
PC2010A

TM

P
C
2
0
1
0

S
U
R
B
A
N

T
O
O
L

I
N
C

Workholding and Inspection Equipment
Suburban Tool, Inc.





i

SUBURBAN TOOL, INC. has 40+ years experience in manufacturing the highest quality workholding
products and inspection equipment. A significant part of Suburban’s quality is due to our experienced
craftsmen adhering to precision standards. Suburban’s products are manufactured by using exacting
procedures. These products are intended for use by knowledgeable and experienced people.

Take time to review the ever growing product line in the pages that follow.  The products shown are proudly
MADE IN THE USA!

Suburban Tool is a member of the:

Association for Manufacturing Technology
(AMT)

www.amtonline.org

Eastern Michigan Tool & Die Collaborative
(EMTD)

www.emtd.net

Industrial Supply Association
(ISA)

www.isapartners.org

Michigan Manufacturers Association
(MMA)

www.mma-net.org

Suburban’s 64,000 square foot facility in Auburn Hills, Michigan
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MASTER-VIEW™

14” OPTICAL COMPARATORS

•  Suburban’s own MV-DRO2 digital readout with:
�  Part view to show the relationship between all part features.
�  5.7" LCD screen.
�  Direct measurement of circles, arcs, angles, points,
   lines, distance, perpendicularity, parallelism and slots.
�  Part programming.
�  Auto-enter, looping and auto-finish.
�  360° digital protractor.
�  Multiple languages.
�  Output to PC or printer.
�  Inch-mm conversion.
�  Skew capability.

•  1 micron glass scales.

•  Display reads to 0.0001”.

•  Two long-life tungsten-halogen

light sources.
•  Extra bright surface illumination

through duplex fiber optics.

•  Individual switches select profile,

surface or combination surface-profile

illumination modes.

•  High capacity 4-1/2” X 19” stage with 8”

horizontal and 4” vertical travel.

•  Ball way construction handles loads to

100 pounds.

•  Heavy-duty monorail type welded steel

frame.

•  Rotating frosted glass screen with 90° crosslines

and 360° protractor markings.

•  Vernier readings to 5 arc minutes.

•  10 power lens system (20 & 50X optional).

•  Edge detection is standard.

•  Screen mounted overlay chart clips.

•  Weighs 275 pounds.

•  Measures 46-1/2” long x 22-1/2” wide x 35-1/2” high.

MV-140-SE

Additional MV-140 Models:

MV-140-QRE Same as above, but with Metronics® Quadra-Chek digital readout, instead of the MV-DRO2.
MV-140-S Same as MV-140-SE, but without edge detection.

MV-140-SE  WITH ERECT IMAGE
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MASTER-VIEW™

14” OPTICAL COMPARATORS

MV-14

MV-14-P

MV-14-P

Includes MV-14 features plus:

•  Fagor NV-20 2-axis digital readout* with:
�  Linear compensation.
�  Inch-mm conversion.
�  Absolute-incremental switch.

•  5 micron glass scales.
•  Display reads to 0.0005”.
•  Weighs 215 pounds.

•  Digital LCD scales on X and Y axes provide readings to 0.0005”.
•  Output from scales that is compatible with most SPC systems.
•  Two long-life tungsten-halogen light sources.
•  Extra bright surface illumination through duplex fiber optics.
•  Individual switches select profile, surface or combination

surface-profile illumination modes.
•  High capacity 4-1/2” X 19” stage with 8” horizontal and 4”

vertical travel.
•  Ball way construction handles loads to 100 pounds.
•  Heavy-duty monorail type welded steel frame.
•  Rotating frosted glass screen with 90° crosslines and 360°

protractor markings.
•  Vernier readings to 5 arc minutes.
•  10 power lens system.
•  Overlay chart clips.
•  Weighs 188 pounds.
•  Measures 48-1/2” long x 22-1/2” wide x 34” high.

MV-14

* Does not have SPC output.
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MV-14-Q

MV-14-SE

MASTER-VIEW™

14” OPTICAL COMPARATORS

•  Suburban’s own MV-DRO2 digital readout with:
�  5.7" LCD screen.
�  Direct measurement of circles, arcs, angles,
   points, lines, distance, perpendicularity,
   parallelism and slots.
�  Auto-enter, looping and auto-finish.
�  360° digital protractor.
�  Multiple languages.
�  Output to PC or printer.
�  Inch-mm conversion.
�  Skew capability.
�  Part view to show the relationship between all
   part features.

•  1 micron glass scales.

•  Display reads to 0.0001”.
•  Weighs 230 pounds.

MV-14-S

Includes MV-14 features plus:

Additional MV-14-S Model:

MV-14-SE MV-14-S with fiber optic edge detection.

MV-14-Q

Includes MV-14 features plus:

•  Metronics Quadra-Chek® 200 series readout with:
�  Geometric functions.
�  Easily calculate distance, angle, intersection, radius,

     diameter, part skew, etc.
�  Output to printer or PC.

•  1 micron glass scales.

•  Display reads to 0.0001”.
•  Weighs 220 pounds.

Additional MV-14-Q Models:

MV-14-QE MV-14-Q with fiber optic edge detection.
MV-14-QR MV-14-Q with digital protractor.
MV-14-QRE MV-14-Q with fiber optic edge detection and digital protractor.
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MASTER-VIEW™

ACCESSORIES

LENSES

MV-14-BASE

CABINET BASE

•  Has inside shelf to store charts, fixtures, etc.

•  Includes casters.

#LEDOM HTGNEL HTDIW THGIEH )#(TW

ESAB-41-VM "2/1-64 "42 "2/1-43 581

•  Bayonet mount for quick change-out.

MV-14-HOOD

HOOD

•  Reduces shadows and glare from overhead lights.

•  Easily attaches with two screws.

•  For use with MV-14 models only.

#LEDOM HTGNEL HTDIW THGIEH )#(TW

DOOH-41-VM "61/7-01 "8/5-02 "4/3-9 8

MV-14-50XMV-14-20X

REMOTE DIGITAL READOUT

•  Provides easy to read remote x-axis & y-axis display.

•  For use on the model  MV-14 only.

•  Includes all cables and a  bracket for mounting to the MV-14 housing.

MV-14-RD2

#LEDOM NOITPIRCSED )#(TW

X02-41-VM sneLrewoP02 2

X05-41-VM sneLrewoP05 2

#LEDOM HTGNEL HTDIW THGIEH )#(TW

2DR-41-VM "2/1-4 "4/1-8 "2/1-6 7
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MASTER-VIEW™

ACCESSORIES

RRV-473

MV-14-CTR

CENTERS

#LEDOM YTICAPAC )#(TW

RTC-41-VM retemaiD"3XgnoL"41 01

MV-14-VB

V-BLOCK

ROTARY VISE

•  Graduated 360° in 1° increments.

•  Fits all MV-14 and MV-140 models.

•  Features a spring-loaded tailstock.

•  Fits all MV-14 and MV-140 models.

•  Easily hold round parts.

•  Includes clamp and screws.

•  Fits all MV-14 and MV-140 models.

#LEDOM HTGNEL HTDIW THGIEH YTICAPACWAJ )#(TW

374-VRR "8/5-5 "8/1-7 "8/1-3 "8/1-2 9

#LEDOM

EZISKCOLB-V
YTICAPAC

).AID(

TW

)#(
HTGNEL HTDIW THGIEH

BV-41-VM ""2/1-2 "2/1-2 "2 "8/5-1 4
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MASTER-VIEW™

ACCESSORIES
OVERLAY CHARTS

OC-1 Style OC-2 Style

OC-6 OC-10 Style

•  Made of 0.007” thick Mylar ®.

•  Designed to work with all of
Suburban’s 14” comparators.

#LEDOM REWOPSNELHTIWESU NOITPIRCSED )#(TW

X01-1-CO X01 trahCsuidaR/dirGnoitanibmoC 2

X02-1-CO X02 trahCsuidaR/dirGnoitanibmoC 2

X05-1-CO X05 trahCsuidaR/dirGnoitanibmoC 2

X01-2-CO X01 trahCdirG 2

X02-2-CO X02 trahCdirG 2

X05-2-CO X05 trahCdirG 2

6-CO X05roX02,X01 trahCsuidaR 2

X01-01-CO X01 trahCelgnA/suidaR 2

X02-01-CO X02 trahCelgnA/suidaR 2

X05-01-CO X05 trahCelgnA/suidaR 2

X01-92-CO X01 ).I.P.T08-4(trahCdaerhTwercS 2

X02-92-CO X02 ).I.P.T08-4(trahCdaerhTwercS 2

X05-92-CO X05 ).I.P.T08-4(trahCdaerhTwercS 2
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MASTER-VIEW™

DIGITAL READOUT

The main advantage of the MV-DRO2 over competitive models is its part view capability.  Using part view,
you can really get the relationship of all of a part’s features to each other.  Also, features can be constructed
from previously measured attributes, directly from the part view screen.  This is a great simplifier of the
inspection task.  Even novices can quickly perform complicated measurements.

In addition the MV-DRO2 has these great features:

�  5.7" LCD screen.
�  0.0001” / 0.01mm resolution.
�  Direct measurement of circles, arcs, angles, points, lines, distance, perpendicularity, parallelism and slots.
�  Cartesian and polar coordinates.
�  Part programming.
�  Auto-enter, looping and auto-finish.
�  360° digital protractor.
�  Multiple languages.
�  X/Y linear compensation.
�  Scale error detection.
�  Output to a PC or printer throught an RS232, parallel or USB port.
�  Inch-mm conversion.
�  Skew capability.

Additional MV-DRO2 Model:

MV-DRO2-E MV-DRO2 with fiber optic edge detection capability.

Rear View

MV-DRO2

#LEDOM HTGNEL HTDIW THGIEH DERIUQERREWOP )#(TW

2ORD-VM "6 "31 "4/3-7 zH06-05,CAV042-011 7

E-20RD-VM "6 "31 "4/3-7 zH06-05,CAV042-011 8
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DON’T SEE WHAT YOU NEED?

CALL US ABOUT SPECIALS.

WHETHER IT’S YOUR DESIGN
OR

A MODIFICATION TO ONE OF OUR STANDARDS,
WE CAN MAKE THAT SPECIAL TOOL FOR YOU.
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SQUARE COLUMN PALLET FIXTURES

•  Tombstone fixtures provide a solid base for mounting vises,
fixtures, or sub-plates.

•  Made from one-piece, class 40 cast iron that has been stress-
relieved.

•  Base and sides milled flat, square & square within 0.001" in
12".

•  DIN mounting standard, JIS mounting optional.

•  All square columns have drilled and tapped lifting holes in the
top surface and coolant drain holes at the base of the
column.

•  Available standard as plain milled or custom made with your
own hole pattern.

•  A large number of standard size castings are in stock.

•  Other materials available on request.

C

B

A

D

F

F

17/32 THRU

 23/32 (4)

20mm

50mm

E

TSC-1

#LEDOM A B C D E F
TW
)#(

1-CST mm004 "4/3-1 "22 "8 "2/1-1 "03.6 572

2-CST mm004 "4/3-1 "62 "01 "2/1-1 "03.6 563

638004-CST mm004 "4/3-1 "63 "8 "2/1-1 "03.6 026

6301004-CST mm004 "4/3-1 "63 "01 "2/1-1 "03.6 637

6321004-CST mm004 "4/3-1 "63 "21 "2/1-1 "03.6 478

3-CST mm005 "2 "22 "8 "2/1-1 "78.7 063

4-CST mm005 "2 "62 "01 "2/1-1 "78.7 035

638005-CST mm005 "2 "63 "8 "2/1-1 "78.7 596

6301005-CST mm005 "2 "63 "01 "2/1-1 "78.7 408

6321005-CST mm005 "4/3-1 "63 "21 "2/1-1 "78.7 459

5-CST mm036 "4/1-2 "2/1-82 "21 "4/1-2 "48.9 059

6-CST mm036 "4/1-2 "2/1-82 "4/3-51 "4/1-2 "48.9 0811

6301036-CST mm036 "4/1-2 "63 "01 "4/1-2 "48.9 0711

6321036-CST mm036 "4/1-2 "63 "21 "4/1-2 "48.9 2631

6341036-CST mm036 "4/1-2 "63 "41 "4/1-2 "48.9 6351

6361036-CST mm036 "4/1-2 "63 "61 "8/3-2 "48.9 8671
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T-SLOTTED PALLET FIXTURES

•  Tombstone fixtures with standard 5/8 t-slots
provide for quick and easy set-ups.

•  Made from one-piece, class 40 cast iron that has
been stress-relieved.

•  Base and sides milled flat, square & parallel to
0.001" in 12".

•  DIN mounting standard, JIS mounting optional.

•  All have drilled and tapped lifting holes in the top
surface and coolant drain holes at the base of the
column.

•  T-slot spacing in 5" pattern for standard mounting
of most workholding devices.

•  A large number of standard size castings in stock.

•  Other materials available on request.

#LEDOM A B C D E F )#(TW

1-TOLS-T mm004 "4/3-1 "62 "01 "2 "03.6 544

2-TOLS-T mm005 "2 "62 "21 "2 "78.7 526

T-SLOT-2

A

B

C

D

17/32 THRU

 25/32  17/32 (4)

0mm

0mm THRU

F TYP.

F TYP.

E
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T-TYPE PALLET FIXTURES

•  Tombstone fixtures provide an accurate vertical base for mounting vises, fixtures, or sub-plates.

•  Made from one piece, class 40 cast iron that has been stress relieved.

•  Base and sides milled flat, square & parallel to 0.001" in 12".

•  DIN mounting standard, JIS mounting optional.

•  Available standard as plain milled or custom made with your own hole pattern.

•  A large number of standard size castings in stock.

•  Other materials available on request.

A

B

C

D

17/32 THRU

 25/32  17/32 (4)

50mm

20mm THRU

E TYP.

E TYP.#LEDOM A B C D E
TW

)#(

1-TST mm004 "4/3-1 "81 "3 "03.6 013

2-TST mm004 "4/3-1 "42 "4 "03.6 084

635004-TST mm004 "4/3-1 "63 "5 "03.6 879

3-TST mm005 "2 "81 "3 "78.7 054

4-TST mm005 "2 "42 "4 "78.7 066

635005-TST mm005 "2 "63 "5 "78.7 9721

5-TST mm036 "4/1-2 "2/1-82 "5 "48.9 0011

636036-TST mm036 "4/1-2 "63 "6 "48.9 9191

TST-5
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WINDOW TYPE PALLET FIXTURES

•  Tombstone fixtures provide an accurate base for mounting tooling and fixture plates.

•  Allows for front and back machining of parts.

•  Made from one-piece, class 40 cast iron that has been stress-relieved.

•  DIN mounting standard, JIS mounting optional.

•  Base and sides milled flat, parallel, and square to 0.001" in 12".

•  A large number of standard size castings in stock.

•  Other materials available on request.

TSW-1

#LEDOM A B C D E F G
TW

)#(

1-WST mm004 "4/3-1 "81 "3 "03.6 "4/1-9 "4/1-9 542

2-WST mm004 "4/3-1 "42 "4 "03.6 "4/1-51 "4/1-9 033

3-WST mm005 "2 "81 "3 "78.7 "4/1-9 "4/3-21 553

4-WST mm005 "2 "42 "4 "78.7 "4/1-51 "4/3-21 554

G

F

B

C

E TYP.

E TYP.

17/32 THRU

 25/32  17/32 (4)

0mm THRU

50mm

A

D
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A

B

C

D

F TYP.
F TYP.

E

20mm THRU

50mm

17/32 THRU

 25/32  17/32 (4)

HEXAGONAL COLUMN PALLET FIXTURES

TSH-2

•  Tombstone fixtures with 6 accurate mounting
surfaces, for an easy way to increase production.

•  Made from one-piece, class 40 cast iron.

•  Base and sides milled flat, parallel & square to
0.001" in 12".

•  DIN mounting standard, JIS mounting optional.

•  All have drilled and tapped lifting holes in the top
surface and coolant drain holes at the base of the
column.

•  Available standard as plain milled or custom made
with your own hole pattern.

•  A large number of standard size castings in stock.

•  Other materials available on request.

LEDOM

#
A B C D E F

TW

)#(

1-HST mm004 "4/3-1 "62 "2/1-9 "2/1-1 "03.6 573

2-HST mm005 "4/3-1 "62 "31 "4/3-1 "78.7 016
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OCTAGONAL COLUMN PALLET FIXTURES

TSO-1

•  Tombstone fixtures with 8 mounting surfaces are
ideal for high part volume applications.

•  Made from one-piece, stress-relieved, class 40 cast
iron.

•  Base and sides milled flat, parallel, and square to
0.001" in 12".

•  DIN mounting standard, JIS mounting optional.

•  All have drilled and tapped lifting holes in the top
surface and coolant drain holes at the base of the
column.

•  Available standard as plain milled or custom made
with your own hole pattern.

•  A large number of standard size castings in stock.

•  Other materials available on request.

#LEDOM A B C D E F
TW

)#(

1-OST mm004 "4/3-1 "62 "2/1-9 "2/1-1 "03.6 063

2-OST mm005 "4/3-1 "62 "31 "4/3-1 "78.7 095

A

B

C

D

F TYP.

F TYP.

E

50mm

17/32 THRU

 25/32  17/32 (4)

20mm THRU
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RECTANGULAR COLUMN PALLET FIXTURES

TSR-5

•  Tombstone fixtures provide a solid base for mounting vises, fixtures or sub-plates.

•  Made from one-piece, stress-relieved, class 40 cast iron.

•  Base and sides milled flat, parallel, and square to 0.001" in 12".

•  DIN mounting standard, JIS mounting optional.

•  Available standard as plain milled or custom made with your own hole pattern.

•  A large number of standard size castings in stock.

•  Other materials available on request.

A

B

C

D

G TYP.

H TYP.

F TYP.
50mm

17/32 THRU

 25/32  17/32 (4)

20mm THRU

E

#LEDOM A B C D E F G H
TW

)#(

636004-RST mm004 "4/1-2 "63 "6 mm004 "2/1-1 "29.4 "03.6 818

5-RST mm005 "4/1-2 "22 "78.7 mm005 "4/1-2 "29.4 "29.4 048

638005-RST mm005 "4/1-2 "63 "8 mm005 "2 "29.4 "03.6 2431

6-RST mm036 "4/1-2 "2/1-82 "48.9 mm036 "4/1-2 "48.9 "48.9 0531

6301036-RST mm036 "4/1-2 "63 "01 mm036 "4/1-2 "48.9 "48.9 0491
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CUSTOM PALLET FIXTURES

You may require pallet fixtures in sizes or shapes that are not listed in this catalog.  We can supply custom
built tools to help you with your production needs.

This worksheet is for specifying a custom order pallet fixture.  You’ll find it useful for taking the proper
measurements and having the information at hand, when requesting a quote on a special pallet fixture.

Using the labeled dimensions in the diagrams on the following pages, make a copy of this page and fill in the
table with the type of column required and the appropriate dimensions for your custom order fixture.  Use the
“notes” area at the bottom for any explanations you feel are needed to complete the description of the column
you want us to build.

If the custom order is a shape other than the ones shown, please send a sketch or drawing.  Feel free to send
any additional attachments you think will help us with your quote.

>EPYTNMULOC SETON

MID EZIS MID EZIS

A G

B H

C I

D J

E K

F

Company Name:

Contact Name:

Address:

City:                                                                             State:                Zip:

Email:                                                                          Country:

Phone:                                                            Fax:
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CUSTOM PALLET FIXTURES

CUSTOM TOMBSTONE MANUFACTURED
FOR WEN TECHNOLOGY, INC.

RALEIGH, NC

ANY SIZE & SHAPE
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A

B

C

D

17/32 THRU

 25/32  17/32 (4)

50mm

20mm THRU

E TYP.

E TYP.

CUSTOM PALLET FIXTURES

WINDOW TYPE

T TYPET-SLOT TYPE

C

B

A

D

F

F

17/32 THRU

 23/32 (4)

20mm

50mm

E

SQUARE TYPE

A

B

C

D

17/32 THRU

 25/32  17/32 (4)

0mm

0mm THRU

F TYP.

F TYP.

E

G

H

K

J

I

G

F

B

C

E TYP.

E TYP.

17/32 THRU

 25/32  17/32 (4)

0mm THRU

50mm

A

D
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CUSTOM PALLET FIXTURES

A

B

C

D

F TYP.
F TYP.

E

20mm THRU

50mm

17/32 THRU

 25/32  17/32 (4)

HEXAGONAL TYPE OCTAGONAL TYPE

A

B

C

D

G TYP.

H TYP.

F TYP.
50mm

17/32 THRU

 25/32  17/32 (4)

20mm THRU

E

RECTANGULAR TYPE
A

B

C

D

F TYP.

F TYP.

E

50mm

17/32 THRU

 25/32  17/32 (4)

20mm THRU
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TOOLING PLATES

•  Plain tooling / riser plates provide a convenient base for custom workholding solutions.

•  Made from class 40 cast iron, stress-relieved and annealed.

•  Top and bottom flat & parallel within 0.001” per 12”.

•  Available standard as plain ground or custom made with your own hole pattern.

•  A large number of standard size castings in stock.

•  Other materials available on request.

A

E

TYP.

D TYP.

C

B

'BORED HOLE FOR

M16 OR 5/8" S.H.C.S. (5)

20mm THRU

25mm THRU

SETALPGNILOOTERAUQS

#LEDOM A B
C

)mm4520.0±(
D E )#(TW

0026161-SPTT mm004 mm004 mm05 mm061 mm061 051

0020202-SPTT mm005 mm005 mm05 mm002 mm002 332

0024242-SPTT mm036 mm036 mm05 mm052 mm052 643

8322323-SPTT mm008 mm008 mm06 mm003 mm003 066

SETALPGNILOOTRALUGNATCER

#LEDOM A B
C

)mm4520.0±(
D E )#(TW

0020251-RPTT mm004 mm005 mm05 mm051 mm002 781

0024202-RPTT mm005 mm036 mm05 mm002 mm052 192

8322342-RPTT mm036 mm008 mm06 mm052 mm003 525
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CUSTOM TOOLING PLATES

 

 
O

P "J" TAP SIZE (3)

Q

Ø "M"

(BUSHING I.D.)

"G" DRILL & C'BORE

FOR S.H.C.S. (5)

"H" THRU (FOR CENTER LOCATION)"I" THRU

(FOR CLOCKING)

BUSHED HOLES

 "K" 0.0002

TAPPED HOLES

"L" ±0.005

"N" TAP SIZE

D

A

E

F

C

B

NOISNEMID EZIS NOISNEMID EZIS NOISNEMID EZIS

A G M

B H N

C I O

D J P

E K Q

F L

SETON

Company Name:

Contact Name:

Address:

City:                                                                             State:                Zip:

Email:                                                                          Country:

Phone:                                                            Fax:



Email:  tools@subtool.comPhone:  888-647-8665 22

GIANT SLOTTED WEBBED ANGLE PLATES

•  Made from class 35-40 cast iron.

•  Machined finish - Square and parallel within 0.002" per 6".

•  Ground finish (up to 20”) - Square and parallel within 0.0005”
per 6”.

•  Extra thickness and heavy ribbed construction.

•  Multiple 13/16” wide slots for many bolting and clamping
possibilities.

T-SLOTTED WEBBED ANGLE PLATES

•  Provides an accurate vertical base for mounting vises, sub-plates,
parts or fixtures.

•  Standard 5/8" T-slots on 6" centers.

•  Made from one piece, class 35-40 cast iron.

•  Extra heavy 2-1/2" wall thickness provides stability during milling
operations.

•  Faces and edges machined flat, square and parallel within 0.001"
per 12".

#LEDOM A B C D E F G )#(TW

818121-PAT "81 "81 "21 "2/1-2 "2 "01 "1 054

424221-PAT "42 "42 "21 "2/1-2 "2 "21 "2/1-1 007

C A

B

D

E

F

G

C

B

D

A

E

F

GAW-161209

TAP-121818

#LEDOM
A B C D E F )#(TW

DENIHCAM DNUORG

814221-WAG -- "21 "42 "81 "2/1-1 "5 "61/3-1 862

902161-WAG G-902161-WAG "61 "21 "9 "8/1-1 "8 "8/7 511

420381-WAG -- "81 "03 "42 "4/3-1 "9 "8/3-1 026

216102-WAG G-216102-WAG "02 "61 "21 "8/1-1 "01 "8/7 012
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PLAIN WEBBED ANGLE PLATES

•  Made from class 35-40 cast iron.

•  All ends machined square and parallel within 0.002" per 6".

•  Extra thick ribbed construction.

•  Machined finish - square and parallel within 0.002" per 6".

•  Ground finish - square and parallel within 0.0005" per 6" on the two working faces only.

