe oppesite verniers reading o 10 seconds, one row
of figures 0-360° clockwise. Verniers are offsct to line of sight and have Reflectors
(page 101,

Vertical Circle § inches, with two double opposite verniers, reading to thirty seconds,
one row of figures from 0-90°-0,

Reading Glasses to Horizontal and vertieal circles, with reflectors.

Control Level to Vernier Frame with reversible tangent screw.

Telescope [neersing,* (Interior Focusing, s 2-5) Lengrh 111g inches, aperture
1 % inches, achromatic c\-cpiccl:, pawer 28 dia. chll:&L‘ll'\: cin f’rr made reversible
over the hcnring:g as well as !hl'nugh the standard frame and pruvi.dc(l with re-
versible clamp and tangent screw, when requested).

Stadia Wires, Ratio 1:100 (page 16},

Spirit Level to telescope (6 inches),

Striding Level 5 inches (detachable) at points of contact in wyes,

Repeating Centers, lung, stout and of hard steel and cast iron to insure freest motion
with a perfect fir.

Three-Screw Leveling Base of Jinch radius (page 11), Serews (hesds with 27 diam.
cter) arc iﬂ?;frt&, in slotted arms with ln'ke-up SCTEWs,

Punch Mark an top of telescope for centering the transit from a point above.

Leveling, Clamp and Tangent Screw Threads are of nickel silver, heads of brass.

Yoke Standard Frame of bronze.

Instrument Leather Finished (some parts lacquered).

Non-Extension Leg Tripod. Head of aluminum, width across cheek pads for legs
3 inches; with shifting center (3 inch motion) and instrument fastencr of brass,
(page 110,

Mahogany Box, plumb bob, magnifying glass, spanner wrench, screwdriver and ad-
Justing pin.

Weight of instrument about 16 1bs,

Weight of Tripod abour 1314 Ibs,

Gross Weight packed in 2 boxes ready for shipment about 70 Ibs.
Code Ward: MOCIL : . R A e e e ey Ss L

Transit MOCIL as above, with horizontal circle having double nrpmi_r: Verniers read-
ing to 10 seconds, two rows of figures 0-360° in uﬂ;umw diréctions; §" Vertical
Gircle with Double Opposite Verniers reading to seconds, one row of fgures
from 0-00°-0, Ineersing Telescope (Interior Focusing, pages 2-3) 12 long, aper.
ture 174", power 28 dia. Extra interchangeable Eyepiece, power 16 din. Telescope
reversible through standard only. Spirit Level to relescope 10 seconds. Without
Stride Level. Four Leveling Screw base with Shifring Center.

Code Word: MOCRA..........covviieviinuroriensmnonserns-.. PriCES

Diagonal Eveplece, No, 3 power 37 diameters,

Code Ward: ZENIT, .. Price, Extra §

* An Erecting Telescope (Interior Focusing) 1114 inches long, aperture 17§ inches, power 23 dis,, can be
supplisd with the above tranuits

For Extras to Transit-Theodolite No. 11-K, see pages 7¢-76-a
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7" Berger Transit-Theodolite No. 11-K

With Three Screw Leveling Base
For use in Cities, Triangulation, Tunnels, Colleges and Boundary-Line Surveys

For Size and Parviculars of tha Instrameni, a5 well ai for Fxivai

et sppestis and papes 74702

Code Word: MOCIL Price §

5-|
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No. 16

8" Berger Alt-Azimuth Instrument
With Yoke Standard Frame and Wye Bearings

Far Design, Construction and sther Details, se¢ pages 1-4
(Fer cut, ree spposrite page. Fer Extras see pages T4-T8.4)

Specifications
Sterling Silver Graduations

Horizontal Circle 8 inches, single opposite verniers reading to 10 seconds, one row of
figures 0-360° clockwise. Verniers are offset to line of sight and have Refirctors

(page 15).

Vertical Circle 6 inches, open form face graduation, glass protected verniers, one row
of figures 0 to 360°, .mp,[l': opposite verniers reading to 20 seconds.

Control Level to Vernier Arm (20 seconds of are for one division of 2 millimerers) with
reversible tungent screw,

Reading Glasses to horizontal and vertical circles with reflectars.

Telescope [urerting (Interior Focusing, pages 2-4.) Lenarh 15 inches, aperture 1%
inches, power iﬁ dia. l'lrrl low power inverting evepiece M) diameters. Color
wlass shurters on all eyepieces. (Telescope can be made reversible over the bearings
as well as throush I_L standard fuml Iudg:lw:dfd with reversible clamp and
tangent screw when uqnﬂtni Two simpli gun sights mounted on top and

et

Wires, two vertical wires, .ptn-d 20 seconds apart, one horizontal wire. Extra sef of
plain crom wires (m: 16).

Sterid IML detachable) resting at points of contact in eyen.  Cham.
m mm division of ‘n:elﬁﬂrm

Dhtctﬂuﬂitll!uhﬂhulummmdtdmndlw both Verrical and
Horisoatal circles and their Verniers is provided, including reflectors, electnic bulbs
2 large dry barcries in insulated metal case, 3 switches.

Rheostat controls relescope reticule lamp for increasing or diminishing illumination of
CrOss Wires.

Trunnlons, invar srecl.

Diagonal Eyepiece, power 28 diameters.

Repeating Centers long, stout snd of hard sreel and cast iron to insure freest motion
with perfect fir,

Three Screw Leveling Base of 4.inch radius. Scrows inscrted in slotted arms with
take-up screws. ends of Loveling Serews, 2' in dinmeter.

Punch Mark on top of telescope, lor centering the cransit from u point above.
Leveling, Clamp and Tangent Screw Threads arc of nickel silver, heads of brass.
Lifting Ring (of aluminum, diameter 1014") artached 1o Leveling Base.

Yoke Standard Frame of bronze.

Instrument Leather Finished (some parts lacquered).

Non-Extension Tripod. Head of aluminum, width across cheek for 41z
inches, with lf:trnrneu'l Fn!:uf of lll:'l-, but withour shifting te::tdr’ o

Mahogany Box, plumb bob, magnifying glass, spanner wrench, screwdriver and ad.
Justing pin.
Weight of Instrument about 27 Iha.
Wt‘ht of Tripod abour 19 [k
0%‘[ of instrument complete, packed securcly for shipment in two boxes,

Cnd:‘“unt MECLA il A e L T Price §
Tripod for above Transit can be furnished with a Shiﬂng errr Price Extra §

For other Extras to Abt-Azimusrh Instrument, see pages T4-76-a
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8" Berger Alt-Azimuth No. 16

With Three Screw Leveling Base

) L -'I’-—J Particular) Frhkis Fmrtrument a; well ax for Extras

Code Word: MECLA - Price §
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E No. 25
Berger Vertical Collimator

(With One Telescope)
(U. S. Coast and Geodetic Survey Type)

(For cuts see Figs. | and 2, page 57-d)

For Centering a Theodolite or a Signal Lamp on a Triangulation Tower Exactly
aver a Station Mark en the Ground.

In use by Geodetic Engineers on City, State and National Surveys and in Engineer-
ing Schools and Colleges, also for Lining up Shafts of Elevators in very tall buildings,
and in any other work where accurate vertical alignment in required, such as Vertical
Sighting in Mine Shafes,

The Bilby Portable Steel Towers enable to mount the Theodolite or Signal Lamp
anywhere from 64 fect o 129 feet above the surface of the earth,

The Vertical Collimator, as built by us consisrs of a "beoken™ telescope whose
line of sght is vertical by having a reflecting prism interposed berween the objective
and the disphragm, thus cnabling the observer to look in a horizontal direction and
sce a poant which is vertically overhead.

The Teleascope m [nzerting and has Interior Focusng (pages 2-4). I aperture
is | 1/16" and has a magnifving power of 18 diamecters.  The objective of the colkmator
is provided with a swinging cover for the protection of the lens.

Cross Wires (page 16).

Two sensitive spirit levels arc artached ar right angles to the telescope. The
vertical portion of the telescope conraining the obiective glass can be revolved in a sleeve
by moving the “clbow™ containing the eyepiece to the nght or to the left.  Lower beaning
for revolving telescope in slotted and provided with a rake.up screw,

This is equivalent to rotating the cross hairs; it also revolves the spirit levels aboat
the main (vertical) axis of the telescope,

The telescope can be rotated through a horizontal angle of 280" enabling the observer
to adjust the collimator or eliminate the error by means of reversals. By means of
the verrical line of sight given by the collimator, the Theodolite or Signal Lamp on top
of the tower can now be placed exactly over the station mark an the ground.

Three Screw Leveling Base of 3.inch radius.  Screws are of Stainless Steel, in-
serted in alotted arms with take-up screws. Heads of screws are of hard rubber 2" in
diameter.

Instrument Leather Finished (some parts lacquered). Weight of Colimator
& Ibe.; Weight of Tripod 1315 Ibs.; Weight of Collimator packed in a soft pine box with
strap, lock, key, plumb bob, screwdriver and adjusting pins, 17 lbs

Vertical Collimator No. 25, as above with one Telescope (Interior Focusing) for
Sighting Upward (see Figs. | and 1, page 37-d without clectric lamp and tripod.

(Comtinied om pape 57-2)
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Fig. 1

Section of Collimator for Sighting Upward

(Showing direct and reversed posinons)

Berger Vertical Collimator No. 25

[(Far Srze and Partic
Tripod with |

(for mghting upward)

{L. 5 Coast and Geodetic Survey T\.pr}

5 of this Collimater, sy well as for Extras se¢ Pages 57-¢, 57-¢)
tfting Center for Three Seres Lezeling Rase, pages 1, 20

Code Ward: VERCO : BRI A i A e e A R Bk Price &
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(Comtrnued from page 37)

No. 26
Berger Improved Vertical Collimator

(With Two Telescopes)

(For cut ser Fig. 4, page 57-f)

We have recently Improved the Design of this Instrument to Enable the Taking of
Vertical Sights Downward.

This latest form includes a second Telescope whose eyvepiece is opposite to that of
the first telescope, which permits sighting vertically downward without altering the
position of the instrument.

The reflecting prisms of the two [nserting telescopes are adjustable so that the
lines of collimation can be made correct for all distances. Both telescopes are of the
Interior Focusing Type. The telescope for mghfing upward has a clear aperture of
11" with a power of 18 diameters.  The smaller telescope for sighting downward has
a clear aperture of 33" with a power of 10 diameters and can be focused for all distances
from about 18" to infinite distance (See Fig. 4, page 37-F).

The principal usc of this sccond telescope is for centering the collimator over the
triangulanon station mark on the ground whea the position is to be tramferred to the
platform of a high observing rower, the collimaror being mounted on an ordinary
mpod. Thisobviates the necessity of using a plumb bob for this purpose.  The grodernic
station mark can be seen through the small telescope and the tripod moved in the
proper direction to bring the center of the instrument vertically over the station mark.
When the collimator is in rhis position, the cross hairs of the small telescope will hisect
the mark, and the line of collimarion of the principal telescope will then be sighting
vertically upward, for centering the theodolite or signal lamp on top of the tower.

Vertical Collimator No. 2b, as above, with two Telescopes (Interior Focusing) for
Vertcal Sighting Up or Down.  (See Fig, 4, page 57.0),

Code Word: VERCO-NADIR . (. icoeiiiavloiiiaiaasiivriga sy Price §

Extras to Vertical Collimators

Non-Extension Leg Tripod. Head of aluminum, with Shifting Center and Tnseru-
ment Fastener for secunng Collimaror to Tripoed. (Width across cheek pads for
legs 4% inches.) Triangular Spring for grooves in base of Leveling Screws is of
hardened tempered steel.  (sec page 29.)  Legs of Ash, 36 inches long with steel
shocs and hardencd points.

Code Word:VESBE. .. ............iccomncssissssssassPrice Bxtra §
Large Electric Signal Lamp.
Cole Wonl: VESIEY: _. .. ..o iiasionsinade sw ol oy

Code Word: VESOG . . P e e eI Uy MR e
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Fig. 3 Fig. 3-A
Electric Signal Lamps

{Courtesy U. S Coast and Geodetic Survey)

Berger Vertical Collimator No. 26

(Improved Form) with Two Telescopes
(tor Sighting up or down)

{Far Srze and Particalars of this Callimaper, az well ay for Extray ree Page 57-)
."”p.._g’ with Shifitmg Center for Three Seven f.r'!r‘:u; Base, pager 11, 29

Code Word: VERCO-NADIR . voss. . Price ‘
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(For detailed specifications see pages 58 1o 72)

These Instruments are built up to the high standard of BERGER
guality and precision which characterizes their Transits,
Theodolites, Leoels and other Engincering
Equipment of Procen and Lasting
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Berger Topographic Instruments

In general terms, the work of the Surveyor may be considered to be
divided into two major functions; first, the location of definitely marked
points on the earth’s surface and the exact determination of the physical
position of such points and their relation to each other; and, second, the
graphical representation of such relationships on a reduced scale, together
with numerous topographical details—in other words, map-making. In
performing the first funcrion the Engineer makes elaborate notes of his
field work with Transit, Theodolite, or Level, and later uses these notes
as a basis of his office computations. The results provide the foundation
for subsequent map-making. In preparing the map or chart itself, how-
ever (which must contain many details, the exact position of which in
space are of minor importance), experience has shown thar the best re-
sults may be obtained by actually making the first draft of the map
in the field.,

The Berger Topographical Instruments designed for this purpese have
been extensively used with great success by the U. 8. Coast and Geodetic
Survey, the U. 5. Geological Survey, and the U. 8. Army Engineer Corps,
by other government agencies, by numerous municipal, mining, and ail
organizations, and by Explorers and reconmoisance parries in remote
areas. Berger Plane Tables may be had with any desired size of board,
with Berger-Johnson Universal Lower Motion, with Extension or Non-
exXrension Tripﬂds; or the Berger Lower Motion with Three Leveling
Screws, with Non-extension Tripod only. Berger Alidades are available
in four different types; the Standard Berger Alidade, the U. 5. Coast and
Geodetie Survey Alidade, the Explorer’s and pedestal type Alidades of
the U, 8. Geological Survey.

