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SECTION I — INTRODUCTION

1-1. PURPOSE OF EQUIPMENT

The Jig Transit is an extremely versatile instrument
which provides a very high degree of accuracy in optical
tooling and alignment work. The Jig Transit can be used
to establish precise vertical reference planes and
plumb lines from which measurements can be taken.
When it is equipped with accessory auto-reflection

711026

mirrors, it can be used to establish a vertical reference
plane perpendicular to a pre-established line of sight;
when it is equipped with an accessory right-angle
eyepiece, zenith sights or upward plumb lines can be
established. Cubic offers two versions: the 71 1010
PARAGON® Jig Transit and the 71 1026 Paragon® Jig
Transit Telescope Square. (See Figure 1-1.)

711010

Figure 1-1. 71 1010 PARAGON® Jig Transit and 71 1026 PARAGON® Jig Transit Telescope Square
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1-2. DESCRIPTION
1-3. 71 1010 PARAGONE® Jig Transit

The 711010 PARAGON® Jig Transit consists of a
high-quality telescope that pivots on a horizontal axle
supported by a trunnion framework (alidade). The
alidade is mounted on a vertical axle. The entire
instrument can be rotated about the vertical axle to
sight any desired point, and the telescope sweeps
a vertical plane when it is swung on its elevation axis.
(See Figure 1-2.) The azimuth center of the alidade
is hollow and the line of sight is centered with this axis
so that it is possible to sight down through the instru-
ment base.

1-4. Accessory mirrors may be mounted on the ends
of the elevation axle to facilitate auto-collimation with a
reference line of sight. The axle mirrors are perpen-

VERTICAL
AXIS

90'/_\|

dicular to the elevation axle; therefore, when the
instrument is auto-collimated with a reference sight
line, the plane swept by the line of sight of the telescope
is perpendicular to the reference sight line.

1-5. A four-screw leveling system is used. The
standard Jig Transit is equipped with a level vial on
the telescope, and a circular level on the plate.
Leveling places the azimuth axis of the instrument
in the direction of gravity.

1-6. Two-speed tangent screws on both the elevation
and azimuth axes facilitate leveling and auto-collima-
tion. An all-purpose glass reticle with a cross-pattern
of single lines top and right and paired lines bottom and
left is provided. The instrument telescope has a remov-
able blank that enables field-conversion for auto-
collimation.

S)
2 90°
/ ~
- |
-~
® (/ = o
HORIZONTAL
OPTICAL AXIS
AXIS ~N @

Figure 1-2. Geometry of Jig Transit

1-2
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1-7. 711026 PARAGON® Jig Transit
Telescope Square

The 71 1026 PARAGON® Jig Transit Telescope Square
is similar to the 71 1010 PARAGON Jig Transit, except
that the horizontal axie is hollow and mounts a cross-
axis fixed infinity focus telescope instead of auto-
reflection mirrors. The cross-axis telescope is perpen-

Section |
Introduction

dicular to the main telescope. This arrangement permits
convenient, economical, one-man instrument setup;
the need for an operator behind the reference line of
sight instrument during setup, as is the case when using
auto-reflection mirrors, is eliminated.

NOTE: References to “Jig Transit" in this manual
hereafter refers to both instruments, unless

otherwise stated.

1-8. INSTRUMENT SPECIFICATIONS

Table 1-1 lists specifications for 71 1010 PARAGON Jig Transit and 71 1026 PARAGON Jig Transit Telescope

Square indicating characteristics common to both instruments.

TABLE 1-1. SPECIFICATIONS

Characteristics 711010

711026

Main Telescope:

11% inches with fully erecting
achromatic optical system

Length

Magnification Varies automatically from 20x at

8 inches to 30x at infinity

8 inches to infinity

Focusing Range

Resolving Power

4 seconds of arc(per Bureau of
Standards test procedure)

Field of View

55 minutes at infinity; 6.4 mm

at near distance
?ﬁecti\;;r-ture 30 mm -
Fptics - - Fuﬁ-éoated throughout
Eyepiece o - Erectinach_rom_atic -

Removable blank provided for
Auto-Collimation Conversion Unit

All-purpose, double glass, dustproof,
cross-pattern with single lines top
and right, paired lines bottom and left

Auto-Collimation

Reticle

Telescope Axle

Bronze with steel journals sweat-
ed on; threaded ends and stop
shoulders to accomodate auto-
reflection mirrors

Same as for 71 1010

_Same as for 71 1010

Same as for 71 1010
Same as for 71 1010

Same as for 71 1010

Same as for 71 1010

Same as for 71 1010
Same as for 71 1010

Same as for 71 1010

Same as for 71 1010

Bronze with steel journals sweated
on; holow; equipped with cross-
axis telescope

Cross-Axis Telescope:

Length

Magnification —

Focus

13 inches with fully achromatic
optical system

28x

Fixed atinfinity

Resolving Power —

Provided courtesy of Brunson Instrument Co.
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TABLE 1-1. SPECIFICATIONS (Continued)

Characteristic 71 1010

71 1026

Cross-Axis Telescope (Continued)
Field of View —

Effective Aperture- - —

Eyepiece —

Auto—CoIIimaiion

Reticle —

50.5 minutes at infinity

21 mm

Achromatic

Removable blank provided for Auto-
Collimation Conversion Unit

All purpose, double glass, dust-
proof; cross-pattern with single line
in two quadrants, paired lines in
other two quadrants; aligned so that
it is in horizontal/vertical position
when main telescope is level

Standard Reinforced, ribbed, U-type; bronze,
one-piece casting; bearings V-type;
bronze, adjustable for centering line
of sight on azimuth axis in horizontal
and vertical planes

Same as for 71 1010

Height 10% inches from bottom of base to
center of telescope axis

13% inches from bottom of base to
center of telescope axis

Hollow azimuth axle with 13/ inch
diameter optical clearance

Lower Part

Same as for71 1010

Center Cylindrical, with high-precision thrust
ball bearing; mounted in retaining ring
between two precisicn, optically flat
steel plates; enclosed in protective
dust cover

Levels:

Telescope Sensitivity of 20 seconds of arc per
2mm movement; two 7z inchdiameter
hoies, spaced on 3% inch centers,
provided for mounting; provisions for
mounting accessory 71 3250
Coincidence Level provided on

telescope

Plate Circular, sensitivity of 5 minutes per
2 mm movement; provisions for
mounting accessory 71 3250
Coincidence Level perpendicular to
line of sight

Same as for 71 1010

Screws:

Leveling Four, with precision-generated
threads; fully enclosed to exclude dust
and retain lubricant

Provided courtesy of Brunson Instrument Co.
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TABLE 1-1. SPECIFICATIUNS (Continued)

Characteristic 71 1010 71 1026
Screws (Continued)

Tangent Two-speed, fine motion, for both

azimuth and elevation motions

Weight of Instrument 26" Ib. approx. 37 Ib. approx.
Tripod Plate Threaded 32 X 8, U.S. Standard Same as for 71 1010
Finish Two-tone green Same as for71 1010
Instrument Carrying Case High-impact plastic with rubber

inserts, four large rubber supports,
and adjusting tools

Standard Equipment Basic Jig Transit with circular plate

level, 71 3260 Telescope Level Vial,
and instrument carrying case

Basic Jig Transit Telescope Square
with circular plate level, 71 3260
Telescope Level Vial, and instru-
ment carrying case

1-9. ACCESSORIES

The complete line of accessories available for use with the Jig Transit and Jig Transit Telescope Square is
described in the Appendix to this manual. Applicability of the various accessories to the two instruments is shown
in Table 1-2.

TABLE 1-2. ACCESSORIES AND APPLICABILITY

Accessory

71 1010 71 1026

71
71
A
71
71
71
71
"7
71
71
71
71

1111 Optical Micrometer with Vernier Scale

1113 Metric Optical Micrometer with Vernier Scale

1115 Optical Micrometer

1140 WYTEFACE® Auto-Reflection Target (Aluminum)
1211 Auto-Collimation Conversion Unit

1231 Right-Angle Eyepiece

1241 Combination Auto-Collimation, Projection, Right-Angle Eyepiece
1260 Prismatic Eyepiece

3250 Coincidence Level

3260 Level Vial

5511 Auto-Collimation Illumination Unit

1130 Circular Auto-Reflection Mirror

X X X X X X X X X X X X
xX X X X X X X X X X X

* To order only
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SECTION 2 — OPERATION

2-1.  UNPACKING AND INSPECTION

Upon receipt of the instrument, perform a complete
mechanical inspection. Remove the instrument carry-
ing case carefully from the shipping container. Open
the carrying case and check to make sure that all
ordered items have been received. Remove the instru-
ment from the carrying case by lifting it by its standards.
Hold the instrument upright, with one hand holding the
standards and the other hand supporting the base.
Inspect the instrument thoroughly for any signs of
damage that may have occurred during shipment.
Especially examine glass components for cracks,
scratches, and breakage.