C A

B

D

F

E

PAW-060606

#LEDOM
A B C D E F

FO#

SBEW
)#(TW

DENIHCAM DNUORG

202020-WAP G-202020-WAP "2 "2 "2 "2/1 "1 "61/7 1 1

303030-WAP G-303030-WAP "3 "3 "3 "2/1 "2/1-1 "61/7 1 3

404040-WAP G-404040-WAP "4 "4 "4 "8/5 "2 "2/1 1 7

505050-WAP G-505050-WAP "5 "5 "5 "61/11 "2/1-2 "61/9 1 11

606060-WAP G-606060-WAP "6 "6 "6 "4/3 "3 "8/5 1 81

018060-WAP G-018060-WAP "01 "6 "8 "1 "2/1-2 "4/3 2 05

808080-WAP G-808080-WAP "8 "8 "8 "8/7 "2 "61/11 2 24

600180-WAP G-600180-WAP "6 "01 "8 "4/1-1 "3 "4/3 1 54

010101-WAP G-010101-WAP "01 "01 "01 "1 "2/1-2 "4/3 2 07

212121-WAP G-212121-WAP "21 "21 "21 "8/1-1 "3 "8/7 2 521
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ELYTSDEBBEW

#LEDOM
A B C D E F

FO#

SBEW
STOLS

TW

)#(DENIHCAM DNUORG

203030-WAS G-203030-WAS "2/1-3 "3 "2/1-2 "61/9 "4/3-1 "2/1 1 "61/7)4( 4

303040-WAS G-303040-WAS "2/1-4 "2/1-3 "3 "61/9 "4/1-2 "2/1 1 "61/9)4( 5

405060-WAS G-405060-WAS "6 "5 "2/1-4 "61/11 "3 "61/9 1 "61/11)4( 31

405070-WAS G-405070-WAS "7 "2/1-5 "2/1-4 "61/11 "2/1-3 "61/9 1 "61/11)4( 41

506080-WAS G-506080-WAS "8 "6 "5 "4/3 "2 "8/5 2 "61/9)4( 22

607090-WAS G-607090-WAS "9 "7 "6 "4/3 "4/1-2 "8/5 2 "61/11)4( 82

608001-WAS G-608001-WAS "01 "8 "6 "8/7 "2/1-2 "61/11 2 "61/11)4( 73

809021-WAS G-809021-WAS "21 "9 "8 "1 "3 "4/3 2 "61/11)11( 36

SLOTTED ANGLE PLATES - WEBBED & OPEN END

AC

B

D

F

E

SAO-060504

SAW-060504

ELYTSDNENEPO

#LEDOM
A B C D STOLS

TW

)#(DENIHCAM DNUORG

303040-OAS G-303040-OAS "2/1-4 "2/1-3 "3 "8/5 "61/9)4( 4

405060-OAS G-405060-OAS "6 "5 "2/1-4 "61/31 "61/9)7( 21

405070-OAS G-405070-OAS "7 "2/1-5 "2/1-4 "61/31 "61/9)8( 41

506080-OAS G-506080-OAS "8 "6 "5 "61/51 "61/9)8( 02

607090-OAS G-607090-OAS "9 "7 "6 "61/51 "61/11)31( 42

608001-OAS G-608001-OAS "01 "8 "6 "61/1-1 "61/11)31( 33

809021-OAS G-809021-OAS "21 "9 "8 "61/3-1 "61/11)31( 26

•  Made from class 35-40 cast iron.

•  Multiple clamping slots for easy mounting of
workpieces.

•  Webbed type - 2 working faces and all ends
machined square and parallel within 0.002 per 6".

•  Open end type - 4 working faces and all ends
machined square and parallel within 0.002" per 6".

•  Also available ground with working faces square &
parallel within 0.0005” per 6”.
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PRECISION GROUND STEEL ANGLE PLATES

•  Solid, one-piece angle plates are made of steel, hardened to
Rc 58-60.

•  AP-443-H & AP-443-NH are square and parallel within 0.0001".
All other models are held to 0.0002".

•  AP-443-NH has no holes. All others are furnished with tapped
holes.

•  SineSet® models are made to bolt directly to sine plates and
compound sine plates of the same series.

AP-443-NH

AP-664-S1

AP-333

AP-334-S0

AP-444-S1

A

B

C

D

E

F

AP-446-S2

AP-443-H

#LEDOM teSeniS ®

SEIRES
A B C D E F SELOH

)#(TW

ELGNIS RIAP ELGNIS RIAP

teSeniS ® ELBITAPMOC

0S-433-PA 0S-M-433-PA 0S "3 "4 "3 "1 -- --
02-4/1)31(

EROB'C"61/7X"61/5)4(
6 11

1S-444-PA 1S-M-444-PA 1S "4 "4 "4 "4/1-1 -- --
02-4/1)31(

EROB'C"61/7X"61/5)4(
01 91

2S-644-PA 2S-M-644-PA 2S "4 "6 "4 "4/1-1 -- --
61-8/3)41(

EROB'C"8/5X"61/7)4(
41 72

1S-466-PA 1S-M-466-PA 1S "6 "6 "4 "4/1-1 -- --
02-4/1)33(

EROB'C"61/7X"61/5)6(
02 93

teSeniSTON ® ELBITAPMOC

333-PA M-333-PA -- "3 "4/3-2 "3 "61/9 "1 "4/1-1 02-4/1)42( 5 9

H-344-PA -- -- "4 "4 "3 "8/1-1 -- --
02-4/1)13(

EROB'C"23/91X"23/31)2(
9 --

HN-344-PA M-HN-344-PA -- "4 "4 "3 "8/1-1 -- -- -- 9 71
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V-STEP ANGLE PLATE

AP-445 with optional
AP-445-AY & AP-445-SC

AP-445 with optional AP-445-FC

COMPOUND ANGLE PLATE

•  The model AP-445 is an extremely versatile angle plate with a vee,
slots and a step for holding a wide variety of workpieces

•  Optional face clamp, side clamp and adjustable yoke clamp are
available to extend the usefulness of the angle plate even more.

•  Made of steel, hardened to Rc 58-60.

544-PAEHTROFSEIROSSECCALANOITPO

#LEDOM NOITPIRCSED )#(TW

YA-544-PA PMALCEKOY 1

CF-544-PA PMALCECAF 1

CS-544-PA PMALCEDIS 2

•  Solid, single piece construction provides stable and reliable
positioning for compound use.

•  Ground vees for convenient holding of small parts.

•  Square and parallel within 0.0002".

•  Clamp & screws included.

•  Made of steel, hardened to Rc 58-60.

#LEDOM
HTGNEL HTDIW THGIEH SSENKCIHT SELOH

)#(TW

ELGNIS RIAP ELGNIS RIAP

544-PA M-544-PA "4 "4 "2/1-4
"1

)PETSTA"4/3(

81-61/5)52(

EROB'C"23/91X"23/31)4(
9 71

#LEDOM
HTGNEL HTDIW THGIEH SSENKCIHT SELOH

)#(TW

ELGNIS RIAP ELGNIS RIAP

64-PAC M-64-PAC "6 "4 "4 "1
02-4/1)61(

EROB'C"2/1X"23/11)4(
11 12
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Tool-Master™ ANGLE PLATE SET

•  Ideal for use on jig borers, jig grinders, milling machines, surface
grinders, and for inspection and toolmaker's setup.

•  Contains angle plate, and a multitude of convenient and easy to use
accessories.

•  Storage case has a place for everything.  Minimizes the chance of
losing screws, straps, washers, etc.

•  Straps and blocks can be mixed and matched for practically unlimited
clamping possibilities.

•  Angle plate made of steel, hardened to Rc 58-60.

•  Thirty-one 1/4-20 tapped holes in angle plate.

 (1) AP-443-H Angle Plate (see page 29)
 (2) Universal Stops
 (6) Assorted Strap Clamps
 (8) Assorted Spacing Blocks
 (1) Adjustable Stop
(34) Assorted 1/4-20 Socket Head Cap Screws
 (1) Adjustable Strap

 (6) Work Protectors
 (2) Matched Legs
 (2) Side Straps
 (6) Washers
 (1) Wooden Storage Case
 (3) Hex Wrenches
(12) Half Dog Set Screws

SET CONTENTS

CUBE

#LEDOM
SNOISNEMIDESAC TW

)#(HTGNEL HTDIW THGIEH

TIK-H-344-PA "2/1-41 "4/1-31 "2/1-4 82

•  Solid, one-piece steel construction.

•  Hardened to Rc 58-60.

•  Top, bottom & 4 sides ground flat, square & parallel within 0.0002”.

•  Slotted on all sides for extra clamping possibilities.

#LEDOM

HTGNEL HTDIW THGIEH SELOH

)#(TW

ELGNIS RIAP ELGNIS RIAP

63-C M-63-C "6 "2/1-3 "3 02-4/1)72( 51 92

C-36

AP-443-H-KIT
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UNIVERSAL RIGHT ANGLE IRONS

•  Useful for clamping work in multiple positions.

•  Ideal for squaring operations.

•  Made from class 35-40 cast iron.

•  All faces and ends finished square and parallel.

•  Machined finish - Square and parallel within 0.002" per 6".

•  Ground finish - Square within 0.0005" per 6". Parallel within 0.00025" per 6".

#LEDOM
A B C D E

TW

)#(DENIHCAM DNUORG

504030-ARU G-504030-ARU "4/3-3 "4 "5 "4/3 "8/5 01

604040-ARU G-604040-ARU "4 "4 "6 "8/7 "61/11 21

605040-ARU G-605040-ARU "2/1-4 "5 "6 "8/7 "61/11 61

805040-ARU G-805040-ARU "4 "5 "8 "1 "4/3 12

017050-ARU G-017050-ARU "2/1-5 "7 "01 "8/1-1 "8/7 73

018050-ARU G-018050-ARU "2/1-5 "8 "01 "8/1-1 "8/7 04

218050-ARU G-218050-ARU "5 "8 "21 "4/1-1 "1 44

806060-ARU G-806060-ARU "6 "6 "8 "1 "4/3 23

619080-ARU G-619080-ARU "8 "9 "61 "8/3-1 "8/1-1 49

210180-ARU G-210180-ARU "8 "01 `"21 "4/1-1 "1 68

B

C

D

A

E

URA-040508
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BOX PARALLELS

A

C

B

D

•  Made from class 35-40 cast iron.

•  All faces and ends finished square and parallel.

•  Machined finish - Size ±0.015". Square and parallel within 0.002" per 6".

•  Ground finish - Size ±0.002". Square and parallel within 0.0005" per 6".

BXP-060608-G

#LEDOM
A B C D

FO#

SBEW

TW

)#(DENIHCAM DNUORG

404040-PXB G-404040-PXB "4 "4 "4 "8/5 0 21

604040-PXB G-604040-PXB "4 "4 "6 "4/3 0 61

606040-PXB G-606040-PXB "4 "6 "6 "4/3 0 02

505050-PXB G-505050-PXB "5 "5 "5 "61/11 0 71

010150-PXB G-010150-PXB "5 "01 "01 "61/11 1 37

606060-PXB G-606060-PXB "6 "6 "6 "4/3 0 52

806060-PXB G-806060-PXB "6 "6 "8 "4/3 1 53

212160-PXB G-212160-PXB "6 "21 "21 "4/3 1 501

808080-PXB G-808080-PXB "8 "8 "8 "8/5 2 17
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SineSet  
®

BUILDING BLOCKS

SineSet  
® ACCESSORIES

90°
CONVERSION PLATE

PERMANENT
MAGNETIC

CHUCKS

ELECTROMAGNETIC
CHUCKS

ANGLE
PLATES

INDEX
FIXTURE

SINE
VISES

VACUUM
CHUCKS

V-BLOCKS

VISES

SINE PLATES

COMPOUND
SINE PLATES

SineSet
The complete system

®
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•  Saves TIME and MONEY.

•  Gives you the COMPETITIVE EDGE.

•  Allows QUICK SETUPS.

•  Requires LESS INVESTMENT IN TOOLS.

•  ELIMINATES CLAMPING.

•  Needs little or NO INDICATING.

•  An almost limitless number of
TOOL COMBINATIONS.

•  All tools can be used INDEPENDENTLY
or as a SINE SYSTEM.

•  Available in fitted wooden cases as
Complete SineSets®.

THE SineSet  
® SYSTEM

of  bolt-together tools
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COMPLETE SineSets®

•  Each patented SineSet® includes a complete matched system of bolt-together precision tools at a significant
savings.  Also included is a beautiful, fitted, wooden storage case.

•  Each set includes a SineSet® sine plate or compound sine plate, a max-C-magTM magnetic chuck, a vise and
an angle plate. The SS-0 set also includes a v-block.

•  Each set includes all necessary locking straps, rails, handles, bolts, screws & washers, as well as the proper
T-handle hex wrench.

•  Model numbers ending with 'F' include a fine pole magnetic chuck.

•  Each of these SineSet® tools and the storage cases can be purchased separately.

#LEDOM
teSeniS ®

SEIRES
DEDULCNISLOOT )#(TW

FA0-SS 0S 0S-PF-44-CM&0S-222-BV,0S-522-V,0S-433-PA,0S-44-PS 93

FB0-SS 0S 0S-PF-44-CM&0S-222-BV,0S-522-V,0S-433-PA,0S-44-CPS 24

A1-SS 1S 1S-66-CM,1S-732-V,1S-466-PA,1S-66-PS 97

FA1-SS 1S 1S-PF-66-CM,1S-732-V,1S-466-PA,1S-66-PS 38

B1-SS 1S 1S-66-CM,1S-732-V,1S-444-PA,1S-66-PS 96

FB1-SS 1S 1S-PF-66-CM,1S-732-V,1S-444-PA,1S-66-PS 37

C1-SS 1S 1S-66-CM,1S-732-V,1S-466-PA,1S-66-CPS 88

FC1-SS 1S 1S-PF-66-CM,1S-732-V,1S-466-PA,1S-66-CPS 29

D1-SS 1S 1S-66-CM,1S-732-V,1S-444-PA,1S-66-CPS 87

FD1-SS 1S 1S-PF-66-CM,1S-732-V,1S-444-PA,1S-66-CPS 28

SS-1C
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•  Made of steel, hardened to Rc 58-60.

•  Sizes up to 6" x 6" have 1/4-20 tapped holes, larger
sizes have 3/8-16 tapped holes.  Model # SP-555
has t-slots for 1/4" t-bolts.

•  Gage block roll has two 0.200" minute steps for
setting small angles with standard gage block sets.

•  Models with the suffix S0, S1 or S2 are part of the
SineSet® System.  Other products with the same
part number suffix will bolt directly to these sine
plates (see page 32).

•  A locking strap that always remains below the top
surface and two self-storing, hardened & ground
rails are standard.

•  Angular accuracy guaranteed within 5 seconds of
arc up to 15°, within 10 seconds up to 30°, & within
15 seconds up to 45°.

SINE PLATES

L

H
C W

SP-66-S1

SP-126-S2

#LEDOM
teSeniS ®

SEIRES
L W H C

&ERAUQS

LELLARAP
)#(TW

teSeniS ® ELBITAPMOC

0S-44-PS 0S "4 "4 "2 "2000.0±"3 "2000.0 9

1S-66-PS 1S "6 "6 "2 "2000.0±"5 "2000.0 61

2S-216-PS 2S "6 "21 "8/5-2 "2000.0±"5 "3000.0 24

2S-621-PS 2S "21 "6 "8/5-2 "2000.0±"01 "3000.0 54

2S-816-PS 2S "6 "81 "8/3-3 "2000.0±"5 "4000.0 09

2S-681-PS 2S "81 "6 "8/3-3 "3000.0±"51 "4000.0 48

2S-218-PS 2S "8 "21 "8/5-2 "2000.0±"5 "3000.0 26

2S-821-PS 2S "21 "8 "8/5-2 "2000.0±"01 "3000.0 06

2S-2121-PS 2S "21 "21 "8/5-2 "2000.0±"01 "3000.0 09

2S-8121-PS 2S "21 "81 "8/3-3 "3000.0±"01 "4000.0 071

2S-2181-PS 2S "81 "21 "8/3-3 "3000.0±"51 "4000.0 002

2S-4221-PS 2S "21 "42 "4 "4000.0±"01 "5000.0 372

2S-2142-PS 2S "42 "21 "4 "4000.0±"02 "5000.0 762

teSeniSTON ® ELBITAPMOC

631-PS -- "6 "3 "2 "2000.0±"5 "2000.0 9

555-PS -- "6 "5 "4/1-2 "2000.0±"5 "2000.0 71
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COMPOUND SINE PLATES

•  Made of steel, hardened to Rc 58-60.

•  Sizes up to 6" x 6" have 1/4-20 tapped holes, larger sizes have 3/8-16 tapped holes.

•  Each gage block roll has two 0.200" minute steps for setting small angles with standard gage block sets.

•  Models with the suffix S0, S1 or S2 are part of the SineSet® System.  Other products with the same part
number suffix will bolt directly to these sine plates (see page 32).

•  Two locking straps that always remain below the top surface and two self-storing, hardened & ground rails
are standard.

•  Angular accuracy guaranteed within 5 seconds of arc up to 15°, within 10 seconds up to 30°, & within 15
seconds up to 45°.

SPC-66-S1

SPC-612-S2

L W

H

C1 C2

#LEDOM
teSeniS ®

SEIRES
L W H 1C 2C

&ERAUQS

LELLARAP

TW

)#(

0S-44-CPS 0S "4 "4 "8/1-3 "2000.0±"3 "2000.0±"3 "2000.0 21

1S-66-CPS 1S "6 "6 "8/1-3 "2000.0±"5 "2000.0±"5 "2000.0 72

2S-216-CPS 2S "21 "6 "61/3-4 "2000.0±"01 "2000.0±"5 "3000.0 17

2S-816-CPS 2S "81 "6 "8/3-5 "3000.0±"51 "2000.0±"5 "4000.0 431

2S-218-CPS 2S "21 "8 "61/3-4 "2000.0±"01 "2000.0±"5 "3000.0 39

2S-2121-CPS 2S "21 "21 "61/3-4 "2000.0±"01 "2000.0±"01 "3000.0 731

2S-8121-CPS 2S "81 "21 "8/3-5 "3000.0±"51 "3000.0±"01 "4000.0 872
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PERMANENT MAGNETIC SINE PLATES

W

H

L

C

MSP-66-S1

MSP-126-FP-S2

•  All chucks use ceramic magnets for superior holding power.

•  Chucks are lubricated and sealed against dirt and liquids.

•  A removable handle and two rails are included with each chuck.

•  A locking strap and two self-storing, hardened & ground rails are included with
each SineSet® sine plate.

•  The gage block roll has two 0.200" minute steps for setting small angles with
standard gage block sets.

•  Models with the suffix “S0, S1 or S2” are part of the SineSet® System. The
chuck can be removed, allowing the individual use of both the sine plate and
magnetic chuck and allowing other products with the same part number suffix
to bolt directly to the sine plate (see page 32).

•  The sine plate portion is made of steel, hardened to Rc 58-60.

�  STANDARD POLE :  1/4" poles and 1/8" separators produce
deep flux lines for  holding large and thick parts.

�  FINE POLE:  1/8" poles and 1/8"  separators produce  shallow
flux lines for holding small and thin parts.

SEE PAGE 129 FOR IMPORTANT HOLDING POWER INFORMATION.

#LEDOM teSeniS ®

SEIRES
L W H C

&ERAUQS

LELLARAP

)#(TW

DRADNATS ELOPENIF DRADNATS ELOPENIF

teSeniS ® ELBITAPMOC

-- 0S-PF-44-PSM 0S "4 "4 "8/5-4 "2000.0±"3 "2000.0 -- 12

1S-66-PSM 1S-PF-66-PSM 1S "6 "6 "8/5-4 "2000.0±"5 "2000.0 93 34

2S-216-PSM 2S-PF-216-PSM 2S "6 "21 "4/1-5 "2000.0±"5 "3000.0 98 49

2S-621-PSM 2S-PF-621-PSM 2S "21 "6 "4/1-5 "2000.0±"01 "3000.0 78 29

2S-816-PSM 2S-PF-816-PSM 2S "6 "81 "6 "2000.0±"5 "4000.0 551 061

2S-681-PSM 2S-PF-681-PSM 2S "81 "6 "6 "3000.0±"51 "4000.0 941 061

2S-218-PSM 2S-PF-218-PSM 2S "8 "21 "4/1-5 "2000.0±"5 "3000.0 021 521

2S-821-PSM 2S-PF-821-PSM 2S "21 "8 "4/1-5 "2000.0±"01 "3000.0 811 321

2S-2121-PSM 2S-PF-2121-PSM 2S "21 "21 "4/1-5 "2000.0±"01 "3000.0 091 691

2S-8121-PSM 2S-PF-8121-PSM 2S "21 "81 "6 "3000.0±"01 "4000.0 123 033

2S-2181-PSM 2S-PF-2181-PSM 2S "81 "21 "6 "3000.0±"51 "4000.0 813 723

2S-4221-PSM 2S-PF-4221-PSM 2S "21 "42 "8/5-6 "4000.0±"01 "5000.0 574 584

2S-2142-PSM 2S-PF-2142-PSM 2S "42 "21 "8/5-6 "4000.0±"02 "5000.0 964 974

teSeniSTON ® )ELBAVOMERTONKCUHC(ELBITAPMOC

-- PF-363-PSM -- "6 "3 "4/1-4 "2000.0±"5 "2000.0 -- 22

66-PSM PF-66-PSM -- "6 "6 "4/1-4 "2000.0±"5 "2000.0 63 93
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PERMANENT MAGNETIC COMPOUND SINE PLATES

•  All chucks use ceramic magnets for superior holding power.

•  Chucks are lubricated and sealed against dirt and liquids.

•  A removable handle and two rails are included with each chuck.

•  Two locking straps and two self-storing, hardened & ground rails are
included with each SineSet® compound sine plate.

•  Each gage block roll has two 0.200" minute steps for setting small angles
with standard gage block sets.

•  Models with the suffix “S0, S1 or S2” are part of the SineSet® System. The
chuck can be removed, allowing the individual use of both the compound
sine plate and magnetic chuck and allowing other products with the same
part number suffix to bolt directly to the compound sine plate (see page
32).

•  The compound sine plate portion is made of steel, hardened to Rc 58-60.

C1

L

C2

W

H

MSPC-66-S1

MSPC-612-FP-S2

SEE PAGE 129 FOR IMPORTANT HOLDING POWER INFORMATION.

#LEDOM teSeniS ®

SEIRES
L W H 1C 2C

&ERAUQS

LELLARAP

)#(TW

DRADNATS ELOPENIF .DTS .P.F

teSeniS ® ELBITAPMOC

-- 0S-PF-44-CPSM 0S "4 "4 "4/3-5 "2000.0±"3 "2000.0±"3 "2000.0 -- 52

1S-66-CPSM 1S-PF-66-CPSM 1S "6 "6 "4/3-5 "2000.0±"5 "2000.0±"5 "2000.0 84 25

2S-216-CPSM 2S-PF-216-CPSM 2S "21 "6 "61/31-6 "2000.0±"01 "2000.0±"5 "3000.0 311 811

2S-816-PCSM 2S-PF-816-CPSM 2S "81 "6 "8 "3000.0±"51 "2000.0±"5 "4000.0 991 402

2S-218-CPSM 2S-PF-218-CPSM 2S "21 "8 "61/31-6 "2000.0±"01 "2000.0±"5 "3000.0 151 651

2S-2121-CPSM 2S-PF-2121-CPSM 2S "21 "21 "61/31-6 "2000.0±"01 "2000.0±"01 "3000.0 732 342

2S-8121-CPSM 2S-PF-8121-CPSM 2S "81 "21 "8 "3000.0±"51 "3000.0±"01 "4000.0 804 714

teSeniSTON ® )ELBAVOMERTONKCUHC(ELBITAPMOC

66-CPSM PF-66-CPSM -- "6 "6 "8/3-5 "2000.0±"5 "2000.0±"5 "2000.0 44 84

•  Angular accuracy guaranteed within 5 seconds of arc up to 15°,
within 10 seconds up to 30°, & within 15 seconds up to 45°.

�  STANDARD POLE :  1/4" poles and 1/8" separators produce
deep flux lines for  holding large and thick parts.

�  FINE POLE:  1/8" poles and 1/8"  separators produce  shallow
flux lines for holding small and thin parts.
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POLE

ELECTROMAGNETIC SINE PLATES

•  Chuck top plates are laminated from 1/8” steel & 1/16” stainless steel, then furnace-brazed to form one
solid piece.

•  All units are sealed against dirt & liquids.

•  Longitudinal (lengthwise) or transverse (crosswise) poles are available, based on the size & shape of the
part to be held.

•  Chuck controls must be used with all electromagnetic chucks (see page 51)!

•  Sine plate and electromagnetic chuck can be used together or independently.

•  Electromagnetic
chuck can be
quickly removed or
replaced using only
four bolts.

•  Two self-storing,
hardened & ground
rails included for
the sine plate.

•  Two side rails
included for the
electromagnetic
chuck.

•  Gage block rolls
provide dual 0.200”
minute steps for
setting small
angles with
standard gage
blocks.

•  Angular accuracy
guaranteed within 5
seconds of arc up
to 15°, within 10
seconds up to 30°,
& within 15
seconds up to 45°.

SEE PAGE 129 FOR
IMPORTANT HOLDING
POWER INFORMATION.

ESP-612-T-S2

SLEDOMELOPESREVSNART

#LEDOM
teSeniS ®

SEIRES
L W H C

&ERAUQS

LELLARAP
STTAW

TW

)#(

2S-T-216-PSE 2S "6 "21 "8/1-6 "2000.0±"5 "3000.0 27 221

2S-T-621-PSE 2S "21 "6 "8/1-6 "2000.0±"01 "3000.0 27 021

2S-T-816-PSE 2S "6 "81 "8/7-6 "2000.0±"5 "4000.0 031 702

2S-T-681-PSE 2S "81 "6 "8/7-6 "3000.0±"51 "4000.0 031 102

2S-T-8121-PSE 2S "21 "81 "8/7-6 "3000.0±"01 "4000.0 522 593

2S-T-2181-PSE 2S "81 "21 "8/7-6 "3000.0±"51 "4000.0 522 293

2S-T-4221-PSE 2S "21 "42 "2/1-7 "4000.0±"01 "5000.0 082 385

2S-T-2142-PSE 2S "42 "21 "2/1-7 "4000.0±"02 "5000.0 082 775

SLEDOMELOPLANIDUTIGNOL

#LEDOM
teSeniS ®

SEIRES
L W H C

&ERAUQS

LELLARAP
STTAW

TW

)#(

2S-L-216-PSE 2S "6 "21 "8/7-5 "2000.0±"5 "3000.0 65 221

2S-L-621-PSE 2S "21 "6 "8/7-5 "2000.0±"01 "3000.0 65 021

2S-L-816-PSE 2S "6 "81 "8/5-6 "2000.0±"5 "4000.0 011 702

2S-L-681-PSE 2S "81 "6 "8/5-6 "3000.0±"51 "4000.0 011 102

2S-L-8121-PSE 2S "21 "81 "8/5-6 "3000.0±"01 "4000.0 051 593

2S-L-2181-PSE 2S "81 "21 "8/5-6 "3000.0±"51 "4000.0 051 293

2S-L-4221-PSE 2S "21 "42 "4/1-7 "4000.0±"01 "5000.0 002 385

2S-L-2142-PSE 2S "42 "21 "4/1-7 "4000.0±"02 "5000.0 002 775
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ELECTROMAGNETIC COMPOUND SINE PLATES

•  Chuck top plates are laminated from 1/8” steel & 1/16” stainless steel, then furnace-brazed to form one
solid piece.