These Instruments are built to the usual high standard of Berger
quality and precision and have the following design characteristics:
Rulers are of heavy bronze, of generous length and width, edges perfectly
straight, and with chromium plated base to prevent soiling the drawing.
They are slightly arched so that with the weight of the instrument the
ruler contacts the board for its entire length. The pedestal is at the
center of the ruler for convenience and balance; it is of bronze (not
plastic), is rigidly fastened rto both ruler and Telescope Standard, and
has a grip bound with stout braided cord, shellacked. Telescopes have
sharp definition, are Interior Focusing and possess all the highly desirable
characteristies of all Berger Optics. Spring stops on the Standards pre-
vent jolting the Telescope when tilted to its maximum. In some cases
the focusing is accomplished by means of the convenient ring focusing
and in others by the rack and pinion method. Telescopes are mounted
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in the telescope axis by means of a taper sleeve and bearing and may be
easily revolved 180 degrees for the collimation adjustment of the cross
wires. Three Spirit Levels are included—a Circular Level on the ruler for
leveling the table; a long Striding Level for leveling the Telescope; and a
Vernier Control Level for independently adjusting the vertical arc zero
point. The latter two Levels have sleeve type rotating protecting shields.
The Telescope Level rests on two cylindrical rings of equal diameter and
is easily artached or detached. The Tc[mn.'upc Axis is of hard bell meral,
and is mounted in the same type of segmental wye bearings as those in the
Standards of our Transits. A sensitive Trough Type Compass is mounted
on the Ruler. All Graduations are on Sterling Silver and are of the usual
Berger Standard of Precision and Distinctness. Beaman Sradia Arc Grad.
uations are available. Derailed specifications of these Instruments will be
found on the following pages.

Berger Alidade, Drawing Board and Lower Motion
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Berger Alidades

(For cuts see page 6r and Fig. 6, page 68, For changes from these specifications
and code words, sée page 72.)  (For extras, see pages 768, 77}

Specifications

Graduations on Sterling Silver

Telescope Ercering® (Interior Focusing, pages 2-3) Length 1614 inches, aperture 114
inches, power 31. din. (For adjusting the line of collimation the telescope can be
revadved 1807 on its longitudinal axis).

Stadia Wires Ratio 1:100. (Page 16)

Clamp to Telescope with Tangent Serew. (Threads of Clamp and Tangent Serews
are of nickel silver, heads of brass).

Vertieal Are 414 inches with a double vernier reading to minutes.
Control Level to Yernier Arm, sensitiveness 60 seconds of arc, each 2 mm Division,
Level protected by a revolvable guard. (This level is for the ready control of the

zeros af arc and verniers when telescope 18 horizontal),

Striding Level (detichuble) 5 inches {i;'el;Jhil. sensitiveness 20 séconds of arc for each
2 m.m. Division. (Level protected by o revolvable guird).

Ruler, lenoth 22 inches, chrome plared on bottom.

Clircular Spirit Level mounted on Ruler.

Box Compass (derachable) with 4-inch needle mounted on Ruler.
Instrument Leather Finished (some parts lncquered).

Muahogany Box containing sunshade, screwdriver, reading glass, plumb bob and ad-
Justing pin.

Welght of Alidade and Compass about 715 Th

Weight of Alidade and accessories in mahdgany box abour 1755 Ths,
Code Ward: APAMY (Erecting Telescope) ... .. ... .............. Price §
s “  APCUP (Iwoerting * )" z = L5

* Iwevrting Telescope (Interior Fovuding, poges 220 203) length 1005 inches, aprrtute |y inches, power 128 dia

For Synopsis Table of Aldade Teléscope, page §
Extras to Alidudes APAMY amif APCUP; pages 72, 76, 77

Plane Table Lower Motions and Tripods. puges 7o, 72, 768, 77
Boards and Canvay Cases, pages 71, 70-d, 77
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Berger Alidade

The Vernier Arm of the 41 4anch Arc has a level attached av top for the ready control
of the zero of the Vernier.

Alidade alone (Erect Telescope)
Code Word: APAMY Price 8

Alidade alone (Invers Telescope)
Code Word: APCUP -

For Sizr and Porticulars, as well as Exiray, sev sppostie and papes SO,

euds of Aves =iok theer Ferpevlice Fermier el Oy, fng

Changes fram theie specificatiens and code mord). pape
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Berger Alidades

(For cuts sec page b3, and Fig. 13. page 8g. For changes from theie s peci fications
and code werds, see page 7. For Extras, sev pager 765, 77)

Specifications
Graduations on Sterfing Silver
Teleacope Erecting® (Interior Focusing, pages 2-3). Length 1614 inches, aperture 114

inches, power 31 dia. (For adjusting the line of collimation, the telescope can be
revolved 180" on it longitudinal axis),

Seadin Wires Ratio 1:100. (Page 16)

Clamp to Telescope with Tangent Screw. (Threads of Clamp and Tangent Screws
are of nickel silver, heads of brass).

Beaman Stadia Are, 514 inches, having ap edge graduarion with a single vernier
reading to minutes.

Control Level to Vernder Arm, sensitivencas 60 seconds of arc for cach 2 mm division.
Level protected by a revalvable guard. (This level is for the ready contrel of the
zeros of arc and verniers when telescope B horizonzall.

Seriding Level (detachable) 3" overall, sensitivensss 20 seconds of arc for each 2 mam.
division, (Lcvel protected by a revolvable guard]).

Ruler, length 22 inches, chrome plated on bottom.
Circular Spirit Level mounted on Ruler,
Box Compass {detachable) with a 4-inch needle mounted on Ruler.

Instrument Leather Finished (some parts lacquered).

Mahogany Box containing sunshade, screwdriver, reading glass, plumb bob, and ad.
justing pin.

Welght of Alidade und Compass about 714 Ths,

Weight of Alidade and Accessories in Mahogany Box abour 171y Iha
Code Word: APCIN  (Erectivg Telescope) . Price §
w *  APRET ([lweerting ) —

* [merviing Telrsope (Imterior Pocusing, pages 20, Z1) Lengih 187 mches. speiture 1Yy inches, poser T dia

For Symopats Table of Alidade Telescope, page §
Extras to Afidades APCIN and APRET, pages 72, 764, 77
Plane Table Lower Motions and Tripads, pages 7o, 72, 764, 77
Board; and Cancas Cases, pages 71, 704, 77
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Cvlindrical Trunnamns of the Berger l"rlr\rupr Axrs resting tn the segmental wve
bearings without serain. For adiusting the hine of collimation the !;'|'!;l.:r-|'c can be

revolved 180° on its longitudinal axis.

Alidade alone Erecting Telescope
Code Wurd: APCIN $

Alidade alone lrﬁ"fr-f[‘l.: T elescope
Code Word: APRET 5

Berger Alidade with Beaman Stadia Arc

The Vermicr Arm of the 53 Arc has 8 level atrached an tup bur the ready cuntral of
the zero of the Vermer.

For Sezr and Particubar:, ay ool ai Extrar, see epporie and pager 764, 77
Beaman Siadia Ave deseribed, page 18,  For Diagram, see Fig. i3 page 69
Okher cuts af Aves with their respeciize Vermiers, pages 68, 09
Changes from these spect icalions and cods words, page 72
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Berger Alidades

(U. 8, Geological Survey Type)
(For a cutof this Alidade see apposite page:  For Extvar sec pages 7o-b, 77

Specifications
Graduations on Sterling Silver

Telescope [neerting®, (Interior Focusing, pages 2-3). Lengeh 10 inches, aperture 135
inches, power 16 dia. (For adjusting the line of collimation, the telescope can be
revolved 180° an its longitudinal axia), Achromatic eyepiece with special focusing
movement. Focusing of distant objects 15 accomplished by means of a knutled
foeusing ring revolving about the optical axis of the telescope. This ring is located
near the eve end,

Stadia Wires Ratio 1:100, (Page 186)

Clamp to Telescope with Tangent Screw. (Threads of Clamp and Tangent Screws
are of nickel silver, heads of brass. Scrows are inserted in replaceable bushings).

Beaman Stadia Arc, 4 inches, having face graduations with a single vernier reading
te minutes, For Diagram, see Fig. 8, page 69,

Adjustable Reading Glass for Beaman Stadia Arc.

Control Level to Vernier Arm, sensitiveness 60 seconds of arc for ench 2 MM Divi.
sion, Level protected by a revolvable guard. (This level b for the ready conrrel
of the zeros of the arc and verniers when telescape is horteantal).

Striding Level (detachable) 43§ inches overall, sensitivencis 45 seconids of are for cach
2 M.M. Division. (Level protected by a revolvable guard).

Ruler, Length 18 inches, width 3 inches, rhickness 5/32 inches, une edge beveled,
chrome plated on hottom. .

Circular Spirit Level mounted on Ruler.

Box Compass lociuted on center line of ruleér under eve end of telescape. Magnetic
needle 4 inches long. (Cover of compass is remavable for balancng of needle).

Height of Alidade about 7 inches.
Instrument Leather Finished (some parts lacquered).

Mahogany Case, carrving strap and hooks, mnt.ﬁtﬁhé sunshade, hand reading glass,
werewdriver, and adjusting pin.

Weight of Alidade abour 63¢ Ths.

Weight of Alidade in ense abour 14 Ibs.
Code Word: APPLY (fwcerting Telescope). o ooooviviiineiiin... Price§
" " .\_Pﬂ“"l. (Erecting " 3 LR W e § L

For Synopiis Table f Alidade Telescopes, page 5
Exiras to Alidides APPLY and APOWL, pages 72, 7o, 77

Plane Table Lower Motions and Tripads, pages 7o, 72, 704, 77
Boards and Canvay Cages, pages 7r, 76, 77
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Berger Alidade with Beaman Stadia

L. 8 Geological Survey Ty pel

Arc

The Stadia Arc has an adjustable reading glass which ¢an be detached.

Focusing m accomplished by means of a large knurled ring locited near the eve
end of thi l:'lL--L'u[-l'.

Fhe vernier arm of the 4-inch are has o level attached st top for the ready contral

of 2eta of the vernier,

For Sear and Parr enfori, ar ool ai Extray, s s ppuicse and Pages b, 7

i

Beaman Stadia Are deseribed om page 18, For Diagram, see Fig. 8, page 69

Alidade alone, (/useritng Telescope) Code Ward: APPLY Price §
Alidude alone, (Frocting ) . . APOWL “
Othar &uid { Arcs with thetr evipertree Fermiers, 1o pagpes 68, &g



€. L. BERGER & SONS - BOSTON

Berger Alidades

(U. 8. Geological Survey Type)
(For Explorers and Oil Geologists)

\For cuts of this Alidade see vpposite page.  For Exiras see pages 76-b, 77)

Specifications
Graduations on Sterling Silver

Telescope Inoerting® (Interior Focusing System, pages 2-5). Length 9 inches, aper-
ture 13¢ inches, power 14 dia. (For adjusting rhe line of collimation, the Ith'.l-:tlpc
can be revolved 180° on its longitudinal axds). Achromaric eyepiece with special
focusing movement. Focusing of distant objects is accomplished by means of a
knurled focusing ring revolving about the optical axis of the telescope. This ring
1s located near the eve end.

Stadia Wires Hario 1:100 (Page 16).
Prism

Clamp to Telescope with Tangent Screw. (Threads of Clamp and Tangent Screws
are of nmickel silver, heads of brass, Screws are inserted in repluuublc buahmg;]

Beaman Stadia Arc, 4 inches, having face graduations with a single vernier reading
to minutes. Reads angles of elevation 25° and angles of depression 3% For ia=
gram, see Fig. 8, page 69,

Adjustable Reading Glass for Beaman Stadia Arc.

Control Level to Vernier Arm, sensitiveness 60 seconds of arc for cach 2 mm divi-
sion; level protected by a revolvable guard. (This level is for the ready cantrol of
the zeras of arc and verniers when telescope is horizantal.)

Striding Level (detachable) 4 inches overall with finder sights, sensitiveness 60 seconds
of arc for each 2 mm. division, (level protected by a revolvable guard).

Ruler Length 1114 inches, width 334 inches, thickness 9/64 inches, chrome plated on
hottom, with Special Graduated Seales on beveled edges of ruler, one edge gradu-
ated to 50 parts to the inch, and one edge 4 inches to the mile.

Circular Spirit Level mounted on Ruler.

Box Compass located on center line of ruler under eye end of telescope. Magnetic
Needle 4 inches long. (Cover of compass is removable for haluncing of needle).

Height of Alidade 314 inches.
Instrument Leather Finished (some parts lacquered).

Leather Case, size about 1284”7 x 434" x 414" overall, with shoulder strap; containing
sunshade, adjusting pin, hand reading glass and screwdriver.

Weight of Alidade abour 434 Ibs.

Weight of Alidade in case abour 7 lbs.

Code Word: APERN (Ineerting Telescope) . .. .0oocoviviniiniiiae.n.. Price§
» *  APIZE (Erecting - | T L

Fur Synopiis Table of Alidude Telescopes, page 5
Extras to Alidudes APERN und APIZE, pages 72, 7168, 27
Plane Table Lower Motions and Tripods, pages jo, 72, 76-b, 77
Roards arid Canvas Cases, pages 7r, 70-b, 77
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Berger Explorer’'s Alidade with Beaman
Stadia Arc
L. §. Geological Survey Type
The Stadia Arc has an adjustable Reading glass which can be detached

Focusing w ,1\_|_um'|='p|4.h-'|| by means of a large knurled ring located near the cye
end of the fl'l['lll'ﬂllt'.