2-2, INSTALLATION AND ADJUSTMENT
OF ACCESSORIES

Select the accessory itemsthat areto be used for the
particular job at hand, and install and adjust the

accessories on the Jig Transit in accordance with
the applicable instructions in the Appendix of
this manual.

2-3. OPERATING ELEMENTS

The main elements used in operation of the Jig
Transits are shown in Figures 2-1 and 2-2, and
their functions are described in Table 2-1.

NOTE: The instruments shown in Figures 2-1 and
2-2 are equipped with the 711111 Optical
Micrometer with Vernier Scale, the 71 1241
Combination Auto-Collimation, Projection,
Right-Angle Eyepiece, and the 713250
Coincidence Level. These are all accessory
items.

TABLE 2-1. OPERATING ELEMENTS

Fig. &
Index No. Nomenclature Function
2-1,1 Elevation clamp Provides means for clamping telescope in vertical plane.
2-2,1
2-2,2 Telescope level Used to level instrument and establish a level line of sight.
2-2,2
2-1,3 Eyepiece focusing ring Provides means for focusing reticle image.
2-2,3
2-1,4 Auto-collimation eye- Accessory: used in place of normal eyepiece to form straight-
2-2,4 piece through vision system or right-angle vision system, or to
convert Jig Transit Telescope into Auto-Collimating
Telescope.
2-1,5 Standards (alidade) Supports telescope.
2-2,5
2-1,6 Plate level Accessory: used to level instrument and to monitor any
2-2,6 damage in cross-leveling during a set-up.
2-1,7 Base Supports instrument.
-2,7
2-1,8 Leveling head Contains instrument leveling mechanism.
2-2,8
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TABLE 2-1. OPERATING ELEMENTS (Continued)
Fig.-&
Index No. Nomenclature Function
2-1,9 Leveling screws Used to level instrument.
2-2,9
2-1,10 Azimuth clamp Provides means for clamping instrument in azimuth plane.
2-2,10
2-1, 11 Azimuth tangent screw Provides means for fine azimuth adjustment of instrument
2-2, 11 when azimuth clamp is tight.
2-1,12 Circular plate level Used for coarse leveling of instrument.
2-2,12
2-1,13 Elevation tangent Provides means for fine elevation adjustment of telescope
2-2,13 screw when elevation clamp is tight.
2-1,14 Focusing knob Used to focus target image.
2-2,14
2-1,15 Auto-reflection mirror Accessory: used for establishing vertical plane perpen-
dicular to a reference line of sight.
2-2,15 Cross-axis telescope Used for establishing vertical plane perpendicular to a
reference line of sight.
2-1,16 Optical micrometer Accessory: used to measure horizontal or vertical dis-
2-2,16 scale placement from main telescope line of sight.
2-4. OPERATING INSTRUCTIONS instrument stand or support while holding the
n instrument standards with one hand. Be sure to
2-5.  Initial Setup use the knurled ring below the leveling screws,
1. Make sure that the instrument is equipped and not the leveling screws themselves, to screw
with the accessories required for the job at the instrument onto the instrument stand or
hand. Have an instrument stand or other support.
ort with st | threads read . .
.Squ .r. b a an.d_ard 5% By eien = y 5. Check to see that rough alignment is good
In position. (See Figure 2-3.) For description of .
; and that all clamps on the instrument stand or
the Instrument Stands and Accessories, see . . .
the appendix of the manual page 4-11 support are tight. If a lateral adjuster is used,
PP pag ' see that the lateral adjuster is oriented so that the
2. Remove the instrument from its carrying slide will be perpendicular to the line of sight
case by lifting the instrument by its standards. when the setup is complete.
As soon as the instrument is clear of the carrying ) ) )
case, hold it upright, holding the standards 6. Slightly loosen two —adjacent leveling
with one hand and supporting the base with the screws to free the leveling head. Turn the
other hand. !evelmg heaq so that a pair of.op.posng level-
i Ing screws Is approximately in line with the
3. Make sure that both the azimuth clamp and line of sight to be established, or in line with
the elevation clamp are loose. the motion of the lateral adjuster or tooling
4. Screw the instrument down in place on the bar carriage, if these items are used.
2-2
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1 (Hidden Behind
Mirror) 3

1. Elevation clamp 9. Leveling screws

2. Telescope level 10. Azimuth clamp

3. Eyepiece focusing ring 11. Azimuth tangent screw
4. Auto-collimation eyepiece 12. Circular plate level

5. Standards (alidade) 13. Elevation tangent screw
6. Plate level 14. Focusing knob

7. Base 15. Auto-reflection mirror

8. Leveling head 16. Optical micrometer scale

Figure 2-1. Jig Transit, Operating Elements

2-3
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Operation
(Hidden) 1
15
14 \
13
(Hidden) 12
11
1. Elevation clamp 9. Leveling screws
2. Telescope level 10. Azimuth clamp
3. Eyepiece focusing ring 11. Azimuth tangent screw
4. Auto-collimation eyepiece 12. Circular plate level
5. Standards (alidade) 13. Elevation tangent screw
6. Plate level 14, Focusing knob
7. Base 15. Cross-axis telescope
8. Leveling head 16. Optical micrometer scale
Figure 2-2. Jig Transit Telescope Square, Operating Elements
2-4
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715030

Portabie Instrument Stand

Low-Instrument Stand

Section 1l
Operation

715015
Heavy-Duty

715025

Heavy-Duty
High-Instrument Stand

715070

Trivet

N 715085

Precision Mechanical
Lateral Adjuster

Figure 2-3. Typical Instrument Stands

2-5
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2-6. To Level the Instrument

Leveling of the instrument can be accomplished
in either two or three steps. The bullseye (circular)
level is used for rough leveling. If the instrument
is equipped with a long plate level, the long plate
level bubble may be used for further refinement.
Final leveling is usually done with the telescope
level because it is usually the most sensitive level
on the instrument. To level the instrument;

1. Observe the circular level bubble. If the
bubble is not centered, loosen slightly the
leveling screw closest to the circular level
bubble, while tightening the opposite leveling
screw an equal amount. Always use opposite
pairs of leveling screws simultaneously to
retain a slight pressure as the leveling adjust-
ment is made. Continue to adjust the leveling
screws until the circular level bubble is
centered in the bullseye.

NOTE: If the instrument is equipped with a
long plate level, step 2 may be per-
formed for leveling refinement;
however, this step is not absolutely

4. Sight over the telescope and point it at
the target.

5. Correct the telescope aim so that the
target can be seen in the telescope. It may be
necessary to adjust the telescope ,focusing
knob to recognize the target. When the target
appears, focus precisely, set the azimuth and
elevation clamps firmly, and aim the line of
sight precisely by adjusting the azimuth and
elevation tangent screws.

NOTE: The azimuth and elevation tangent
screws are two-speed screws. Turn-
ing either tangent screw until the
cross line of the reticle passes the
target, then reversing the direction
of turning, permits low-speed opera-
tion in both directions for a short
distance.

NOTE: Never try the tightness of the azimuth
clamp or the elevation clamp after
aiming; tightening the clamps
changes the aim slightly.

essential, and you -may proceed 2-8. To Aim a Jig Transit with an Auto-Reflection
directly to step 3. Mirror at 90 Degrees To a Reference Line

2. When the circular level bubble is centered,
turn the alidade until the long plate level
is in line with a pair of opposite leveling
screws. Center the long plate level bubble in
the same manner as the circular level bubble.
Then, turn the alidade until the long plate
level is approximately in line with the other
pair of leveling screws. Repeat the procedures
of this step until the long plate level bubble
centers in both positions of the alidade.
Reverse the bubble by turning the instrument
to check the final adjustment of the long plate.

2-7. To Aim ata Target

1. Free the azimuth clamp and the elevation
clamp, and direct the telescope at a white
or light-colored object.

2. 'Look through the telescope and adjust
the eyepiece focusing ring until the reticle
pattern is sharp.

3. If an optical micrometer is being used,
set the optical micrometer at zero.

2-6

1. Establish the reference line of sight using
an Alignment Telescope, Line of Sight Tele-
scope, or Tilting Level with suitable acces-
sories.