•  All units are sealed against dirt & liquids.

•  Longitudinal (lengthwise) or transverse (crosswise) poles are available, based on the size & shape of the
part to be held.

•  Chuck controls must be used with all electromagnetic chucks (see page 51 )!

•  The electromagnetic chuck can be quickly removed or replaced using only four bolts. The compound sine
plate & electromagnetic chuck can be used together or independently.

•  Two self-storing, hardened & ground rails included for the compound sine plate.

•  Two side rails included for the electromagnetic chuck.

•  Gage block rolls provide dual 0.200” minute steps for setting small angles with standard gage blocks.

•  Angular accuracy guaranteed within 5 seconds of arc up to 15°, within 10 seconds up to 30°, & within 15
seconds up to 45°.

SEE PAGE 129 FOR IMPORTANT HOLDING POWER INFORMATION.

ESPC-612-T-S2

LONGITUDINAL

POLE

TRANSVERSE POLE

C1

L

C2

W

H

SLEDOMELOPESREVSNART

#LEDOM
teSeniS ®

SEIRES
L W H 1C 2C

&ERAUQS

LELLARAP
STTAW

TW

)#(

2S-T-216-CPSE 2S "21 "6 "61/11-7 "2000.0±"01 "2000.0±"5 "3000.0 27 641

2S-T-816-CPSE 2S "81 "6 "8/7-8 "3000.0±"51 "2000.0±"5 "4000.0 031 152

2S-T-8121-CPSE 2S "81 "21 "8/7-8 "3000.0±"51 "3000.0±"01 "4000.0 522 284

SLEDOMELOPLANIDUTIGNOL

#LEDOM
teSeniS ®

SEIRES
L W H 1C 2C

&ERAUQS

LELLARAP
STTAW

TW

)#(

2S-L-216-CPSE 2S "21 "6 "61/7-7 "2000.0±"01 "2000.0±"5 "3000.0 65 641

2S-L-816-CPSE 2S "81 "6 "8/5-8 "3000.0±"51 "2000.0±"5 "4000.0 011 152

2S-L-8121-CPSE 2S "81 "21 "8/5-8 "3000.0±"51 "3000.0±"01 "4000.0 051 284
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THE ROBBINS LINE
FORMERLY BY EX-CELL-O / ROBBINS

This premium line of sine plates from Suburban Tool is a result of the purchase in
1989 of the EX-CELL-O/ROBBINS sine plate line from Micro Precision, a subsidiary
of Textron, Inc.  We have maintained the quality of these products by following the
same blueprints and production procedures.  Some changes have been made to
improve the product.

OU
R

BE
ST

In this section of the catalog, you will find sine plates for precision grinding, light and heavy machining, and
inspection applications. There are many models available for single and compound angular set-ups in a wide
range of sizes from 4" x 4" to 60" x 60". Within this wide range there are three different types, shown below:
the MASTER-SINE™, a non-magnetic plate for inspection and light machining; the MAGNA-SINE™, a
magnetic-type employing fine pole ceramic magnets; and the HEAVY-DUTY sine plates, for tough
machining.

MASTER-SINE™ SINE PLATES
FORMERLY BY EX-CELL-O / ROBBINS

•  Made of steel, hardened to Rc58-60.

•  B-3-SP and B-5-SP have 1/4-20 tapped holes.  The
remaining models have 5/16-18.

•  The roll bar is made from hardened steel, ground
and lapped for straightness and roundness.

•  Swivel block provides full face contact with gage
blocks keeping them securely in place.

•  Exclusive locking device inside the hinge roll
provides a positive lock with an expanding action.
Both screws lock toward the front of the unit, pulling
the top plate down on the setup gage blocks without
distortion. Hinge is made from hardened steel,
ground and lapped.

•  Angular accuracy of set-ups is guaranteed to be
within 5 seconds of arc up to 15°, 10 seconds up to
30°, and 15 seconds up to 45°.

•  Side and back rail included.

B-5-SP

B-10-SP

W
L
C

H

#LEDOM L W H C
&ERAUQS

LELLARAP

TW

)#(

PS-3-B "4 "4 "2 "2000.0±"3 "2000.0 8

PS-5-B "2/1-6 "2/1-6 "2/1-2 "2000.0±"5 "2000.0 22

PS-01-B "2/1-21 "4/3-7 "8/7-2 "2000.0±"01 "3000.0 55

PS-51-B "4/1-81 "4/3-6 "4/3-3 "3000.0±"51 "4000.0 89
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MASTER-SINE™ COMPOUND SINE PLATES
FORMERLY BY EX-CELL-O / ROBBINS

•  Made of steel, hardened to Rc58-60.

•  A-5-SP has 1/4-20 tapped holes.  The remaining models have 5/16-18.

•  The roll bar is made from hardened steel, ground and lapped for straightness and roundness.

•  Swivel block provides full face contact with gage blocks, keeping them securely in place.

•  Exclusive locking device inside the hinge roll provides a positive lock with an expanding action. Both screws
lock toward the front of the unit, pulling the top plate down on the set-up gage blocks without distortion. Hinge
is made from hardened steel, ground and lapped.

•  Angular accuracy of set-ups is guaranteed to be within 5 seconds of arc up to 15°, 10 seconds up to 30°,
and 15 seconds up to 45°.

•  Side and back rail included.

C1 W

L C2

A-10-SP
A-5-SP

#LEDOM L W H 1C 2C
&ERAUQS

LELLARAP

TW

)#(

PS-5-A "2/1-6 "2/1-6 "4/3-3 "2000.0±"5 "2000.0±"5 "2000.0 03

PS-01-A "2/1-21 "4/3-7 "8/5-4 "2000.0±"01 "2000.0±"5 "3000.0 08

PS-51-A "4/1-81 "4/3-6 "4/3-5 "3000.0±"51 "2000.0±"5 "4000.0 541
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MASTER-SINE™ HEAVY-DUTY SINE PLATES
FORMERLY BY EX-CELL-O / ROBBINS

L W

C T

B-12
B-24

•  The materials for HEAVY-DUTY sine plates are carefully selected to withstand the thrust and chatter of
machining cuts, during a long life of accurate service.

•  Heavy-Duty sine plates incorporate all of the features of the standard Master-Sine™ plates, plus include
the following additional features:

   �  The top and bottom plates are made from heavy-sectioned class 35-40 cast iron for extra strength.

   �  Top plates of all models are t-slotted for convenient clamping of work pieces.  T-slots are held
      parallel with the sides of the top plate within 0.0005" per 12”.

   �  Models B-24, B-34 and B-60 are supplied with a built-in screw elevating mechanism for safe and easy
      opening and closing.

   �  All models, except the B-12, have a hand-flaked top surface.  The B-12 is ground.

   �  All models include extra-heavy locking straps.

SINE PLATES FOR ANGULAR MACHINING WITH POSITIVE, REPETITIVE ACCURACY

#LEDOM L W H C T
&ERAUQS

LELLARAP

TW

)#(

21-B "21 "21 "5 "3000.0±"01 "8/3 "3000.0 511

42-B "42 "42 "2/1-7 "5000.0±"02 "61/11

"5000.0

036

43-B "43 "43 "2/1-01 "5000.0±"52 "61/31 007,2

06-B "06 "06 "02 "100.0±"05 "61/5-1 "200.0 005,9
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•  MAGNA-SINE™ sine plates are equipped with extremely powerful ceramic magnet chucks. Having
staitonary magnets in the top plate and a movable magnet core, these chucks provide an average holding
power of up to 100 pounds per square inch.

•  The chucks provide maximum holding of both small & large parts due to a combination fine / standard pole
spacing.

•  All but the chuck is made of steel hardened to Rc 58-60.

•  The gage block & hinge rolls are ground and lapped for straightness and roundness.

•  The swivel block provides full face contact with gage blocks, keeping them securely in place.

•  An exclusive locking device inside the hinge roll provides a positive lock with an expanding action. Both
screws lock toward the front of the unit, pulling the top plate down on the setup gage blocks without
distortion.

•  The angular accuracy is guaranteed to be within 5 seconds of arc up to 15°, 10 seconds up to 30°, and 15
seconds up to 45°.

•  Side and back rails are included.

B-3-MS

MAGNA-SINE™ MAGNETIC SINE PLATES
FORMERLY BY EX-CELL-O / ROBBINS

SEE PAGE 129 FOR IMPORTANT HOLDING POWER INFORMATION.

B-10-MS

B-5-MS

#LEDOM L W H C
&ERAUQS

LELLARAP

TW

)#(

SM-3-B "4 "4 "2/1-3 "2000.0±"3 "2000.0 31

SM-5-B "2/1-6 "2/1-6 "8/7-3 "2000.0±"5 "2000.0 73

SM-01-B "2/1-6 "21 "2/1-4 "2000.0±"5 "3000.0 07

SM-51-B "4/3-6 "4/1-81 "61/51-4 "3000.0±"5 "4000.0 521
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MAGNA-SINE™ MAGNETIC COMPOUND SINE PLATES
FORMERLY BY EX-CELL-O / ROBBINS

•  MAGNA-SINE™ compound magnetic sine plates are
equipped with extremely powerful ceramic magnet
chucks. Having staitonary magnets in the top plate
and a movable magnet core, these chucks provide
an average holding power of up to 100 pounds per
square inch.  This is nearly twice the holding power
of a standard chuck!

•  The chucks provide maximum holding of both small
& large parts due to a combination fine / standard
pole spacing.

•  All but the chuck is made of steel hardened to Rc
58-60.

•  The gage block and hinge rolls ground and lapped
for straightness and roundness.

•  The swivel blocks provide full face contact with
gage blocks, keeping them securely in place.

•  An exclusive locking device inside each hinge roll
provides a positive lock with an expanding action.
The screws lock toward the open end of the unit,
pulling the plate down on the setup gage blocks
without distortion.

•  The angular accuracy is guaranteed to be within 5
seconds of arc up to 15°, 10 seconds up to 30°, and
15 seconds up to 45°.

•  Side and back rails are included.

•  Available hinged as STANDARD (shown) or
OPPOSITE-HAND.

SEE PAGE 129 FOR IMPORTANT HOLDING POWER INFORMATION.

A-10-MS

A-5-MS

#LEDOM L W H 1C 2C
&ERAUQS

LELLARAP

TW

)#(

SM-5-A "2/1-6 "2/1-6 "61/3-5 "2000.0±"5 "2000.0±"5 "2000.0 54

SM-01-A "2/1-21 "2/1-6 "8/1-6 "2000.0±"01 "2000.0±"5 "3000.0 001

SM-51-A "4/1-81 "4/3-6 "8/7-6 "3000.0±"51 "3000.0±"5 "4000.0 002
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MILL-MASTER™

A VERSATILE SINE PLATE FOR MILLING MACHINES

•  Specifically designed for use on milling machines.

•  Mounts directly to table with standard t-bolts and nuts.

•  Solid, class 35-40 cast iron construction.

•  T-slots for 1/2" t-bolts or t-nuts in top plate for easy mounting of clamps or vises.

•  Includes edge rail for quick locating of a workpiece.

•  Can be used as standard angle plate in the closed position.
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01-MBPS "21 "21 "2/1-51 "4/3-8 "100.0±"01 "23/52 "61/9 "100.0± 001
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ELECTROMAGNETIC SINE PLATE CHUCKS

•  Designed to bolt directly, with little or no indicating, to a SineSet® sine plate or compound sine plate of the
same size & series.  See page 50 for electromagnetic surface grinder chucks.

•  Top plates are laminated from 1/8” steel & 1/16” stainless steel, then furnace-brazed to form one solid
piece.

•  All units are sealed against dirt & liquids.

•  Longitudinal (lengthwise) or transverse (crosswise) poles are available, based on the size & shape of the
part to be held.

•  Chuck controls must be used with all electromagnetic chucks (see page 51)!

•  Two side rails are included with each chuck.

SLEDOMELOPLANIDUTIGNOL

#LEDOM
teSeniS ®

SEIRES
HTGNEL HTDIW THGIEH

&ERAUQS

LELLARAP
STTAW )#(TW

2S-L-216-CME 2S "21 "6 "4/1-3 "3000.0 65 57

2S-L-816-CME 2S "81 "6 "4/1-3 "4000.0 011 711

2S-L-8121-CME 2S "81 "21 "4/1-3 "5000.0 051 522

2S-L-4221-CME 2S "42 "21 "4/1-3 "5000.0 002 013

SLEDOMELOPESREVSNART

#LEDOM
teSeniS ®

SEIRES
HTGNEL HTDIW THGIEH

&ERAUQS

LELLARAP
STTAW )#(TW

2S-T-216-CME 2S "21 "6 "2/1-3 "3000.0 27 57

2S-T-816-CME 2S "81 "6 "2/1-3 "4000.0 031 711

2S-T-8121-CME 2S "81 "21 "2/1-3 "5000.0 522 522

2S-T-4221-CME 2S "42 "21 "2/1-3 "5000.0 082 013

SEE PAGE 129 FOR IMPORTANT HOLDING POWER INFORMATION.

EMC-612-T-S2
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PERMANENT MAGNETIC SINE PLATE CHUCKS

•  Models with the suffix “S0, S1 or S2” are part of the SineSet® System. The chucks are designed to bolt
directly, with little or no indicating, to a SineSet® sine plate or compound sine plate of the same size and
series to form a magnetic sine plate or magnetic compound sine plate.  See page 49 & 52 for permanent
magnetic surface grinder chucks.

•  Can be used alone as a parallel chuck. The 4" x 4" & 6" x 6" models can also be used as squaring chucks.

•  Made with ceramic magnets for superior holding power.

•  Chucks are lubricated and sealed against dirt and liquids.

•  Includes removable handle, side and back rails.

�  STANDARD POLE:  1/4" poles and 1/8" separators produce deep flux lines for  holding large and thick parts.

�  FINE POLE:  1/8" poles and 1/8"  separators produce  shallow flux lines for holding small and thin parts.

MC-66-S1 MC-612-FP-S2

SEE PAGE 129 FOR IMPORTANT HOLDING POWER INFORMATION.

#LEDOM teSeniS ®

SEIRES
HTGNEL HTDIW THGIEH

&ERAUQS

LELLARAP

)#(TW

DRADNATS ELOPENIF DRADNATS ELOPENIF

teSeniS ® ELBITAPMOC

-- 0S-PF-44-CM 0S "4 "4 "8/5-2 "2000.0 -- 21

1S-66-CM 1S-PF-66-CM 1S "6 "6 "8/5-2 "2000.0 12 52

2S-216-CM 2S-PF-216-CM 2S "21 "6 "8/5-2 "3000.0 24 74

2S-816-CM 2S-PF-816-CM 2S "81 "6 "8/5-2 "3000.0 56 07

2S-218-CM 2S-PF-218-CM 2S "21 "8 "8/5-2 "3000.0 85 36

2S-2121-CM 2S-PF-2121-CM 2S "21 "21 "8/5-2 "3000.0 001 601

2S-8121-CM 2S-PF-8121-CM 2S "81 "21 "8/5-2 "4000.0 151 061

2S-4221-CM 2S-PF-4221-CM 2S "42 "21 "8/5-2 "4000.0 202 212

teSeniSTON ® )YLNOKCUHCGNIRAUQS(ELBITAPMOC

-- PF-63-CM -- "6 "3 "8/5-2 "2000.0 -- 31

99-CM PF-99-CM -- "9 "9 "8/5-2 "4000.0 94 35
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VACUUM SINE PLATE CHUCKS

VACUUM PUMPS

VC-66-S1

VCP-34-MM

•  Provides an excellent means for holding non-magnetic
workpieces for light machining or grinding.

•  Designed to be bolted directly to a SineSet®  sine plate or
compound sine plate of the same size & series with little or no
indicating.  The VC-66-S1 also bolts directly to the AP-664-S1
angle plate.

•  Each chuck has three 1/4 NPT holes for mounting the vacuum
gage, relief valve and hose fitting.

•  The vacuum gage and relief valve are included.

•  All chucks have back and end rails provided for positive location
of workpieces.

#LEDOM
teSeniS ®

SEIRES
HTGNEL HTDIW THGIEH

&ERAUQS

LELLARAP

DEDNEMMOCER

EZISPMUP
)#(TW

1S-66-CV 1S "6 "6 "4/1-2 "2000.0 REGRALRO.P.H4/1 51

2S-216-CV 2S "21 "6 "4/1-2 "3000.0 REGRALRO.P.H2/1 82

2S-816-CV 2S "81 "6 "4/1-2 "4000.0 REGRALRO.P.H2/1 14

•  All models are oilless, motor-mount, rotary vane design for
maximum performance with minimum upkeep.

•  Each unit has internal mufflers and filters.  The filters were
specifically designed to be easily removed and replaced.

•  The pumps have built-in thermal overload protection.

•  Each model includes a support base, the proper fittings and six
feet of reinforced hose.

SEE PAGE 129 FOR IMPORTANT HOLDING POWER INFORMATION.

NOTE:  Because electric motors are dual frequency, multi-voltage AC for worldwide applications, they are
supplied without an electric cord, ready to be wired to user specifications.

#LEDOM ROTOMCIRTCELE
RIAEERFMFC MUMIXAM

MUUCAV
TW
)#(wolFeerF gH"01ta gH"02ta

MM-41-PCV esahP1,zH06-05,V032-802/511-011,PH4/1 5.4 6.2 0.1 ISP01 53

MM-43-PCV esahP1,zH06-05,V032-802/511-011,PH4/3 0.8 0.5 4.2 ISP01 45
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PERMANENT MAGNETIC SURFACE GRINDER CHUCKS

•  Ceramic magnets provide superior holding power that never fades.

•  Sealed against dirt and liquids.

•  Front mounted handle is removable to eliminate interference.

•  Handle, back rail, side rail and two clamps included.

�  STANDARD POLE :  1/4" poles and 1/8" separators produce deep flux lines for holding large and thick parts.

�  FINE POLE:  1/8" poles and 1/8" separators produce shallow flux lines for holding small and thin parts.

MCB-618-FP

#LEDOM
HTGNEL HTDIW THGIEH

)#(TW

DRADNATS ELOPENIF DRADNATS ELOPENIF

74-BCM PF-74-BCM "2/1-7 "4 "8/5-2 91 91

015-BCM PF-015-BCM "2/1-01 "5 "8/5-2 53 53

216-BCM PF-216-BCM "2/1-21 "6 "8/5-2 54 74

416-BCM PF-416-BCM "2/1-41 "6 "8/5-2 55 55

816-BCM PF-816-BCM "2/1-81 "6 "8/5-2 96 07

218-BCM PF-218-BCM "2/1-21 "8 "8/5-2 36 36

518-BCM PF-518-BCM "2/1-51 "8 "8/5-2 88 98

818-BCM PF-818-BCM "2/1-81 "8 "8/5-2 911 021

428-BCM PF-428-BCM "2/1-42 "8 "8/5-2 621 621

5101-BCM PF-5101-BCM "2/1-51 "01 "8/5-2 111 111

8101-BCM PF-8101-BCM "2/1-81 "01 "8/5-2 431 431

4201-BCM PF-4201-BCM "2/1-42 "01 "8/5-2 871 871

2121-BCM PF-2121-BCM "2/1-21 "21 "8/5-2 701 701

8121-BCM PF-8121-BCM "2/1-81 "21 "8/5-2 161 161

4221-BCM PF-4221-BCM "2/1-42 "21 "8/5-2 312 312

SEE PAGE 129 FOR IMPORTANT HOLDING POWER INFORMATION.
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ELECTROMAGNETIC SURFACE GRINDER CHUCKS

EMCB-618-L

•  Top plate has 1/8" steel poles and 1/16" stainless steel separators.

•  Chucks are sealed against dirt and liquids.

•  Longitudinal (lengthwise) or transverse (crosswise) pole models available.

•  Two clamps, backrail and side rail included.

•  Chuck controls must be used with all electromagnetic chucks!

SLEDOMELOPLANIDUTIGNOL

#LEDOM HTGNEL HTDIW THGIEH STTAW )#(TW

L-216-BCME "2/1-21 "6 "4/1-3 65 57

L-816-BCME "2/1-81 "6 "4/1-3 011 711

L-518-BCME "2/1-51 "8 "4/1-3 58 231

L-818-BCME "2/1-81 "8 "4/1-3 001 061

L-428-BCME "2/1-42 "8 "4/1-3 051 081

L-5101-BCME "2/1-51 "01 "4/1-3 001 561

L-4201-BCME "2/1-42 "01 "4/1-3 081 552

L-6301-BCME "2/1-63 "01 "4/1-3 062 073

L-6121-BCME "2/1-61 "21 "4/1-3 531 002

L-8121-BCME "2/1-81 "21 "4/1-3 051 522

L-4221-BCME "2/1-42 "21 "4/1-3 002 013

L-0321-BCME "2/1-03 "21 "4/1-3 052 173

L-6321-BCME "2/1-63 "21 "4/1-3 003 244

SLEDOMELOPESREVSNART

#LEDOM HTGNEL HTDIW THGIEH STTAW )#(TW

T-216-BCME "2/1-21 "6 "2/1-3 27 57

T-816-BCME "2/1-81 "6 "2/1-3 031 711

T-518-BCME "2/1-51 "8 "2/1-3 521 231

T-818-BCME "2/1-81 "8 "2/1-3 051 061

T-428-BCME "2/1-42 "8 "2/1-3 022 081

T-5101-BCME "2/1-51 "01 "2/1-3 061 561

T-4201-BCME "2/1-42 "01 "2/1-3 042 552

T-6301-BCME "2/1-63 "01 "2/1-3 053 073

T-6121-BCME "2/1-61 "21 "2/1-3 002 002

T-8121-BCME "2/1-81 "21 "2/1-3 522 522

T-4221-BCME "2/1-42 "21 "2/1-3 082 013

T-0321-BCME "2/1-03 "21 "2/1-3 093 173

T-6321-BCME "2/1-63 "21 "2/1-3 034 244

SEE PAGE 129 FOR IMPORTANT HOLDING POWER INFORMATION.
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ELECTROMAGNETIC CHUCK CONTROLS

•  Specifically matched to the input requirements of Suburban’s electromagnetic chucks.

•  115 volts AC input.

•  0-110 volts DC output.

•  Controls with automatic release cycle free operator from manual demagnetizing.

•  Automatic release models also have touchpad controls for easy operation.

•  Chuck controls must be used with all electromagnetic chucks!

#LEDOM
REWOPTUPTUO

ESAELER )#(TW
EPYT STTAW

VM-051-CC elbairaV 051-0 launaM 8

VA-051-CC elbairaV 051-0 citamotuA 31

VA-003-CC elbairaV 003-0 citamotuA 61

VA-005-CC elbairaV 005-0 citamotuA 81

CC-150-MV CC-300-AV
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CERAMIC MAGNETS IN TOP PLATE

1/16” STAINLESS SEPARATORS

1/8” MINOR POLES

1/4” MAJOR POLES

MOVABLE CERAMIC MAGNET CORE

W

MAGNUM-FORCE™

SURFACE GRINDER CHUCKS

PERMANENT MAGNETIC CHUCKS
WITH

DUAL MAGNETSOU
R
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DMB-510

#LEDOM 1L 2L W H )#(TW

44-BMD "4 "4/3-4 "4 "8/3-2 01

84-BMD "8 "8/1-9 "4 "8/3-2 02

015-BMD "01 "8/1-11 "5 "4/3-2 82

215-BMD "21 "8/1-31 "5 "4/3-2 53

66-BMD "6 "8/1-7 "2/1-6 "4/3-2 52

016-BMD "01 "8/1-11 "6 "4/3-2 53

216-BMD "21 "8/1-31 "6 "4/3-2 74

416-BMD "41 "2/1-51 "6 "4/3-2 25

816-BMD "81 "02 "6 "4/3-2 66

518-BMD "51 "4/3-51 "8 "4/3-2 37

#LEDOM 1L 2L W H )#(TW

818-BMD "81 "4/3-81 "8 "4/3-2 78

028-BMD "02 "4/3-02 "8 "4/3-2 201

428-BMD "42 "4/3-42 "8 "4/3-2 611

5101-BMD "51 "4/3-51 "01 "4/3-2 09

8101-BMD "81 "4/3-81 "01 "4/3-2 101

0201-BMD "02 "4/2-02 "01 "4/3-2 521

4201-BMD "42 "4/3-42 "01 "2/1-3 431

8121-BMD "81 "4/3-81 "21 "2/1-3 071

4221-BMD "42 "4/3-42 "21 "2/1-3 291

•  Made with ceramic magnets for superior holding power.