The vernier arm of the 4-inch arc has & level artached at top for the ready control
of tero of the vernier.

For Sree and Particulers, ay well ai Exiras, see opposi

nd pagrs FoO&, T7
Braman Stadia Are descrided am page 18, Far [Magram ¢ Fig. 8 page g
Alidade alone, ([eserting Telescope) Code Word: APERN Price §
Alidade alone, (Errcting - = APIZE -
Qiher cuts of Ares with their respectioe Vermiers, (1ee pages 68, 69
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Arcs and Verniers for Berger Alidades

Sterling Silver Graduations

(Customary Style)
436" Vertical Arc having Face Graduations with Double Verniers reading to minutes.
(See Alidudes APAMY, APCUP in Table, page 72)

414" Vertical Arc having Face Graduations with a Single Vernier reading to minutes.
(See Alidades APASS, APCYA in Table, page 72)
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Arcs and Verniers for Berger Alidades

(with Beaman Stadia Arc)
For a geneval descripiion of this Stadia Are see page 15,
Sterling Silver Graduations

Customary Style

414" Vertical Arc and with 2 Beaman Stadia Arc having Face Graduations with
Double Verniers reading to minutes. Stadia Arc has two indices.

(See Alidader APATE, APGAM, in Table, page 72)

l:lll!

11l ITII hfu
lllllllEl

b

%

=
=
=

Fig. 11 Fig. 13
Fig. 11—5" Vertical Arc having Edge Graduations with a2 Single Vernier reading

to minutes.
(See Alidades APALL, APTOS in Tadle, page 72)

Fig. 12—5" Verrical Arc having Edge Graduations with a Double Vernier reading
to minutes.

(See Alidades APCOD, APPEG ix Table, page 72)

Fig. 13—5" Beaman Stadia '\r: having Edge Graduations with a Single Vernier
reading ro minutes. Stadia Arc uﬂ

(See Alidades APCIN, APRET, APDNO. .&MT. APENA, AFFLO in Table, page 72)
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Berger Lower Motions for Alidades

(See Code Wordsr ASOAR*; ASTRA, ASPEN, on pages 765, 77)

P ustrnmens Sevew for Dvaswing Boards has 8 threads

*Berger (Johnson) Lower Motion (without Clamp and
Tangent Screw)
Drawing Board 24" x 31" with Canvas Casc.
Code Word: ASOAK §

For Tripod with extension legs see page 12 §

Berger (Johnson) Lower Motion (with Clamp, Tangent
Screw and Opposing Spring Plunger)
Prawing Board 24" x 31" with Canvas Case
Code Word: ASTRA : . §

For Tripod with extension legs see page 12, ..., .. §

Non-Extension
Tripod Leg
{(View from Front)

Non-Extension
Tripod Leg
{View (rom Side)

Berger Lower Motion

With Rim Clamp, Tangent Screw, and Opposing Spring Plunger
Three Screw Leveling Base with Instrument Fastener
Drowing Board 24" x 31" with Canvas Case.

Code Word: ASPEN . e s e Bon

* Lower Motion “ASOAK™ can be supplied with an lnstrument Screw on top of

the ball picce having a diamerer of 34" iﬂktrml] of the present screw which is 316" when

it is desirable to attach a Board having the instrument nut as formerly supphied.
Code Word: ASBET

Alidader see Jages ootz Arcs and Ferniers iee ‘p.ix(; rj‘\'l 4‘1.1'1
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Berger Drawing Board, Canvas Cases
and Umbrella

Drawing Board (Top View)

Drawing Board (view from bencarh)

Canvas Case for Tripods with Lower Motions
Code Word: CLELL §

Canvas Case with Shoulder Surveyor's Umbrella
Strap for Drawing Board TYCUM 5

The Plane Table Board (usual sise) 24 x 31 inches is muaile of seasoned pine of 17
stock, cleated on the ends, well made, and free from warpage. The cight milled screws
used for fastening the paper to the drawing beard, when in position, are below the
level of the paper. Bosrds can alwo be furnished with bottom cleats,

Ovher Boards and Cancas Cases, ser page 768, 77

Lower Mationi se¢ pages 7o, 72, 76.5, 77
Alidades, see pages Oo-67.  For Arcy and Vernters, see pages 68, 89
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TABLE OF BERGER ALIDADES AND PLANE TABLES

1

O

[

(Telescopes have Interior Focusing)
(Fiir Stze, Weight and Particulars as well ax Extras, see pages bo-07, 68, 6g, 268, 77)
(Alidude, Téipad, Bes
ida ri
ALIDADE ALONE uhuam 3:':&1«?7:3."
without Clamp an 2
SPECIFICATIONS OF ALIDADES Board, C'I:w“ C
All Alidades lisred in the rable have relescopes with -
" ntorior Focaung (tee pages 3-5) | Ty Telescope
| Erecr lupery Erect Fuzers
‘ Codeword Codeward Codeword - Codeword
Alidade with 414" Vertical Arc has Face Graduatioms with a Double ] APAMY APCUP APACH APIUM
Vernier reading to minutes, (See Page 61 and Fig. 6, page 68.) ] ] $ $
Alidade as sbove, with Vertical Arc, but having a Single Vernies read- r APASS APCYA APAGT APLAS
ing to minutes. (See Page 68, Fig. 7) | § $ § ]
Alidade with 414" Vertical Arc has Face Graduations, and with 2 |
Beaman Stadia Arc with Double Vernicrs reading to minutes. (See | AWATE SEnn APALA arson
page 69, Fig. 8) |
Alidade with Beaman Stadia Arc as above, but with Vertical Arc having | APAYO APGIE APEPS APOCD
a Single Vernier reading to minutes s ] $
Alidade with 5 Arc has Edge Gradustions with Single Vernier APAZL APTOS APPAR APODE
reading to minutes. (See Fig. 11, page 69) I s H $ $
Alidade as sbove, with Vertical Arc but having a Double Vernier read- | e |
ing to minutes. The Zeros of Arc and Vermiers coincide when telescope I A;I}OD A'PI’EG A"H""N A'Pﬂ'rl-l
;L'um:ul. (See Fig. 12, page 69) (
Alidade with £° Beaman Arc has an Edge Graduarion with a Single | APCIN APRET APHEL APSIS
Vernier reading to minutes. (See page 63 and Fig. 13, page 69 ! ] s ]
Alidade with 4 Vertical Arc has Face Graduations, and with 2 Bea- ||
man Stadia Arc with Single Verniers reading 10 minates. (See page | g OWE AN s e
65 and Fig. 8, page 69)
Alidade =s above, with 4" Beaman Stadia Arc Edge Graduation with a APONO APLAT APTON APTAD
Single Vernier reading ro minutes (see Fig. 13, paze £5) I s s s ]
Alidade with 4™ Verrical Arc has Face Graduations, and with 3 Beaman APIZE APERN ALPEC | ATRAK
Sradia Arc with Single Verniers reading ro minutes. (See page 67.) $ § 1 $
Alidade 25 above, with 4" Beaman Stadia Arc Edge Gradustion with 3 APENA APFLO APLUA m
_ Single Vernier reading to minutes (See Fig. 13, page 69) s ] s I 8

44
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Attachments and Extras to Dumpy,
Wye, and Tilting Dumpy Levels

(Prices given are for items listed with new instruments)
For tllustrations of Sighting Wire Dicphragms, sec page 16

All Dumpy and Wye Levehs are furninhed with coss wores of platinum. 1 extra wires
are desired n addition to cross wires, see It below

Code

Stadia Wires, in addinon to cross wires R i e h R AR CEROF

L e s 1 o plas, - e e T bweny
Extra Diaphragm -ruh ubu-rmg screws and washers with cross wires of

platinum CESAK

Extra Diaphragm wnrh cross andd seadia wires of pl.nrmum R ) e ¥ CERUP

Exrra Diaphragm wich disappearing cross and stadia wires of plarinum CELTI
Extra Inverting h]r:pm:e, power about 25 diamenrl, furnished for ADENI

(pmiges 26, 27). CERAC
Extrs Euv:nlng_'Fytpuc:, pu-rcr nh-:rul Jﬁ l.lumereu. fu.rnrshcd ﬁ;-r ADENI

[ pages 26 CERBLU
Extra Inverting Eycpicee, er about Mdumm furnished l'ur ADTAR

v S e CERIX
Micromerer Screw with 100 threads lutt:d of 40 rlu-n:.h to the inch iur

Tilting Dumpy Levels {pages 26, 27) CERNY

Fine Mirror with universal joint, (Ths is readily attachable to cither side
the imtrument and faclitares the reading of the Iulhhlt an saft

ground withaut stepping aside (page 25) CESPA
Spirit Level to telescope can be of any desired sensitiveness,—10 to 15

scconds for cach 2mm diveson of vial scale (state senmtivenes ) CESUS
Spirit level vial mounted in tubc with end stoppers (completc) CETIM
Short Focus Lens (page §1) One CETOC

- - * {*™ ul)Phir. i CETRA

Extra Sunshade with nm-lul:f ip:ﬂun' for use -lu:n lhc sun’s rays are cx-

tremely brighe. . ... .. SRR CETUB
Four Serew Leveling Base |nuteml of Thm Scr:tn ot AKCIT
Thﬂ"!?‘lt rew I.uu'lmg Base of I.ugr raidius (in plu:u f-f ft-ur |cre'nj pagc -
Ouick Leveling Attachment . O T T T E T CAna S LT AFAIR
Tripods (pages 11, 13). . .
Extension Tripod in place of non-extension tﬂ].'md enummt!d Inh n-

strument (For fourscrew leveling base, page 13). .. .. AFFEL
Extra Tripod (extension legs, for four-screw leveling base, page I.J.'l. TINAS

{Arachmenss and Extras to Lasels consinued on nest page)
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(Continued from page 7.3)

Code
Hood to protect instrument in case of rainordust. ... .............. CHAWM §
Battle of Fine Watch Oil to lubricate the level center. ... ... ... .. CEBBO
Metal bottle of nickel, containing watch oil with dropper. ... .. ... 0. CEBCA
Leather Cases

15-inch Dumpy Level Leather Case with Shoulder Straps. it CHAYL

lﬂ_ (s (1] e " L i ah L3 aa. - . Gth
O ST S A, SR TR (s st CIBAR

18- "  Wye . ikl s N N GCICAD

7§ S ol i *» LR L) L AT CICEB

Attachments and Extras to Transits
and Theodolites

(Prices given are for items listed with new instruments).
For illusrarions of Sighting Wire Diaphragms, tee page 16

All transits are furnished with cross and stadia wires of platinum. 1f exera wires
are desired in addition to cross and stadia, see list below,

Code
Disappearing wires with regular erosswires in one pline and regular cross
and stnﬁiu wires in another plane. . ... extra ABACA §
Two diagonal wires in addition to cross and stadia wires - ABOST
Inclined square wires in addition to cross and stadia wires. extra ABAPT
Extra dinphragm with adjusting screws and washers with cross wires of
L T R S R e e e e e e ABAEO
Extra diaphragm with cross and stadin wires of platinum ... .. ... .2 ABCOM
Extra diaphragm with disappearing cross and stadia wires of platinum  ABCOA
Extra diaphragm with cross, stadia and two inclined wires of platinum  ABELE
Extra diaphragm with cross, stadia and inclined square wires of platinum ABHAL
Horizontal Circle with verniers reading to 30" (instead of minutes) for
Transits No. 634, 516 (Fig- 2, Page 14) ... ........ ' ABIDE
Horizontal Circle with verniers reading to 20" (instead of minutes) For
Trankit No. 636 (P 3, Page 150, ... 00 neniiasninsssrenss s ABLAT
Graduation of 5-inc*| ar ?!-ﬁ-inch Vertical Circle with verniers reading 1o
A0 (instead of minutes) . . .......... ! i i ABSEN
Graduation of S-inch or $4-inch Vertical Circle with verniers reading 1o
20" (instead of minates). . .........c.0..00 ABSUS
Beaman Stadia Arc (pages 19, 35, 39, 82) . . BEAMA
Beaman Stadia Circle (pages 19, 39, 82) . . 5 STACI
Double Oppasite Vernicrs to Vertical Circle (Fig, 1, page 82) BOWEK
Two Reading Glasses for Horizontal Circle (pages §4, 56). ... . . ABYSS
One ¥ Glass for Vertical Are, . ... .. % : ACABO
Twa - Glasses for Vertical Circle with two double opposite ver-
niers (Fig. 2, page 82). . oo vvv s faviay ACADE
One £ Glass for Vertical Circle with Edge Graduation one double
vernier (page 83). . ......... T s e yLa T ACAND
Twa - Glasses for Vertical Cirele with Edge Graduarion, 2 double
opposite verniers (Fig. 9, page 83) . . - ACARU
Gradienter Attachment. . ACENO

3-inch Control Level to Vernier Frame l_)f.‘;r'-cr't-ifﬁl. Circle (Fig. 2, page 82)  ACEST
Sn;"ldc Lic.vcl on Collars between Trunnions, . .