2. Set up the Jig Transit so that its elevation
axis is nearly on the reference line, with the
auto-reflection mirror facing toward the
reference instrument.

3. Focus the reference instrument on your
reflection in the auto-reflection mirror of the
Jig Transit.

4. Hold your finger where the reflected cross
lines appear to fall. Have an assistant change
the azimuth of the Jig Transit. As the azimuth
of the Jig Transit is changed, the reflected
cross lines will appear to move; follow them
with your finger. Have your assistant continue
turning the Jig Transit in azimuth until he sees
your finger come to the center of the reference
instrument.
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5. Focus on the auto-reflection target (Figure
2-4), or use auto-collimation. Have your
assistant turn the Jig Transit slowly with the
azimuth tangent screw until the reflected
vertical cross line (or your target) coincides
with the vertical cross lines of the reference
instrument.

6. The telescope of the Jig Transit will now
sweep through a plane perpendicular to the
reference line of sight.

AUTO—REFLECTION
TARGET

WHEN YOU SEE THIS

AN ESTABLISHED
LINE OF SIGHT

] _— RETICLE PATTERN
| S

T~ REFLECTION OF
TELESCOPE TARGET

Section Il
Operation

2-9. To Aim a Jig Transit Telescope Square at
90 Degrees To a Reference Line

The Jig Transit Telescope Square has a hollow
elevation axle that contains a telescope with fixed
infinity focus. The line of sight through the elevation
axle is parallel to the elevation axis; therefore, the
cross-axis telescope needs only to be aimed at a
collimator or any other instrument (focused at infinity)
that establishes the reference direction. The line of
sight of the main telescope will then sweep a plane at
right angles to the reference direction. The operator of
the instrument can set it himself without using an
assistant.

A .
STATION

" PLANE

=

agQ®

MIRROR

TURN THE JIG TRANSIT
WITH THIS RESULT

Figure 2-4. Auto-Reflection
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2-10. To “Buck-In”

It is frequently necessary to place the Jig Transit in
line with two targets or to satisfy two conditions simul-
taneously. Such a process is called “bucking-in”.
Usually, a 71 5085 Mechanical Lateral Adjuster is
mounted on an instrument stand, and the Jig Transit
is mounted on the Lateral Adjuster. With this setup:

1. Lock the head of the instrument stand so that
the Lateral Adjuster ways are approximately
perpendicular to the final direction of the line of
sight.

2. Level the Jig Transit.

3. Sight the telescope on the far target. Use
the azimuth tangent screw to align the cross
line on the far target.

4, Sight the telescope on the near target. The
near target will probably not be aligned with the
vertical cross line.

5. Using only the Lateral Adjuster, move the
Jig Transit as necessary to bring the vertical

6. Repeat steps 3, 4, and 5 until the Jig Transit
is nearly in line with both targets. (See Figure
2-5.)

7. Relevel the Jig Transit and perfect the align-
ment with the optical micrometer and the
azimuth tangent screw.

2-11, To Sight Down Through the Base

This procedure is followed when metrological bars
are used, or when it is necessary to set up directly
over a point.

1. If the Jig Transit is to be positioned on a
metrological bar, mount a 71 5642 Carriage on
the metrological bar, mount the Jig Transit on
the Carriage, and mount a suitable metrological
bar scale at the setup point. If the Jig Transit is
to be set up over a point other than on a metro-
logical bar, mount the Jig Transit on a 71 5087
Precision Compound Lateral Adjuster that has
been set up approximately over the desired point,
and position a suitable target precisely on the

cross line on the near target. point.
T +
/
/I
/ +- 5 ¢
/
/
f
1. SIGHT FAR POINT 2. WITH MECHANICAL 3. SIGHT FAR PONT
AND CHECK NEAR LATERAL ADJUSTER AND CHECK NEAR
POINT MOVE SLIGHTLY POINT

BEYOND NEAR POINT

Figure 2-5. Bucking-In

Provided courtesy of Brunson Instrument Co.
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2. Level the Jig Transit.

3. Free the elevation clamp, and point the tele-
scope through the hollow horizontal axle of the
instrument at the target or metrological bar scale.

4. Focus on the target or metrological bar
scale, lock the elevation clamp, and set the
line of sight precisely on the target or the
desired point on the metrological bar scale
using the elevation tangent screw and the
Lateral Adjuster or Carriage lead screw.

5. Turn the standards 180 degrees. If the tele-
scope cross lines move off the target, note the
amount and direction of the error. Adjust the
vertical tangent screw as required to eliminate
half the error, and adjust the Lateral Adjuster or
Carriage lead screw to eliminate the remaining
error. The Jig Transit should then remain level
and centered on the desired point when its
standards are rotated through 360 degrees.

2-12. To Collimate the Lines of Sight of
Two Instruments

When two instruments are set at infinity focus and
aimed at each other so that the reticles appear to
coincide, the lines of sight are paraliel, but not
necessarily coincident. (See Figure 2-6A.) When both
instruments are focused at some point between them
(usually a target placed at the point temporarily), the
reticle of each instrument can be seen on the reticle of
the other when the target is removed. When the two
instruments are aimed so that the reticles coincide,
the lines of sight meet at a point, but are usually at an
angle to each other. (See Figure 2-6B.) If the lines of
sight of the two instruments are to coincide, the
instruments must be aimed so that the reticles appear to
coincide when focused at infinity and also when
focused at a point between the two instruments. This
is similar to bucking-in between a near and a far target.
The reticle of each instrument must be illuminated for
this procedure. Proceed as follows:

1. Assume that one instrument is aligned to
a baseline, and a second instrument is to be made
to coincide with it. Auto-collimate the second
instrument to the baseline or the fixed instrument.

2. Mount a white card, with marks on each side
for focusing, between the two instruments.
(See Figure 2-6C.) Without changing the aim of
either instrument, focus both instruments on the
marks on the card.
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3. Remove the card, look through the instru-
ments and, if the cross lines do not coincide,
take up the error with the lateral adjuster under
the second instrument. (See Figure 2-6D.)

4. Now focus both instruments at infinity. If
the reticle patterns do not coincide, take up the
error with the tangent screw of the second
instrument. (See Figure 2-6E.)

5. Repeat steps 2, 3, and 4 until the reticles
coincide under both conditions.

=y
e

A. BOTH INSTRUMENTS FOCUSED ON INFINITY
PARALLEL BUT NOT COINCIDENT.

=
o == =

B. BOTH INSTRUMENTS FOCUSED ON POINT P
NEITHER PARALLEL NOR COINCIDENT.

- e
= i__i_lg CARD
C. FOCUS ON CARD

KTH'S MAY NOT
BE STRAIGHT =1
__Er‘.lﬁ

E,LT-j4 %Lq———-—"—*l‘—-—" —‘H:_'.,Tﬁa' —_;P;ﬂ—_—ﬁ

- = CARD REMOVED T
s

D. MAKE CROSS LINES COINCIDE

e\

E. CHECK COLLIMATION

Figure 2-6. Steps in Collimating the Lines of Sight of
Two Instruments
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716010
Optical .
Scales Line
of Sight
-~
713010
Tilting Level
X" Axis |
T 715085
— Precision
| Lateral
@ Adjuster
| I 715025
of Sight High
” B Instrument
Stand
Il
1
|
—— Target Lines
"Y' Axis 711010
Jig Transit
K) 711130
Mirror
Ve Line
/ of Sight o
Base \/ /
LSS ... - ——— 715015
/ Low
Instrument

711026
Jig Transit
Telescope Square

Figure 2-7. Checking Vertical Surface for Plumb
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2-13. To Check a Vertical Surface For Plumb
(See Figure 2-7.)

1. Set up the Jig Transit on an instrument
stand or support that is positioned where the line
of sight of the Jig Transit is just to one side of
the vertical surface that is to be plumbed.

2. Place optical tooling scales horizontally
against the vertical surface at desired points.
(If the vertical surface is rigid, optical tooling
scales at the bottomn and top of the vertical
surface will suffice.)

3. Adjust the Jig Transit for a precision plumb
line as follows:

(a) Level the Jig Transit. Sight at the lower
optical tooling scale and read the scale, Then,
elevate the telescope of the Jig Transit and

4,
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take a reading on the upper optical tooling
scale.

(b) Plunge and reverse the telescope.

(c) Set the telescope cross lines on the lower
optical tooling scale at the same reading as
in step (a). Then, elevate the telescope and
read the top optical tocling scale. If the Jig
Transit is in perfect adjustment, the top scale
reading will be the same as that obtained in
step (a). If a slight difference is noted, set
the optical micrometer at half the spread
between the direct and reverse readings.
This will be the true plumb position of the
upper point.