•  Stationary magnets in the top plate and a movable magnet
core provide an average holding power of up to 100 pounds
per square inch.  This is twice the  power of a standard
chuck.

•  Chucks are lubricated and sealed against dirt and liquids.

•  A rigid work surface is provided by the laminated and
brazed top plate.

•  These chucks provide maximum holding power of both
small and large parts, due to the combination fine /
standard pole spacing.

•  Low height for more work clearance.

•  Two hold-down clamps, one side rail and one end rail are
included.

SEE PAGE 129 FOR IMPORTANT HOLDING POWER INFORMATION.

FULL 24 MONTH WARRANTY
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ROUND PERMANENT MAGNETIC CHUCKS

B

E

A

C

D

RMC-5

RMC-6

SLEDOMELOPDRADNATS

#LEDOM A B C D E )#(TW

5-CMR "2/1-5 "8/1x"3 "4 02-4/1)4( "3 51

6-CMR "4/1-6 "8/1x"3 "4 02-4/1)4( "3 71

9-CMR "4/1-9 "61/3x"4 "5 61-8/3)4( "3 73

01-CMR "8/1-01 "61/3x"4 "5 61-8/3)4( "3 14

21-CMR "4/1-21 "61/3x"4 "5 61-8/3)4( "3 06

51-CMR "4/1-51 "4/1x"6 "8/3-7 81-61/5)6( "2/1-3 021

61-CMR "4/1-61 "61/3x"8 "9 61-8/3)6( "3 69

02-CMR "4/1-02 "4/1x"11 "23/31-21 61-8/3)6( "2/1-3 502

SLEDOMELOPENIF

#LEDOM A B C D E )#(TW

PF-6-CMR "4/1-6 "8/1x"3 "4 02-4/1)4( "61/51-2 81

PF8-CMR "4/3-7 "61/3x"4 "4 61-8/3)4( "61/51-2 72

PF-01-CMR "8/1-01 "61/3x"4 "5 61-8/3)4( "61/51-2 34

PF-21-CMR "4/1-21 "61/3x"4 "5 61-8/3)4( "61/51-2 26

SEE PAGE 129 FOR IMPORTANT HOLDING POWER INFORMATION.

•  Ideally suited for holding magnetic workpieces on I.D. grinders and other
machinery requiring a rotating chuck.

•  Ceramic magnets provide superior holding power that never fades and
require no electrical controls or collector rings.

•  Thick top plates are laminated from steel and stainless steel, then furnace
brazed into one solid piece  The top plates can be drilled and tapped in
places to three quarters of their thickness, if necessary.

•  All models, except the RMC-5, which uses the swing-type on-off method, are
water tight.

•  Back surface of aluminum chuck body has tapped holes (D) and a turned
counterbore (B) for convenient mounting to your machine.

•  Removable on-off handle included with each chuck.

•  STANDARD POLE :  1/4" poles and 1/8" separators produce deep flux lines
for  holding large and thick parts.  (RMC-15 and RMC-20 have 3/8” poles and
3/8” separators).

•  FINE POLE:  1/8" poles and 1/8"  separators produce  shallow flux lines for
holding small and thin parts.
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#LEDOM

HTGNEL HTDIW THGIEH
EEV°09

YTICAPAC

ERAUQS,TALF

LELLARAP&

)#(TW

ELGNIS
DEHCTAM

RIAP
ELGNIS

DEHCTAM

RIAP

S-CTM -- "5 "2 "2 -- "5000.0 6 --

L-CTM -- "2/1-5 "4/3-2 "2/1-2 -- "5000.0 11 --

PFL-CTM -- "2/1-5 "4/3-2 "3 -- "5000.0 21 --

BV-CTM M-BV-CTM "2/1-5 "4/3-2 "8/5-3 "4/3-2 "5000.0 31 62

MTC-VB

MTC-LFP

MTC-L

MTC-S

•  On-Off switch controls powerful Alnico magnet.

•  Top and bottom magnetize simultaneously.

•  Bottom surface relieved 1/8” to minimize loss of magnetism.

•  Model MTC-LFP has 3/16” x 1/16” fine pole construction for holding small or thin parts.  It also includes
removable side and end rails.

MAGNETIC TOOLMAKER’S CHUCKS

SEE PAGE 129 FOR IMPORTANT HOLDING POWER INFORMATION.
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MAGNA-SQUARE™ MAGNETIC ANGLE IRON

•  A versatile tool for layout, inspection and squaring operations.

•  Combines the advantages of a universal right angle iron and a magnetic chuck.

•  Magnetic face is energized by turning recessed control knob.

•  Can be placed on any side for workholding.

•  Support rib provides structural strength and acts as a carrying handle.

•  Body made from class 35-40 cast iron.

#LEDOM HTGNEL HTDIW THGIEH
ERAUQS,TALF

LELLARAP&
)#(TW

IAM - 446 "4/3-4 "4/1-4 "2/1-6 "3000.0 81

MAI -644

SEE PAGE 129 FOR IMPORTANT HOLDING POWER INFORMATION.
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Master-Grind™ INDEX FIXTURE

L1

L2 W

H

C

•  V-Block & 5C collet in one fixture.

•  72 position index plate provides a hard stop every 5° ±15 arc seconds.

•  Built-in sine bar for setting angles between hard index locations.

•  Horizontal or vertical v-block mounting.

•  Spindle runs in two heavy-duty 4" tapered roller bearings.

•  Maximum spindle runout of 0.000050".

•  Fitted wooden case included.

•  Bolts directly to SineSet® sine plate or compound sine plates of the S1 series.  Also bolts to the AP-664-S1
90° conversion plate.

#LEDOM
teSeniS ®

SEIRES

TELLOC

YTICAPAC

KCOLB-V

YTICAPAC

HGUORHT

ELOH
C 1L 2L W H

&ERAUQS

LELLARAP
)#(TW

1S-VC5-GM 1S C5llA "8/5-1 "4/1-1 "3 "61/51-8 "61/3-5 "5 "2/1-5 "2000.0 23

Covered by design patent D327077.

FULL 24 MONTH WARRANTY

MG-5CV-S1 - Front View

MG-5CV-S1 - Rear View
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ACCESSORIES FOR THE Master-Grind™ INDEX FIXTURE

MOTOR DRIVE KIT

BASEPLATE & TAILSTOCK

•  1/15 HP, reversible, variable speed, 60 to 300 RPM.

•  Can be mounted on either side of the index fixture.

•  Includes mounting bracket, motor pulley, drive belt & screws.

•  Tailstock has 1/2" diameter x 60°, spring loaded center with locking screw.

•  Baseplate and edge guide are hardened and ground.

•  1/2" 5C collet and steel 60° headstock center included.

NOTE:  Factory fitting of the MG-5CV-S1 to the MG5-BTS is required.  This is included at no charge, even
when the Base & Tailstock is purchased separately from the Index Fixture.

#LEDOM NOITPIRCSED HTGNEL HTDIW THGIEH
YTICAPAC

)#(TW
RETEMAID HTGNEL

STB-5GM KCOTSLIAT&ETALPESAB "61/7-61 "2/1-5 "23/32-4 "4/3-5 "4/1-7 22

DM-5GM TIKEVIRDROTOM "23/5-8 "61/51-3 "23/5-5 -- -- 8

MG5-BTS

MG5-MD

Optional MG5-MD
shown on

MG-5CV-S1

MG-5CV-S1
shown on

optional MG5-BTS
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PUNCH MASTER™ INDEX FIXTURE

L1

L2

C

H

W

#LEDOM
KCOLB-V

YTICAPAC

HGUORHT

ELOH
C 1L 2L W H

&ERAUQS

LELLARAP
)#(TW

2V-MP "8/5-1 "4/1-1 "3 "4/3-2 "61/51-6 "4 "5 "2000.0 21

•  48 position index plate provides a hard stop every 7-1/2° ±15 arc seconds.

•  Built-in sine bar for setting angles between hard index locations.

•  Ball and race design with 36 balls under preload for minimum deflection.

•  Bearings are sealed to protect against grit.

•  Maximum spindle runout  ±0.0001”.

•  Hardened steel base.

•  Fitted wooden case included.

PM-V2 - Front View

PM-V2 - Rear View
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COLLET-MASTER™ INDEX FIXTURE

CM-5C - Front View

CM-5C - Rear View

Optional CM-5C-FVB
L1

L2

H
C

W1

W2

#LEDOM
TELLOC

YTICAPAC

HGUORHT

ELOH
C 1L 2L 1W 2W H

&ERAUQS

LELLARAP
)#(TW

C5-MC C5 "4/1-1 "8/5-3 "23/31-3 "23/31-6 "4/3-3 23/31-4 "61/9-5 "2000.0 9

•  48 position index plate provides a hard stop every 7-1/2° ±45 arc seconds.

•  Spindle rides in two sealed, pre-loaded ball bearings.

•  Maximum spindle runout is 0.0001".

•  All standard 5C collets can be used.

•  Drawbar and fitted wooden case included.

•  Hardened steel base.

•  Optional faceplate & v-block (CM-5C-FVB) available for eccentric forms.

#LEDOM RETEMAIDETALPECAF ELOHHGUORHT YTICAPACKCOLB-V )#(TW

BVF-C5-MC "8/7-4 "4/3 "8/5-1 51
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L2

L1

W1

C

H

W2

SPIN-MASTER™ INDEX FIXTURE

#LEDOM
TELLOC

YTICAPAC

HGUORHT

ELOH
C H 1L 2L 1W 2W

&ERAUQS

LELLARAP
)#(TW

C5-MS C5llA "4/1-1 "4/3-2 "4/1-5 "61/11-9 "8/7-3 "8/3-4 "5 "2000.0 51

•  36 hole index plate allows direct indexing every 10°, graduated in 5° increments.

•  10 vernier holes allow 1° indexing.

•  All standard 5C collets can be used.

•  2-5/16" spindle travel for flute grinding.

•  Hardened and ground spindle rides in a sleeve bearing.

•  Maximum runout of 0.0005" T.I.R.

SM-5C - Rear View

SM-5C - Front View
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MINI-MASTER™ INDEX FIXTURE

L1
L2 W2

W1

C
H

•  72 position index plate provides a hard stop every 5 degrees ±15 arc seconds.

•  Light weight for easy handling.

•  Uses standard ER-25 spring collets.

•  Spindle rides in preloaded ball bearings.

•  Maximum spindle runout is 0.0002" T.I.R.

•  Low height is ideal for small machine setups.

•  Hardened steel base.

•  Fitted wooden case and collet wrench included.

MM-25R - Front View

MM-25R - Rear View

#LEDOM
TELLOC

YTICAPAC

HGUORHT

ELOH
C 1L 2L 1W 2W H

&ERAUQS

LELLARAP
)#(TW

R52-MM 52-REllA "8/5 "8/7-1 "61/3-3 "61/3-5 "4/1-2 "61/1-3 "3 "2000.0 4
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PRECISION VISES

•  High precision, solid one-piece steel construction with body
and jaws hardened to Rc 58-62.

•  Angled center channel provides extra holding capacity.

•  Movable jaw pulls into base at 45 to 60° to insure maximum holding power and hold down force,
eliminating tilting and lifting.

•  V-237 models have a ratchet mechanism with notched pockets and one-piece drawbar.

•  Jaw can be opened and closed without unbolting vise from work surface.

•  End pockets for convenient clamping on V-237 models and larger.

•  V-237 models and smaller have horizontal and vertical vees in the movable jaw.  In addition, the “J”
models have vees in the tops of the jaws and 1/8” x 1/8” steps at the top inside face of the jaws.

•  SineSet® models bolt directly to SineSet® sine plate or compound sine plates of the same series.  S1
models also bolt to the AP-664-S1 90° conversion plate.

V-612

V-237-S1

V-237-J-S1

LW

H
J

#LEDOM
teSeniS ®

SEIRES
L W H J

WAJ
YTICAPAC

&ERAUQS
LELLARAP

)#(TW

teSeniS ® ELBITAPMOC

0S-522-V 0S "8/7-5 "2 "2 "1 "4/1-3 "2000.0 5

1S-J-732-V 1S "2/1-7 "3 "8/5-2 "61/5-1 "5 "2000.0 21

1S-732-V 1S "2/1-7 "3 "8/5-2 "61/5-1 "4/3-4 "2000.0 11

2S-114-V 2S "11 "4 "3 "61/7-1 "7 "3000.0 02

2S-216-V 2S "21 "6 "61/7-3 "61/11-1 "8 "3000.0 14

teSeniSTON ® ELBITAPMOC

522-V -- "8/7-5 "2 "2 "1 "4/1-3 "2000.0 5

732-V -- "2/1-7 "3 "8/5-2 "61/5-1 "5 "2000.0 11

J-732-V -- "2/1-7 "3 "8/5-2 "61/5-1 "4/3-4 "2000.0 21

114-V -- "11 "4 "3 "61/7-1 "7 "3000.0 02

216-V -- "21 "6 "61/7-3 "61/11-1 "8 "3000.0 14



63

Suburban Tool, Inc.TM

Fax:  248-391-7462Website:  www.subtool.com

N/C VISES

L

3/16"

7/16"

J

11/16"

W

H

•  Precision vises designed to bolt easily onto your N/C, milling, or other machine.

•  Bi-directional 11/16" keyways ground in the bottom to allow rapid installation and automatic alignment.

•  Slotted on all four sides to provide a multitude of clamping possibilities.

•  Both fixed and movable jaws are stepped to permit the effortless holding of pieces as small as 1/2" x 1/2".

•  Angled center channel allows extra holding capacity.

•  Movable jaw pulls into base at 45 to 60° to insure maximum holding power and hold down force,
eliminating tilting and lifting.

•  Made of steel hardened to Rc 58-62.

V-612-NC

V-612-NC
BOTTOM VIEW

#LEDOM
L W H J

WAJ
YTICAPAC

&ERAUQS
LELLARAP

)#(TW

ELGNIS RIAP ELGNIS RIAP

CN-114-V M-CN-114-V "11 "4 "3 "61/7-1 "2/1-7 "3000.0 91 83

CN-216-V M-CN-216-V "21 "6 "61/7-3 "61/11-1 "2/1-8 "3000.0 83 67
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SINE VISES

C

L

J

H

W

#LEDOM
teSeniS ®

SEIRES
L W H J

WAJ
YTICAPAC

C
&ERAUQS
LELLARAP

)#(TW

teSeniS ® ELBITAPMOC

1S-733-VS 1S "2/1-7 "3 "8/5-3 "61/5-1 "4/3-4 "2000.0±"5 "2000.0 61

2S-114-VS 2S "11 "4 "8/5-4 "61/7-1 "7 "2000.0±"01 "3000.0 63

2S-216-VS 2S "21 "6 "8/1-5 "61/11-1 "8 "2000.0±"01 "3000.0 06

teSeniSTON ® ELBITAPMOC

733-VS -- "2/1-7 "3 "8/5-3 "61/5-1 "4/3-4 "2000.0±"5 "2000.0 61

114-VS -- "11 "4 "8/5-4 "61/7-1 "7 "2000.0±"01 "3000.0 63

216-VS -- "21 "6 "8/1-5 "61/11-1 "8 "2000.0±"01 "3000.0 06

•  Provides a quick & accurate means of holding a workpiece at an
angle for grinding or inspection.

•  Angled center channel provides extra jaw capacity

•  Solid, one-piece body.

•  Made from steel, hardened to Rc 58-62.

•  Movable jaw pulls into base at 45 to 60° to insure maximum
holding power and hold down force, eliminating tilting and lifting.

•  Dual 0.200" minute steps built into the gage roll allow setting
small angles with standard gage blocks.

•  SV-337 models have small horizontal and vertical vees in the
movable jaw and a rachet mechanism with notched pockets and
one-piece drawbar.

•  One locking strap included with each sine vise.

•  SineSet® models bolt directly to SineSet® sine plate or compound
sine plates of the same series.  S1 models also bolt to the
AP-664-S1 90° conversion plate.

SV-337

SV-337-S1

SV-411-S2
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PRECISION STEEL V-BLOCKS

•  Provides a quick, accurate & positive means of
holding workpieces for layout, machining, grinding
or inspection.

•  Solid one-piece steel construction, hardened to Rc
58-62.

•  One reversible, swing-away clamp is provided with
each v-block.

•  Side slots allow easy clamping to almost any work
surface.

•  SineSet® models bolt directly to SineSet® sine plate
or compound sine plates of the same series.  S1
models also bolt to the AP-664-S1 90° conversion
plate.

•  Available in both 60° and 90° models and as single
v-blocks or in pairs matched within 0.0003”.

VB-466, VB-334 & VB-222

W L

H

ACROSS

VEE

VEE CAPACITY 

SLEDOM°09

#LEDOM teSeniS ®

SEIRES
L W H

SSORCA
EEV

EEV
YTICAPAC

).AID(

,ERAUQS
LELLARAP
LARTNEC&

)#(TW

ELGNIS RIAP ELGNIS RIAP

teSeniS ® ELBITAPMOC

0S-222-BV 0S-M-222-BV 0S "2/1-2 "2/1-2 "2 "23/51-1 "8/5-1 "2000.0 3 5

1S-433-BV 1S-M-433-BV 1S "3 "4 "3 "23/7-2 "8/7-2 "2000.0 9 71

2S-664-BV 2S-M-664-BV 2S "6 "6 "4 "23/13-3 "8/3-4 "3000.0 33 76

teSeniSTON ® ELBITAPMOC

222-BV M-222-BV -- "2/1-2 "2/1-2 "2 "23/51-1 "8/5-1 "2000.0 3 5

433-BV M-433-BV -- "3 "4 "3 "23/7-2 "8/7-2 "2000.0 9 71

533-BV M-533-BV -- "3 "5 "3 "4/1-3 "4/3-3 "2000.0 11 22

664-BV M-664-BV -- "6 "6 "4 "23/13-3 "8/3-4 "3000.0 33 96

764-BV M-764-BV -- "6 "7 "4 "61/51-4 "4/1-5 "3000.0 54 09

666-BV M-666-BV -- "6 "6 "6 "23/13-3 "8/3-4 "5000.0 05 001

SLEDOM°06

#LEDOM teSeniS ®

SEIRES
L W H

SSORCA
EEV

EEV
YTICAPAC

).AID(

,ERAUQS
LELLARAP
LARTNEC&

)#(TW

ELGNIS RIAP ELGNIS RIAP

teSeniS ® ELBITAPMOC

0S-206-BV 0S-M-206-BV 0S "2/1-2 "2/1-2 "2 "23/51-1 "8/3-1 "2000.0 3 5

1S-406-BV 1S-M-406-BV 1S "3 "4 "3 "23/13-1 "8/1-2 "2000.0 8 51

teSeniSTON ® ELBITAPMOC

206-BV M-206-BV -- "2/1-2 "2/1-2 "2 "23/51-1 "8/3-1 "2000.0 3 5

406-BV M-406-BV -- "3 "4 "3 "23/13-1 "8/1-2 "2000.0 8 51
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CAST IRON V-BLOCKS

•  Made from class 40 cast iron, stress relieved and annealed.

•  All have 90° vees.

•  Models VB-888-CI and VB-101010-CI (Type “B”) are drilled and tapped on the top face, and supplied with
one clamp and two clamp screws per v-block.

•  Available as single v-blocks or pairs matched within 0.0005”, as shown below.

W L

H

ACROSS

VEE

VEE CAPACITY 

VB-336-MCI
(Type “A”)

VB-888-CI
(Type “B”)

#LEDOM

L W H
SSORCA

EEV

EEV
YTICAPAC

).AID( ,ERAUQS
LELLARAP
LARTNEC&

)#(TW

ELGNIS RIAP
HTIW

SPMALC

TUOHTIW

SPMALC
ELGNIS RIAP

"A"EPYT

-- ICM-522-BV "2 "5 "2/1-2 "2/1-2 -- "2/1-3 "5000.0 -- 21

-- ICM-633-BV "3 "6 "2/1-3 "2/1-3 -- "4/3-4 "5000.0 -- 52

-- ICM-766-BV "6 "7 "6 "4 -- "2/1-5 "5000.0 -- 09

-- ICM-886-BV "6 "8 "8 "5 -- "7 "5000.0 -- 321

-- ICM-212121-BV "21 "21 "21 "8/3-8 -- "4/3-11 "5000.0 -- 704

"B"EPYT

IC-888-BV MIC-888-BV "8 "8 "8 "4/1-6 "8/3-6 "2/1-8 "5000.0 94 69

IC-010101-BV MIC-010101-BV "01 "01 "01 "4/1-8 "8/3-8 "8/3-11 "5000.0 38 681
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STEEL STRAIGHT EDGES

•  Provides extremely accurate reference line.

•  Can be used for checking surfaces for straightness.

•  Two working edges are precision ground and finely
finished.

•  Perfect for drawing or scribing straight lines.

•  Graduated & non-graduated models available.

•  Stainless steel models longer than 24” have a
hang-up hole and all stainless models are flame
hardened.

•  Working edges are straight within 0.0005” per 12”.

EGDEDELEVEB•SNOITAUDARG23/1•LEETSLOOT

#LEDOM HTGNEL HTDIW SSENKCIHT )#(TW

GBST-42-ES "42 "23/51-1 "23/5 4

GBST-63-ES "63 "23/51-2 "23/7 8

GBST-84-ES "84 "23/51-2 "23/7 11

EGDEERAUQS•DETAUDARG-NON•LEETSLOOT

#LEDOM HTGNEL HTDIW SSENKCIHT )#(TW

ST-21-ES "21 "23/51-1 "23/5 2

ST-42-ES "42 "23/51-1 "23/5 4

ST-63-ES "63 "23/51-2 "23/7 8

ST-84-ES "84 "23/51-2 "23/7 11

ST-27-ES "27 "8/1-3 "23/9 63

ST-69-ES "69 "23/7-3 "23/11 24

EGDEDELEVEB•DETAUDARG-NON•LEETSLOOT

#LEDOM HTGNEL HTDIW SSENKCIHT )#(TW

BST-21-ES "21 "23/51-1 "23/5 2

BST-42-ES "42 "23/51-1 "23/5 4

BST-63-ES "63 "23/51-2 "23/7 8

BST-84-ES "84 "23/51-2 "23/7 11

BST-27-ES "27 "23/5-3 "23/9 63

BST-69-ES "69 "46/71-3 "23/11 24

BST-021-ES "021 "46/71-3 "23/11 46

SE-24-TS, SE-24-TSB  & SE-24-TSBG

EGDEDELEVEB•DETAUDARG-NON•LEETSSSELNIATS

#LEDOM HTGNEL HTDIW SSENKCIHT )#(TW

DHBSS-21-ES "21 "61/9-1 "23/7 2

DHBSS-42-ES "42 "61/1-2 "46/71 4

DHBSS-63-ES "63 "61/1-2 "46/71 21

DHBSS-84-ES "84 "61/9-2 "46/71 81

DHBSS-06-ES "06 "61/1-3 "61/5 32

DHBSS-27-ES "27 "46/1-3 "23/11 72

DHBSS-69-ES "69 "46/71-3 "23/11 15

EGDEERAUQS•DETAUDARG-NON•LEETSSSELNIATS

#LEDOM HTGNEL HTDIW SSENKCIHT )#(TW

DHSS-21-ES "21 "61/9-1 "23/7 2

DHSS-42-ES "42 "61/1-2 "46/71 4

DHSS-63-ES "63 "61/1-2 "46/71 31

DHSS-84-ES "84 "61/9-2 "46/71 91

DHSS-06-ES "06 "61/1-3 "61/5 42

DHSS-27-ES "27 "46/1-3 "23/11 82

DHSS-69-ES "69 "46/71-3 "23/11 35

All sizes are nominal.

SE-24-SSHD & SE-24-SSBHD
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CAST IRON STRAIGHT EDGES

•  Made of stress-relieved, cast
iron for maximum stability.

•  Cored and ribbed for
increased rigidity and reduced
weight.

SE-24-CI

PRECISION TRI-BLOCKS

•  Top and bottom faces are precision ground parallel
and flat within 0.0001 “ per 12”.

•  Use for setting up and leveling machinery and
equipment and for checking the flatness of surfaces
or scribing.

•  Also can be used for positioning work above and
parallel to a surface.

•  Also known as 1-2-3 and setup blocks.

•  Made of hardened steel, ground on all six sides.

•  Available as single blocks or in matched pairs, per
chart below.

•  B-123-H1-M has one 1/2" through hole in 2" x 3" face.

•  11-hole models have 5/16-18 tapped holes.

•  23-hole models have 3/8-16 tapped holes.

•  All models except PB123, furnished in fitted,wooden boxs.

•  B-123-H11-M, B-123-H23M, B-234-H23-M & B-246-H23-M have drilled, counterbored & tapped holes to
allow screw mounting and conversion into angle plates & other precision set-ups.

#LEDOM HTGNEL HTDIW THGIEH )#(TW

IC-42-ES "42 "1 "2 01

IC-63-ES "63 "2/1-1 "3 72

IC-84-ES "84 "2/1-1 "3 63

IC-4206-ES "06 "2 "4 59

IC-27-ES "27 "2 "4 011

IC-69-ES "69 "3 "8 004

#LEDOM ELGNISroRIAP SELOH ERAUQS
&TALF

LELLARAP
EZIS )#(TW

M-1H-321-B RIAP 1 "1/"1000.0 "2000.0 "2000.0±"3x"2x"1 3

M-11H-321-B RIAP 11 "1/"1000.0 "2000.0 "3000.0+/"1000.0+"3x"2x"1 3

M-32H-321-B RIAP 32 "1/"1000.0 "2000.0 "3000.0+/"1000.0+"3x"2x"1 3

M-HN-321-B RIAP -- "1/"1000.0 "2000.0 "3000.0+/"1000.0+"3x"2x"1 3

M-32H-432-B RIAP 32 "1/"1000.0 "3000.0 "4000.0+/"1000.0+"4x"3x"2 21

M-32H-642-B RIAP 32 "1/"1000.0 "3000.0 "4000.0+/"1000.0+"6x"4x"2 42

321-BP ELGNIS -- "2000.0 "2000.0 "1000.0±"3x"2x"1 2
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MATCHED PAIRS OF 2-WAY STEEL PARALLELS

#LEDOM
REPSRIAP

TES
EGNAREZIS )#(TW

A-TES-9PWT 9 "8/7hguorht"8/3 9

B-TES-9PWT 9 "61/7-1hguorht"61/51 31

C-TES-9PWT 9 "2hguorht"2/1-1 81

TES-22PWT 22 "61/31-1hguorht"2/1 23

•  Made of tool steel, hardened to Rc 58-62 and
ground in matched pairs on two sides.