* Trunnions at points of Contact in Wyes {(page 57) . ACHRO

Reversion Level in place of single reading level .. .. ... .0 oo ooL. ACOLO
Extra Level vial for vernier plate. .- ... oovvn i T ACRIT
Ly e R 5 T ey o T P e ACRON
Extra Reversion level vial for telescope. . . ooveviviniiiniiiiniinnen. ACTEC
“  Level vial for striding level (legs resting on collars). .. ....... .. ACTIN

e - i = " {legs resting on axis trunnions) . . . ADDIK

*  Chambered level vial for striding level (legs resting on axis trunnions) ADEMA

(Artackments and Extras to Trangits, Theadolites continued on next page)
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(Contimued from page 74)

Extra level vial for contral level of vernier frame of vertical crcle | |
Berger Solar Attachment (page S0)
Cdu!d.imtafap(huuu Eyvepicer, Fig. 4, plgeﬂ) e

* % (laverting Eyepicce, Fig. 4, page 80) . T il

= . Shurm{quEnme-;.h Wml

o Apik (Inverting Eyepicce Fig. 6, page 80) .. ... .. *
Prisn and Colored Glass, plain form Fig. J{I’n‘:m) ST
IulnmdSunSquutmg:m]} :
Reflectar for Telescope (pages 43, 47, 49, 51, 53). . IS A WO
Short Focus Lens (Page 80)—One . LT, =S - PPTELE
K " O T D) ~—=Pair . A= e

Steel Centers (for instruments vnrl'uwr com pass-—page 'I-U'} =

Three-Screw Leveling Base with Shifting Center and luﬂrume,nt Fllrrn:r
(instead of Four-Screw Base listed with instrument— page 10)

Four-Screw Leveling Buse [muud nf'l'hrﬂ-ﬁa:w Bn: Iulzd with instru-
ment) less

Ouick Level Atrachment

Tripod with cxrension legs (in phn: nrf BOR-CXTEANDD mpnd chuficrated
with instrument) e d (extra)

Extra Tripods (page 13) :

Canvas and leather-bound case Fnr non-cxtecnsion rnpuh, for transits
Now 634,305, 44 .. ... .cene. .

Canvas and leather-bound case fwmmh‘mpudt ............ ps

Trivet page 83) . et o T s L L
b T e e I I s
I G - L SR R i Toae ) S = e el
Lo B -y e e R N R 8 B 0 B s e e B L 4
A by 3 R R A R e R I e L A R T, 5
W [ [ 35) I e

Lateral ?dju-:-:r {pq.e N-I- lp:nfy whnthcr tnr-nd hu 3 or Il th:ndl to

inch

'.ll:lﬂh,;.ﬂ]nlﬂl‘ (pln B4, specify thﬂh:r tripod had 8 or 12 threads to

Lateral Adjuster tmh mdultmn on both sides (page l-l. specify uhﬂhd
tripod has & or 12 threads to inch)
Bﬂ.rhn: ﬁrr \I:n: Tﬂmn lm:h four L:n:ﬁq screws No. 61§

No. 44
lﬂlaqﬂht Algminom Base Hnt with three triver w:ti ﬁ:lt transit, in
place of usnal wooden slide board
Plumb bobs (Page 89)

Mahogany box with brass bound corners and fttings
I..nlhe-.r shoulder straps with buckles for boxes of mine transies \ul.

e Ve aelnsa st by,
h:l-l'hrrfnwi'tllllhbuﬂtl‘l"l-pirl:lt\0»4."‘-...”.............7....

D it Gl 3 P S S
- - & B N o e e e
Transit No. 414 packed Iying e e S R LI
Entd BOF BERRIE. . . -« v ot 54 0w fira b in Bod i A F T o SRR e TN
Bmﬂenfﬁm“t:hml B vy T A v e
Meulhtﬂcnfm:kd,mulmn'utchqlm!lldw e h el

Other Attachments and Extras to Theodolites

(Prices given are for items listed with new instruments)

If Telescope is to be reversible over axis trunnion beanngs add to code-
word of instruments listed on pages 55, 57, 57.b.

Tq-chilonmulﬁrdr mwtﬁmtpﬂr 15, Fu.I ud
pages 55, 57).. | e

(_.\‘MMME:-I&:” Tranaits, Theodolites continmed on “Fﬂ"
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f!'::m.rr'nunfffnm page 75)

S-inch Verticel Arc, vernier reading to minutes. ,

S-inch Vertical Circle for No. 11-PB Apage 41).. .

Sinch Vertical Circle, double ullpulln‘.' verniers, f-ur No. 11-PB 1E'||i 1,
page 82) £

i-mc‘l:] Vcﬁu:al Circle wn:h one duuhle vernier at r:ye i:m:l of rrlr-u,ﬂpc fur
wN ik - .. “-ae ‘ . . -

Diagonal Frcplcc: (page Sh] D Py~ i S

Perisco vism for artaching to invertin epiece to bring the im-
ugr‘::-u l;lq: of the \rvrmtrgplﬂ.'[l! for verrsun.l) sﬁghnng .

Extra Inverting Eyepiece, power about 24 dinmeters, furnished for
MOCEU, MOCIL, Moc.m\(pugu 54, 56). . = i

Electrical Mlumination of cross wires, rheestar, dry cell hun:rg

Electrical Hlumination to horizontal circle A and B verniers and dry cell
R I et ey -

Elecrrie Ilumination to cross hairs and " A" vernier of hnr1:r|ntn1 -::ru.!c

Flectrical Iilum:natmn ta vertical circle A and B verniers 1ml dry cell

attery

Metal hateery case fur two o dry cell Iwurrlcu wsrl!. hlng:d tover, insulated
and moisture-proof for Nos. 11-PB, 11- K (pages 55, 57)

Code
CEDRI
CEDUL
CEILO

CELAB
ZENIT

CELSO

CELZA
ACNOC

CENOT
CROAH

CENSI
CENTH

Different Types of Vertical Circles which may be Applied

to our Transits and Theodolites in place of the

Usual Type (see No. 614-C, page 33)
(For Cuts and Diagrams see pages 19, 82, 83)

Vertical Cireles Having Face Graduations not Glass Covered

Face graduation having one double vernier ar cye end.
Face graduation having two double opposite verniers (Fig. 1 pngc 82)
Face graduation having one |:|r:r1.1|j|: vernier with Studia Arc and indices
(Fig. 3, page 82) . .. et
Fnee ."lduntlnn h:nrmg one daul:lc viernier with Stadia Circle and indices
. JA, page 8 varyls o

Open Frame Semi-Enclosed Vertical Circles Having Face

and Edge Graduations Glass Covered
(For Transits used in Surface and Mine Surveying)

Fa.l:e raduation having one double vernier at rhc eve end of instrument
ig. 4, page 82) :
F’u:c graduation having two double uppnﬂr: verniers {F":g 4, page §2)
Edge rmiuur:un having one double vernier at the eye end of instrument
(Fig. 7, page 83)
Edge grnduutmn having two double n'ppn-ntr_ verniers. (hg. f, punc '&‘I:

BOWTO
BOWEK

BEAMA
STACI

HEBER
HEAGE

HEHLA
HEFOE

[ Areachments and Extras to Transits, Theodolites cantinued on next page)
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(Comttmued fram pagpe TH)

Fully enclosed Verticle Circles having Face and
Edge Graduations Glass Covered
(For Transits used in Wer Mines and Tunnels ete,)

Face graduarion having one double vernier ar the eye end of instrument
(P & page 03) oo bian T e i
Face graduanion having two double opposite vermiers (Fig. 8, page 83)

Edge graduarion having one double vernier 2t the eve end of instrument
{Fig. 10, page ¥3) B =y
Edge graduarion having two double opposite verniers (Fig. g, page 83)

Attachments and Extras to
Jig Collimator

(Prices given are for itema listed with new instruments)

For illusration; of righting wire diaphragms, iee page 16

All Colimators are furnshed with cross wires of planinum; if extra wires are desined

1 addition to cross wires, see list below,
Code

Fxtra diaphragm with -djn:itin.; screws and washers with cross wires of
platinum .

Stride Level 1o It!mnpc. 4 inches (detachable) mriﬂn on s:u.-dnl collars
between trunnions; sensitivity 30 seconds per division of 2 mm .

Prism and colored glass, plain form.

Reflcctor for Telescupe

Short Focus Lens No. 1

Short Focus Lens Na. 2 X

Short Focus Lens No, | and Ne., 2 -

Trivet (specify whether foor plate of instrument has & or 12 threads
to inch). "

Lateral Adjuster (specify whether tripod has 8 or 12 threads ro inch)
Tripod, with non.extension legs and bakelite eap

Tripod, with extension legs and bakelite cap

Hood .

Bottle of fine watch oil

Metal bottle of nickel, containing watch oil with dropper

T6-a

ABAEO §

ACHNE
DAFFO

TOPID
TORIC
TIABO
TIBIL
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Attachments and Extras to Berger Alidades

(Prices given are for items listed with new instruments)

Additional Evepiece—10 din. For Alidade APERN (page 66) CICHO
Additional Evepicce—18 dia. For Alidade APERN (page 66) .. .. .. ... CICIN
Quarter Interval Wire between horizontal éross wire and upper stadia wires cleuT
Extra diaphragm, with platinum cross and stadia wires. , . o CIFFE
Prism. . DAFFO
Bcnmun Srndm .’\.H.‘ wnh 1r|:1:mu fur M:dm.leu AI‘AMY APCUP l]:lngu
ﬁ?ﬁ-inndhgﬁpng: 'il)...... e B et i S BEAMA
Beaman Sradia Arc 47, Edge grnduanun. l'ﬂ‘h 2 |mim:|| for itu.l.uluu
APPLY, APOWL, APERN, APIZE (pages 64, 66 and Fig. 13, page 69), BELACG
Adjustable Reading Glass on Arm for Vertical Arc having face grndunn—:lns CIGIL
Gradienrer for Alidades APERN and APIZE . CINCGI

Replaceable bushing and Tangent Screw for l"l:lcscnpc ﬂﬂlnp (pugc ‘:\ﬁ'.l CLABY
chlac:ﬂbic bushing nnd T:ngcnr Screw for Vernier Control Level

(page 98) . : CLACK
Spctllll Grmfuu'r:ﬂ ‘)t11: on one hc\-‘:}rd :dg\c rjf Ruh:rfur ‘\t!dadrn APPLY

and APOWL (page 64), .. CLAEF
Canvas case for mahogany box, s | T ) CLASA

Extension legs (in place of the non-extension ‘kind for Tr1pnds of Lower
Morions ASOAK, ASTRA X . == v §

Pocker magnifier for arcs, .. ...covveeonnnn. o AR CLATZ
Bottle of Fine Warch Oil, . N [0 e el CEBBO
Metal battle of nickel, cunr'unmg wnrch ml wuh druppcr P e CEBCA

Surveyor's Umbrells, large, well made, designed asa protection from sun's
rays and wind, durmi ficld work, - Sraff provided with a side socket
and shoe. mlm!l]‘: as I'IIIE! to wh:cﬁ guv Ilru'.i mny b-: attached

(page 71) TYCQUM

Berger Plane Table Lower Motions (Itemized)

(For cuts see pages 70, 71)

Berger (Johnson) Lower Motion fwuhuul rlam{* and rangent screw) in-
cluding Tripod having non-extension legs. Woight about 14 Ibs..

Drawing Board, 24 x 31 mrhes, with & cla rnp serews to hold pup:r. W :l;,h'r
about 9 Ibs, . . ..

Cativas Case with shoulder strup, for bu:.rd '.'\r-:}ght uhuur 2 “:hs

Code Weedt ABAK. o000 i sl daa s e $

Lower Motion ASCGAK but with a small instrument screw as described on
page 70. Code Word: ASBET. .. - Me s v

(For cats see pages 70, 71)
Berger (Johnson) L'DWH' Motion, with Clamp and Tan :-nt Screw, in-

clading Tripod having non-extension legs. Weight | 25 Ny KN §
I}rlwmg Bcuﬂ.i 24 x 31 inches, with 8 clamp screws to hold p:per “elgh:
ut
Cnﬂvu Case w1th shoulder :trap, for Bourd. ‘Weight about 2 Ibs..
Code Word: ASTRA. ........coiiiennn. e b )

(For euts see pages 7o, 77)

er Lower Motion, with '(.[nrn;;l and Tangent Screw having three
cveling Screws, and Tripod with non-extension legs. Weight nboutr

23 1bs. o §
Drawing Board, 24 x 31 inches, with § r.]a.mp screws to hald pupcn \"-mght

abour % Ibs.
Cunvas Case w:th 5huh|d:r ;trap. rnr Honrd \\"c]gh_t nbuul: 2 lbp

Code Word: ASPEN. ........... oy . = Mapema el L o . £

(Pline Table Lower Mutions continied on next page)
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(Continsed fram page 7 6-4)
Berger Plane Table Lower Motions

For Alidades APERN, APIZE

Bergger (Johnson) Lower Motion (without clamp and rangent screw)
with Tripod having non-extension legs. “’&gh': 11 Ibse

Drwi;glllc:lﬁt; 18 x M4 inches, with 8 clamp screws to hold paper. Weighe
@ r s 3 5 . B ko oo ;

Canvis Case with shoulder strap, for Board, Weighet abouat 115 lbs.

Code Word: ASRIK.

Lower Motion ASRIK, as above, bur with extension leg Tripod. Weight
about 11 Tbs.
Code Word: ASROW

Drawing Boards for Lower Motions
Furnished with or without bottom cleats
{(With Clamp Screws to Hold Paper)
(For cuts see page 71)

24 x 31 inches (Usual sire for didadmﬁ: 6l &3, TD).....
18x24 " For a[;dadn APPLY, {page 65) APERN, APLEE (page
HT) s f

15x 15 = For alidades APERN, APIZE (page 67)

Sheets of Aluminum for mounting the drawing paper on bath sides 10
srevent change in paper due 1:ghumiﬂity in the armosphere. Shents
eld in place on board by fastening screws,

AR B D s dav e A s B i

18" x 24" x .25

Canvas Cases for Drawing Boards
(Wirth Shoulder Straps)
(Far cuts sre pagre 71)

MedMinches (Usnalmize) . . . ... ..o .oiivineinnnnnincnnns
Tz = R
Szl = —

Canvas Cases for Tripods with Lower Motions
{Far cutx 1e¢ page 77}

Canvas Case, with adjustable hand and shoulder straps, leather top and
bottom. Top of case adjustable (for ASOAK and ASTRA) ... .. .