Adjust the vertical surface until the correct

readings are obtained on all optical tooling
scales.

Provided courtesy of Brunson Instrument Co.
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SECTION 3 — MAINTENANCE

3-1. CARE OF INSTRUMENT

The Jig Transit is a precision instrument which
should be given reasonable care. Jarring and vibra-
tion may destroy adjustments. The following rules
for care of the instrument are suggested:

1. Always supporttheinstrumentinits normal
position during storage, use, and adjustment.

2. Never transport an instrument unless it
is fully supported on resilient material.

3. Allow the instrument to adjust to surround-
ing air temperature before operating the
instrument.

4. Instail any accessories that are to be used
with the instrument before making instrument
adjustments.

5. When leveling the instrument, keep the
instrument levels out of direct sun rays and
away from any other sources of heat, such as
electric lights. Even touching a level with the
finger makes the leveling process unreliable.

6. When using the instrument, remember that
a column of hot or cold air along the line of
sight will destroy the accuracy of the reading.

7. Avoid even partial obstructions along the
line of sight when using the instrument. Partial
obstructions may make the line of sight
unreliable.

8. Protect the instrument from dust as much
as possible. Never wipe dust or dirt off a lens.
Blow or brush dust and dirt off lightly. If the
view through the instrument lenses dims, take
the instrument to a competent instrument
repair man for cleaning.

9. Lubrication is normally a shop operation;
however, if necessary, the threads of the
leveling screws may be lubricated with a small
amount of fine instrument lubricant. Work
the lubricant in by turning the leveling screws
up and down throughout their range. Wipe off
off excess lubricant with a clean, lint-free
cloth.

3-2. TEST AND ADJUSTMENT

The Jig Transit should be tested frequently, but adjust-
ments should be made only if three successive tests
give the same error. Many Jig Transit adjustments affect

other adjustments; however, minimum interference
between adjustments is produced when adjustments
are made in the order given in the following
paragraphs. If an adjustment does affect another,
it is stated in the procedure.

3-3. TEST AND ADJUSTMENT PROCEDURES

3-4. Object 1: To Center the Plate Level Bubble
When the Azimuth Axis Is Vertical (In the Direction
of Gravity)

1. Test 1. Level the instrument using the
telescope level. (Refer to the Paragraph 2-6
headed “To Level the Instrument”.) Check
the bubbles of the accessory plate level and
the circular plate tevel. The bubbles should be
centered.

2. Adjustment 1.
(a) With the telescope tlevel bubble
centered, center the bubble of the acces-
sory plate level and the circular plate level.
The bubbies should be centered.

2. Adjustment 1.
(a) With the telescope level bubble
centered, center the bubble of the acces-
sory plate level, using the capstan nuts
at one end of the level tube.

(b) Center the bubble of the circular
plate level using the four level screws. The
circular level mount rocks on a central
support. Loosen one screw and tighten
another; the bubble will move parallel to
the pair used and toward the screw
loosened.

(c) Repeat Test 1.

3-5. Object 2: To Rotate the Reticle Until the
Vertical Cross Line Lies In a Plane Perpendicular
to the Elevation Axis
NOTE: This adjustment destroys Adjust-
ments 3, 5, 6, and 7 which follow.
1. Test 2. Aim at a target, then swing the line
of sight up and down with the elevation
tangent screw. The vertical cross line should
remain on the target.

2. Adjustment 2.
(a) Expose the reticle adjusting screws
by unscrewing the protective cover just in
front of the eyepiece.

Provided courtesy of Brunson Instrument Co.
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3-6.

(b) Partly loosen two adjacent reticle
adjusting screws.
(c) Tap the loosened reticle adjusting

screws gently until the vertical cross line
is rotated to its correct position.

(d) Tighten the two reticle adjusting screws
with equal tension and without strain.

(e) Repeat Test 2.

Obiject 3: To Pass the Line of Sight Through the

Elevation Axis

3-2

NOTE: This adjustment will affect Adjustment

2 if tension is lost. It will also destroy
Adijustments 5, 6, 7, and 9 which follow.

1. Test 3.

(a) Aim at a distant target.

(b) Focus on and read a vertical optical
tooling scale place as near to the instrument
as possible.

(c) Reverse the telescope of the Jig Transit
and again aim at the distant target.

(d) Focus on and read the near scale.
The reading should be the same as that
obtained in step (b).

. Adjustment 3.

(a) Expose the reticle adjusting screws by
unscrewing the protective cover just in front
of the eyepiece.

(b) Loosen one of the side reticle adjusting
screws slightly.

(c) Check the direction and amount of the
error noted in Test 3. Using the top and
bottom reticle adjusting screws together,
adjust the reticle up or down in a direction
opposite to the error direction and for a
distance of about twice the amount of the
error. Never lose all adjusting screw
tension. Loosen one of the reticle adjusting
screws while tightening the other an equal
amount.

(d) Tighten the side reticle adjusting screw
loosened in step (b).

(e) Repeat Test 3.

Provided courtesy of Brunson Instrument Co.
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Object 4: To Make the Elevation Axis Perpen-

dicular To the Azimuth Axis

NOTE: This adjustment may affect Adjustments

6 and 7 slightly

1. Test 4.

3-8.

(a) Aim atahigh target (elevation angle about
45 degrees). Then, aim down at a horizontal
optical tooling scale (angle of depression
about 45 degrees), and read the optical
tooling scale.

(b) Reverse the telescope of the Jig Transit
and repeat step (a). The scale reading should
be the same as that obtained in step (a).

Adjustment 4.

(a) For Jig Transit: At the side of the
standard which carries the elevation tangent
screw, unscrew the accessory auto-reflection
mirror, the weight, or the cap on the end of
the axle. Remove the cover plate. This
exposes two capstan nuts below the axle. A
screw located above the axle. controls the
friction in the axle bearing. Eliminate one
fourth of the error by loosening one capstan
nut and tightening the other. Repeat Test 4.

(b) For Jig Transit Telescope Square:
Using a suitable spanner, free the lock ring
and rotate the eccentric sleeve until one
fourth of the error is eliminated. (See Figure
3-1.) Tighten the lock ring. Repeat Test 4.

Object 5: To Make the Line of Sight Perpen-

dicular To the Elevation Axis

NOTE: Two alternate tests and adjustments

are given; either may be used. This
adjustment may affect Adjustment 3.

1. Test 5A.

www.brunson.us

(a) Aim at a distant target at nearly the
elevation of the instrument.

(b) Plunge the telescope and read a distant
optical tooling scale in the opposite direction.

(c) Keeping the telescope plunged, reverse
the instrument to aim back at the distant target
used in step (a).

(d) Erect the telescope and read the same
distant optical tooling scale. The reading
should be the same as that obtained in

step (b).
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2. Adjustment 5A. (b) Focus on and read a horizontal optical

e

(a) Expose the reticle adjusting screws by
unscrewing the protective cover just in
front of the eyepiece.

(b) Loosen one of the side reticle adjust-
ing screws slightly.

(c) Adjust the reticle right or left to elimi-
nate one fourth of the error, using the top
and bottom reticle adjusting screws.
Loosen one of the reticle adjusting screws
and tighten the other screw an equal amount.
Never lose all tension.

(d) Tighten the reticle adjusting screw
loosened in step (b).

(e) Repeat Test 5A.

. Test 5B.

(a) Set one collimator in line with another
collimator, and position the Jig Transit be-
tween the two collimators.

(b) Aim at one collimator, and reverse the
instrument to double-check. Then, plunge
the telescope, and observe the other colli-
mator. The vertical cross lines should
coincide.

. Adjustment 5B.

(a) Expose the reticle adjusting screws by
unscrewing the protective cover just in front
of the eyepiece.

(b) Loosen one of the side reticle adjust-
ing screws slightly.

(c) Adjust the reticle up or down to eliminate
half the error, using the top and bottom
reticle adjusting screws. Loosen one reticle
adjusting screw while tightening the other
screw an equal amount. Never lose all
tension.

(d) Tighten the reticle adjusting screw
loosened in step (b).

(e) Repeat Test 5B.

TELESCOPE

tooling scale placed as near the instrument
as possible.

(c) Plunge and reverse the telescope and
aim at a distant target.

(d) Focus on the near optical tooling scale
and read the scale. The reading should be the
same as that obtained in step (b).

. Adjustment 6.

(a) Remove the two plug screws under the
two standards. (See Figure 3-2.) Screw in
the two special adjusting tools until they
stop.

(b) Loosen the three socket-head screws
on the plate slightly.