•  Provides an economical alternative to 4-way ground
parallels, when only two parallel sides are required.

•  Size tolerance of the ground height is ±0.001", while
being held to a total of 0.0001" between the pieces
of a matched pair.

•  Total parallelism over the 6" length is 0.0001".

•  Includes matched pairs 6" long x 1/4" wide, in
1/16" height increments.

•  Furnished in a wooden holder, marked with
sizes.

SETS OF MATCHED PAIRS
OF

2-WAY STEEL PARALLELS

#LEDOM HTGNEL HTDIW
DNUORG

THGIEH
)#(TW

100-PWT "6 "4/1 "8/3 1

200-PWT "6 "4/1 "61/7 1

300-PWT "6 "4/1 "2/1 1

400-PWT "6 "4/1 "61/9 1

500-PWT "6 "4/1 "8/5 1

600-PWT "6 "4/1 "61/11 1

700-PWT "6 "4/1 "4/3 1

800-PWT "6 "4/1 "61/31 1

900-PWT "6 "4/1 "8/7 1

010-PWT "6 "4/1 "61/51 2

110-PWT "6 "4/1 "1 2

210-PWT "6 "4/1 "61/1-1 2

310-PWT "6 "4/1 "8/1-1 2

410-PWT "6 "4/1 "61/3-1 2

510-PWT "6 "4/1 "4/1-1 2

610-PWT "6 "4/1 "61/5-1 2

710-PWT "6 "4/1 "8/3-1 2

810-PWT "6 "4/1 "61/7-1 2

910-PWT "6 "4/1 "2/1-1 2

020-PWT "6 "4/1 "61/9-1 2

120-PWT "6 "4/1 "8/5-1 2

220-PWT "6 "4/1 "61/11-1 2

320-PWT "6 "4/1 "4/3-1 2

420-PWT "6 "4/1 "61/31-1 2

520-PWT "6 "4/1 "8/7-1 2

620-PWT "6 "4/1 "61/51-1 2

720-PWT "6 "4/1 "2 2

TWP22-SET

TWP-019

TWP9-SET-A
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4-WAY STEEL PARALLELS

MATCHED PAIRS #LEDOM HTGNEL HTDIW THGIEH )#(TW

M-83052060-P "6 "4/1 "8/3 1

M-05052060-P "6 "4/1 "2/1 1

M-36052060-P "6 "4/1 "8/5 1

M-57052060-P "6 "4/1 "4/3 1

M-05083060-P "6 "8/3 "2/1 1

M-57083060-P "6 "8/3 "4/3 2

M-36005060-P "6 "2/1 "8/5 2

M-57005060-P "6 "2/1 "4/3 2

M-00105060-P "6 "2/1 "1 2

M-00136060-P "6 "8/5 "1 3

M-00157060-P "6 "4/3 "1 3

M-05157060-P "6 "4/3 "2/1-1 5

M-00105080-P "8 "2/1 "1 3

M-05136080-P "8 "8/5 "2/1-1 5

M-00157080-P "8 "4/3 "1 4

M-52157080-P "8 "4/3 "4/1-1 5

M-36157080-P "8 "4/3 "8/5-1 6

M-00157021-P "21 "4/3 "1 6

M-05100121-P "21 "1 "2/1-1 11

M-00200121-P "21 "1 "2 41

M-00205121-P "21 "2/1-1 "2 12

M-00305121-P "21 "2/1-1 "3 23

M-00200181-P "81 "1 "2 22

M-00200142-P "42 "1 "2 03

M-00200163-P "63 "1 "2 64

•  Made of alloy steel, hardened to Rc 58-62 and ground
in matched pairs on four sides for use where extra
precision is required.

•  Pairs are matched in size on the width and height to a
tolerance of ±0.0002" on 6", 8" & 12" lengths and
±0.0003" for longer lengths.

•  Total parallelism and straightness over the full length is
0.0001" on 6" & 8" lengths, 0.0002" on 12" lengths &
0.0003" on longer lengths.

•  Adjacent ground sides are square with each other within
0.0004", except the 6" x 1/4" x 3/4", 6" x 1/4" x 3/8" and
6" x 1/4" x 1/2" sizes, which are square within 0.0005".

SETS OF MATCHED PAIRS

P-06050100-M

P4W-SET-A

#LEDOM
SEDULCNITES

)HCAERIAP1(

TW

)#(

A-TES-W4P

"2/1x"4/1x"6

"4/3x"4/1x"6

"4/3x"2/1x"6

"1x"2/1x"6

6

B-TES-W4P

"1x"2/1x"8

"1x"4/3x"8

"1x"4/3x"21

"2x"1x"21

03

•  The same fine matched pairs of parallels as above are furnished in a wooden holder, marked with their
sizes.

•  Each set includes four pairs of parallels in the sizes shown.



71

Suburban Tool, Inc.TM

Fax:  248-391-7462Website:  www.subtool.com

4-WAY STEEL PARALLELS

#LEDOM HTGNEL HTDIW THGIEH )#(TW

83052060-P "6 "4/1 "8/3 1

05052060-P "6 "4/1 "2/1 1

36052060-P "6 "4/1 "8/5 1

57052060-P "6 "4/1 "4/3 1

00152060-P "6 "4/1 "1 1

05083060-P "6 "8/3 "2/1 1

36083060-P "6 "8/3 "8/5 1

57083060-P "6 "8/3 "4/3 1

36005060-P "6 "2/1 "8/5 1

57005060-P "6 "2/1 "4/3 1

00105060-P "6 "2/1 "1 2

00105080-P "8 "2/1 "1 2

00157080-P "8 "4/3 "1 3

52157080-P "8 "4/3 "4/1-1 3

00157021-P "21 "4/3 "1 4

05100121-P "21 "1 "2/1-1 6

00200121-P "21 "1 "2 8

00205121-P "21 "2/1-1 "2 11

00305121-P "21 "2/1-1 "3 61

•  These hardened steel parallels are ground to such close
tolerances on four sides that there is no need to buy
matched pairs for many common uses.

•  Can be used individually or matched with any other
individual 4-way parallel at any time.

•  Different sizes can be used together.  For example, a 6" x
1/2" x 1" can be used with an 8" x 3/4" x 1" on the 1"
dimension.

•  Held to size ±0.00025" on four sides.

•  Adjacent sides square within 0.0005" per inch.

•  Opposite sides parallel within 0.0001" per 6 inches.

ANGLE BLOCK SET

•  Provides a quick, accurate and

direct method of setting or

checking angles.

•  Eliminates calculations to help

avoid errors.

P-06050100, P-06050075, P-06025075 & P-06025050

#LEDOM NOITPIRCSED )#(TW

STES

TS-01-BA skcolBelgnA01foteS 4

TS-21-BA
sulpTS-01-BA

FLH-BA&RTQ-BA
6

SKCOLBTNEMECALPERLAUDIVIDNI

1-BA kcolB°1laudividnI 1

2-BA kcolB°2laudividnI 1

3-BA kcolB°3laudividnI 1

4-BA kcolB°4laudividnI 1

5-BA kcolB°5laudividnI 1

01-BA kcolB°01laudividnI 1

51-BA kcolB°51laudividnI 1

02-BA kcolB°02laudividnI 1

52-BA kcolB°52laudividnI 1

03-BA kcolB°03laudividnI 1

RTQ-BA kcolB°4/1laudividnI 1

FLH-BA kcolB°2/1laudividnI 1

•  Blocks are furnished in 1° increments to 5°, then in 5°

increments to 30°.

•  With the addition of the optional 1/4° and 1/2° blocks, nearly any

angle can be set in 1/4° increments.

•  3" long x 1/4" thick hardened steel.

•  Precision ground to ± 0.0001" per inch (equates to 21 seconds at

1° & 16 seconds at 30°).

•  Sets furnished in fitted wooden case.

•  Individual replacement blocks available.

INDIVIDUAL

AB-10-ST
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C

L

T

W

H

SINE BARS

•  Effectively "cancels" the angle being  measured to
check its accuracy.

•  Made of steel, hardened to Rc 58-62.

•  Includes end rail, which can be  mounted at either
end.

PLANER GAGE

•  Body and slide are hardened and ground alloy
steel castings.

•  Wide body for stable operation.

•  Beveled construction eliminates side play and
provides accurate alignment and parallelism.

•  Multiple tapped holes in the slide allow for
attachment of extension nib or other
accessories.

•  3” extension nib and fitted wooden case
included.

PG-613

#LEDOM HTGNEL HTDIW THGIEH EGNAR )#(TW

316-GP "61/3-6 "8/1-1 "2/1-3 "01-"61/7 6

LEDOM
#

L W H T C
,TALF
ERAUQS

LELLARAP&
)#(TW

111-BS "2/1-6 "1 "23/12-1 "1 "1000.0±"5 "2000.0 2

0111-BS "8/3-11 "8/1-1 "61/1-2 "4/1-1 "1000.0±"01 "2000.0 5

SB-1110
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CYLINDER SQUARES

MAGNETIC CYLINDER SQUARES

•  Provides an excellent 90° reference angle.

•  Solid, one-piece steel construction.  Heat treated and precision ground.

•  Ends of hardened cylinders are lapped square to outside diameters.

•  Includes a fitted, wooden case.

LEDOM

#
RETEMAID THGIEH ERAUQS )#(TW

6-SC "3 "6 "01000.0 81

21-SC "4 "21 "51000.0 05

•  Designed to easily check squareness on
workpieces.

•  Base is perpendicular to shaft within 0.0001" over
the length of the square.

•  Magnetic base eliminates clamping distortion and
speeds setup.

•  Made of steel, selected and normalized to insure
stability and uniformity.

•  Includes fitted wooden storage case.

BD

SD

SL
OL

#LEDOM LO DB DS LS )#(TW

4-SCM "4/1-4 "61/7-1 "2/1 "2/1-3 3

6-SCM "2/1-6 "8/3-3 "1 "2/1-5 7

CS-6

MCS-6 & MCS-4
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LIFT-MASTER™ PERMANENT MAGNETIC LIFTS

#LEDOM HTGNEL HTDIW THGIEH

MUMIXAM

GNITFIL

*)#(YTICAPAC

)#(TW

008-ML "8/5-6 "8/3-3 "2/1-2 008 02

0061-ML "2/1-8 "8/7-4 "2/1-2 0061 03

0003-ML "4/1-11 "8/3-6 "2/1-2 0003 54

•  Allows one person to do the material loading and handling that once
required two or more.

•  Quick-release handle disengages the lift with a simple cam action.

•  Uses max-C-mag™ ceramic magnets to ensure powerful holding force,
with no chance for demagnetization.

•  Grips and holds any ferrous material instantly.

•  Designed for efficient, trouble-free, low maintenance service.

* See precautions and derating factors below.

MAGNETIC LIFT SAFETY

�  Never lift round material.

�  Never stand under a load being lifted.

�  Always use extra caution.

�  Only use magnetic lifts on material that doesn't flex or bend.

�  The surface of the lift and the load need to be clean and free of chips, oil, slag, dirt, etc.

�  Not recommended for painted or finish coated surfaces.

�  Two or more lifts are required, when lifting sheets over 8 feet long.

�  Thin work piece - derate by 25% at 3/4" and 65% at 1/4" material thickness.

�  Rust or scale on surface of work piece - derate by 25%.

�  Irregular or rough surface - derate by 50%.

�  High carbon, high chromium or cast iron material - derate by 50%.

DERATING FACTORS

Conditions other than those listed above will have a significant effect on the lifting capacity of permanent
magnetic lift magnets, causing them to be derated as illustrated by the following:

LM-800, LM-1600 & LM-3000
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WOODEN STORAGE CASES

•  Storage cases are made using the techniques of the finest cabinet
makers.

•  Natural wood cases provide a superior means of carrying & storing
your precision tools.

•  Keeps tools dry, and corosion & dust-free.

•  Helps eliminate unwanted nicks & scratches that can effect your tool’s
accuracy.

•  Cases with carrying handles are provided for the larger, heavier tools.

#LEDOM SLOOTESEHTSTIF )#(TW

321-XB skcolB3-2-1foriaP 1

66-XB 1S-66-CPSro1S-66-PS,1S-PF-66-CM,1S-66-CM 4

333PA-XB 333-PA 2

433PA-XB 0S-433-PA 2

444PA-XB 1S-444-PA 2

644PA-XB 64-PACro2S-644-PA,544-PA 2

466PA-XB 1S-466-PA 3

44CM-XB 0S-PF-44-CM 2

1SVC5GM-XB 1S-VC5-GM 6

363PSM-XB PF-363-PSM 2

44PSM-XB 0S-PF-44-CPSMro0S-44-PSM 3

216PSM-XB sledoM216-PSMro621-PSMllA 6

216CPSM-XB 2S-PF-216-CPSMro2S-216-CPSM 7

66CPSM-XB sledoM66-CPSMro66-PSMllA 5

316GP-XB 316-GP 2

111BS-XB 111-BS 1

0111BS-XB 0111-BS 2

821PS-XB 2S-218-PSro2S-821-PS 6

631PS-XB 631-PS 1

2121CPS-XB 2S-2121-CPSro2S-2121-CPS 9

216CPS-XB 2S-216-CPS 6

733VS-XB 1S-733-VS&733-VS 3

114VS-XB sledoM114-V&114-VSllA 6

522V-XB 0S-522-V&522-V 2

732V-XB sledoM732-VllA 2

M222BV-XB sledoM206-BVro222-BVllAforiaP 1

433BV-XB sledoM406-BVro433-BVllA 1

M433BV-XB sledoM406-BVro433-BVllaforiaP 2

M664BV-XB 2S-664-BVro664-BVforiaP 6

0-SS 0#teSeniSetelpmoC 11

1-SS 1#teSeniSetelpmoC 01
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90° INDICATOR GAGE

•  Provides the fastest means for checking the accuracy of right angles.

•  In repetitive production line applications or in variable inspection room use, the instrument quickly
indicates plus or minus errors to 0.0001”.

•  Consists of a triangular shaped comparator, which carries two contact points in adjustable brackets and a
dial indicator, and a precision square, which is ground and lapped to an accuracy of 0.0001” over its
entire height.

•  Both major components of the indicator gage are made of hardened alloy steel. The dial indicator is
mounted to A.G.D. standards on the upper bracket.  These two features assure a long, accurate service
life in any environment.

•  The two adjustable brackets are mounted in a t-slot that runs the full height of the comparator and are
spring-loaded to prevent slipping, when adjusting their position.  They can be located to provide a
maximum distance between contact points of 17-3/4” or a minimum 1-1/8”.  Both brackets are equipped
with hand screws for easy adjustment without tools.

#LEDOM NOITPIRCSED )#(TW

006-74 egaGrotacidnI°09 54



PRODUCTION & INSPECTION EQUIPMENT LINE

This premium line of precision tools is a result of its purchase from The Taft-Peirce Metrology
Company by Suburban Tool, Inc. in 1988.  We manufacture this fine line in our Auburn Hills
facility to the same ageless quality, using the same blueprints and procedures followed by
Taft-Peirce for decades.  Minor changes have been made to improve quality, where possible.

In this section you will find bench centers and accessories, angle setting and checking tools,
angle irons, magnetic angle irons, parallels, v-blocks, squares, cylinder squares, straight
edges and more.  All are built to the exacting standards of Taft-Peirce Metrology.
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INSTRUMENT BENCH CENTER

#LEDOM HTGNEL HTDIW THGIEH
YTICAPACKROW

)#(TW
HTGNEL RETEMAID

3029 "4/1-21 "2/1-3 "8/5-3 "8 "3 9

•  Can be used in either the vertical or horizontal position.

•  Head and tailstock made from high-quality alloy steel and heat
treated for maximum stability.

•  Shaft made of chrome-plated 1-1/8” O.D. tubular steel.

•  Center point of headstock can be rotated within ±.0015” eccentric
range of adjustment  bringing the piece perfectly parallel to
surface.

•  3/8” x 60° hardened and ground tool steel centers are parallel to
base within ±.0002” and square within ±.0003” per 6”.

•  Tailstock center is spring-loaded & lockable with knurled knob.

•  A finished wooden case is available.
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INTERMEDIATE BENCH CENTER

#LEDOM HTGNEL HTDIW THGIEH
YTICAPACKROW

)#(TW
HTGNEL RETEMAID

4029 "4/3-71 "5 "8/5-5 "21 "5 83

•  Designed to bridge the capacity gap between the model number
9203 Instrument Bench Center and the model number 9205
Standard Bench Centers.

•  Can be used in either the vertical or horizontal position.

•  Headstock, tailstock and base made from close-grained, heat-
treated cast iron.

•  Center point of headstock can be rotated within ±.0015” eccentric
range of adjustment, bringing the piece perfectly parallel to
surface.

•  1/2” x 60° hardened and ground tool steel centers are parallel to
base within ±.0002” and square within ±.0003” per 6”.

•  Tailstock center is spring-loaded & lockable with knurled knob.

•  A finished wooden case is available.
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STANDARD BENCH CENTERS

•  Taft-Peirce standard bench centers offer a fast, accurate method of inspecting work on arbors, mandrels or
directly between centers.

•  Heavy-duty, cast iron beds are ruggedly proportioned with internal ribbing for maximum strength.

•  Head and tailstocks are also made from close-grained cast iron.  Each is supplied with a 3/4” x 60° male
center with a modified #2 Morse taper.

•  Head and tailstocks are machined in pairs with center axes held alike in height within 0.0005”.

•  Alignment of head and tailstocks is maintained by keys, which fit in an accurately located 1/2” t-slot in the
bed.

•  The center in the headstock is fixed.

•  The tailstock center is in a spring-loaded, lockable  sleeve.

•  Beds have four adjustable leveling feet.

•  Standard bench centers are supplied complete with ground bed, headstock, tailstock and centers.

•  Optional sizes of head and tailstocks are available (see opposite page).

•  Dial indicator and mounting brackets are also available (see page 89).

9205-18

Female centers, bull-nose centers or other custom head and tailstock centers can be supplied to order, as
required.  Special centers may also be ordered singly or in pairs for Taft-Peirce bench centers already in use.

#LEDOM HTGNEL HTDIW *THGIEH
YTICAPACKROW FOSSENTALF

ECAFRUSPOT
)#(TW

HTGNEL RETEMAID

81-5029 "03 "2/1-5 "2/1-11 "81 "8 "5000.0 061

63-5029 "84 "2/1-5 "21 "63 "8 "0100.0 042

08-5029 "08 "7 "71 "86 "61 "5100.0 005

.teefgnileveltuohtiW*
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LARGE CAPACITY 9205 HEAD & TAILSTOCKS

9205-8

•  These matching sets of head and tailstocks can be ordered as optional accessories for standard bench
centers, or combined with standard or heavy duty beds.

•  Head and tailstocks are made from close-grained cast iron.

•  Each is equipped with a 3/4” x 60° male center with a modified #2 Morse taper, 1/2” alignment keys, t-
bolts and locking levers.

BULL-NOSE HEAD & TAILSTOCK CENTERS

60°

•  Designed specifically to fit the 9205 head & tailstocks.

•  Made of hardened 52100 steel.

•  Head is concentric to #2 Morse taper within 0.0001”.
9205-150BN

•  The center in the headstock is
fixed.

•  The tailstock center is in a
spring-loaded sleeve that
retracts approximately 5/8” and
can be locked in the working
position.

•  When ordering, be sure that the
work to be swung does not
exceed the listed weight
capacity.

#LEDOM A B )#(TW

NB051-5029 "8/5 "2/1-1 2

NB522-5029 "8/3-1 "4/1-2 3

NB003-5029 "8/1-2 "3 4

#LEDOM

YTICAPACKROW YTICAPACTHGIEW

NEEWTEB

)#(SRETNEC

)#(TW
RETEMAID

HTGNEL

DEB"03 DEB"84 DEB"08

8-5029 "8 "81 "63 "86 004 54

21-5029 "21 "81 "63 "86 573 65

61-5029 "61 "81 "63 "86 003 67

02-5029 "02 "81 "63 "86 052 79

42-5029 "42 "81 "63 "86 522 911

82-5029 "82 "81 "63 "86 002 041

23-5029 "23 "81 "63 "86 571 161
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STANDARD DUTY BENCH CENTER BEDS

•  Can be combined with large-capacity head and tailstocks to create a
bench center to fit your needs (see page 87).

•  Available with either a precision ground or hand scraped top surface.

•  All sizes are provided with milled edges, a central t-slot and four
leveling buttons.

•  Special sizes available upon request.

HEAVY DUTY BENCH CENTER BED

3/8

51/64

1

0.501
0.500

9205 & 9209 T-SLOT DETAIL

•  Rigidly constructed with internal ribbing.

•  Features a side pad for mounting accessory slides or special tooling.

•  Both side pad and top have a t-slot for fast alignment and clamping
of inspection equipment.

•  Available with either a precision ground or hand scraped top surface.

•  Scraped unit averages 18 bearing points per square inch.

•  The top surface and side pad are square within 0.0003” per 6”.

#LEDOM
HTGNEL HTDIW *THGIEH

FOSSENTALF

ECAFRUSPOT
)#(TW

DNUORG DEPARCS

G03-5029 S03-5029 "03 "2/1-5 "8/5-5 "5000.0 021

G84-5029 S84-5029 "84 "2/1-5 "6 "0100.0 091

G08-5029 S08-5029 "08 "7 "2/1-7 "5100.0 034

.snottubgnileveltuohtiW*

#LEDOM
HTGNEL HTDIW *THGIEH

DAPEDIS

HTDIW

POTFOSSENTALF

DAPEDIS&
)#(TW

DNUORG DEPARCS

G-9029 S-9029 "25 "01 "4/3-6 "4 "100.0 052

.snottubgnileveltuohtiW*

9205-30G
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INDICATOR MOUNTING BRACKETS

#LEDOM HTDIW
YAWYEKOTTSOP

ECNATSID

MUMIXAM

YTICAPACRETEMAID
)#(TW

MI8-5029 "4/1-3 "2/1-4 "8 41

MI21-5029 "4/3-3 "4/1-6 "21 41

MI61-5029 "4/1-4 "8/5-8 "61 41

MI02-5029 "4/1-4 "4/3-01 "02 02

MI42-5029 "4/1-4 "31 "42 52

MI82-5029 "4/1-4 "8/7-41 "82 03

MI23-5029 "4/1-4 "71 "23 53

•  Designed to work with any 9205 or 9209 bench center bed.

•  Integral clamp designed to accomodate any standard lug
back dial indicator.

•  Keyed to base t-slot and may be positioned anywhere
between the centers and locked into place.

•  The indicator bracket allows the indicator to be adjusted up
or down, and swung 360° horizontally, vertically or axially.

DIAL INDICATOR

•  Designed specifically for use with our 9205 and
9209 bench centers and indicator mounts.

•  AGD Group 2 fitted with lug back.

•  2-3/16” diameter face.

•  0.0001” graduations.

•  0.025” range

•  Revolution counter.

#LEDOM )#(TW

212-0239 2
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SINE BLOCK TAPER TESTING FIXTURE

•  Combines a 20” sine block with a pair of identical
center heads that can be positioned anywhere along
a t-slot that runs the length of the block.

•  When mounted on the sine block, the centers are
parallel to the sine rolls within 0.0002”, and parallel
to the sides of the sine block within 0.0005”.

•  Sine block can be used alone for general purpose
angle checking.

SINE BLOCKS

•  Made of high-quality, heat-treated alloy steel.

•  Top surface precision-ground, flat and square with
sides, and parallel to sine rolls.

•  The rolls are ground and lapped alike for diameter,
roundness and straightness,and parallel  to each
other within the limits specified below.

•  Precision-ground end plate acts as a work-
positioning stop.

•  Furnished in a finished wood case.

•  Tapped holes in the top surface & sides allow a wide
variety of work-clamping set-ups.

•  Center heads made from seasoned cast iron, machined in pairs for accurate alignment of centers.

•  Sine blocks made from heat-treated alloy steel, and precision ground on all working surfaces.

9118-5

#LEDOM HTGNEL HTDIW THGIEH
RETNEC

ECNATSID

YTICAPACKROW

)#(TWNEEWTEB

SRETNEC
RETEMAID

PSN02-2219 "61/1-42 "4 "4/3-2 "02 "51 "6 07

#LEDOM HTGNEL HTDIW THGIEH
DEPPAT

SELOH

RETNEC

ECNATSID

&ERAUQS

LELLARAP
)#(TW

5-8119 "61/31-6 "8/1-2 "8/1-2 23-01 "2000.0±"5 "1000.0 8

01-8119 "8/5-11 "4 "8/5-2 23-01 "3000.0±"01 "2000.0 12
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9228

SINE ANGLE PLATES &
SINE ANGLE MAGNETIC CHUCKS

SINE ANGLE PLATES

•  Made from close-grained, heat-treated cast iron.

•  Precision ground working surfaces.