Code
CLEBO

CLECY
CLEDE

CLALO
CLEXA
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The Berger Solar Attachments

For Survevors and Mining Engineers

{For Solar Ephemeris Buokler see paye 1ov)

Solar Attachment
Telescope nseriing (Exterior Focusing, Léngth 314 inches, aperture 34", Power
12/ dia., see pages 2-5). Generally :-upplmr for solar ‘work, with counterpoise, prism
and colored glass,

Code Word: DIANT Price §

Colored Glasses for Sun Observations
Attachable to Any of Our Transit Evepiece Caps

Fig. 4 Fig. 6
Glass Glass
nltltll’.lll.'d in mounted in
Shutrer

np
(for Erecting Telescope)

Lrec Ti ]
DANDE .§ {for Erecting Telescope

DAOLA__§

Glass in Shutter

Glass in Cap
(for Inverting Telescope

(for Inverting Telescope)

DANBA § DAORM . 8
Fig. 7

Plain Prism with Colored Glass

Attached to Eyepicce Cap
DAFFO " . §

Inclined Sun Square
DAPHN = 1
G GA

8O
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Berger Short Focus Lenses

For Transit= and Levels

Maost rransit l‘<:||:~u'r-pr- will not focus on a point much nearer than
5 or 6 feet l,lt"u.'i'h‘ not nearer than 7 or 8 feet) away from rthe Instrument,
while it is frequently necessary to sight a point on the ground nearly under
the transit, at a distance which is usually less than that,

When the transit telescope will focus no nearer than 6 feet, the at-
tached lens, marked 1, is ground so thar it will focus |rh_'|{'|.1-: 6 feer away
when rhe n."r,'ﬂ fior fube 13 drawn ,,'.':';;'r . .Il'ns .'1"1-“'- T|I|,' c_‘htifc motion
af the !-m'-.hlrn; slide for distances between 6 and 4 feer. For distances
nearer than 4 feer a second lens mav take the place of the first and will
focus up to about 214 feet. I the two are used at once the distance is
reduced to about two feet.

With this pair of lenses there is no distance between two feet and
infinity at which abjects cannot be focused. These lenses can be attached
to our Wye and Dumpy Levels for focusing nearly as close as stared
above for transits.

No. | and 2 Lenses

{ The abwre rmics may be attachked prparaiely s fopefher, 43 1hvwn)
Lens No. 1 for Transits Code Waord: ADIEU §
Lenses Nos. 1 and 2 for Transits b " ADINO
l.l'ﬂ! Nl'.h l [l:f ].l_‘h‘lm [.I“Iir “unj!{:":T[K:
Lenses Nos. 1 and 2 for Levels " “  CETRA
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Types of Berger Vertical Circles

Flat Face Graduations

(For Exiras see pages 74, 70, ;‘r‘.‘.a)

Fig. 1

Stvle 0 Control Level and Reading Glnsses
Double Opposite Verniers to Vertical Circle

Code Word: BOWEK Price § Code Word: BOYLE, .. Price §

Fig. 3, Benman Stadia Are. Code Ward:, . ..BEAMA Price §
Fig. 3-A, Beaman Stadia Circle, Code Word:. . _STACI Price §
(See diagrams RR and 8, puge 19)

Face Graduations
Open Frame Protected

(dlnss covered)

Open Frame Protected Vertical Circle Control Level with Tangent Screw
Two Double O site Verniers % S

Code Word: HEAGE, . Price § OO TTERBERIRAR &2 g
With One Double Vernier at Eve End

Code Word: HEBER Price § 82



Types of Berger Vertical Circles
Edge and Flat Face Graduations

Far Extray sre papes 74, 70, jo.a

Edge Graduations

Dpen Frame Protected
glass Corverend

Fig. 7
Open Frame Protected \'urtit‘:r:ll lJliu‘ll' With One Double Vernier at eyve end
with Two Double Opposite Verniers ~ule word: HEHL ic
Code ward: HEFOE Price § R mon R vrises

Fig. 8

With One Double Vernier at eye end
L

With Two Double Opposite Verniers ub
§ Code word: HENIL

Code word: HEMBO

Flat Face Graduations (Fully Enclosed Vertical Circle
(dlnss covervd)

Edge Graduations
Fully Enclosed Vertical Circle
gloss cveveread

‘ully Enclosed Vertical Circle with Reading glasses With One Double Vernler at eve end

and reflectors Two Double Opposite Verniers e word: HESC
“oide word: (without reading glasses) HERARB £ Code word: HESCO
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I'he Berger Lateral Adjusters’
For Transits and Jig Collimators with Four Leveling Screws for use on Tripods and Trivers

(Fer Tadle befon)

Code Word: AGEND

Two sides are edge graduated and have indices. Range of
maotion 1 inch to either side of its mean position.

Weight Code Wnrd Price
lutu.r:.!l Adjuster for transit No, 414 with four leveling
screws, see cut above

lhs TORAD §
Lateral ’u.ljusrur for transits Nog. 634, 54, see cut
ahove 2 lba. T o2 TORIC
Lateral Adjuster |'ur I|.| nsits ‘\.u-. 614, 514, sce cut
abave .

5 Ihs. AGEND

Lateral Adjuster fur hg Collimator 2 Ibs. T ozs TORIC

A plastic cap is furmshed with each Lateral Adjuster.
cap, tdd word AGGRA to code word of Adjuster
* Tllusrrations: nnd desc

Any of the above Lateral Adjusters without
...... vov-..PriceLess §

niptions of Lateral Al ljusters of arher design for Transits having o Three=Sere
Loveling Base as well as other appliances for use with Mine

Transits will be furnished upon request,

Trivetr, for wie wivh above Lateral Adfusters, page 85

Far other Attachments and Extras, pages 74-70-a

B4
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Berger Trivets

For mounting Jig Collimator, Levels, and Transits having Four Leveling Screws onto wall
brackets, planks in tool rooms and aircraft plants, etc.
For use with Lateral Adjuster.

(Sex Tadde below)

(very heavy)

Trivet—sce cut on

foor transit Mo 'r:'_-

Trivet, like Topet.

Trivet (regular size) for Transits
Now. 03§, 514, also for Wye and
Prampy 1-: vels

Trivet, like Tapid.

Telvet —sce cut on rght (extremely
high and heavy for use in extended
tunnel operations) for Transits
Now 6§, F’_—, alsoy lor 'i't'_ll; and
Drampy 4]_.—-_-.‘:.

Trivet, like Topol

Material

Brass

Caat Iron

Bruss

Cast Iron

HBrass

Cast Iron

Weight

|3 1bs. § oz

3 Ibs.

tr Iba.
10 oz

5 lbs.

10 oz.

Height

§1 ':"

1:|_="

Code
Ward

TOPET

TOBCA

TOPID

TOCAR

TOPOL

TOCLE

Price

A plastic cap is furnished with cach Trivet

o code word of Trive:

* [Uustrations and descriptions of Trivets of arher design for Transits having 3 Thee

Any of the above Trivers without cap add word AGGRA

Price Less §

Base as well as other appliances for use with Mine Transits will be furnished upon requess,

Lateval Adjusters, for nse =ith above Trivets pugs -‘.j

For ather Astachmenis and Estras

o
L

ied pages ;

Tl

Screw leweling
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Leveling Rods

BERGER

[ 1B ._._,._lmﬁm L F L_ w

] -:—u.-‘—_-—:-——-:--..--.-“-

PAGGY

PAGEM

36
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Ranging Poles

Leveling Rods

The leveling ruds illustrated are of best make and
are always carnied 1n srock.

Rods marked (*) may have graduations and num.
grs on durablc corrsion-resisting metal strp with per-
ent white enamelled face, securely arrached to the
yet replaceable. PAGDO, Price extra §.

Philadeliphia Rod(*), self reading, 7 feer extend-
§ag to 13 feet, reading by vernier to 1000chs of & foot,
ith micrometer target. ... ... PAGEM, Price §

PAILD

| Service Rod,(*) 2 ply, 7 feet closed, shiding to 13 feet, graduated ro
feet, 10ths and 100ths, with verniers reading to [000ths, and with aval
PAGGY, Price §

Mining Rod. Philadelphia pattern like PAGEM, 5 feet
.- PAGIC, Price §

Mining Rod. Philadelphia partern like PAGEM, 31y feet
TN i e o s R PAGMA, Price §
Flexible Self-Reading Level Rod. 10 feet long, 3 inches wide,
-' rod is graduated on canvas and can be rolled up. When used it i
fgatened upon o board with thumb racks PAILD, Price §
Metric Level Rod.(*) Philadelphia pattern, 2 meters to 1.7

PALCU, Price §

Level for plumbing Rod PALDI, * §

Ranging Poles
Painted red and white alternarely each foot

Pole. Salid steel octagon, 6 feet, 14 inch diameter
PALEB, Price §

¢ Pole. lron rube round, & feer, 3§ inch diamerer.
PALFO, * §

je¢ Pale. Of wood, B feet, steel shoe PALGA, “ §

Pole, like PALGA but 10 feet. .. PALLY, * §
PALEB PALFO PALGA
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Lufkin Steel Tape Measures

L{ inch wide. In leather cases, with flush handles

Tape 1od feer, divided in 10ths PAPIR, Price$
ir 50 * H. R ’ PAPOG,
30 meters long PARAM, *

Tape Repairer

This repairer cuts a clean hole ane-sixteenth of an inch in dicmerer through two
thicknesses of the ordinary engineer's tapes; such as Lufkin's, etc: No filing is re-
quired except to round the rough corners of the break, Place the tape on the rubber
pad and punch the hole in the required place. Next place an evelet on the pivot pro-
vided for it, insert it in the hole and rivet it. The first river holds the tape in position
for cutting and fivering the rest. Repairs can be made quickly, without any danger of
splitting the tape, thus aveiding any chance of dirt collecting under the splices, af
ecutting the fingers when drawing the tape through the hands, or carching in rags, cte.,
when cleaning.

Tape Repairer.. .. .. : 4 PAMPA, Price §
1000 eyelets. . .. .. .. 2! PAMSY, *
Completeoutfiv. . ... ... ... ... A PAPAK, *
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Berger Plumb Bobs

PAFER

PAFOS
Plumb Bob of Brass, removable ateel point, shape as in cut,
PAFER 11 oz PAFER, Price, §
Mumb Bob of Brass, removable sreel point, shape as in cuf,
PAFER (£ o PAFIN, *
Plumb Bob of Brass, with steel shank passing through the
bady for shaft- work, 3 Ih PAFOS, =
Plumb Bob of Brass, with stec] shank passing through the
body for shaft work, 4 Ibs. wire gange No. 21 PAFSU, =
Cord for Plumb Bob, per vard PAGBI, *
Pocket Magnifiers
PALOF PAMEC
The magnifving glasses suppbed by us are extremely well made and accurare
They fold up for convenience and the shell protects the lenses from scratches.
?.j']l:lﬁ"f Case, as in cat, sire of lens |14 mch diameter PALOF, Price §
’ " ; 1§ - PAMAH, "™ §

" lenses 'lg and 14 0. chamerer PAMEC, - L 4
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Repairs and Replacement of Parts
for Levels, Transits and Alidades

(For list of repair parti soe pages 1oz-yol.)

The following list of parts of our Levels, Transits and Alidades can be supplied in
cmergency cases when it 1 impossible to send us the instrument. (Articles rot given
in thws list cannot be furnished unless the instrument &5 sent).

Note.—As we make many styles and sizes of instruments, 3 mere description in
your letter of whar is wanted may not be sufficient. For this reason, to prevent mis-
takes and loss of time, =¢ always reguire the serial mumber and sizse of the instrumeni,
and a mugh sketch when the list I::{Jw and the names given in the cross section cuts
on pages 92 ta 101 do not indicate the parts wanted. gndial the broken picces will
also help to identify the part and the size.

We cannot uadertake to work by sketch or dimensions, and only agree to send the
rl_tm mentioned in this list to fit as near as possible without having the instrument.

If we are to do the ficting to detiched parts sent to us, there will be an extra charge
made fur such final firting in addition to the price given in the list).

Purts marked thus (f) can be sent to fit approximately only, In all cases where
single parts sent out, such as a leveling or a t screw, fit too tightly or oo loosely,
a competent instrument maker shoulil make the final fieting, and it is only when oo
far removed from one that a good local eptician, jeweler or watchmaker should do it
I there is no one 1o make the final firting in the town or vicinity, send us with the
order the parts, i.c., the dracker for which the new tangent screw is required or the
lezeling head for leveling screws, or level mounting rubes, frames for glass shades, etc.,
for proper firting.

Under no arcumstances ever detach a standard, center, horirontal circle, vernicrs
or level arms, etc., from the inatrament.

Before ardering articles please read Notes AA, BB, CC, etc.

When applving any personal treatment to requiring care, it will be well tn
first read the various chapters oa “Care of out Instruments”—see our Pocket Edtion
described on page 109, and the various notes 3 to this lise.

Emery must never be used in any form any circumstances for fitting, as this
would spail the part treated.

Parts sent to us by mail should be registered to insure delivery.

Notes to the Following List of Articles Supplied by Mail
Always Give Serial Number of [nstrument
Note AA. Object Glass and Eyeplece:

Sometimes it happens that an object glass is slightly warped tﬁem: excessive hent
of summer, shown by & distortion of the image, making it impossible to obtain a shar,
well.defined image, of that the extreme mlﬁ of winter may crack the balsam wir
which the lenses are cemented mﬂﬂher.r shown by numerous strenks or stars. (A few
such stroaks or stars are not harmful, since they cut our only o very small amount of
light). Such an ulrjmj'mu shoulid be sent to us for recementing. 1, I most cises,
a new cell is also needed in which to mount it again, which adds to the cont of repairing.
In every permissible case the entire telescope should be sent us. After the object
ass or telescope is returned to the sender, it is nccessary to readjust the cross wires
ur collimation as explained under “Adjustments™ in bur Pocket Edinon. (See pug:llﬂ).
When a new object glass is required, new stadia wires must be supplied a

Note BB. Stadia Wires:

Stadia wires for telescopes cither erecting or inverting baving the Exterior focusing
snunamhﬁtﬂmﬂymm{ém&qm ect glass, and we can
u.gpryldi.l with stadia wires practically correct, if the object glass is sent ws
with the diaphragm.
= Ife ereciing :{w imﬁ.lh."' qmlﬁ‘:d with the l.iilf::whSru:.n, we can

] I.lqlﬂ" a I-I'*l'm L] COrrect INEErY, ¢ Tom
Irh:n the :ntir:tduc&pc s sent us. T:Tcgnd the objecrive and inuinvq::u mv i

(Continned on page gr)
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(Continued frum page go)

not sufficient, as the distance from the fromt surface of the object glass to the plane
of the cross wires must be known with great exactness.