(¢) Turn the special adjusting tools and
slide the standards as required to eliminate
half the error.

(d) Tighten the uwee-socket head screws
on the plate.

(e) Repeat Test 6. If no further adjustment
is required, remove the adjusting tools and
install the plug screws.

HOLE FOR SPANNER
IN ECCENTRIC
SLEEVE

HOLE FOR SPANNER
IN LOCK RING

RN
TELESCOPE
AXLE

3-9. Object 6: To Pass the Line of Sight Through
the Aximuth Axis

NOTE: This adjustment may affect Adjustments HOLE FOR SPANNER
4 and 5. IN LOCK RING

1. Test 6. Figure 3-1. Telescope Axle Adjustment for Jig Transit
(a) Aim at a distant target. Telescope Square

Provided courtesy of Brunson Instrument Co.
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3-10. Object 7: To Intersect the Elevation Axis
With the Azimuth Axis

3 SOCKET HEAD SCREWS
LOOSEN SLIGHTLY
DO NOT REMOVE l
USE TORQUE
WRENCH 20 LBS.
TO RETIGHTEN
AFTER ADJUSTMENT —

NOTE: Adjustment 6 must be correct before
starting Adjustment 7.

1. Test 7.
There are several methods for accomplishing
this test, depending upon available equip-
ment. This test requires a near and a distant
target (preferably at infinity by collimation),
placed above or below the Jig Transit. The
best method is described; this method
requires an auto-collimation eyepiece, an
optical micrometer, and a 716250 Mirror
Target.
(a) Mountthe Jig Transit on an instrument
stand or a trivet. Position the mirror target
on the floor or table so that it is reasonably
centered under the Jig Transit.

(b) Sight down through the hollow vertical
axis and auto-collimate off the mirror
target using both the leveling screws and
the vertical tangent screw to bring the
cross lines into coincidence.

(c) Rotate the instrument 90 degrees and
check auto-collimation again. Eliminate
any error by adjusting the vertical tangent
screw in one direction and the two leveling
screws for tilt 90 degrees from the
telescope motion. Do not adjust the
leveling screws that are in line with the
telescope motion. It should now be
possible to turn the telescope through 360
degrees without disturbing auto-collima-
tion. The line of sight is now parallel to the
vertical axis.

(d) Set the optical micrometer to zero,
and focus onto the target on the mirror. Do
not disturb the setting of the vertical
tangent screw.

(e) Aim the telescope at the center of the
target, using only the leveling screws.

(f) Rotate the instrument 180 degrees. The
cross lines should remain on the target. I
there is an error, measure the error
distance with the optical micrometer.

J

OPTICAL
CLEARANCE

2 ADJUSTING
TOOLS

T
- 1y —

LEVELING SCREW

PLUG SCREW (4)

T

1.

N

3% x8U.S.STD. THD

Figure 3-2. How Line of Sight and Elevation Axis Are Made To Intersect Azimuth Axis
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2. Adjustment 7.
(a) Set the optical micrometer to one-
half the error measurement.

(b) Remove the four plug screws (Figure
3-2).

(c) Loosen the three socket-head screws
on the plate slightly.

(d) Screw in the two special adjusting tools,
as required, until they stop. Slide the stand-
ards, by turning the special adjusting tools,
until the cross lines are on the target center.

(e) Tighten the three socket-head screws
on the plate.

(f) Repeat Test 7. If no further adjustment
is required, remove the adjusting tools and
install the plug screws.

3-11. Object 8: To Make the Reflecting Surface of
the Auto-Reflection Mirror Perpendicular To the
Elevation Axis

Two test methods are given; use either test, depend-
ing upon available equipment.

1. Test 8A.
(a) Set up an auxiliary transit in the posi-
tion shown in Figure 3-3. Aim the auxiliary
transit at the reflection (in the auto-reflec-
tion mirror) of a precise point on the optical
tooling scale.

(b) Plunge the telescope of the Jig Transit
on its elevation axis. The reflection of the

Section Il
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point should remain on the cross lines of the
auxiliary transit.

. Test 8B.

(a) Set a transit with an auto-collimating
attachment as close to the auto-reflection
mirror as practical, and auto-collimate off
the surface of the auto-reflection mirror.

(b) Plunge the telescope of the Jig Transit
180 degrees. The cross lines of the transit
should remain aligned.

3. Adjustment 8.

AUXILIARY TRANSIT

JIG TRANSIT -

MIRROR

There are three spring clips on the face
side of the auto-reflection mirror. Behind
the center of each clip is a support that
holds the mirror against the pressure of the
spring clip. Two of the supports are cap-
stan-head screws whose heads are behind
the mirror mount; the other support is a
fixed hidden point. If the auxiliary transit
is placed close to the auto-reflection
mirror, it is possible to adjust the mirror
while observing the effect by looking into
the auxiliary transit; otherwise, one opera-
tor must look into the transit and direct a
second operator on how to move the auto-
reflection mirror. The adjustment procedure
is as follows:

(a) Turn the telescope of the Jig Transit
on its elevation axis so that one of the screws
(A, Figure 3-4) is level with hidden point P
in Figure 3-4.

(b) Aim the vertical cross line of the auxiliary

transit at a certain line on the optical tooling
scale reflection in the auto-reflection mirror.

POST
FINE SCALE

____________________ @

————————— APPROX. 15 FT.

TOP VIEW

Figure 3-3. Jig Transit and Auxiliary Transit Arranged for Auto-Reflection Mirror Adjustment

Provided courtesy of Brunson Instrument Co.
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(c) Reverse the telescope of the Jig Transit
so that the arrangement shown in Figure 3-4
(2) results. Note the error in the scale reading
of the auxiliary transit.

(d) Adjust screw (A, Figure 3-4) to eliminate
one-half the error.

(e) Turn the telescope of the Jig Transit so
that the arrangement shown in Figure 3-4
(3) results.

(f) Aim the vertical cross line of the auxiliary
transit at a certain line on the optical tooling
scale reflection in the auto-reflection mirror.

(g) Reverse thetelescope ofthe Jig Transit
so that the arrangement shown in Figure
3-4 (4) results. Note the error in the scale
reading of the auxiliary transit.

(h) Adjust screw (B, Figure 3-4) to elimi-
nate one-half the error.

(i) Repeat Test 8A or 8B.

POSITION 1 B AT BOTTOM AIM AUXILIARY TRANSIT

Figure 3-4. Adjustment Positions of Auto-Reflection Mirror

3-6

2. B AT TOP. ADJUST SCREW A
3. B AT LEFT AIM AUXILIARY TRANSIT
4. B AT RIGHT ADJUST SCREW B

NOTE:

Screw positions are shown viewing face of mirror
Screws A and B are visible behind mirror. Support
Point P is not visible

3-12 Object 9: To Adjust the Reticle of the Cross-
Axis Telescope of the 71 1026 Jig Transit Telescope
Square So That Its Line of Sight Is Parallel To the
Elevation Axis

1. Test 9.
(a) Aim the cross-axis telescope at the infinity
reticle of a collimator, or auto-collimate off a
mirror.

(b) Turn the main telescope 180 degrees
in elevation. The aim of the cross-axis tele-
scope should be undisturbed.

2. Adjustment 9. (See Figure 3-5.)
(a) Unscrew the cover ring from the eye-
piece end of the cross-axis telescope to
expose four reticle adjusting screws.

(b) To raise or lower the aim of the Line of
Sight, loosen one of the side reticle adjust-
ing screws slightly, and make the required
adjustment by adjusting the top and bottom
reticle adjusting screws equal amounts in
opposite directions (tighten one, loosen
the other) in small steps. Never lose all
tension. To move the aim of the line of
sight left or right, use the two side reticle
adjusting screws in the same manner.

(c) Repeat Test 9.

] MAIN TELESCOPE

et

P

COVER RING

CROSS-AXIS
LINE OF SIGHT

i

EYEPIECE

RETICLE
ADJUSTING
SCREWS
(Sighting Left)

Figure 3-5. Schematic View of Cross-Axis Optical System
in Jig Transit Telescope Square
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APPENDIX— ACCESSORIES

711111 711113 711115 711130
Optical Micrometer Metric Optical Optical Micrometer Circular Auto-Reflection Mirror
Micrometer

—
—
,"1". » \
1 \
711140 711211 711231 711241
Auto-Reflection Auto-Collimation Right-Angle Combination Auto-Collimation,
Target Conversion Unitl Eyepiece Projection, Right-Angle Eyeptece

e

711260
Prismatic
Eyepiece
71 3250 713260 715511
Coincidence Level Vial Auto-Collimation
Level IHumination Unit

Figure A-1. Jig Transit Accessories
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A-1. 711111 OPTICAL MICROMETER WITH
VERNIER SCALE
Description
The 71 1111 Optical Micrometer with Vernier Scale
can be installed on the objective end of the instru-
ment telescope to enable measurement of horizontal
or vertical displacement from the instrument line of
sight. Itsrange is+0.100inch. Displacements can be
read directly to 0.001 inch on a uniformly graduated
red and black scale. Readings to 0.0001 inch can be
made on the vernier scale. The Optical Micrometer
operates by displacing the line of sight parallel to
itself. (See Figure A-2.)