•  Sine rolls made from tool steel, hardened and lapped.

•  Sine angle plate top plates are equipped with end stops for positioning work, and tapped holes for use in
applying clamps.

•  Sine angle magnetic chucks combine the principle of the sine angle plate construction, utilizing a
permanent magnetic chuck.  They are available in simple or compound styles.

9123-1

9124-1

#LEDOM EPYT HTGNEL HTDIW THGIEH
DEPPAT

SELOH

RETNEC

ECNATSID

&ERAUQS

LELLARAP
)#(TW

1-3219 elpmiS "6 "6 "2 02-4/1 "2000.0±"5 "2000.0 62

1-4219 dnuopmoC "6 "6 "8/3-3 02-4/1 "2000.0±"5 "2000.0 53

8229 elpmiS "21 "2/1-6 "8/7-2 81-61/5 "3000.0±"01 "3000.0 25

9229 dnuopmoC "21 "2/1-6 "4/3-4 81-61/5
&"2000.0±"5

"3000.0±"01
"3000.0 79

SINE ANGLE MAGNETIC CHUCKS

#LEDOM EPYT HTGNEL HTDIW THGIEH
RETNEC

ECNATSID

&ERAUQS

LELLARAP
)#(TW

1-6688 elpmiS "6 "6 "4/3-3 "2000.0±"5 "2000.0 73

2-6688 dnuopmoC "6 "6 "5 "2000.0±"5 "2000.0 54

8866-1

8866-2

SEE PAGE 129 FOR IMPORTANT HOLDING POWER INFORMATION.
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UNIVERSAL RIGHT ANGLE IRONS

•  Made from class 35-40 cast iron.

•  This angle iron’s squareness and parallelism makes it useful for
clamping work in several different positions.

•  Ideal for squaring operations.

•  Available in either a ground or scraped finish.9191-S

B

F

C

D

E

A

TOOLMAKER’S KNEES

•  Made from class 35-40 cast iron.

•  Pads on the back of each angle are finished for clamping and reference purposes.

•  May be used on any face or edge for layout, inspection or machining.

•  Available in either a ground or scraped finish.

#LEDOM
A B C D E F G H

&ERAUQS

LELLARAP

TW

)#(
DNUORG DEPARCS

G-0819 S-0819 "3 "4 "2/1-2 "1 "4/3 "8/7-1 "61/11 "61/5 "1000.0 4

A

B

C

HD

E

G

F

9180-G

#LEDOM
A B C D E F

&ERAUQS

LELLARAP
)#(TW

DNUORG DEPARCS

G-1919 S-1919 "4 "4/3-3 "5 "4/3 "8/5 "8/5 "2000.0 8

G-2919 S-2919 "5 "2/1-4 "8 "1 "4/3 "4/3 "2000.0 02

G-3919 S-3919 "7 "2/1-5 "01 "8/1-1 "1 "8/7 "2000.0 73

G-4919 S-4919 "9 "8 "61 "8/3-1 "8/1-1 "61/51 "3000.0 201
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A B

C

D

E

F

MEASURING IRONS

•  Made from class 35-40 cast iron.

•  Furnished with two precision aligning keys and one
T-bolt with nut.

•  Narrow width offers convenient means of clamping
where table room is at a minimum.

•  Available in either a ground or scraped finish.A B

C

D

E

F

DUPLEX ANGLE IRONS

•  Made from class 35-40 cast iron.

•  Ground inner pads provide handy reference surfaces.

•  Conveniently spaced holes in both faces may be used for clamping work to the angle iron, or bolting the
angle iron to machine tables.

•  Heavy ribbing in the inside corner of each size assures maximum strength and rigidity.

•  Available in either a ground or scraped finish.

#LEDOM
A B C D E F

LACITREV

ERAUQSECAF

MOTTOBOT

ECAFEDISNI

OTLELLARAP

ECAFLACITREV

TOLSYEK

HTIWERAUQS

ECAFLACITREV

TW

)#(
DNUORG DEPARCS

G-1029 S-1029 "6 "2/1-2 "2/1-21 "8/7 "61/31 "2/1-1 "21/"2000.0 "2000.0 "2000.0 81

G-2029 S-2029 "8 "4 "2/1-12 "8/5-1 "61/5-1 "2/1-3 "21/"2000.0 "3000.0 "2000.0 65

9202-G

9181-20G

#LEDOM
A B C D E F

GNIKROW

SECAF

ERAUQS

ECAFEDISNI

OTLELLARAP

ECAFLACITREV

TW

)#(

DNUORG DEPARCS

G01-1819 S01-1819 "5 "6 "5 "8/1-1 "4/1-2 "23/71)5( "6/"52000.0 "6/"52000.0 71

G02-1819 S02-1819 "6 "21 "6 "8/1-1 "3 "23/12)5( "6/"5000.0 "6/"5000.0 24
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SLOTTED ANGLE IRONS

9185-10

•  Made from class 35-40 cast iron.

•  Heavily proportioned, ribbed for strength & rigidity.

•  Faces and edges ground square and parallel within 0.0005”
per 6”.

•  Table faces and angle faces have convenient clamping
holes and slots for fast work mounting and setups.

MAGNETIC ANGLE IRON

•  Combines the advantages of a universal right
angle iron with a permanent magnetic chuck.

•  Magnetic face can be quickly energized by a
simple turn of one of the recessed control bars
located on each end face.

#LEDOM HTGNEL HTDIW THGIEH
&ERAUQS

LELLARAP
)#(TW

5919 "4/3-4 "4/1-4 "2/1-6 "2000.0 02

•  Heavy supporting rib between the end faces gives great structural strength and
acts as a convenient carrying handle.

•  Body made from class 35-40 cast iron.

#LEDOM
A B C D E

ECAFLATNOZIROH ECAFLACITREV
)#(TW

DNUORG DEPARCS SELOH STOLS STOLS

G01-5819 S01-5819 "4 "5 "2/1-5 "4/3 "2/1)1( "4/3)2( -- "61/11X"3)2( 01

G21-5819 S21-5819 "6 "6 "8 "8/7 "8/5)1( "4/3)4( -- "5X"4/3)2( 32

G61-5819 S61-5819 "8 "01 "21 "8/1-1 "4/3)2( -- "4/3-3X"4/3)3( "2/1-3X"4/3)4( 17

G81-5819 S81-5819 "5 "21 "01 "1 "4/3)2( -- "8/7-2X"4/3)3( "8/3-5X"4/3)2( 63

G02-5819 S02-5819 "9 "21 "01 "8/1-1 "46/15)2( --
"8/1-2X"23/52)4(

"4/1-5X"23/52)2(

"4/3-1X"23/52)6(

"3X"23/52)4(
98

G22-5819 S22-5819 "21 "61 "41 "8/1-1 "8/7)2( --
"2/1-3X"1)4(

"8X"1)2(

"4/3-2X"1)2(

"4/1-4X"1)3(
371

G62-5819 S62-5819 "61 "02 "81 "8/1-1 "1)2( "1)21( --
"8/7-4X"1)4(

"11X"1)3(
442

A B

C

D

E

SEE PAGE 129 FOR IMPORTANT HOLDING POWER INFORMATION.
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BOX ANGLE IRON

•  Made from class 35-40 cast iron.

•  Combines the advantages of a right angle iron and box parallel
in a single unit.

•  Can be converted into special fixtures by incorporating plain or
tapped holes, key slots, locating pins and/or stops.

•  Open sides simplify clamping and provide clearances for
nesting work projections.

9166-6

#LEDOM
(EZIS )"5000.0± ERAUQS

SGNINEPO

RALUGNATCER

SGNINEPO

SECAFRUSDEHSINIF
)#(TW

HTGNEL HTDIW THGIEH ERAUQS LELLARAP

6-6619 "6 "6 "6 "4x"4 "4x"8/7-1 "3000.0 "5000.0 82

PALLET IRONS

•  Made from class 35-40 cast iron.

•  Tapped holes for convenient work holding and recessed ledges for
clamping to machine tables.

•  Intersection of the inside faces is relieved for convenience in mounting
right angle work.

•  Locating pins or stops, as well as keyways and  work clamping devices,
may be added to any working surface.

•  Ideal for use on multi-station transfer lines.
9183-10

#LEDOM

(EZIS )"500.0±
DEPPAT

SELOH

SECAFGNIKROWEDISNI

ERAUQS LELLARAP )#(TW

HTGNEL HTDIW THGIEH HTGNEL HTDIW
SSENKCIHT

)"5000.0±(

8-3819 "8 "8 "8 61-8/3)61( "8 "2/1-5 "2/1-1 "6/"5000.0 "3000.0 03

01-3819 "01 "01 "01 61-8/3)61( "01 "7 "4/3-1 "6/"5000.0 "4000.0 95
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STEEL V-BLOCKS

#LEDOM
HTGNEL HTDIW THGIEH

EEV

YTICAPAC

EEV

,LARTNEC

&ERAUQS

LELLARAP

SEDIS

&ERAUQS

LELLARAP

)#(TW

ELGNIS RIAP ELGNIS RIAP

8219 M-8219 "8/3-1 "8/3-1 "8/1-1 "4/3 "3000.0 "2000.0 2 3

9219 M-9219 "8/1-2 "8/3-2 "8/7-1 "2/1-1 "3000.0 "2000.0 3 5

0319 M-0319 "8/7-2 "4 "8/7-2 "3 "3000.0 "2000.0 8 51

•  Made of high-quality, heat-treated alloy steel.

•  All sizes available in pairs within the tolerances stated and
numbered for identification.

•  Each block comes with a reversible steel clamp and two
clamping screws.

•  On model number 9129 and 9130 clamps can be swung
aside or slipped off to speed insertion and removal of work.

UNIVERSAL V-BLOCKS

•  Made of high-quality, heat-treated alloy steel.

•  Sold as a single block or in pairs within the tolerances stated and
numbered for identification.

•  Each block has a 23/32” drilled hole in the center of the “V”-- useful
for providing clearance for drilling and boring operations.

•  Base ledge has four 5/16-18 tapped holes for convenient clamping
to angle irons or face plates.

•  Each block is provided with two clamps and four clamping screws.

•  Clamps do not interfere when blocks are used on sides or ends and
may be swung aside or removed entirely.

•  Each pair furnished in wooden storage case.

#LEDOM

HTGNEL HTDIW THGIEH
EEV

YTICAPAC

EEV

,LARTNEC

&ERAUQS

LELLARAP

SEDIS

&ERAUQS

LELLARAP

)#(TW

ELGNIS RIAP ELGNIS RIAP

1319 M-1319 "4/3-2 "8/3-2 "8/7-1 "2/1-1 "3000.0 "2000.0 4 7

9129

9130

•  Designed so that blocks can lie on side or end without interference from clamp or screws.

•  On model 9128 clamps have through holes only.

9131
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SOLID BODY CAST IRON V-BLOCKS

•  Made from class 35-40 cast iron.

•  Extra-heavy body design combines a massive section for absolute
rigidity and accuracy.  An all-around base ledge allows C-clamps,
parallel clamps and machine table straps to be applied in any position.

•  Reversible work clamps do not interfere, when blocks are used on sides
or ends, and may be swung aside or removed.

•  Each block is provided with one clamp and two clamping screws.

#LEDOM

HTGNEL HTDIW THGIEH
EEV

YTICAPAC

EEV

,LARTNEC

&ERAUQS

LELLARAP

SEDIS

&ERAUQS

LELLARAP

)#(TW

ELGNIS RIAP ELGNIS RIAP

2319 M-2319 "4 "5 "4 "8/7-3 "3000.0 "2000.0 71 43

OPEN BODY CAST IRON V-BLOCKS

#LEDOM
HTGNEL HTDIW THGIEH

EEV

YTICAPAC

EEV

,LARTNEC

&ERAUQS

LELLARAP

SEDIS

&ERAUQS

LELLARAP

)#(TW

ELGNIS RIAP ELGNIS RIAP

3319 M-3319 "6 "6 "6 "2/1-4 "5000.0 "5000.0 32 64

4319 M-4319 "8 "8 "8 "8/3-6 "5000.0 "5000.0 25 401

•  Made from class 35-40 cast iron.

•  Sides and ends of each block have a full outline bearing area.

•  Convenient ledges allow for clamping in any position to machine tables
and inspection plates.

•  Features “open” body design to reduce weight, and heavy ribbing for
added strength.

•  Both sizes are furnished in pairs within the tolerances stated and
numbered for identification.

•  Each block is provided with one clamp and two clamping screws.

•  Clamps do not interfere, when blocks are used on sides or ends, and
may be swung aside or removed entirely.

9133

9132
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MAGNETIC TRANSFER PARALLELS

•  Made of alternate laminations of brass and highly permeable, soft iron.

•  Carries the magnetic holding force well above the working surface of
practically any style or make of electromagnetic or permanent magnetic chuck.

•  Sold singly or in pairs.

•  Pairs matched within 0.0002”.

MAGNETIC TRANSFER V-BLOCKS
•  Made of alternate laminations of brass and highly permeable, soft iron.

•  Sold as a single block or in pairs matched within ±0.0001” and numbered for
identification.

•  Used for building set-ups on magnetic chucks for work requiring surface grinding.

•  Carries a magnetic chuck’s holding power well above its working surface.

•  90° vee.

•  Not intended for vertical use.

#LEDOM
HTGNEL HTDIW THGIEH

ETISOPPO

SEDIS

LELLARAP

TNECAJDA

SEDIS

ERAUQS

)#(TW

ELGNIS RIAP ELGNIS RIAP

1-5089 M1-5089 "3 "2/1-1 "4/3 "2000.0 "4000.0 2 3

2-5089 M2-5089 "4 "2 "1 "2000.0 "4000.0 3 6

PRECISION TRI-BLOCKS

•  Made of high-quality, alloy steel, heat-treated to Rockwell “C” 63-65.

•  Precision ground on all six sides to a uniform 8 micro inch finish or better.

•  Because of the unusually close tolerances, you need only order Inspection
Grade, where matched sets are required.

#LEDOM EDARG HTGNEL HTDIW THGIEH
SECNARELOT

)#(TW
ERAUQS LELLARAP EZIS

1-1519 MOORLOOT "3 "2 "1 "2000.0 "2000.0 "1000.0± 3

2-1519 NOITCEPSNI "3 "2 "1 "2000.0 "1000.0
"1000.0+

"0000.0-
3

9151-1

#LEDOM

HTGNEL HTDIW THGIEH

EEV

YTICAPAC

).AID(

SSORCA

EEV

EEV

&LARTNEC

LELLARAP

SDNE

&ERAUQS

LELLARAP

)#(TW

ELGNIS RIAP ELGNIS RIAP

1-6089 M1-6089 "2/1-2 "2/1-2 "4/3-1 "4/3-2 "8/1-2 "5000.0 "200.0 4 7
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STEEL PARALLELS

•  Made of high-quality, heat-treated alloy steel.

•  Precision ground on all four sides.  Not made to be used as a
square.

•  Sold individually, but for convenience should be bought in pairs.

•  Can be purchased in Tool Crib Sets.

•  Metric sizes available.

TOOL CRIB SETS

These sets are furnished in a sturdy, wooden cabinet designed to keep parallels of different lengths within
easy reach.

#LEDOM DEDULCNISLELLARAP )#(TW

A-0519 EVOBA"A"DEKRAMSEZIS43FOHCAE)2( 812

B-0519 EVOBA"B"DEKRAMSEZIS21FOHCAE)2( 94

C-0519 EVOBA"C"DEKRAMSEZIS61FOHCAE)2( 79

#LEDOM HTGNEL HTDIW THGIEH
DEDULCNI

TESNI
)#(TW

1200-0519 "6 "4/1 "1 A -- -- 2

2200-0519 "6 "61/5 "1 A -- -- 3

3200-0519 "6 "2/1 "1 A B C 3

5200-0519 "6 "2/1 "8/1-1 A -- -- 3

6200-0519 "6 "8/5 "8/1-1 A B C 3

7200-0519 "6 "4/3 "8/1-1 A -- -- 3

8200-0519 "8 "8/3 "4/1-1 A B C 3

0300-0519 "8 "8/5 "4/1-1 A -- -- 4

1300-0519 "8 "8/5 "2/1-1 A -- -- 4

2300-0519 "8 "4/3 "2/1-1 A B C 5

3300-0519 "21 "4/1-1 "2/1-1 A -- -- 8

4300-0519 "21 "8/7 "4/3-1 A B C 7

5300-0519 "21 "1 "2 A B C 9

6300-0519 "21 "8/1-1 "4/1-2 A -- C 11

7300-0519 "21 "4/1-1 "2/1-2 A -- C 31

8300-0519 "21 "8/3-1 "4/3-2 A -- C 51

9300-0519 "21 "2/1-1 "3 A -- C 71

#LEDOM HTGNEL HTDIW THGIEH
DEDULCNI

TESNI
)#(TW

1000-0519 "5 "4/1 "61/5 A B C 2

2000-0519 "5 "4/1 "8/3 A -- -- 2

3000-0519 "5 "61/5 "8/3 A B C 2

4000-0519 "5 "4/1 "61/7 A -- -- 2

5000-0519 "5 "8/3 "61/7 A -- -- 2

6000-0519 "5 "4/1 "2/1 A B C 2

8000-0519 "5 "8/3 "2/1 A -- -- 2

9000-0519 "6 "4/1 "8/5 A -- -- 2

0100-0519 "6 "61/5 "8/5 A B C 2

1100-0519 "6 "61/9 "61/11 A -- -- 3

2100-0519 "6 "8/3 "4/3 A B C 2

3100-0519 "6 "61/7 "4/3 A -- -- 3

4100-0519 "6 "2/1 "4/3 A -- -- 3

5100-0519 "6 "4/1 "61/31 A -- -- 2

6100-0519 "6 "61/5 "61/31 A -- -- 3

8100-0519 "6 "4/1 "8/7 A -- -- 2

9100-0519 "6 "61/7 "8/7 A B C 3

EGNAREZIS
)THGIEH&HTDIW(SECNARELOT

EZIS LELLARAP

SHTGNEL"6&"5 "2000.0± "01000.0±

SHTGNEL"8 "3000.0± "51000.0±

SHTGNEL"21 "4000.0± "02000.0±

Wooden Cabinets for Tool Crib Sets
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BOX PARALLELS

•  Made from class 35-40 cast iron.

•  Cored to reduce weight and to provide convenient ledges for applying
clamps.

•  May be drilled, tapped, slotted or otherwise machined for making special
fixtures.

•  Two or more box parallels of a given size may be used as a set.

•  Adjacent sides square within 0.0005” per 6”.

•  Opposite sides parallel within 0.0003” per 6”.

AB

C

D

E (# OF CORES)

PLANER & BORING MILL PARALLELS

•  Made from class 35-40 cast iron.

•  Rigidly constructed with reinforced ribs.

•  Cored holes at intervals throughout the length provide for easy clamping.

•  Adjacent sides square within 0.0005” per 6”.

•  Opposite sides parallel within 0.0003” per 6”.

9161

9165-24

#LEDOM
(EZIS )"5000.0±

D E )#(TW
A B C

0619 "6 "4 "4 "61/11 1 61

1619 "6 "4 "6 "61/11 2 52

2619 "21 "5 "8 "61/11 2 56

3619 "61 "6 "41 "8/5 2 011

A-4619 "01 "01 "01 "4/3 4 521

B-4619 "21 "21 "21 "1 4 481

#LEDOM HTGNEL
HTDIW

"5000.0±

THGIEH

"5000.0±

DEROC

SELOH
)#(TW

42-5619 "42 "2/1-1 "3 "1)3( 71

23-5619 "42 "2 "4 "1)3( 72

04-5619 "42 "2/1-2 "5 "1)5( 15

84-5619 "63 "3 "6 "4/1-1)6( 79

46-5619 "63 "4 "8 "2/1-1)6( 531
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STEEL STRAIGHT EDGES

•  Made of heat-treated alloy steel.

•  Edges precision ground, parallel and
straight.

•  All sizes are proportioned for proper balance
between rigidity and weight.

•  Sizes 24” and longer have marked support
points, which should be used to minimize
deflection due to gravity.

•  When not in use, these straight edges
should be hung vertically by the hole
provided in one end.

LEVELING STRAIGHT EDGES

•  Designed for setting up & leveling machinery.

•  I-beam construction for maximum strength.

•  Cored & ribbed for balanced lightness & rigidity.

•  Made from class 35-40 cast iron.

•  Top and bottom surfaces are ground or hand scraped
flat, straight, and parallel.

9168-36S

9169-24

* Overall straightness is precisely checked at the factory to within the tolerance listed for each size.  In use, however, straightness is a function
of proper selection of support points.  While this is not critical for the 36” and 48” sizes, the support points should be located 6” to 18” from the
ends for the 60” size, 13” to 20” for the 72” size, & 20” to 26” for the 96” size.

#LEDOM HTGNEL HTDIW THGIEH
&THGIARTS

LELLARAP
)#(TW

21-9619 "21 "4/1 "2/1-1 "1000.0 3

42-9619 "42 "61/5 "2 "2000.0 6

63-9619 "63 "8/3 "2/1-2 "3000.0 9

84-9619 "84 "61/7 "3 "4000.0 71

06-9619 "06 "2/1 "2/1-3 "5000.0 83

27-9619 "27 "2/1 "4 "6000.0 05

#LEDOM
HTGNEL HTDIW THGIEH *THGIARTS LELLARAP )#(TW

DNUORG DEPARCS

G63-8619 S63-8619 "63 "2/1-2 "8 "2000.0 "2000.0 09

G84-8619 S84-8619 "84 "2/1-2 "8 "3000.0 "2000.0 001

G06-8619 S06-8619 "06 "2/1-2 "8 "4000.0 "3000.0 621

-- S27-8619 "27 "2/1-2 "8 "5000.0 "3000.0 351

-- S69-8619 "69 "3 "2/1-9 "6000.0 "3000.0 044

-- S021-8619 "021 "4/3-3 "11 "6000.0 "3000.0 055
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CYLINDRICAL SQUARES

•  Made of high-quality, heat-treated alloy steel.

•  Provides one of the most reliable 90° reference standards available.

•  Periphery is ground between centers, straight and round within the tolerance
specified for each size with an extremely fine micro finish.

•  Recessed ends, provided with self-cleaning dirt grooves, are ground and lapped
square with the axis.

•  Supplied in a finished wood case with hinged cover.

9143-12#LEDOM RETEMAID THGIEH
DNUOR

NIHTIW
ERAUQS )#(TW

1419 "3 "2/1-4 "1000.0 "1000.0 11

21-3419 "5 "21 "1000.0 "1000.0 17

42-3419 "6 "42 "2000.0 "2000.0 611

63-3419 "8/7-7 "63 "2000.0 "3000.0 052

84-3419 "4/3-9 "84 "2000.0 "4000.0 095

9146
(shown with optional cylindrical square)

•  5” x 3-1/2” x 1” thick base made of hardened stainless
steel, serrated on the bottom for self-cleaning action
and lapped flat for positive surface plate contact.

•  11-1/16” x 1-1/4” diameter column made of hardened
stainless steel.

•  Indicator bracket made of seasoned cast iron, with a
slot that allows 1/8” horizontal adjustment of the
indicator.

•  1-11/16” diameter AGD Group 1 dial indicator with
adjustable bracket-type back, 0.0001” graduations  &
0.025” range with 0-5-0 reading dial.

•  Comes complete with indicator in a finished wooden
case with hinged cover.

COMPARATOR SQUARE

#LEDOM HTGNEL HTDIW THGIEH
ELBASU

EGNARTHGIEH
)#(TW

6419 "5 "2/1-3 "61/1-21 "8/7-11ot"8/1-2 71
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3-AXIS REFERENCE SQUARE

#LEDOM HTGNEL HTDIW
EGDE

SSENKCIHT
ERAUQS )#(TW

S-4139 "04 "42 "2 "3000.0 081

•  The perfect tool for checking all three axes of machining centers and
coordinate measuring machines.

•  Used in applications where there is a need to check horizontal and/or
vertical alignment.

•  Made from class 35-40 cast iron.

•  Hand scraped finish.

•  Tolerances of all working surfaces are held square to one another
within 0.0003” overall.

Six Quick Steps to Check X, Y & Z Alignment

1.  Square measuring iron to table X axis, using t-slot.

2.  Track X axis along reference iron with spindle/probe to determine squareness.

3.  Adjust X travel to fall within established tolerance.

4.  Track Y axis to determine squareness of X and Y positions.

5.  Position measuring iron in vertical position on table.

6.  Track vertical surface with a spindle/probe to determine squareness of Z to X and Y (table).
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UNIVERSAL PROPELLER PROTRACTOR

•  Designed to secure an accurate check of blade angle at any point specified by
the propeller manufacturer.

•  For both production and inspection work.

•  Developed with the engineers of one of the leading U.S. propeller manufacturers.

•  Pistol grip and hand knob for ease in handling.

•  Vernier reads in tenths of a degree.

•  Grooved on underside of arm for squaring up form templates.

#LEDOM HTGNEL HTDIW THGIEH
RALUGNA

EGNAR
)#(TW

501-EP "61/11-62 "23/72-3 "11 21- ° 09-0- ° 02
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BRAIN TEASERS

The Complete System of Bolt-Together Tools

Across

 4.   A device that is used to hold ferrous parts during grinding.  Can be permanent or electro.
 6.   A device that uses air pressure that is less that atmospheric to hold a non-ferrous workpiece for light machining.
 8.  A device that uses mechanical pressure to hold a part at an angle for grinding or light machining.
10.  A flat rectangular bar for testing or drawing lines.
11.  A precision rectangular solid. One variety is 1-2-3.
14.  Although it can be used for measeurement, this tool is most often used to transfer measurements.
15.  A device used to set angles to allow the grinding or inspection of non-rectangular workpieces.
16.  A handy 90° reference that can be drilled, tapped, sloted, etc. to make a special fixture.
17.  The ideal tool for round part runout inspection.