The serial sumber of the instrument should be given in every case 2nd it would
be well to state whether the telescope is srecting or imversing.

Note OC. Clamp Screws to the Telescope’s Axis:

Only an vrdinary r telescope clamp screw can be supplied. All transits
vided ri{l a strihing level or a solar lll:lcla]:'nt require 8 clamp screw especially mwa:
with head of smaller diameter to enable the passage of these features sround the head
of the clamp screw when the relescope s revolved on its horizontal axis. A skerch
with the size amd length of head i to accompany the order.

Note DI Acorns and End Thrust Washers for Cross Axis of Telescope.

Threaded acorns and end thrust wishers for side extensions of axis trunnions must
be specially fitted, in order that they do not bear too tightly against the standards;—
mhcr::ihc they would inrerfere with the proper funcrioning of the telescope when
rotated.

Note EE. Magneric Needle:

When n new needle seems 1o be required on account of loss of magnetism, the
trowuble is usually thar the point of the pivor is dull and then needs 1o be carcfully lh:g-
ened to a fine point, or that the jewel vap may have become rough vr rusty and needs
to be polished. A very lirtle magnetism s required ro make the needle work sarisfac-
torily when the pivor point is sharp and the cap well polished.

Il'n ve the ﬂnf:iepim it is mecessary to use great care in lowering
the onto the center point, since it mngﬁ: dulled the first time it is used if the
needle is dropped carelessly upon its pivet. (See pages ™ and 9).

Note FF. Tangent and Leveling Screws:

T t snd leveling screws can only be made 10 fit as nearly as possible withour
having tE instrument in our shop. Both kinds are micrometer screws, made with
great care and firted to the pa instrument, and therefore are not interchange-
able. When possible the t piece or bracket, or in the case of a leveling screw,
the whole leveling head be sent us, so that we can fit it properly.

I, for instance, the ta t screw sent you in the absence of the tangent piece or
bracket should fit oo tightly and you have nobody to fit it, then, if you can wair,
unscrew the tangent piece and send it to us by registered mail. Make sure 10 replace
cach small screw into its screw hole in the plate. 1 the screws are transposed they
may project through, rouching rhe circle and injuring ir.

E’:Jw have an instrument repairer in Your vicimty, he can fit the serew by worki
it in and out with a little tallow until it works freely, then in the temperate or frigi
zone the rallow must be removed from the screw and female thread by using a lietle
benzine on u rag wrapped around a stick, When free from tallow a little watch oil or
vaseline should nppl?:d as i lubricant. A jeweler or aprician should be able ro do this.

Under no circumstances should nnr emery be on ane of these screws, as this
would spoil it forever, If not successful, rthe entive tangent picce and the serew shoulid
be sent us by registered mail, aa alrendy mentioned.

Note GG, Glass Shades, Vernier Glasses and Shade Frames:

Send the broken picces or an outline sketch as described in Nove page 90. If the
vernier glasees, etc., sent are too large, u local optician may grind them to size. 1f too
loose, the frame should be narrowed at the top.

e o et bk s goniliot o bt being S lerlieg s
) o i A VT b ol s w8 peceron
Note 1. Tripod Bolts, Nuts, Washers, Clamps and shn- ) )
Ms;ud uu:.nd u*mm:m paper obtained by running a sharp-pointed peacil
Note JJ. Tripod Legs:

As the extension tripod legs and cla o i s v b changd i strle
those g g g bl e gt ey oo o

outline obrained as in Note 1L
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Cross Section of 18 inch Inverting Dumpy Level Telescope

Ieterior Focusing (pages 2-3)

£57 <5

|

Cross Section of the Berger 18 inch Erecting Dumpy Level

Intersor Focusing (papes 2-3)
For a Caut of DIHP:I Lezel, rer page 22
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Interior Fecuring (pages 2-5)
o
&

Cross Section of 18 inch Inverting Wye Level Telescope
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| pages 2-5)
Lezel see page 23

giee the sevial number
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I'n ardering repair parts afzavs

Cross Section of the Berger 18-inch Erecting Wye Level
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K Tripod Le . 5 gt Pt et |
B Parts for Berger Transits i o ey
“ Wimgnut z I

ok e l.:n:k.!’m (See alia pages 95 and 97) JaA . = ke »

05 = Wosher .r-g - = Clamp Scrow

o8 = MHeod I - - " Shog

{07 Plumb Bob Swapenson Cop IEP Mewsrant

o8 . #  Choirr ord Mook A2 Liprrer Cover (g

109 Foor Piefe FEASNS /33 e W A Sashal

3 Shif ting Plate s ook fave

.'J:; Badi Nut . [ ;:; Al e ﬁ"b_s,m

#2 M Lotk o v - - 33

MY Cenrer Nut it AI7 Compnss Wariefion Ring

{4 Leveling Meod 158 v CoverGlass

A5 v Screw @ = Negdk

HE v v Dusk oo 80+ = Preof

HT o Takewp Screw Wl = = Liffar

M8 = Shos A2 Neacie L fer Bushing

e = figndoceadne Suabwg 13 = = Filerum Jorew

2 = - ] g = = Jorew

&1 Repoating Center 10..1”; = n Howsing

22 Clamp Colior 156 Variation Pinion

L “ Ay = = Mopaing
FE88 Front Plafe Leved
Mg = - = Wl
Q= = e Srrgw
M = = Mt

% Sy v

Yy = o  Guard

£74 Sfondond, Cirele Jige

Lower Clamp
{For Horizontal Circle)

Vernier Plate Clamp

Cross Section of the Berger “C'"" Transit with **A"", Standards and compass

(For a Cut of Transit “'C,"" see page 33)
In ardering repair parts always giee the rertal wumber af I wstriimene
For Additienal List of Repair Parts, yee opporite and pages rog-1o6
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Parts for Berger Transits

(See afsa page ¢7)

Toiracoes Coawe
Easra Loar Eeram
788 Telescope Clomp Fegutr = 207
ipd  n = Bushing Type 20 =
s = = Scrwwr
‘f“ - - wh
WB7? = = Teke-up Screw i e
/98 v Fplceail Bushing
99 = "Bosking Rt Sorvw
M ™ -
X = - * oo
o - = Pustor
2035 « - Mt
204 »  # Tongent Sfud
208 » " " = Serew
RN ! T e “A" Standard
Assumace Wrg Brarig with Adjustable
207 Adjustabie Wye Bearing 8 3tud Wye Bancing
Telescope Clamp mlb;ﬂ b R Ol
m - -
A - v T Zvew
=% 12

CLaAS )
"B"
pr 24/ \eso \ 22
A,—Cross Section of Erecting Telescope
B,—Cross Section of Inverting Telescope at eye end.
Telescopes have Interior Focusing (pages 2-5)

Ligscoar ey Lav
L4 Fescope Load' 234 Facumng Sxve Srectrg 2 £67 £ ymmece Oos?
:r: *.ﬁ-“m g.g = Lz, Erpering ﬁz -wqﬂ.'mh ﬁ - - -,
£19 Focvamy Onee 2T = Sorew JE = = = Sorew 270 z&,h
28 = - F BT P47 Tewscoee Leve’ 27V Ogiropm,
2i7 S 27 Byl rcweent Rng L - 272~ Soreww
2/8 - rbed 250 Lyaemace, 22 - cAfig s DI - -hbster
/% rrpAes LXF T =fraw 2T - = Sorwe S Fpcusing Rock eeerdng
Fr.- el SIE = = = Foww ST Brcaes, Swwrioy F~1 = Serewr
sﬁ-—-&w ﬁ----ﬁmgw B - S feerting
2P3 - = Serew 235 » = = Serww £68 - Jowrw' Grooew Sorew Mm

Far Additional List of Repair Parts, see opporite and pages g7, 103-106
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| el 3
3¢ Trpoc Ley
a2 -~ BSoff
a3 - gt
Sod = Lack Jorew
325 Winater
08 et
327 Flends Db Muparisms Cop
= e and Fisak
0P Foar Finde

Vernier Plate Clamp

Parts for Berger Transits

(Xer alsa pages 95, 97)

Lio Prate Ergent Jprog

E = = O
30 - ]

S0 - = Cegs Jorws:
I - - = e
257 e’ derrer

EES b vvar Dimws (inas

38 S Srwes

a8 - - = g
% - - (s

57 Cmyparsy bl arfram R
1B - e e

X5y +  Neeol

L7 5] - = Pl

_uj - - ‘m—

M - . * Bty
203 A g [ e Fisirum Screw
2 - * Jorew

E - = Masey
3 b g Fhwan
- = Mg
58 Front Pints Lovel

T R ]
Fe = = = Joww
R i L
32 - = Lrew Suppa-t
7 - - = ey
3N U Frome

e - = el Serve
- Agjustoy dorve
ar - = Jerww

28 Lo Loved

9y - = ¥l

33 = Aduatep Sorew
B = c Reker

M o= c e Jerww
385 Vo fical Marnier

e - = Joruw
a8 = Cirche

8 o« = Soww

B = - e

3| - - = Jorew
a9

%0 < ::

30 Lt Thewal Mt

B0 nis Acfusting Stued

Lower Clamp
{For Horizontal Circle)

Cross Section of the Berger “R" Transit with Yoke Frame and Compass

(For a Cat of Transit “K," see page 37)

I'n ardering repair parts always give the aevial mumber of Instrament
For Additional List af Repair Paris, see vpposite and pages to3-rob

6



C, L. BERGER & SONS - BOSTON

Vertical Circle Parts for Berger Transits

(Ser alto pages o and 9b)

Plain Vertical Circle
For Cuts of Transits,
Pages 38, 37, #5547

Beaman Stadia Arc
(With Indices)

Ser Diagram, “RR,” page 19

For Cui of Transii, page 35

S _lar

't

e

= Jew

e

o e Seewe
iy

.I..

e
o i &
iy

=1
L
L e
Agywmmy Lomws

B FRRERaRR}
¥

Beaman Stadia Circle
[Double Opposite Indices)
See Diagram 8. page 19
For Cut of Traniit, page 39

T
{

For Additional Lists of Repair Parts, 1ee spposite and pages ro3-108
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Parts for Berger Alidades

(See also page 09)

5t a50 5
P
| 688
= JIA |-eea
ELALY
6z  \&zs
*Cross Section of Erecting Telescope
Tuterior Focuring (pages 2-5)
iy I~
&J5
657 AT "
i) 7
-
L7
X 872
Y- 870
_&ﬁ‘/ =)

i =

2 o

Berger Pedestal Alidade with Inverting Telescope

I uterior ."‘MHJI.HX (P.tg!j’ a—j)

414" Vertical Arc having Face Graduations with Double Verniers reading to minutes
(Fer o Cut n_,r ,ffiJMr, page 6f, For ”l’n\iﬁ'ﬂ!m ﬂ'f Are, F-'g< (] page &5)

B/ Bler B25 Bopenr Bator Soring Gdd#dy{ﬁl’w.ﬁvw d"'?&wm
GOL Orcober Leved L2 Wernise ~Fneoze Jorew @72
FOX - = Joreess E27 wFaxlemng Screees Gﬁ‘owmh E”J‘ = Mchr
S04 = = Frame G628 = oo g gFr = m = S
gﬂ?‘? e z.su-np €29 - s.;g - - Serias 6?3 Fbtree

07 Coampoess HF0 = Camire’ Leve & = e, MM S5 o G Lo
608 nkedw G371 CantrarLitver Sere o y T G7 = e Besiny S
S05 =l e &I8 = ~Recker 55 Wercqgoe 15 &78 = = = nieck
550 - e S EIF = cdgarfing Screw 556 - “ - EX9 - = w wlgmy
&/ = = Dot L FErew asr " 6F0 =  ~Odpirapn
&/2 = Boe Giur 5w e £58 Dt Cap 68/ » - giatng Screw
&LF o fprfener Sorewy GIF = = = 658 frwriig Fdercane 88Z = v o Lalrines
& /o Lwcdestal 837 Verdod Are CED = =Ofectiwloar S8 Lrechip Gooece
E/F - fastesny Sorews OJ8 = ~Fafenisy Joreews 584 - bl Sk ARS - o Bearg
& 76 Stovstwol TS Tokscgos Iheing Level 662 = = = = G685 = KewBeoriy
Girww S0 Strrabag Leve’ o' &6F = - = =l GFHE = = v iy Serew
ara &/ - - » G’ G858 = = Egekroge s5r - = Jowra G Sorv
8/ 9 Ay M.tw EAZ 1 iy Mo BES = = sdflateg Strew A8 =~
&30 64T = =St (- = = |lender 589 - = e Cgo
E27 = M 6‘4? - =Aofutfeng Sereww E6F Dvering Eyoaece 6’90 = wow S
BEE n v oskmey Ay 45w -a;- o sa'a - - Becring
&2F ~Bafon S48 = Mﬁu-.&vmﬁ'# E = Lok Rk
o » «Bar L L Alnhmv Sfon 6‘4’0 MM 2y - L e

For Additional Lisex of Repair Pares, see apposite awd pages 106 o ro8
* Cross sectiony of Frecting and Fnoerting Eyepieces page 3
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Arcs and Verniers for Berger Alidades

(Fur Diagrams of dres, see Figs. &, 12, £2, 13 page o)
See alto oppostite page

&3/ 636 5 63T

E-&[ s34

&532 CLBES
E2 7 Vormer ooy Serews EI5 Combro! Lovel b/
28  -Agustog Bushing SHIA s 636 = Guae
S22  ~frome 6 FE Woriiol dre Fastening Seravs
BTG -~ Control Level G54 Vi
&F /) Condrol Leve! Seren h 6895 Wrico/ dre
632 - Aok £954 L1 E9C Horirontal Bewmen Jocioe
g3F - “dausting Screw &5 : &97 697 Verixol Beaman oo
I =  “Groave Sorew M ! 2 GRE Incices Fasheing Serawa

656,
42 59
Fig. 8

415" Vertical Arc and with a Beaman Stadia Arc hiving Face Graduations with
Double Verniers reading to minutes. Stadia Arc has two indices

&
858
E
. 54
oy 1/
o]
~sz 8
L]
&5 }

Fig. 11 Fig. 12 Fig. 13

Fig. 11—5" Vertical Arc having Edge Graduations with a Single Vernier reading to minutes.