TOOLING MICROMETER
SCALE PLATE
]
!"(Flcl
» ¥ 4
=m- 3 f
= ®@:g
=8l ]
= <-:-=
=k 8
= _cD ‘m
=21 4
=<if
=r—:a
= o:=
=i
— ' w
= «~:a
d— -

SCALE READING
BETWEEN 2 5AND 2.6

wrrEFACE
= ]

2'a's’8lza's's8224l6'83
SENEEESEEASSNARANNENERRNEEENENE

CROSS HAIR
AT NEXT WHOLE
NUMBER (2.5)

The Optical Micrometer has a dustproof cover glass,
and a split clamp for mounting. It can be adjusted
and calibrated without removal from the instrument.

Installation and Adjustment
1. Free the split-ring clamp screw of the Opti-
cal Micrometer.
2. Slide the Optical Micrometer onto the front
end of the instrument telescope. Position the
Optical Micrometer drum on top or under-
neath the telescope to measure horizontal dis-
placements, or turned 90 degrees to measure
vertical displacements.

OBJECTIVE MICROMETER
LENS DRUM

w10

8

4 0 - DRUM AT ZERO
— POSITION

a

o 0

* y
\ — ROTATE DRUM
1. = DOWN
% —| READ MICROMETER
= 068
! - ——

2,500 SCALE READING
+ 068 TRAVEL OF MICROMETER

2.568 CORRECT READING OF
TOOLING SCALE

Figure A-2. Example of Optical Micrometer Use
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3. Tighten the split-ring clamp screw slightly
so that the Optical Micrometer will turn with-
out play.

4. Aim at a target.

5. Turn the drum of the Optical Micrometer
back and forth throughout its full range.
Rotate the Optical Micrometer on the instru-
ment telescope until the appropriate cross line
remains on the target through the full range of
drum rotation, and tighten the split-ring clamp
screw.

6. It is suggested that the instrument be cali-
brated with the Optical Micrometer in place,
and that the Optical Micrometer be left on the
instrument during storage. This will minimize
the need for repeated calibration.

Use
To use the Optical Micrometer to measure displace-
ment from a reference line, proceed as follows:

1. Install and adjust the Optical Micrometer
onthe Jig Transit. Setthe Optical Micrometer
to zero.

2. Aim the Jig Transit line of sight at a refer-
ence target.

3. Position an optical tooling scale horizontally
with its zero end against the object whose
distance from the reference line is to be deter-
mined.

4. Sight at the optical tooling scale and note
where the line of sight strikes the scale,

5. Turn the Optical Micrometer knob so that
the line of sight is made to coincide with the
next smaller valued 0.100 inch mark on the
optical tooling scale. (See Figure A-2.)

6. Record the inch and tenth of inch values of
this mark of the optical tooling scale. Add the
number of thousandths of an inch read from
the Optical Micrometer scale. If greater preci-
sion is required, use the readings from both
the Optical Micrometer scale and the Optical
Micrometer vernier. Units of 0.0001 inch can
be read from the vernier.

A-2. 711113 METRIC OPTICAL MICROMETER
WITH VERNIER SCALE

Description

The 71 1113 Metric Optical Micrometer with Vernier
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Scale is similar to the 711111 Optical Micrometer
with Vernier Scale, except that it is calibrated in
metric units. Its range is 2.0 mm, the main scale
reads directly to 0.02 mm, and the vernier scale reads
t0 0.0002 mm.

Installation and Adjustment

The installation and adjustment procedure is the
same as that for the 71 1111 Optical Micrometer with
Vernier Scale.

Use

Use of the 711113 Metric Optical Micrometer with
Vernier Scale is basically similar to that described
forthe 71 1111 Optical Micrometer with Vernier Scale.
Because the 71 1113 Metric Optical Micrometer with
Vernier Scale is calibrated in metric units, it is nor-
mally used in conjunction witha 716041 WYTEFACE®
Metric Optical Alignment Scale, and all displacement
measurements are made in units of mm rather than
inches.

A-3. 711115 OPTICAL MICROMETER

Description

The 711115 Optical Micrometer is similar to the
711111 Optical Micrometer with Vernier Scale,
except that it has an auto-reflection target photo-
etched on its cover glass.

Installation and Adjustment

The installation and adjustment procedure is the
same as thatforthe 71 1111 Optical Micrometer with
Vernier Scale.

Use

To use the 711115 Optical Micrometer to measure
displacement from a reference line of sight, use the
same procedure as described for the 71 1111 Optical
Micrometer with Vernier Scale. The auto-reflection
target facilitates auto-reflection, whereby a mirror is
set perpendicular to the instrument line of sight or,
conversely, the instrument line of sight is set per-
pendicular to the mirror. For auto-reflection, pro-
ceed as follows:

1. Install and adjust the Optical Micrometer
on the Jig Transit. Set up the instrument so
that its line of sight strikes the surface of the
auto-reflection mirror.

-3
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2. Focustheinstrumentand aim at the reflec-
tion of the auto-reflection targetin the mirror.
(See Figure A-3.)

3. Adjust the auto-reflection mirror (or the Jig
Transit) so that the target reflection coincides
with the reticle pattern. The mirror surface is
then perpendicular to the line of sight of the
Jig Transit.

A-4. 711140 WYTEFACE® AUTO-REFLECTION
TARGET (ALUMINUM)

Description

The 71 1140 WYTEFACE® Auto-Reflection Target is

designed for installation on the objective end of the

telescope of the Jig Transit or on the Optical Microm-

eter. It provides a point of reference on the line of

sight for auto-refiection.

Installation and Adjustment
The 71 1140 WYTEFACE Auto-Reflection Targetis
provided with a spring-fit mounting ring. It can be
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mounted directly on the mounting lip at the objec-
tive end of the telescope barrel of the Jig Transit, or
onthe mounting lip on the Optical Micrometer. It has
two sets of paired-line targets oriented approxi-
mately 45° from each other. The first set consists of
the finer pairs for ciose-in sights, and the second set
consists of widely spaced pairs forlong sights. After
installation, the 71 1140 WYTEFACE Auto-Reflec-
tion Target must be rotated so that the appropriate
set of paired lines is oriented to the instrument reti-
cle lines. This can be done approximately by “eye-
balling” at the time of mounting, and refined by ob-
serving the reflected image of the 71 1140 WYTE-
FACE Auto-Reflection Target pattern in a mirror
placed perpendicular to the line of sight of the
instrument. When changing from the short range
pattern to the long range pattern, the entire 71 1140
WYTEFACE Auto-Reflection Target must be rotated
approximately 45° and re-oriented to the instrument
reticle.

[ =0t

B. Built-in auto-reflection target.

REFLECTION OF
TELESCOPE TARGET

PATTERN NOT CENTERED PATTERN CENTERED

C. What the observer sees.

Figure A-3. Auto-Reflection
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Use

To use the 71 1140 WYTEFACE® Auto-Reflection Tar-
get for auto-reflection, install it on the instrument or
optical micrometer, adjust it, and follow the same
procedure as described for the 71 1115 Optical
Micrometer.

A-5. 711211 AUTO-COLLIMATION
CONVERSION UNIT

Description

The 71 1211 Auto-Collimation Conversion Unit can
be used to convert the Jig Transit Telescope into an
auto-collimating telescope. It is supplied complete
with a lightplug assembly, cord, switch and fixed
6-volttransformer. It operates directly from 110 volts
AC, 50-60 Hz. The Auto-Collimation Conversion Unit
consists of two major parts: the beam splitter with its
mount, and the illumination unit. The illumination
unit may be ordered separately for replacement as
715511 Auto-Collimation lilumination Unit. (See Para-
graph A-11.)