Down

 1.  Allows one person to do ferrous material loading and handling.
 2.  A great tool to set angles to allow the grinding or inspection of shapes on the end of round parts.
 3.  The easy way to hold multiple parts on your machining center for maximum output.
 5.  The tool to use, when you want an extremely accurate 90° reference.
 6.  A device with a 60, 90 or 120° groove for securing round and other shaped parts.
 7.  A tool used to raise a workpiece off a surface, equidistant from the surface.
 9.  To hold a part at 90 degrees to a surface use one of these.
12.  A device that uses a light beam to measure a workpiece or compare it to a known shape.
13.  A tool that uses mechanical pressure to hold a piece for grinding or light machining.

NISE PALEST
7 5

LNGAE PLTEAS
3

CTGEIMAN SUHCKC

XINDE RITFUEX

EINS SEVIS
4

MCUVUA HSCKUC

K-BOCVLS -

SIEVS
2

Answer:
1 2 3 4 5 6 7

Clues for Next Page

( See answers on page 140)
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1

2

4 5

6

7 8 -
9

10

11 -
12 13

14

15

BRAIN TEASERS

Some of the Fine Tools Made by Suburban Tool, Inc.

( See answers on page 140)
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SEE PAGE 129 FOR IMPORTANT HOLDING POWER INFORMATION.

TABLES & FORMULAS

The tables, charts and formulas
in this section
are provided

for your convenience only.

Their accuracy
is not in any way

guaranteed by
Suburban Tool, Inc.
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NOTES



103

Suburban Tool, Inc.TM

Fax:  248-391-7462Website:  www.subtool.com

When setting compound angles, it is necessary to
compensate for the first angle set in order to correctly
set the second angle. To obtain this compensation,
refer to the following drawings and procedures.

Where:
Angle A = First desired angle.
Angle B = Second desired angle.
Angle C = True angle setting required to get angle B.

1.   Set the first of the desired angles (Angle A) on the top
section of your compound sine plate.

2.   Calculate the tangent of the True Angle (Angle C) using
the formula:

Tan (True Angle C) = Tan (Angle B) X Cos (Angle A)

3.   Lookup the True Angle (Angle C) in a table of tangents
(or use the inverse tangent function on your calculator).

4.   Set the lower section of your compound sine plate, using
the proper sine table and the True Angle (Angle C).

5.   Results: The compound sine plate is now set to obtain
the desired angles (Angles A & B) in their respective planes.

1.  To set an angle on any sine device, whether it is a sine bar,
sine plate, compound sine  plate, or other sine tool, you must
first determine the center distance of the device (C)  and the
angle you wish to set (A).

2.  Next, you must look up the ‘setting constant’ in the appropriate
table.

The sine tables provided in this booklet are the basic sizes
needed to set an angle on most sine products.  For center
distances other than those sizes listed, use the appropriate
multiple of the constant determined from the basic chart.

For example:   to obtain the constant needed to set a 15 degree 12 minute angle on a 10" sine plate, look
up the constant in the 5" chart and find 1.310946".  Multiply this by 2 and the result is 2.621892".

3.   After determining the appropriate constant, assemble a stack of gage blocks (G) equal in size to that
constant.

4.   Place these gage blocks under the gage block roll of the sine device, and the desired angle is set.

5.   Tighten the locking mechanism on those devices that have one, and you’re ready to go.

VIEW OF PART

HOW TO USE A SINE BAR / PLATE

COMPOUND ANGLE COMPENSATION
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0 0.000000 0.052357 0.104698 0.157008 0.209269 0.261467 0.313585 0.365608 0.417519
1 0.000873 0.053230 0.105571 0.157879 0.210140 0.262337 0.314453 0.366474 0.418383
2 0.001745 0.054102 0.106443 0.158751 0.211010 0.263206 0.315321 0.367340 0.419248
3 0.002618 0.054975 0.107315 0.159622 0.211881 0.264075 0.316189 0.368206 0.420110
4 0.003491 0.055847 0.108187 0.160494 0.212751 0.264944 0.317057 0.369072 0.420976

5 0.004363 0.056720 0.109059 0.161365 0.213622 0.265814 0.317924 0.369938 0.421840
6 0.005236 0.057592 0.109931 0.162236 0.214492 0.266683 0.318792 0.370804 0.422704
7 0.006109 0.058465 0.110803 0.163108 0.215363 0.267552 0.319660 0.371670 0.423568
8 0.006981 0.059337 0.111675 0.163979 0.216233 0.268421 0.320528 0.372536 0.424432
9 0.007854 0.060210 0.112547 0.164851 0.217104 0.269290 0.321395 0.373402 0.425295

10 0.008727 0.061082 0.113419 0.165722 0.217974 0.270160 0.322263 0.374268 0.426159
11 0.009599 0.061955 0.114291 0.166593 0.218844 0.271029 0.323130 0.375134 0.427023
12 0.010472 0.062827 0.115163 0.167465 0.219715 0.271898 0.323998 0.376000 0.427887
13 0.011345 0.063700 0.116035 0.168336 0.220585 0.272767 0.324866 0.376865 0.428751
14 0.012217 0.064572 0.116907 0.169207 0.221455 0.273636 0.325733 0.377731 0.429614

15 0.013090 0.065445 0.117779 0.170078 0.222325 0.274505 0.326601 0.378597 0.430478
16 0.013963 0.066317 0.118651 0.170950 0.223196 0.275374 0.327468 0.379463 0.431341
17 0.014835 0.067190 0.119523 0.171821 0.224066 0.276243 0.328336 0.380328 0.432205
18 0.015708 0.068062 0.120395 0.172692 0.224936 0.277112 0.329203 0.381194 0.433069
19 0.016581 0.068934 0.121267 0.173563 0.225806 0.277981 0.330070 0.382059 0.433932

20 0.017453 0.069807 0.122139 0.174434 0.226677 0.278850 0.330938 0.382925 0.434796
21 0.018326 0.070679 0.123011 0.175306 0.227547 0.279718 0.331805 0.383790 0.435659
22 0.019198 0.071552 0.123883 0.176177 0.228417 0.280587 0.332672 0.384656 0.436522
23 0.020071 0.072424 0.124755 0.177048 0.229287 0.281456 0.333540 0.385521 0.437386
24 0.020944 0.073297 0.125627 0.177919 0.230157 0.282325 0.334407 0.386387 0.438249

25 0.021816 0.074169 0.126499 0.178790 0.231027 0.283194 0.335274 0.387252 0.439112
26 0.022689 0.075041 0.127371 0.179661 0.231897 0.284062 0.336141 0.388118 0.439976
27 0.023562 0.075914 0.128243 0.180532 0.232767 0.284931 0.337008 0.388983 0.440839
28 0.024434 0.076786 0.129114 0.181404 0.233637 0.285800 0.337875 0.389848 0.441702
29 0.025307 0.077658 0.129986 0.182275 0.234507 0.286669 0.338743 0.390713 0.442565

30 0.026180 0.078531 0.130858 0.183146 0.235377 0.287537 0.339610 0.391579 0.443428
31 0.027052 0.079403 0.131730 0.184017 0.236247 0.288406 0.340477 0.392444 0.444291
32 0.027925 0.080276 0.132602 0.184888 0.237117 0.289275 0.341344 0.393309 0.445154
33 0.028797 0.081148 0.133474 0.185759 0.237987 0.290143 0.342211 0.394174 0.446017
34 0.029670 0.082020 0.134345 0.186630 0.238857 0.291012 0.343078 0.395039 0.446880

35 0.030543 0.082893 0.135217 0.187501 0.239727 0.291880 0.343945 0.395904 0.447743
36 0.031415 0.083765 0.136089 0.188372 0.240597 0.292749 0.344811 0.396769 0.448606
37 0.032288 0.084637 0.136961 0.189242 0.241467 0.293617 0.345678 0.397634 0.449469
38 0.033161 0.085510 0.137832 0.190113 0.242336 0.294486 0.346545 0.398499 0.450332
39 0.034033 0.086382 0.138704 0.190984 0.243206 0.295354 0.347412 0.399364 0.451194

40 0.034906 0.087254 0.139576 0.191855 0.244076 0.296222 0.348279 0.400229 0.452057
41 0.035778 0.088126 0.140448 0.192726 0.244946 0.297091 0.349145 0.401094 0.452920
42 0.036651 0.088999 0.141319 0.193597 0.245816 0.297959 0.350012 0.401959 0.453782
43 0.037524 0.089871 0.142191 0.194468 0.246685 0.298828 0.350879 0.402823 0.454645
44 0.038396 0.090743 0.143063 0.195339 0.247555 0.299696 0.351746 0.403688 0.455508

45 0.039269 0.091616 0.143934 0.196209 0.248425 0.300564 0.352612 0.404553 0.456370
46 0.040141 0.092488 0.144806 0.197080 0.249294 0.301432 0.353479 0.405417 0.457233
47 0.041014 0.093360 0.145678 0.197951 0.250164 0.302301 0.354345 0.406282 0.458095
48 0.041887 0.094232 0.146549 0.198822 0.251034 0.303169 0.355212 0.407147 0.458958
49 0.042759 0.095105 0.147421 0.199692 0.251903 0.304037 0.356078 0.408011 0.459820

50 0.043632 0.095977 0.148293 0.200563 0.252773 0.304905 0.356945 0.408876 0.460682
51 0.044504 0.096849 0.149164 0.201434 0.253642 0.305773 0.357811 0.409740 0.461545
52 0.045377 0.097721 0.150036 0.202305 0.254512 0.306641 0.358678 0.410605 0.462407
53 0.046249 0.098593 0.150907 0.203175 0.255381 0.307510 0.359544 0.411469 0.463269
54 0.047122 0.099466 0.151779 0.204046 0.256251 0.308378 0.360411 0.412334 0.464131

55 0.047995 0.100338 0.152650 0.204917 0.257120 0.309246 0.361277 0.413198 0.464993
56 0.048867 0.101210 0.153522 0.205787 0.257990 0.310114 0.362143 0.414062 0.465855
57 0.049740 0.102082 0.154393 0.206658 0.258859 0.310982 0.363009 0.414927 0.466717
58 0.050612 0.102954 0.155265 0.207528 0.259728 0.311850 0.363876 0.415791 0.467579
59 0.051485 0.103826 0.156136 0.208399 0.260598 0.312717 0.364742 0.416655 0.468441

3" SINE BAR CONSTANTS
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MIN      0°      1°     2°     3°     4°     5°     6°     7°     8°
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0 0.469303 0.520945 0.572427 0.623735 0.674853 0.725766 0.776457 0.826912 0.877115
1 0.470165 0.521804 0.573284 0.624589 0.675703 0.726612 0.777300 0.827751 0.877950
2 0.471027 0.522663 0.57414 0.625442 0.676554 0.727459 0.778143 0.828590 0.878784
3 0.471889 0.523523 0.574997 0.626296 0.677404 0.728306 0.778986 0.829428 0.879618
4 0.472751 0.524382 0.575853 0.627149 0.678254 0.729152 0.779828 0.830267 0.880453

5 0.473613 0.525241 0.576710 0.628002 0.679104 0.729999 0.780671 0.831105 0.881287
6 0.474474 0.526100 0.577566 0.628856 0.679954 0.730845 0.781514 0.831944 0.882121
7 0.475336 0.526959 0.578422 0.629709 0.680804 0.731691 0.782356 0.832782 0.882955
8 0.476197 0.527818 0.579278 0.630562 0.681654 0.732538 0.783198 0.833621 0.883789
9 0.477059 0.528677 0.580135 0.631415 0.682504 0.733380 0.784041 0.834459 0.884623

10 0.477921 0.529536 0.580991 0.632268 0.683353 0.734230 0.784883 0.835297 0.885457
11 0.478782 0.530395 0.581847 0.633121 0.684203 0.735076 0.785725 0.836135 0.886290
12 0.479644 0.531254 0.582703 0.633974 0.685053 0.735922 0.786568 0.836973 0.887124
13 0.480505 0.532113 0.583559 0.634827 0.685902 0.736768 0.787410 0.837811 0.887958
14 0.481366 0.532972 0.584415 0.635680 0.686752 0.737614 0.788252 0.838649 0.888791

15 0.482228 0.533831 0.585271 0.636533 0.687601 0.738460 0.789094 0.839487 0.889625
16 0.483089 0.534689 0.586127 0.637386 0.688451 0.739306 0.789936 0.840325 0.890458
17 0.483950 0.535548 0.586983 0.638238 0.689300 0.740151 0.790777 0.841163 0.891291
18 0.484811 0.536407 0.587838 0.639091 0.690149 0.740997 0.791619 0.842000 0.892125
19 0.485673 0.537265 0.588694 0.639944 0.690998 0.741843 0.792461 0.842838 0.892958

20 0.486534 0.538124 0.589550 0.640796 0.691848 0.742688 0.793302 0.843675 0.893791
21 0.487395 0.538982 0.590405 0.641649 0.692697 0.743534 0.794144 0.844513 0.894624
22 0.488256 0.539841 0.591261 0.642501 0.693546 0.744379 0.794986 0.845350 0.895457
23 0.489117 0.540699 0.592117 0.643354 0.694395 0.745224 0.795827 0.846187 0.896290
24 0.489978 0.541557 0.592972 0.644206 0.695244 0.746070 0.796668 0.847024 0.897122

25 0.490839 0.542416 0.593827 0.645058 0.696093 0.746915 0.797510 0.847861 0.897955
26 0.491700 0.543274 0.594683 0.645910 0.696941 0.747760 0.798351 0.848699 0.898788
27 0.492561 0.544132 0.595538 0.646763 0.697790 0.748605 0.799192 0.849536 0.899620
28 0.493421 0.544990 0.596393 0.647615 0.698639 0.749450 0.800033 0.850372 0.900453
29 0.494282 0.545849 0.597249 0.648467 0.699488 0.750295 0.800874 0.851209 0.901285

30 0.495143 0.546707 0.598104 0.649319 0.700336 0.751140 0.801715 0.852046 0.902117
31 0.496003 0.547565 0.598959 0.650171 0.701185 0.751985 0.802556 0.852883 0.902950
32 0.496864 0.548423 0.599814 0.651023 0.702033 0.752830 0.803397 0.853719 0.903782
33 0.497725 0.549281 0.600669 0.651875 0.702881 0.753674 0.804238 0.854556 0.904614
34 0.498585 0.550138 0.601524 0.652726 0.703730 0.754519 0.805078 0.855392 0.905446

35 0.499446 0.550996 0.602379 0.653578 0.704578 0.755364 0.805919 0.856229 0.906278
36 0.500306 0.551854 0.603234 0.654430 0.705426 0.756208 0.806759 0.857065 0.907110
37 0.501167 0.552712 0.604089 0.655281 0.706275 0.757053 0.807600 0.857901 0.907941
38 0.502027 0.553570 0.604943 0.656133 0.707123 0.757897 0.808440 0.858738 0.908773
39 0.502887 0.554427 0.605798 0.656984 0.707971 0.758741 0.809281 0.859574 0.909605

40 0.503748 0.555285 0.606653 0.657836 0.708819 0.759586 0.810121 0.860410 0.910436
41 0.504608 0.556142 0.607507 0.658687 0.709667 0.760430 0.810961 0.861246 0.911268
42 0.505468 0.557000 0.608362 0.659539 0.710514 0.761274 0.811801 0.862082 0.912099
43 0.506328 0.557857 0.609216 0.660390 0.711362 0.762118 0.812641 0.862917 0.912930
44 0.507188 0.558715 0.610071 0.661241 0.712210 0.762962 0.813481 0.863753 0.913762

45 0.508049 0.559572 0.610925 0.662092 0.713058 0.763806 0.814321 0.864589 0.914593
46 0.508909 0.560429 0.611780 0.662943 0.713905 0.764650 0.815161 0.865424 0.915424
47 0.509769 0.561287 0.612634 0.663794 0.714753 0.765490 0.816001 0.866260 0.916255
48 0.510628 0.562144 0.613488 0.664645 0.715600 0.766337 0.816841 0.867095 0.917086
49 0.511488 0.563001 0.614342 0.665496 0.716448 0.767181 0.817680 0.867931 0.917917

50 0.512348 0.563858 0.615196 0.666347 0.717295 0.768025 0.818520 0.868766 0.918748
51 0.513208 0.564715 0.616051 0.667198 0.718143 0.768868 0.819360 0.869601 0.919578
52 0.514068 0.565572 0.616905 0.668049 0.718990 0.769712 0.820199 0.870436 0.920409
53 0.514928 0.566429 0.617759 0.668900 0.719837 0.770555 0.821038 0.871272 0.921239
54 0.515787 0.567286 0.618613 0.669750 0.720684 0.771398 0.821878 0.872107 0.922070

55 0.516647 0.568143 0.619466 0.670601 0.721531 0.772242 0.822717 0.872942 0.922900
56 0.517507 0.569000 0.620320 0.671452 0.722378 0.773085 0.823556 0.873776 0.923731
57 0.518366 0.569857 0.621174 0.672302 0.723225 0.773928 0.824395 0.874611 0.924561
58 0.519226 0.570714 0.622028 0.673152 0.724072 0.774771 0.825234 0.875446 0.925391
59 0.520085 0.571570 0.622881 0.674003 0.724919 0.775614 0.826073 0.876281 0.926221

3"

MIN      9°      10°     11°     12°     13°     14°     15°     16°     17°
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0 0.927051 0.976704 1.026060 1.075104 1.123820 1.172193 1.220210 1.267855 1.315113
1 0.927881 0.977530 1.026880 1.075919 1.124629 1.172997 1.221007 1.268646 1.315898
2 0.928711 0.978355 1.027700 1.076733 1.125438 1.173800 1.221804 1.269436 1.316682
3 0.929540 0.979179 1.028520 1.077548 1.126247 1.174603 1.222601 1.270227 1.317466
4 0.930370 0.980004 1.029340 1.078362 1.127056 1.175406 1.223398 1.271018 1.318250

5 0.931200 0.980829 1.030160 1.079176 1.127864 1.176209 1.224195 1.271808 1.319034
6 0.932029 0.981654 1.030979 1.079990 1.128673 1.177011 1.224991 1.272598 1.319818
7 0.932859 0.982478 1.031799 1.080805 1.129481 1.177814 1.225788 1.273388 1.320601
8 0.933688 0.983303 1.032618 1.081619 1.130290 1.178617 1.226584 1.274179 1.321385
9 0.934517 0.984127 1.033437 1.082432 1.131098 1.179419 1.227381 1.274969 1.322168

10 0.935347 0.984952 1.034256 1.083246 1.131906 1.180221 1.228177 1.275758 1.322951
11 0.936176 0.985776 1.035076 1.084060 1.132714 1.181024 1.228973 1.276548 1.323734
12 0.937005 0.986600 1.035895 1.084874 1.133522 1.181826 1.229769 1.277338 1.324518
13 0.937834 0.987424 1.036714 1.085687 1.134330 1.182628 1.230565 1.278127 1.325301
14 0.938663 0.988248 1.037532 1.086501 1.135138 1.183430 1.231361 1.278917 1.326083

15 0.939491 0.989072 1.038351 1.087314 1.135946 1.184232 1.232157 1.279706 1.326866
16 0.940320 0.989896 1.039170 1.088127 1.136753 1.185033 1.232952 1.280495 1.327649
17 0.941149 0.990720 1.039988 1.088941 1.137561 1.185835 1.233748 1.281285 1.328431
18 0.941977 0.991543 1.040807 1.089754 1.138368 1.186637 1.234543 1.282074 1.329214
19 0.942806 0.992367 1.041625 1.090567 1.139176 1.187438 1.235338 1.282862 1.329996

20 0.943634 0.993190 1.042444 1.091380 1.139983 1.188239 1.236134 1.283651 1.330778
21 0.944463 0.994014 1.043262 1.092192 1.140790 1.189041 1.236929 1.284440 1.331560
22 0.945291 0.994837 1.044080 1.093005 1.141597 1.189842 1.237724 1.285229 1.332342
23 0.946119 0.995660 1.044898 1.093818 1.142404 1.190643 1.238519 1.286017 1.333124
24 0.946947 0.996483 1.045716 1.094630 1.143211 1.191444 1.239313 1.286805 1.333906

25 0.947775 0.997306 1.046534 1.095443 1.144018 1.192245 1.240108 1.287594 1.334687
26 0.948603 0.998129 1.047352 1.096255 1.144825 1.193045 1.240903 1.288382 1.335469
27 0.949431 0.998952 1.048170 1.097067 1.145631 1.193846 1.241697 1.289170 1.336250
28 0.950259 0.999775 1.048987 1.097880 1.146438 1.194646 1.242491 1.289958 1.337031
29 0.951086 1.000598 1.049805 1.098692 1.147244 1.195447 1.243286 1.290746 1.337812

30 0.951914 1.001421 1.050622 1.099504 1.148050 1.196247 1.244080 1.291533 1.338593
31 0.952741 1.002243 1.051439 1.100316 1.148856 1.197047 1.244874 1.292321 1.339374
32 0.953569 1.003066 1.052257 1.101127 1.149663 1.197848 1.245668 1.293108 1.340155
33 0.954396 1.003888 1.053074 1.101939 1.150469 1.198648 1.246462 1.293896 1.340936
34 0.955224 1.004710 1.053891 1.102751 1.151274 1.199448 1.247255 1.294683 1.341716

35 0.956051 1.005533 1.054708 1.103562 1.152080 1.200247 1.248049 1.295470 1.342497
36 0.956878 1.006355 1.055525 1.104374 1.152886 1.201047 1.248842 1.296257 1.343277
37 0.957705 1.007177 1.056342 1.105185 1.153692 1.201847 1.249636 1.297044 1.344058
38 0.958532 1.007999 1.057158 1.105996 1.154497 1.202646 1.250429 1.297831 1.344838
39 0.959359 1.008821 1.057975 1.106807 1.155302 1.203446 1.251222 1.298618 1.345618

40 0.960186 1.009642 1.058792 1.107618 1.156108 1.204245 1.252015 1.299404 1.346398
41 0.961012 1.010464 1.059608 1.108429 1.156913 1.205044 1.252808 1.300191 1.347177
42 0.961839 1.011286 1.060425 1.109240 1.157718 1.205843 1.253601 1.300977 1.347957
43 0.962666 1.012107 1.061241 1.110051 1.158523 1.206642 1.254394 1.301764 1.348737
44 0.963492 1.012929 1.062057 1.110862 1.159328 1.207441 1.255187 1.302550 1.349516

45 0.964318 1.013750 1.062873 1.111672 1.160133 1.208240 1.255979 1.303336 1.350295
46 0.965145 1.014571 1.063689 1.112483 1.160938 1.209039 1.256772 1.304122 1.351075
47 0.965971 1.015393 1.064505 1.113293 1.161742 1.209837 1.257564 1.304908 1.351854
48 0.966797 1.016214 1.065321 1.114104 1.162547 1.210636 1.258356 1.305693 1.352633
49 0.967623 1.017035 1.066137 1.114914 1.163351 1.211434 1.259148 1.306479 1.353411

50 0.968449 1.017856 1.066952 1.115724 1.164156 1.212233 1.259940 1.307264 1.354190
51 0.969275 1.018677 1.067768 1.116534 1.164960 1.213031 1.260732 1.308050 1.354969
52 0.970101 1.019497 1.068583 1.117344 1.165764 1.213829 1.261524 1.308835 1.355747
53 0.970927 1.020318 1.069399 1.118154 1.166568 1.214627 1.262316 1.309620 1.356526
54 0.971752 1.021139 1.070214 1.118963 1.167372 1.215425 1.263107 1.310405 1.357304

55 0.972578 1.021959 1.071029 1.119773 1.168176 1.216223 1.263899 1.311190 1.358082
56 0.973403 1.022780 1.071844 1.120583 1.168979 1.217020 1.264690 1.311975 1.358860
57 0.974229 1.023600 1.072659 1.121392 1.169783 1.217818 1.265482 1.312760 1.359638
58 0.975054 1.024420 1.073474 1.122201 1.170587 1.218615 1.266273 1.313545 1.360416
59 0.975879 1.025240 1.074289 1.123011 1.171390 1.219413 1.267064 1.314329 1.361194

3"

MIN      18°      19°     20°     21°     22°     23°     24°     25°     26°
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0 1.361971 1.408415 1.454429 1.500000 1.545114 1.589758 1.633917 1.677579 1.720729
1 1.362749 1.409185 1.455192 1.500756 1.545862 1.590498 1.634649 1.678302 1.721444
2 1.363526 1.409955 1.455955 1.501511 1.546610 1.591238 1.635381 1.679025 1.722159
3 1.364304 1.410726 1.456718 1.502267 1.547358 1.591977 1.636112 1.679748 1.722873
4 1.365081 1.411496 1.457481 1.503022 1.548105 1.592717 1.636844 1.680471 1.723588

5 1.365858 1.412266 1.458244 1.503777 1.548853 1.593456 1.637575 1.681194 1.724302
6 1.366635 1.413036 1.459006 1.504532 1.549600 1.594196 1.638306 1.681917 1.725016
7 1.367412 1.413805 1.459769 1.505287 1.550347 1.594935 1.639037 1.682640 1.725730
8 1.368188 1.414575 1.460531 1.506042 1.551094 1.595674 1.639768 1.683362 1.726443
9 1.368965 1.415345 1.461293 1.506797 1.551841 1.596413 1.640498 1.684084 1.727157