Fig. 12—5" Verrical Arc having Edge Graduations with a Double Vernier reading to minutes.

Fig. 13—5" Beaman Stadia Arc having Edge Graduations with a Single Vernier reading
to minutes. Stadia Arc has two indices.

(For Cuts of Alidades, see pages 61, 63)

882 Wericol Arc EEE Verner, Double 854 eswar fFame

BAT Verrver, Soghte B89 ~frame GOF - dflating Bushing

S8 = frame B50  -Adusbing Butbeg 898 - faxlering Sorew

885 - Aguwatey Busheny 857 ~lostemny Frew G897 Moot Searman lnoite
BEE ~Foulervng Jorews F52 verteal Are, Braman) 888 vertcal Bearnan Indce
S87 Verfeal Are 853 Wraer, Snple 893 Indfoes Fastening Serews

For Additional Lists of Repair Parts, see opposite and pages 106 to rof
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Parts for Berger Alidades

(See alio apposite page)

7

\ z2
li@.\ .’.é'.f_\ /

el ”_ s _[® = ﬁﬁ

Berger Pedestal Alidade with Inverting Telescope
(U. 5. Geological Survey Type)
(With Ring Focusing Slide)

(For Cut of Alidade, page 65. For Diagram of Ave, Fig. 8, puge 6g)

7O Ruder T2/ Hermer Cordrol Level T Verdied dre FE/ Tesoape Seariyg
702 wSted 722 Control Level Screw T2 5 v fostenng Screws FOE sy Cao

FOT Circvior Lovel 7 - e da T&T brogor Jowg Surgome  TEIT = < = Jorewv
oL - - 2L = Jerew T - Leove FTES Ans Agiiating St
o5 = Jorng 75 W = Serow FEE Stragirg Loved ol Cltyectve Lend

P ol 28 = o yiend TIE - - = Fuara’ TG Jorewior fAcusing Mg
SOF  * Corar ¥ o L] LA Tdr - = &g Screw FE7 - - =S’
b = Soran 28 Bearar a8 - ~elgiartiog M 08 = - “Ehae
7OR -~ Arc 728 Indces Faztering 749 - -~  -~Screw g - S

7ra NMeeaie 730 Varnver flatening Sorews TS50 - = AForme 7r0 - ~ Loy

P Borbarace PT S Tarporsd Flators &S = nieaze Sultan 77V Digptroges

] Liter 2q2 = - .ﬁrm 752 = wF iy FrE  »Sorew

FIT = oy TFY = L/ 75T - “ Arinieaze 7T " hioaher

7 A =“Jarsnry T = Sorew a4 Frad -

FIE v Ferens aF - "w&::? 7FT - 775 wow Ferew
TS = SBax Gy FIE = = - - TEE = =Lock Screw FFE Lpmpiece

AL Pedestal T 7 Reodieg Glss 787  ~lkod dao 77T ~Bearing

778 Sancberd 778 - = Faaderung Sereww 758 =Sun Shook FFE  focuzing Screw
7/ D Vornwr 735 . “Hriehon Soring 75O wlock Ring 778 vCao

720 = frome G - = Mapn Scrwwe TEO  ~Lovel S 78C  -Luf Cae

Far Additional Lists of Repair Parts see opposite and pages 106 fo 108
* Crogs sections u_f Erecting sind fui'rﬂfuz E‘vfpf((f.r page 3
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C. L. BERGER & SONS . BOSTON
Parts for Berger Alidades
(Ser also apposite pagr)
i —— g.
o] . ZBI vertual A Fipr
D 705 T e
FEO - Joring Loved Srud 785 - Singrwy
787 desn FEF ey b
782 ~Jrg It FEE Srramey wihe
Alidade Telescope Axis
{(For Cur, page ﬁ_})
802 \7OS & 719\ 7 ; ..___.
Berger Explorers Alidade with Inverting Telescope
(U. 8. Geological Survey Type)
With Ring Focusing Slide
(For Couss of Alidade, page 67. For Diagram of Are, Fig. 8, page 6g)
&0/ Ruder 855 Blescape Heod
a2 - Sw 857 - Dt Coo
SOT Crevlor Lovel 858 - Sum Shook
817 Sty Leved Holder E59 - Lock Rng
S4T Tk scape Sorvy Sumper &6/ - Beoring
Sdd = Stoing Level 5865 Obpecive Lons
Sg% - = - bl OCF [nferrar focusng Sicke
88 - - - -Gov a0 - ~Lons
&850 = = - e 878 Eygorece Cop
&5 Tedescope EE0 Arzam

For Addirienal Lists of Repair Parts see sppasite and pages ro6-i1o8
* Cross sections of Erecring and Imserting Eyepiecer page 3
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Repair Parts of Levels
(For fllastratians jee pages 92, §3)
Afways gize serial number of instrument and codeword of part desired
When ordering, mention whether telercope 03 Erecting or Imvevting and whether
eyguipped with Interior ar Exterior Focusing Syitem.
TELESCOPE: Codeword  Price

Object glasses and eyepicces cannot be supplicd without having the
instrument or at least the telescope—isee Nore AA, page 90). .

Object lens mounted in cell : DEROPF §
Screw for spiral groove of evepiece DELGO
Extra Diaphragm with adjusting screws and washers with crom.-

wires of platinam , . .. J x DELHU
Extra Iﬁlnhl';ﬁln with cross lnd undm wires ni' plninum (m: Nnm

BB, page 90) DELIB
Extra Diaphragm mlh l.hu aaring cross uud su&ln wlr ] l I.u.i-

fum (see Note BB, P.“.I'"F' 3 it o F DAPRA
Dinphragm adjusting screw wlrh muh:r : DELNA
Small metal packing box for holding exira dlaphmgm. wlrh scTEWS

and washers (for export !I’lsgtmﬂl'lg DELPY
Cap for object glass (give diamerer where it is ro fit) DELUT
Cap for eyeplece with dust guard, for Erecting telescope DEMAG
Cap for eyeplece for [noerting Telescope . .. DEMEY
Sunshade for object glass (Give diameter where it s o fie) .. . .. DEMGI
Stirrup locking pin. : : : DEMIC
Locking screw for pinion bushing DEOCA

SPIRIT LEVELS:

Telescope level vial, any sensitiveness DEPOE
Telescope level vial, any sensitiveness, mounted in rube, with end

stoppers, complcte DEPUD
Telescope level vial, sny sensitivencss, mounted in luh-t when larter

issentus. ... . DEREF
Adjusting nut for bdﬂme level z , DERUE

LEVELING HEAD:
fLeveling screw with ball and socket cup attached (sec Note FF) .. DESEM

Binding Screw for leveling screw i .. DESFA
Leveling screw with replacenble bunhiﬂ.i .. DESGE
Cup for bottom of leveling screw . . . .. ; ‘ DESIP
Dust enp for leveling screw. . .. ... .. 5 DESOK
Clamp screw for center ; DESUF
fTangent screw - DETAT
Binding screw for tangent screw ' DETEK
Spring for plunger of rangent screw DETHA
Plunger for tangent screw spring DETOF
Cap for tangent screw plunger DETRI
Foot plate on which instrument s mounted DETUG
Set screw for ball nut L e ‘ EAGRE
Center nut at bottom of spindle. .. .. ... ... ... . . DEWAY
BOX:
Mahogany box with ﬁttmp. rscludm; strap, buckle, ete. com-
plete. . ’ X vesn.. DEWES
(% See fourth parsgraph—ypage 81}

(Lesel Repair Parts Continued on page 103)
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(Cantinued from page 1o02)
Codeword  Price

Strap and buckle for mahogany box vevsinny aanesesne coe  JREVOM: %
Lock and key for box. " £ f S e ) DEWRE
Adjusting pin l:pair}. - . J X vennseinnener. DEWSA
Screw driver. .. .. vemmmreeenpeneenss DEWTE
Spanner wrench for center nut nm:i ball nut. oo iie.-... DEWUR
Hood (waterproof) (Give 1:115111 of telescope uvernl_l} viv-s.  DEYET
il vieiii.. CEBBO
Metnl b-ﬂttle of mrkch cnnrmmng wa.n:h m] mlh dropptr. .. GEBCA
Rubber cushions for outside of battom of box (setof 4).. .. ...... DEYFU

Repair Parts for Transits

(For illuatration see pages gg-97)
Always give serial nivmber of instrument and codeword of part desived.
When ordering, mention whether telescope is Erecting or Inverting and whether
equipped with Interior or Exterior Focusing Sysiem.
TELESCOPE: Codeword  Price

Object glasses and eyepicces cannot be supplied without having the
instrument or at least rhe rclcscupt— see Note AA, puge

Object lens mounted in cell. . .. : .... CLEMT %
Screw for spiral groove of :&tp::rc o CLESP
Extra Diaphragm with adju:rmg SCrews ami Wﬂ:hrh W!th Cross-

TS e N R e R T SN I Y P CLIBA
Extra Dinphra with cross and stadia wires of plntmum (ue '\nre

BB, page 90) ey CLICH

Extra Dlﬂphmlm w1Th dﬂa JeAring cross und llndln wires Df I\L\u-
num (see Note BB, page %

Extra Diaphragm with cross, nndm .'md twa m:lmed wires 0!' p]l.u-
num (see Note BB, page 'a'ﬂ'.l i .+1+. CLIER

Extra Diaphragm with cross, stadia am:l :.nd:nec! square wires of
platinum, Fig. G, pages 18, 70 (sce Note BB, page 90) ......... CGLIFO

CLIDI

Diaphragm adjusting screw with washer. ... .. CLILY
Small metal packing box for holding extra dlnphra.gm w:th SCrews
and washers [for export shipment) CLIMB
Cap for object g[nuu [give diameter whcrz it is to ﬁ:) e .. CLINK
Sunshade for transits of our regular sizes and k:hdr——fGWr dilmclcr
where it is to fit) g il CLIPS
Cap for evepiece with dust gunrd for Frrﬂmg tel:ucupc SRR o |y
Cap for eyepiece for Inr(mng telescope. ..., s w0y CLOCA
Locking screw for pinion bushing. . . .. CLONC
Circular flat spring friction \Huher for ﬂnnge nf pmlon h:ad CLOOD
Berew fof Bricton Wiher. . .. oo nivesenoensrsnrensomsenrrnaanss CLORM
TELESCOPE CROSS AXIS:
Clamp screw for relescope clamp (see Note CC, puge 91).......... CLUOM
fTangent screw for telescope clamp. . .. isaaddizensd  CLURN
Binding screw for tangent screw of relescope clnmp R o 1
Spiral Spring for plunger of tangent screw. ... ... i COEST
Spring plunger ﬁ-rmng:nluc:cw.... PO Y e Ao R T S MO S - 2 ]
Screw cap for spring plunger... ..... COFF1

Acorns (protecting thrended cnds nfcrn!a n:u) Em:: nutt DD png: 9! | COGEN

End thrust washers fur cylindrical axis trunnmnl ff:r transits Styles
, CB, M, R, RS (sce Nate DD, page 91).... ... COGNA

Frlcttun washer and serew for cap of axis trunnions. .. ... . .... COHER
1 See fourth paragraph—page 81).
( Traniit Repair Parts Continued on page 104)

103



. L. BERGER & S50NS§ .« BOSTON

(Continued from pagpe 103)

VERTICAL ARCS AND CIRCLES: Codeword  Price
5-in. vertical arc, face graduated, for Transits Nos. 614, 514 CoJOY §
5-in. vertical circle, face graduated, for Transits Nos. &1, 51y COLCH
Vernier for 5.in. vertical arc or circle (minures). . . COLEK
Guard for S.in. vertical circle ! COLLA
4-in. vertical circle, face gradusced, P transit \n, -Ih COLUM
Vernier for 4-in. verrical circle {minures) . ey COMED
Guard for 4-in. verrical circle CONAC
Adjusting screws and washers for verniers of vertical are or cm:lc,

having face graduations : CONBA
Screws for guard of vertical cirele.... ... .... CONES
Verniler glass for enclosed face grldunmm of !r:runl :l.rtl: ... GONFO
Ground glass shade for vertical circle vernier with face graduation CONGY
Vernler glass for enclosed edge graduations of vertical circle. . . CONIB

COMPASS:

Glass cover plain edge (Planc-parallel crystal glass). ... ... CONKS
Glass cover for compass box, ground beveled edge. . CONOG
Glass cover mounted in threaded bezel ring (ring has a knurled edge

for qmcl: removal in case of breakage) CONPH
Needle and pivor (see Note EE, page 91 —must hﬁltd toinstrument) COPBO

HORIZONTAL CIRCLE AND VERNIER PLATE:

Clamp screw for vernier plate (for upper clamp). . ... COPLE
fTangent screw for vernier plate (for upper clamp) (see Note FF) COPMU
Binding screw for tangent screw of vermier plare clamp CORBE
Spiral spring for rangent screw of vernier plal: (for Hprﬂ' clamp) CORDO
Screw cap for spring phm':r CORFY
Clamp screw for horizontal circle (for lower clamp) COROM
fTangent screw for horizoneal circle (for lower clamp) CORPS

Binding screw for rangent screw of horizontal circle (for lower clamp)  COSBI
Spiral spring for tangent screw of horizontal circle (for lower clamp)  COSCO
Spring plunger for rangent screw . . . B ot COSDE
Screw cap for spring plunger. . . COTRY
Vernier glasses (an‘lnno—purlll:l ﬂ’"itll glass} ﬂujh with top of plate

for A and B vernicrs of horizontal cirele (Transits and Theodalires

all nizes) (see Note GG, page a1, COTEL
Ground glass shade for vernier (see Nore GG, ]sllgt 91} COTFE
Shade frame for ground glass shade (see Note GG, page 91) COTHA
Hinged reflector with shade of ground glass or ivery, Transits

Nos, 61 and 544 coTIC
Synthetic Rubber gaskets for vernier glasses, flush with plare of

horizontal circle COTL1

Combination vernier glass and shade frame holder with screws COTRO
SPIRIT LEVELS:

Plate level vial, fincly ground and graduated . .. DEADE
Mounted in its tube when larter is sent m e o DEAF1
Standard level vial. finely ground and graduared . R DEAGA
Moanted in its rube when latrer is senr us._ .. .. DEAKO
Telescope level vial, fincly ground and graduated .. ........... .. DEALT
Mounted in its rube when latter issent ws. ... .. ... ooo 0 DEAMY

it See fourth parsgraph—page 91)

{Continued on page rog)
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(Continned from page tog)

| Rocker for binding screw of plate and standard levels .... DEAPH §
Plate level in its mounting, complete with bracker DEBCE
Standard level in its mounting, complete... ... ... DEBDA
Telescope level in its mounting, complete. . ... . . i DEBGU
| Control level in its mounting, complete. .. . : DEBKY
Vial for stride level (resting on collars) . . + DEBMI
Vial for stride level (resting on trunnions) DEBOD
Capstan head adjusting nut for telescope level DEBUZ
Capstan head adjusting nut for plate level DECAL
Capstan head adjusting nut for seride level DECBI
Lateral Adjusting screw for stnde level . DECDMO
Guard and screw for front plate level DECEA
LEVELING HEAD:
fLeveling serew with ball and socket cup uttached (see Nare FF) DECID
Leveling screw with replaceable bushing : DECKE
Cup only for bortam of leveling screw ? = DECUP
Dust cap for leveling screw DEDAP
Binding screw for leveling screw g : DEDCI
Foot plate on which instrument is mntn{ DEDEN
Shifring Plate for ball sur EADIS
Set Screw for ball nut EAGRE
Center nut ar bortom of spindle EANLI
Hook and chain for plumb bob suspension . - DEDIF
Cap with hook and chain for plumb bob DEDMO
BOX:
Mahogany box with Atvings, including lock, strup, slide board and
packing ring DEDOL

{When ordering, specify Ivcn;‘lh of telescope, height of instrument S
bottom of foot plate to top of focusing pimion and also state
whether it has a vertical arc or a full vernical arde.)

Slide board and packing ring DEDSE
Instrument packing plece (brass ring to screw instrument upon

the slide board) DEDUK
Serup for mahogany box : DEFPO
Lock and key for box DEFST
Aluminum base plute with tri\rlt pul.ntl for eransit ., DEFTY
Set of rubber cushions (4) for outside bottom of mihogany bos. .. DEFUN
Plumb bobs, scc page 89, For all transits use PAFER
Points for plumb bobs PAFER, PAFIN v DEGDI
Plumb bob adjuster DEGEL
Pocket magnifying glasses, scc page 89, I-nrlllnm:minn'kln-f

transits usc. PALOF
Screw driver. DEGIN
Spanner wrench for center nul, ball nut, and end thrust nuts for

axis trunnions . ., .. DEGNE
L b e T T e R PR R e heessnEiseders LBABY
Metal bottle of nickel, conraining watch oil with dropper.. .. .... CEBCA

It e fourth paragraph—page U1 0

Alway: pive ierial mumber of Instrament and Codemurd of part devired
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Repair Parts for Tripods of Levels and Transits

(Having Four Leveling Screws)
Atways give serial number of Instrument and Codeword of part desived

Codeword  Price
(For illustrations of Tripods, see pages 11, 13, 92, 93, 94, 96. For
parts, see below).

Tripod head (sec Note HH, page 91). ’ ..... DEHAN %
Tripod head cumplete with bo ts, nuts and washers. . . .. .... DEHCU
Tripod bolt Ay M U S - l DEHEG
Tripod nut 1.2, 3., N L [‘?:: Note || ['Jhlt U” DEHIS
Tripod washer |. 23 DEHMA
Keeper Screw for tl‘j}!nd bolt to puw:nl |nu of wlng mur . vera e DOWDO
Tripod cap of aluminum . ddaneria EHOY
Tripod leg, full lengrh, non-extension . o .... DEHUL
Tripod leg, cxtension (see Note J], page | 'H] DEKAC
Shell or side for round full-length extension leg qwrng nut side) (See

Nate H page 91). EARNY
Shell or side for round full Irngth extension Ic-g {bolt head side) (See

Note i”1 page 91). . EATAG
Aiﬂuatah leg or center sﬂck. r:mnd “for. fu]l Jcngth extension

(give diameter) . . ) EBENA

5 er ring for shells. ECBAS
Shell or side for hnl”:"gth rmlﬂlli :Hennlun Teg {wrng nut side) . ECBOL

Shell or side for half-lengeh round extension leg (bolt head side) . ECCEN
Adjustable leg or center atick for hall-length round extension rrlpm] ECCIM

Tripod clamp for extension leg (see Note 11, page 91). DERCO
Tripod shoe, offset of chilled cast iron or steel, with bracker, for non-

extension leg. 1. 2. 3., DEKER
Tl"iptli sllDe. nﬁuel of clllil:ui C:H: |I‘rJh n-r ﬂcc] 'null'l |rr1rkrr fur cx-

tension ]:5; B e DEKIA

Tripod shoe, nﬁsct -:-f chilled east iron or stcel without hr.u.kc: for
extension le H5,

Tripod shoe, ..rkmr of branze, wnh bracket and rcp!uﬂ': bic hardened
steel pm.nr—fur non-extension leg. 1, 2 3... ... ECCLE

Tripod shoe, as above, but withour !:r;lckc!. for nun.:mcmuun |c:g

DEKLE

e Eo o ECHAN
Tripod shoe, nﬂ'qet, nfhronzc, w1th bracket and r:plncrnl:-l: hicrdened

steel point—for extension leg. 1. 2. 3, ECLAR
Tripod shoe, as abave, but without hrnckct “for extension Icu; T ECLET

Repair Parts of Alidades

For illustrations see pages 98-ror
Always pive serial number of instrument and codeward of part desired
= When a:d’rﬂ-lf mention whether Telescape is Evecting or Inverting and whether eguipped with
Interior or Exterior Focusing System.
TELESCOPE: Codeword  Price

Obj:ul‘ glasses ana evepieces cannot be supplied without having the
instrament or at least the telescope (see Note AA, pmc 9{')]

Object lens mounted in cell . : . veanne.. DOANGC 8
Cap for object glass (give dinmerer where it Emj : ...... DOBBE
Cap for (Erecting) eyepiece, with dust guard. .. ... .. .. ...... DOBCO
Cap for [Imr.-r:u:.g'} eyeplece. .. . 3 . DOBDY
Sunshade for ohject glass {give d)am:ter wh:rc it is 1o fir) . DOBFU
Screw for spiral groove of eyepicce. . DOBOM
D‘lﬂ.phmnm wit piat:rmrn cross and stadia wires (see Note El'r

page 90) . i = TR et e e Ry R par e i Ay e iy ) SN L

{Alidade Repair Parts Continued on paye 107)
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(Cuntinued fram page rod)

Diaphragm adjusting screw and washer

Tangent screw with replaceable bushing for r:!:ﬂ.cnpc cl:.m}u
Tangent screw with replaceable bushing for vernier arm.
Gradienter screw with replacenble bushing. . AAT !
Cap for spring plunger of tangent screw to rclcsuupc Lhmp. L
Cap for spring plunger of tangent screw to vernier arm.

Plunger for springs of mng:nr screws for ::I:scup: n.!nmp and vernier
arm,

Spiral upﬂug frlr p]ungcr: of :nngeﬂt ACrews

Locking screw for pinion of bushing.

Focusing pinion head cumplel:e {saddle ﬂurcncd to tclcacupe b-n-ml
with screws)

Metal box for holding extra ..I1.||:-hrngm (with screws un(l u-rlshtrs\

TELESCOPE CROSS AXIS:
Telescope clamp screw . . b
Friction washer and screw for Lup of i triinatons

SPIRIT LEVELS:
Vial for stride level, unmounted .
Capstan head adjusting nut for stride Ir\- =|
Lateral adjusting screw for stride level
Vial for control level, unmounted
Capstan head adjusting screw for control level
Rocker for control level . . . .. o .
Binding screw for rocker. .. .. ..........
Circular spirit level (mounted). . ... ...

COMPASS:
Longitudinal compass complete
Mnﬂ,nutic needle for Inngwudm.il compass (give Icngth of n::lll:'

Pivor .
Glass cover (send pnp:r pattern cut to sire) .
BOX:
Mahogany box for alidade with firtings, Lmeimg srrnp huckle.
complete. .

Strap and buckle I'ur rnnhugam bux
Pocket reading glass. y —

Adjusting pins

Camel's hair brush

Screwdriver .

Meral bottle of nu.k:l Lunlmnmg wateh oil with s:uppm

Codeword  Price
DOBSI 3
DOBYL

DOCED
DOCFO
DOCIP

DOCKA
DOCUM
DODNU

DOEAT
DOEND

DOFGI
DOFRE

DOLEG
DOLIO
DOLNI
DOMERB
DOMIK
bpoMopP
DOMRY
DOMSA

DOMTE
DOMYO
DONCU
DONFY

DONYA
DOPFI

DOPOC
DOPPY
DOPSO

CEBCA

Repair Parts for Lower Motions

and Tripods of Alidades

(Fur illustrations, see page 7o)

Always give the codeword of the Lower Mation and codeward of part desired

LOWER MOTION:
Large upper wing nut of socket for vertical bole. .. ...
Keeper screw for vertical bolt to prevent loss of hand nar. ........

Codeword  Price
DOPWA §
DORDI

(Lower Motian and Triped Repair Parts Continued on page 108)
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(Continsied from page 1o7)
Codeword  Price

Hand nut with large notched periphery for vertical bale... ..., .- DOREK %
Instrument fastener for motion having 3 leveling screws. .. ...... DOROD
Leveling screw for eripod head having 3 leveling screws. .......... DORTS
Tangent screw for motion having 3 l:v:ling screws.. . ............ DORUA
Clamp screw for rim clamp.... .. .. T B S D S B e
Clamp screw for chrr-]c:]'.nson T T P S R A A A Oy S DOSGU
Plunger for tangent screw of Berger-Johnson motion.............. DOSOF
Spiral spring of rempered steel for tangentscrew................. DOSPA
Cap for spiral plunger of tangent screw . . DOSTY
Cap of aluminum for pratecting threads ul' INSTFUmMEnt screw on mp

af ball piece. . ... ceeresarnsss DOSUB
Canvas case with shuul.:l:r slrnp fur druwmg hnnrd i ... DOTHO
Paper fasteners flush with surface of drawing bunrd (mer Uf H) ..... DOTIM

TRIPOD HEAD:

Non-extension leg for tripod head with offser shoe, , ... . DOTME
Tripod shoe, offser, of chilled cast iron or steel, with bracket for non-

extension tripod 1o 1.2 30 covviirvassnnnsnnnessasneqrsess  BCOND
Bolt for tripod head. ..o oncmernr s s s e syt nsen s INIEEN
Wﬂshef!_nrrﬁpndhnfr T O S50 A e S RS k2 8
Wing nut for tripod bolt, cevav:.. DOWAS
Keeper screw for tripod bolt to prwnm Toas of wing nut.......... DOWDO
Canvas case for tripod, with strap and buckle. ... ... .. coen.. DOWGA

Ahways give sertal number of Instrument and Codeword of part desived
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BERGER PRODUCTS INCLUDE

Engineers’ and Surveyors’ Transits
Leveling Instruments
Alidades and Plane Table Lower Motions

Tilting Precise Levels

Triangulation Theodolites

Astronomical Theodolites
Transit-Theodolites
Vertical Collimators

Jig Collimators

Note: We are in a position to manufacture other types of PrecisionInstruments
and will welcome inquiries regarding them,

BERGER PUBLICATIONS INCLUDE
Catalogue “F”

Standard Instruments of Precision for Surveying and
Engineering (Size 7 x 10 inches 148 pages)

Pocket Edition

Field Adjustments of
Engineoring and Surveving Instruments
(Size 414" x 7") 120 pages, Price 50 cents
Solar Ephemeris and Polaris Tables

Published annually. Text in both English and Spanish. The method of determin-
ing azimuths from the sun when the observer is south of the equator is given in the

latter language. (Size 4" x 7" — 124 pages)
Also a number of Brochures and Pamphlets on Transits, Alidades, Levels and Jig
Collimators, will be sent on request, Among the more recent are

Tomorrow’s Engineering Projects

Precision Instruments of Proven Accuracy
for Engineering and Surveying

Engineering Achievements in War and Peace
New and Accelerated Methods
Applied to Engineering Procedures
The Engineering Teacher — Keystone of the Profession
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