AUTO-COLLIMATION %
CONVERSION UNIT

Figure A-4. Installation Location for 71 1211
Auto-Collimation Conversion Unit
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Installation

To install the 71 1211 Auto-Collimation Conversion

Unit on the Jig Transit, proceed as follows:
1. Locate the dust cover plate on the under-
side of the telescope tube just forward of the
eyepiece. (See Figure A-4.)
2. Remove the two dust cover plate attaching
screws, then remove the dust cover plate. The
same two screws are used to mount the Auto-
Collimation Conversion Unit.
3. Insert the Auto-Collimation Conversion Unit
into the opening in the telescope tube. Note
that the mounting holes are off-center so that
the Unit can be mounted only in its proper
orientation. The Unitshould be mounted with
its wide edge forward of the holes. When the
Unit has been properly positioned, Insert the
mounting screws and snug the screws tight.
4. The 71 5511 Auto-Collimation lllumination
Unit is provided with an on-line 6-volt trans-
former with a 3-prong, twist-lock male con-
nector. (Thisisinaccordance with AlArequire-
ments.) Plug the male connector into a suit-
able 110 volt AC outlet or extension cord con-
nected to such an outlet. if a 3-prong, twist-
lock outlet or extension cord is not available,
the unmounted female connector supplied
with the Auto-Collimation Conversion Unit
can be used to fabricate an extension cord or
short pig-tail to adapt to the available AC out-
let or extension cord.
5. Turnonthe switch and check the lightinthe
Auto-Collimation lllumination Unit. It is used
toilluminate the cross lines of the telescope.

Use

The auto-collimation process can be used to posi-
tion a part perpendicular to the line of sight of the
telescope With the Auto-Collimation Conversion
Unit installed, mount an optically flat target mirror
onthe partthatisto be positioned so that the reflec-
tive surface of the mirror is approximately centered
on the line of sight of the telescope. When the tele-
scopeisaimed atthe mirrorand focused, it serves as
a telescopic sight and both the illuminated cross
lines and the reflection of those cross lines in the
mirror can be seen through the telescope. By adjust-
ing the part so that the reflection of the cross lines
coincides with the actual cross lines of the reticle,
both the mirror and the part are perpendicular to the
line of sight of the telescope. (See Figure A-5.)
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A-6. 711231 RIGHT-ANGLE EYEPIECE
Description

The 71 1231 Right-Angle Eyepiece can be used in
place of the standard eyepiece of the Jig Transit
Telescope for very low setups or when working close
to walls, columns, or other obstructions. The Right-
Angle Eyepiece also makes it possible to use the Jig
Transit for zenith sights. It maintains a fully erect
image, and can be rotated through 360 degrees for
sighting from any angle perpendicularto theline of sight.

Installation and Adjustment

Unscrew the standard eyepiece from the Jig Transit
telescope and install the Right-Angle Eyepiece on
the telescope. Observe the reticle; if the reticle can-
not be brought into sharp focus using the Eyepiece
focusing ring, the following adjustment is required:

1. Setthe Right-Angle Eyepiece atthe middie
of its total movement.

2. Remove the eyepiece and adapter from the
Eyepiece assembly. (See Figure A-6.) Loosen
setscrew “A” with a 0.023 inch socket wrench.

3. Movethelens mountinoroutinsmallincre-
ments, installing the eyepiece and adapterand
checking the focus after each adjustment,
until the reticle can be focused sharply with
the Eyepiece focusing ring.

4. Remove the eyepiece and adapter and tight-
en setscrew "A”.

BEFORE TILT
IS CORRECTED

REFLECTED
CROSS LINES

DOTTED LINES ARE

Views through telescope

5. Recheck reticle focusing. If necessary, re-
peat steps 1 through 4.

Use

Except for the fact that the eyepiece is displaced 90 de-
grees relative to the instrument line of sight, the Right-
Angle Eyepiece is focused and used in the same
manner as the standard eyepiece. Merely position
the eyepiece for most convenient sighting.

A-7. 711241 COMBINATION AUTO-
COLLIMATION, PROJECTION,
RIGHT-ANGLE EYEPIECE

Description

The 711241 Combination Auto-Collimation, Projec-
tion, Right-Angle Eyepiece is interchangeable with
the standard eyepiece of the Jig Transit telescope. It
can be converted in the field as required to form a
straight through vision system, or a right-angle
vision system. The unit includes a variable output
transformer for use with 110 volts AC, 50-60 Hz.

Installation and Adjustment

Unscrew the standard eyepiece from the Jig Transit
telescope, and screw on the Combination Auto-Colli-
mation, Projection, Right-Angle Eyepieceinits place.
Observe the reticle through the Eyepiece; if the reti-
cle cannot be brought into sharp focus using the
Eyepiece focusing ring, adjust the Eyepiece as
follows:

AFTER TILT
IS CORRECTED

EYEPIECE
MIRROR SEBr.\JlgCTWE—\ RETICLE \f
| s | \ —
2
/]
LY 4
SEMI-TRANSPARENT LIGHT

GLASS MIRROR

Figure A-5. Auto-Collimation
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Use

1. Setthe Eyepiece to the approximate center
of its movement. Then, unscrew the entire
unit.

2. Loosen setscrew “"A” (Figure A-7) with a
0.035inch hexagon key.

3. Move thelens mountin oroutinsmallincre-
ments. Check the reticie focusing after each
incremental adjustment.

4. When the reticle can be focused sharply
with the Eyepiece focusing ring, tighten set-
screw “A”.

5. Focus the telescope at infinity.

6. Hold a piece of white paper approximately
two feet from the end of the telescope.

7. Connect the projection unit to the trans-
former, switch on AC power, and observe the
projected filament on the white paper. If the
filament does not appear sharp, loosen the
four projection unit adjusting screws and
move the lamp forward or backward until the
filament appears sharp.

8. Adjust the lamp with the four projection
unit adjusting screws until the filament ap-
pears centered in the projected circle of the
field.

9. Refocus the telescope until the reticle ap-
pears sharp on the white paper. The projecten
circle should be brightand evenlyilluminated.
If a shadow appears in the field, the lamp
(filament) is not centered properly; repeat
step 8.

1. To use the Combination Auto-Collimation,
Projection, Right-Angle Eyepiece for right-angle
viewing, merely position the Eyepiece for most
convenient viewing, and focus and use the Eye-
piece in the same manner as the standard
eyepiece.

2. To use the Combination Auto-Collimation,
Projection, Right-Angle Eyepiece for straight-
through viewing, interchange the projection unit
and the eyepiece/eyepiece mount assembly.
Then, focus and use the Eyepiece in the same
manner as the standard eyepiece.

3. To use the Combination Auto-Collimation,
Projection, Right-Angle Eyepiece, for auto-colli-
mation, connect the projection unit to its trans-
former, switch on AC power, and push the prism
slide assembly to the right. The auto-collimation
process is the same as that described for the
71 1211 Auto-Collimation Conversion Unit.
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4. To use the Combination Auto-Collimation,
Projection, Right-Angle Eyepiece as a projection
eyepiece, connect the projection unitto its trans-
former, switch on AC power and push the prism
slide assembly to the left.

Set screw "A”

Eyepiece

Eyepiece

Set screw "A”"

Figure A-7. 71 1241 Combination Auto-Collimation,

Projection, Right-Angle Eyepiece

A-8. 711260 PRISMATIC EYEPIECE

Description

The 711260 Prismatic Eyepiece is used as an at-
tachment onthe standard eyepiece of the Jig Transit
for very low setups, or when working close to walls,
columns, or other obstructions. It may be rotated
through 360 degrees and gives an erect but reversed

image.

4-7
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Installation

To install the 71 1260 Prismatic Eyepiece, unscrew
the end ring of the standard eyepiece, and screw on
the Prismatic Eyepiece in its place. No adjustments
are required.

Use

To use the Prismatic Eyepiece, merely rotate it to the
position that enables the most convenient viewing,
and sight through the Prismatic Eyepiece. Note that
the Prismatic Eyepiece will give a reversed image.

A-9. 713250 COINCIDENCE LEVEL

Description

The 71 3250 Coincidence Level can be used on the
Jig Transit as either the plate level or the telescope
level. Its sensitivity is 20 seconds of arc per 2 mm
movement. The Coincidence Level offers the advan-
tage of more precise indication.

Installation

Remove the mounting hardware for the level to be
replaced, and remove this level from the Jig Transit.
Install the Coincidence Level in its place, using the
same mounting hardware.

Use

To use the Coincidence Level for leveling of the Jig
Transit, adjust the mirror on the Coincidence Level
so that the two ends of the level bubble are visible in
the mirror. Then, level the instrument, following the
normal instrument leveling procedure (Paragraphs
2-6, Section 2), until the ends of the bubble, as viewed
in the mirror, coincide. This process isillustrated in
Figure A-8. When the two ends of the bubble coin-
cide, the bubble is centered.

A-10. 71 3260 LEVEL VIAL

Description

The 713260 Level Vial can be used on the Jig Transit
as either the plate level or the telescope level. (it is
supplied on the standard instrument as the telescope
level.) It has a sensitivity of 20 seconds of arc per
2mm movement.

Installation

Remove the mounting hardware for the level to be
replaced, and remove this level from the Jig Transit.
instail the Level Vial in its place, using the same
mounting hardware.

Use
To level the instrument to which the Level Vial is

4-8

attached, use the normal instrument leveling proce-
dure (Paragraphs 2-6, Section 2). When the Level
Vial bubble is centered, the instrument is level.

Mirrors —_
%
i |
| b
N1/
Bubble in
coincidence
Mirrors —

~~~~~~~~ N

Views seen
by observer

Figure A-8. Coincidence Level

A-11. 71 5511 AUTO-COLLIMATION
ILLUMINATION UNIT

The 71 5511 Auto-Collimation lllumination Unit is
part of the 71 1211 Auto-Collimation Conversion
Unit, although it may be ordered separately for
replacement purposes. It consists of a transformer,
cord, switch, and light plug assembly. It is designed
for operation from 110 volts AC, 50-60 Hz, and may
be used with all auto-collimation illumination attach-
ments. Installation and use are described in connec-
tion with the 71 1211 Auto-Collimation Conversion
Unit.

A-12. 711130 CIRCULAR AUTO-REFLECTION
MIRROR

Description

The 71 1130 Circular Auto-Reflection Mirror is in-
stalled on the elevation axle of the 71 1010 Jig Transit
when the Jig Transitis to be used for establishing a
plane perpendicular to a line of sight. The 2-5/16
inch diameter mirror is optically flat to within 1/4
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wavelength of light. It can be mounted on eitherend
of the Jig Transit elevation axle, and it can be adjusted
to square with the elevation axle by means of two
adjusting screws.

Installation and Adjustment

To install the Circular Auto-Reflection Mirror,
unscrew the axle cap from the desired end of the
elevation axle of the Jig Transit, and screw the Circu-
lar Auto-Reflection Mirror onto the axle end. Follow-
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ing installation, check and adjust the Circular Auto-
Reflection Mirrorin accordance with Paragraph 3-11,
Testand Adjustment Procedures, in Section 3 of this
manual.

Use

Use of the Circular Auto-Reflection Mirror is covered
in Paragraph 2-9, “To Aim a Jig Transit with an Auto-
Reflection Mirror at 90 Degrees to a Reference Line”,
in Section 2 of this manual.
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715015

Heavy-Duty
Low-Instrument Stand

,"'\g 3

\

iy

715025

Heavy-Duty
High-Instrument Stand

715030

Portable Instrument Stand

715070

Trivet

Figure A-9. Typical Instrument Stands
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A-13. 715025 HEAVY DUTY HIGH
INSTRUMENT STAND

The 715025 Heavy Duty High Instrument Stand provides an
exceptionally rigid support for optical tooling and other
instruments. It is easily positioned by rolling on retractable
rubber covered casters. A quick release mechanism places
the stand on three adjusting bolts with swivel pad shoes.
The bolts permit leveling of the stand. Range of tilt 5°
approx.

The center column is height adjustable by cranking a large
diameter hand wheel which operates a fine drive worm and
pinion. A precision rack is ground directly into the column.
Range 33 in., adjustment from 40 to 73 in. between shoes
and instrument base interface. A clamp lock holds the
column to any desired height. Capacity, 150 Ibs.

The column head is rotatable through 360° with a locking
clamp to hold it in position. U.S. Standard 3% x 8 thread is
provided for instrument attachment. The column is hollow
fordownward sighting, with a clear aperture of 1 in. diam-
eter. The column head is provided with a rubber shock
bumper for instrument protection in the event the elevation
clamp is released under load. A shock resistant plastic
thread cap is provided.

Floorspace required, 3 ft. 6in. x 3 ft. 6 in. Net weight 230 Ibs.
approx. Shipping weight, 274 Ibs. approx. Cube, 45 cu. ft.

A-14. 715015 HEAVY DUTY LOW INSTRUMENT STAND

Same as 71 5025 except range is 17 in., adjustment from
24 to 41 in. Floor space required, 3 ft. 6 in. x 3 ft. 6 in. Net
weight, 190 Ibs. approx. Shipping weight, 230 Ibs. approx.
Cube, 45 cu. ft.

A-15. 715030 PORTABLE INSTRUMENT STAND

The 715030 Portable Instrument Stand provides a firm, rigid
support for optical tooling, surveying and other optical
metrological instruments. Triangular bracing of the legs
assures stability. The legs are removable and telescope
for compact storage and easy transporting of the stand
from one location to another. Stability is not sacrificed
despite the compactness and light weight (approx. 28 Ibs.)
of the stand

The height of stand is adjustable from 31 to 51'2in. with its
adjustable center column and telescoping legs. The star
adjusting wheel at the head end permits fine adjustment of
the column height within a range of 3 in. A positive hand
clamp prevents accidental height changes.

The column swivel head can be rotated through 360° and
locked in any position. It has amounting ring at the top with
U.S. Standard 3% x 8 thread for attaching brackets or
instruments. Column and swivel head are hollow to provide

a 1% in. diameter clear aperture for downward sighting. A
removable plastic cap protects mounting ring threads when
stand is not in use.

The leg attachment screws are permanently fastened to the
head. These screws and the leg clamp screws are fastened
with an Allen wrench which comes attached to the tripod
head by a spring clip

The upper legs of the stand are made of aluminum tubing;
the lower legs with stainless steel insert to prevent fretting
and wear.

The swivel pad feet on the lower legs facilitate set-ups on
hard surfaces. The swivel pad feet can be unscrewed and
replaced with the stainless steel points furnished with stand.

A-16. 715070 TRIVET

The 71 5070 trivet is a special device for supporting a jig
transit, transit, or level near the floor or at any position
where the line of sight is low. It is very rigid in construction
and is supported by removable, hardened steel points. [f
desired, the steel points may be removed and the trivet
bolted directly to a jig or fixture having % x 18 male thread.
Thetrivet has a U.S. Standard 3" x 8 thread head, its height
is 5% in. and it covers aradius of 4% in. Mounting hole sizes
are % x 18 thread. Weight 6 Ibs. approx.

A-17. INSTRUMENT STAND ACCESSORIES

*71 5048 Extension Piece —This 5 in. extension piece in-
creases the maximum height of instrument stands. Itis
fitted with a U.S. Standard 3% x 8 male thread at one end
and a 3% x 8 female thread at the other end. The use of the
extension piece does not affect the range of adjustment of
the stands. Two or more extension pieces can be used to
increase height still further. Weight 5 Ibs. approx.

)

Figure A-10. Typical Instrument Accessories

715085

*To order oniy
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71 5050 Extension Piece —Same as 71 5048 except 10 in.
size. Weight 10 Ibs. approx.

71 5052 Extension Piece —Same as 715048 except 20 in.
size. Weight 18 Ibs. approx.

715060 Precision Lift (For Instrument Stands) —The Pre-
cision Lift ensures precise vertical control of the horizontal
crosshair of a previously levelled instrument. Mounted on
an instrument stand, the Precision Lift provides up to %in.
of vertical motion. It is especially valuable for "bucking in”
on targets in the horizontal plane—where there must be
fine'vertical adjustment of the levelled instrument.

The Precision Lifthas a U.S. Standard 3% x 8 female thread
for mounting to any standard tripod, trivet, or instrument
stand.

The Precision Lift has a U.S. Standard 3" x 8 male thread
for instrument mounting. A 1% in. diameter hole through

Copyright 1986-2011

the vertical centerline provides for vertical plumbing with
the mounted instrument. Smooth green finish. Weight 8%
Ibs. approx.

71 5085 Precision Mechanical Lateral Adjuster—A pre-
cision lathe cross compound made of stress relieved
Meehanite! For “bucking” jig transits or other optical tool-
ing instruments into line. The graduated micrometer drum
reads to0.001 in., numbered every .010in.,range0.1in. Itis
operated by hand crank. Slide travel 2% in. Clear aperture
for downward sighting 2% in. diam., near center of travel,
1%in. diam., atend. U.S. Standard 3% x 8 threads, male top,
female bottom. Weight 11 Ibs. approx.

71 5087 Precision Compound Mechanical Lateral Ad-
juster — Same as 715085 except provides for adjustments
in two planes.
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