10 1.369741 1.416114 1.462055 1.507551 1.552588 1.597152 1.641229 1.684806 1.727870
11 1.370518 1.416883 1.462817 1.508306 1.553335 1.597890 1.641959 1.685528 1.728584
12 1.371294 1.417652 1.463579 1.509060 1.554081 1.598629 1.642690 1.686250 1.729297
13 1.372070 1.418421 1.464341 1.509814 1.554827 1.599367 1.643420 1.686972 1.730010
14 1.372846 1.419190 1.465102 1.510568 1.555574 1.600105 1.644150 1.687693 1.730723

15 1.373622 1.419959 1.465864 1.511322 1.556320 1.600844 1.644880 1.688415 1.731436
16 1.374398 1.420728 1.466625 1.512076 1.557066 1.601582 1.645609 1.689136 1.732148
17 1.375173 1.421496 1.467386 1.512829 1.557812 1.602319 1.646339 1.689857 1.732861
18 1.375949 1.422265 1.468147 1.513583 1.558557 1.603057 1.647068 1.690578 1.733573
19 1.376724 1.423033 1.468908 1.514336 1.559303 1.603795 1.647798 1.691299 1.734285

20 1.377499 1.423801 1.469669 1.515090 1.560048 1.604532 1.648527 1.692020 1.734997
21 1.378275 1.424569 1.470430 1.515843 1.560794 1.605269 1.649256 1.692740 1.735709
22 1.379050 1.425337 1.471190 1.516596 1.561539 1.606006 1.649985 1.693461 1.736421
23 1.379825 1.426105 1.471951 1.517349 1.562284 1.606744 1.650714 1.694181 1.737132
24 1.380599 1.426873 1.472711 1.518101 1.563029 1.607480 1.651442 1.694901 1.737844

25 1.381374 1.427640 1.473471 1.518854 1.563774 1.608217 1.652171 1.695621 1.738555
26 1.382149 1.428408 1.474232 1.519606 1.564518 1.608954 1.652899 1.696341 1.739266
27 1.382923 1.429175 1.474992 1.520359 1.565263 1.609690 1.653627 1.697061 1.739977
28 1.383697 1.429942 1.475751 1.521111 1.566007 1.610427 1.654355 1.697780 1.740688
29 1.384472 1.430709 1.476511 1.521863 1.566752 1.611163 1.655083 1.698499 1.741398

30 1.385246 1.431476 1.477271 1.522615 1.567496 1.611899 1.655811 1.699219 1.742109
31 1.386020 1.432243 1.478030 1.523367 1.568240 1.612635 1.656539 1.699938 1.742819
32 1.386794 1.433010 1.478789 1.524119 1.568984 1.613371 1.657266 1.700657 1.743529
33 1.387567 1.433776 1.479549 1.524870 1.569727 1.614106 1.657993 1.701376 1.744240
34 1.388341 1.434543 1.480308 1.525622 1.570471 1.614842 1.658721 1.702094 1.744949

35 1.389115 1.435309 1.481067 1.526373 1.571214 1.615577 1.659448 1.702813 1.745659
36 1.389888 1.436076 1.481826 1.527124 1.571958 1.616312 1.660175 1.703531 1.746369
37 1.390661 1.436842 1.482584 1.527875 1.572701 1.617047 1.660901 1.704249 1.747078
38 1.391435 1.437608 1.483343 1.528626 1.573444 1.617782 1.661628 1.704968 1.747788
39 1.392208 1.438374 1.484101 1.529377 1.574187 1.618517 1.662355 1.705686 1.748497

40 1.392981 1.439139 1.484860 1.530128 1.574930 1.619252 1.663081 1.706403 1.749206
41 1.393753 1.439905 1.485618 1.530878 1.575672 1.619987 1.663807 1.707121 1.749915
42 1.394526 1.440670 1.486376 1.531629 1.576415 1.620721 1.664533 1.707839 1.750624
43 1.395299 1.441436 1.487134 1.532379 1.577157 1.621455 1.665259 1.708556 1.751332
44 1.396071 1.442201 1.487892 1.533129 1.577900 1.622189 1.665985 1.709273 1.752041

45 1.396844 1.442966 1.488650 1.533879 1.578642 1.622923 1.666711 1.709990 1.752749
46 1.397616 1.443731 1.489407 1.534629 1.579384 1.623657 1.667436 1.710707 1.753457
47 1.398388 1.444496 1.490165 1.535379 1.580126 1.624391 1.668162 1.711424 1.754165
48 1.399160 1.445261 1.490922 1.536129 1.580867 1.625125 1.668887 1.712141 1.754873
49 1.399932 1.446026 1.491679 1.536878 1.581609 1.625858 1.669612 1.712857 1.755581

50 1.400704 1.446790 1.492436 1.537628 1.582350 1.626591 1.670337 1.713574 1.756288
51 1.401475 1.447555 1.493193 1.538377 1.583092 1.627325 1.671062 1.714290 1.756996
52 1.402247 1.448319 1.493950 1.539126 1.583833 1.628058 1.671786 1.715006 1.757703
53 1.403018 1.449083 1.494707 1.539875 1.584574 1.628791 1.672511 1.715722 1.758410
54 1.403789 1.449847 1.495463 1.540624 1.585315 1.629523 1.673235 1.716438 1.759117

55 1.404561 1.450611 1.496220 1.541372 1.586056 1.630256 1.673960 1.717153 1.759824
56 1.405332 1.451375 1.496976 1.542121 1.586796 1.630988 1.674684 1.717869 1.760531
57 1.406103 1.452139 1.497732 1.542870 1.587537 1.631721 1.675408 1.718584 1.761237
58 1.406873 1.452902 1.498488 1.543618 1.588277 1.632453 1.676131 1.719299 1.761943
59 1.407644 1.453666 1.499244 1.544366 1.589018 1.633185 1.676855 1.720014 1.762650

3"

MIN      27°      28°     29°     30°     31°     32°     33°     34°     35°
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0 1.763356 1.805445 1.846984 1.887961 1.928363 1.968177 2.007392 2.045995 2.083975
1 1.764062 1.806142 1.847672 1.888639 1.929031 1.968836 2.008040 2.046633 2.084603
2 1.764767 1.806839 1.848359 1.889317 1.929700 1.969494 2.008689 2.047271 2.085230
3 1.765473 1.807535 1.849047 1.889995 1.930368 1.970152 2.009337 2.047909 2.085858
4 1.766179 1.808232 1.849734 1.890673 1.931036 1.970810 2.009985 2.048547 2.086485

5 1.766884 1.808928 1.850421 1.891350 1.931703 1.971468 2.010632 2.049184 2.087112
6 1.767589 1.809624 1.851108 1.892027 1.932371 1.972126 2.011280 2.049821 2.087738
7 1.768294 1.810320 1.851794 1.892705 1.933038 1.972783 2.011927 2.050458 2.088365
8 1.768999 1.811016 1.852481 1.893382 1.933706 1.973441 2.012575 2.051095 2.088991
9 1.769704 1.811711 1.853167 1.894058 1.934373 1.974098 2.013222 2.051732 2.089618

10 1.770408 1.812407 1.853853 1.894735 1.935040 1.974755 2.013868 2.052369 2.090244
11 1.771113 1.813102 1.854539 1.895412 1.935706 1.975412 2.014515 2.053005 2.090870
12 1.771817 1.813797 1.855225 1.896088 1.936373 1.976068 2.015162 2.053641 2.091495
13 1.772521 1.814492 1.855911 1.896764 1.937040 1.976725 2.015808 2.054277 2.092121
14 1.773225 1.815187 1.856596 1.897440 1.937706 1.977381 2.016454 2.054913 2.092746

15 1.773929 1.815882 1.857282 1.898116 1.938372 1.978037 2.017100 2.055549 2.093371
16 1.774633 1.816577 1.857967 1.898792 1.939038 1.978693 2.017746 2.056185 2.093996
17 1.775336 1.817271 1.858652 1.899467 1.939704 1.979349 2.018392 2.05682 2.094621
18 1.776040 1.817965 1.859337 1.900143 1.940369 1.980005 2.019038 2.057455 2.095246
19 1.776743 1.818659 1.860022 1.900818 1.941035 1.980661 2.019683 2.058090 2.095870

20 1.777446 1.819353 1.860706 1.901493 1.941700 1.981316 2.020328 2.058725 2.096495
21 1.778149 1.820047 1.861391 1.902168 1.942365 1.981971 2.020973 2.059360 2.097119
22 1.778852 1.820741 1.862075 1.902843 1.943030 1.982626 2.021618 2.059994 2.097743
23 1.779554 1.821434 1.862759 1.903517 1.943695 1.983281 2.022263 2.060628 2.098366
24 1.780257 1.822128 1.863443 1.904192 1.944360 1.983936 2.022907 2.061263 2.098990

25 1.780959 1.822821 1.864127 1.904866 1.945024 1.984590 2.023551 2.061896 2.099613
26 1.781661 1.823514 1.864811 1.905540 1.945689 1.985244 2.024196 2.062530 2.100237
27 1.782363 1.824207 1.865494 1.906214 1.946353 1.985899 2.024840 2.063164 2.100860
28 1.783065 1.824899 1.866178 1.906888 1.947017 1.986553 2.025483 2.063797 2.101483
29 1.783767 1.825592 1.866861 1.907561 1.947680 1.987206 2.026127 2.064431 2.102105

30 1.784468 1.826284 1.867544 1.908235 1.948344 1.987860 2.026771 2.065064 2.102728
31 1.785170 1.826977 1.868227 1.908908 1.949008 1.988514 2.027414 2.065697 2.103350
32 1.785871 1.827669 1.868910 1.909581 1.949671 1.989167 2.028057 2.066329 2.103972
33 1.786572 1.828361 1.869592 1.910254 1.950334 1.989820 2.028700 2.066962 2.104594
34 1.787273 1.829052 1.870274 1.910927 1.950997 1.990473 2.029343 2.067594 2.105216

35 1.787974 1.829744 1.870957 1.911599 1.951660 1.991126 2.029985 2.068227 2.105838
36 1.788675 1.830435 1.871639 1.912272 1.952323 1.991779 2.030628 2.068859 2.106459
37 1.789375 1.831127 1.872321 1.912944 1.952985 1.992431 2.031270 2.069491 2.107080
38 1.790076 1.831818 1.873002 1.913616 1.953647 1.993083 2.031912 2.070122 2.107702
39 1.790776 1.832509 1.873684 1.914288 1.954310 1.993736 2.032554 2.070754 2.108322

40 1.791476 1.833200 1.874366 1.914960 1.954972 1.994388 2.033196 2.071385 2.108943
41 1.792176 1.833891 1.875047 1.915632 1.955634 1.995039 2.033838 2.072016 2.109564
42 1.792875 1.834581 1.875728 1.916303 1.956295 1.995691 2.034479 2.072647 2.110184
43 1.793575 1.835272 1.876409 1.916975 1.956957 1.996343 2.035120 2.073278 2.110804
44 1.794274 1.835962 1.877090 1.917646 1.957618 1.996994 2.035761 2.073909 2.111424

45 1.794974 1.836652 1.877770 1.918317 1.958279 1.997645 2.036402 2.074539 2.112044
46 1.795673 1.837342 1.878451 1.918988 1.958940 1.998296 2.037043 2.075169 2.112664
47 1.796372 1.838032 1.879131 1.919659 1.959601 1.998947 2.037684 2.075800 2.113283
48 1.797071 1.838721 1.879811 1.920329 1.960262 1.999597 2.038324 2.076430 2.113903
49 1.797769 1.839411 1.880491 1.920999 1.960922 2.000248 2.038964 2.077059 2.114522

50 1.798468 1.840100 1.881171 1.921670 1.961583 2.000898 2.039604 2.077689 2.115141
51 1.799166 1.840789 1.881851 1.922340 1.962243 2.001548 2.040244 2.078318 2.115759
52 1.799865 1.841478 1.882531 1.923010 1.962903 2.002198 2.040884 2.078948 2.116378
53 1.800563 1.842167 1.883210 1.923679 1.963563 2.002848 2.041523 2.079577 2.116996
54 1.801261 1.842856 1.883889 1.924349 1.964222 2.003498 2.042163 2.080205 2.117615

55 1.801958 1.843544 1.884568 1.925018 1.964882 2.004147 2.042802 2.080834 2.118233
56 1.802656 1.844232 1.885247 1.925688 1.965541 2.004796 2.043441 2.081463 2.118851
57 1.803354 1.844921 1.885926 1.926357 1.966201 2.005446 2.044080 2.082091 2.119468
58 1.804051 1.845609 1.886604 1.927026 1.966860 2.006094 2.044718 2.082719 2.120086
59 1.804748 1.846297 1.887283 1.927694 1.967518 2.006743 2.045357 2.083347 2.120703

3" SINE BAR CONSTANTS

3"

MIN      36°      37°     38°     39°     40°     41°     42°     43°     44°
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5" SINE BAR CONSTANTS

0 0.000000 0.087262 0.174497 0.261680 0.348782 0.435779 0.522642 0.609347 0.695866
1 0.001454 0.088716 0.175951 0.263132 0.350233 0.437228 0.524089 0.610790 0.697306
2 0.002909 0.090170 0.177405 0.264585 0.351684 0.438676 0.525535 0.612234 0.698746
3 0.004363 0.091625 0.178858 0.266037 0.353135 0.440125 0.526982 0.613677 0.700186
4 0.005818 0.093079 0.180312 0.267489 0.354586 0.441574 0.528428 0.615121 0.701626

5 0.007272 0.094533 0.181765 0.268942 0.356036 0.443023 0.529874 0.616564 0.703066
6 0.008727 0.095987 0.183219 0.270394 0.357487 0.444471 0.531320 0.618007 0.704506
7 0.010181 0.097441 0.184672 0.271846 0.358938 0.445920 0.532767 0.619451 0.705946
8 0.011636 0.098896 0.186125 0.273299 0.360389 0.447369 0.534213 0.620894 0.707386
9 0.013090 0.100350 0.187579 0.274751 0.361839 0.448817 0.535659 0.622337 0.708826

10 0.014544 0.101804 0.189032 0.276203 0.363290 0.450266 0.537105 0.623780 0.710265
11 0.015999 0.103258 0.190486 0.277655 0.364740 0.451714 0.538551 0.625223 0.711705
12 0.017453 0.104712 0.191939 0.279108 0.366191 0.453163 0.539997 0.626666 0.713145
13 0.018908 0.106166 0.193392 0.280560 0.367642 0.454611 0.541443 0.628109 0.714584
14 0.020362 0.107620 0.194846 0.282012 0.369092 0.456060 0.542889 0.629552 0.716024

15 0.021817 0.109074 0.196299 0.283464 0.370542 0.457508 0.544334 0.630995 0.717463
16 0.023271 0.110529 0.197752 0.284916 0.371993 0.458956 0.545780 0.632438 0.718902
17 0.024725 0.111983 0.199206 0.286368 0.373443 0.460405 0.547226 0.633880 0.720342
18 0.026180 0.113437 0.200659 0.287820 0.374894 0.461853 0.548672 0.635323 0.721781
19 0.027634 0.114891 0.202112 0.289272 0.376344 0.463301 0.550117 0.636766 0.723220

20 0.029089 0.116345 0.203565 0.290724 0.377794 0.464749 0.551563 0.638208 0.724659
21 0.030543 0.117799 0.205019 0.292176 0.379245 0.466197 0.553008 0.639651 0.726098
22 0.031997 0.119253 0.206472 0.293628 0.380695 0.467646 0.554454 0.641093 0.727537
23 0.033452 0.120707 0.207925 0.295080 0.382145 0.469094 0.555899 0.642536 0.728976
24 0.034906 0.122161 0.209378 0.296532 0.383595 0.470542 0.557345 0.643978 0.730415

25 0.036361 0.123615 0.210831 0.297984 0.385045 0.471990 0.558790 0.645420 0.731854
26 0.037815 0.125069 0.212285 0.299436 0.386495 0.473437 0.560235 0.646863 0.733293
27 0.039270 0.126523 0.213738 0.300887 0.387945 0.474885 0.561681 0.648305 0.734731
28 0.040724 0.127977 0.215191 0.302339 0.389395 0.476333 0.563126 0.649747 0.736170
29 0.042178 0.129431 0.216644 0.303791 0.390846 0.477781 0.564571 0.651189 0.737609

30 0.043633 0.130885 0.218097 0.305243 0.392295 0.479229 0.566016 0.652631 0.739047
31 0.045087 0.132339 0.219550 0.306694 0.393745 0.480676 0.567461 0.654073 0.740485
32 0.046541 0.133793 0.221003 0.308146 0.395195 0.482124 0.568906 0.655515 0.741924
33 0.047996 0.135247 0.222456 0.309598 0.396645 0.483572 0.570351 0.656957 0.743362
34 0.049450 0.136700 0.223909 0.311049 0.398095 0.485019 0.571796 0.658399 0.744800

35 0.050905 0.138154 0.225362 0.312501 0.399545 0.486467 0.573241 0.659840 0.746239
36 0.052359 0.139608 0.226815 0.313953 0.400995 0.487914 0.574686 0.661282 0.747677
37 0.053813 0.141062 0.228268 0.315404 0.402444 0.489362 0.576131 0.662724 0.749115
38 0.055268 0.142516 0.229721 0.316856 0.403894 0.490809 0.577575 0.664165 0.750553
39 0.056722 0.143970 0.231174 0.318307 0.405344 0.492257 0.579020 0.665607 0.751991

40 0.058176 0.145424 0.232627 0.319759 0.406793 0.493704 0.580465 0.667048 0.753429
41 0.059631 0.146877 0.234079 0.321210 0.408243 0.495151 0.581909 0.668490 0.754866
42 0.061085 0.148331 0.235532 0.322662 0.409693 0.496599 0.583354 0.669931 0.756304
43 0.062539 0.149785 0.236985 0.324113 0.411142 0.498046 0.584798 0.671372 0.757742
44 0.063994 0.151239 0.238438 0.325564 0.412592 0.499493 0.586243 0.672813 0.759179

45 0.065448 0.152693 0.239891 0.327016 0.414041 0.500940 0.587687 0.674255 0.760617
46 0.066902 0.154146 0.241343 0.328467 0.415490 0.502387 0.589131 0.675696 0.762054
47 0.068357 0.155600 0.242796 0.329918 0.416940 0.503834 0.590576 0.677137 0.763492
48 0.069811 0.157054 0.244249 0.331370 0.418389 0.505281 0.592020 0.678578 0.764929
49 0.071265 0.158508 0.245702 0.332821 0.419839 0.506728 0.593464 0.680019 0.766366

50 0.072719 0.159961 0.247154 0.334272 0.421288 0.508175 0.594908 0.681460 0.767804
51 0.074174 0.161415 0.248607 0.335723 0.422737 0.509622 0.596352 0.682901 0.769241
52 0.075628 0.162869 0.250060 0.337174 0.424186 0.511069 0.597796 0.684341 0.770678
53 0.077082 0.164322 0.251512 0.338625 0.425635 0.512516 0.599240 0.685782 0.772115
54 0.078537 0.165776 0.252965 0.340076 0.427085 0.513963 0.600684 0.687223 0.773552

55 0.079991 0.167230 0.254417 0.341528 0.428534 0.515409 0.602128 0.688663 0.774989
56 0.081445 0.168683 0.255870 0.342979 0.429983 0.516856 0.603572 0.690104 0.776426
57 0.082899 0.170137 0.257322 0.344430 0.431432 0.518303 0.605016 0.691544 0.777862
58 0.084354 0.171590 0.258775 0.345881 0.432881 0.519749 0.606459 0.692985 0.779299
59 0.085808 0.173044 0.260227 0.347331 0.434330 0.521196 0.607903 0.694425 0.780736

5"

MIN      0°      1°     2°     3°     4°     5°     6°     7°     8°
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0 0.782172 0.868241 0.954045 1.039558 1.124755 1.209609 1.294095 1.378187 1.461859
1 0.783609 0.869673 0.955473 1.040981 1.126172 1.211021 1.295500 1.379585 1.463249
2 0.785045 0.871105 0.956900 1.042404 1.127589 1.212432 1.296905 1.380983 1.464640
3 0.786482 0.872538 0.958328 1.043826 1.129006 1.213843 1.298309 1.382381 1.466031
4 0.787918 0.873970 0.959755 1.045248 1.130423 1.215254 1.299714 1.383778 1.467421

5 0.789354 0.875402 0.961183 1.046671 1.131840 1.216664 1.301118 1.385176 1.468811
6 0.790790 0.876834 0.962610 1.048093 1.133257 1.218075 1.302523 1.386573 1.470202
7 0.792226 0.878265 0.964037 1.049515 1.134673 1.219486 1.303927 1.387971 1.471592
8 0.793662 0.879697 0.965464 1.050937 1.136090 1.220896 1.305331 1.389368 1.472982
9 0.795098 0.881129 0.966891 1.052359 1.137506 1.222306 1.306735 1.390765 1.474371

10 0.796534 0.882561 0.968318 1.053781 1.138922 1.223717 1.308139 1.392162 1.475761
11 0.797970 0.883992 0.969745 1.055202 1.140338 1.225127 1.309542 1.393559 1.477151
12 0.799406 0.885424 0.971172 1.056624 1.141754 1.226537 1.310946 1.394956 1.478540
13 0.800842 0.886855 0.972598 1.058046 1.143170 1.227947 1.312349 1.396352 1.479930
14 0.802277 0.888286 0.974025 1.059467 1.144586 1.229357 1.313753 1.397749 1.481319

15 0.803713 0.889718 0.975452 1.060888 1.146002 1.230766 1.315156 1.399145 1.482708
16 0.805148 0.891149 0.976878 1.062310 1.147418 1.232176 1.316559 1.400541 1.484097
17 0.806584 0.892580 0.978304 1.063731 1.148833 1.233586 1.317962 1.401938 1.485486
18 0.808019 0.894011 0.979731 1.065152 1.150249 1.234995 1.319365 1.403334 1.486874
19 0.809454 0.895442 0.981157 1.066573 1.151664 1.236404 1.320768 1.404729 1.488263

20 0.810890 0.896873 0.982583 1.067994 1.153079 1.237814 1.322171 1.406125 1.489651
21 0.812325 0.898304 0.984009 1.069415 1.154495 1.239223 1.323573 1.407521 1.491040
22 0.813760 0.899734 0.985435 1.070835 1.155910 1.240632 1.324976 1.408917 1.492428
23 0.815195 0.901165 0.986861 1.072256 1.157325 1.242041 1.326378 1.410312 1.493816
24 0.816630 0.902596 0.988287 1.073677 1.158740 1.243449 1.327781 1.411707 1.495204

25 0.818065 0.904026 0.989712 1.075097 1.160154 1.244858 1.329183 1.413102 1.496592
26 0.819499 0.905457 0.991138 1.076517 1.161569 1.246267 1.330585 1.414498 1.497979
27 0.820934 0.906887 0.992564 1.077938 1.162984 1.247675 1.331987 1.415893 1.499367
28 0.822369 0.908317 0.993989 1.079358 1.164398 1.249084 1.333389 1.417287 1.500754
29 0.823803 0.909748 0.995414 1.080778 1.165813 1.250492 1.334790 1.418682 1.502142

30 0.825238 0.911178 0.996840 1.082198 1.167227 1.251900 1.336192 1.420077 1.503529
31 0.826672 0.912608 0.998265 1.083618 1.168641 1.253308 1.337593 1.421471 1.504916
32 0.828107 0.914038 0.999690 1.085038 1.170055 1.254716 1.338995 1.422866 1.506303
33 0.829541 0.915468 1.001115 1.086458 1.171469 1.256124 1.340396 1.424260 1.507690
34 0.830975 0.916897 1.002540 1.087877 1.172883 1.257532 1.341797 1.425654 1.509076

35 0.832410 0.918327 1.003965 1.089297 1.174297 1.258939 1.343198 1.427048 1.510463
36 0.833844 0.919757 1.005390 1.090716 1.175711 1.260347 1.344599 1.428442 1.511849
37 0.835278 0.921186 1.006814 1.092136 1.177124 1.261754 1.346000 1.429836 1.513236
38 0.836712 0.922616 1.008239 1.093555 1.178538 1.263162 1.347401 1.431229 1.514622
39 0.838146 0.924045 1.009663 1.094974 1.179951 1.264569 1.348801 1.432623 1.516008

40 0.839579 0.925475 1.011088 1.096393 1.181364 1.265976 1.350202 1.434016 1.517394
41 0.841013 0.926904 1.012512 1.097812 1.182778 1.267383 1.351602 1.435409 1.518780
42 0.842447 0.928333 1.013936 1.099231 1.184191 1.268790 1.353002 1.436803 1.520165
43 0.843881 0.929762 1.015361 1.100650 1.185604 1.270197 1.354402 1.438196 1.521551
44 0.845314 0.931191 1.016785 1.102069 1.187017 1.271603 1.355802 1.439589 1.522936

45 0.846748 0.932620 1.018209 1.103487 1.188429 1.273010 1.357202 1.440981 1.524321
46 0.848181 0.934049 1.019633 1.104906 1.189842 1.274416 1.358602 1.442374 1.525707
47 0.849614 0.935478 1.021057 1.106324 1.191255 1.275823 1.360002 1.443767 1.527092
48 0.851047 0.936907 1.022480 1.107742 1.192667 1.277229 1.361401 1.445159 1.528477
49 0.852481 0.938335 1.023904 1.109161 1.194080 1.278635 1.362801 1.446551 1.529861

50 0.853914 0.939764 1.025327 1.110579 1.195492 1.280041 1.364200 1.447943 1.531246
51 0.855347 0.941192 1.026751 1.111997 1.196904 1.281447 1.365599 1.449336 1.532630
52 0.856780 0.942621 1.028174 1.113415 1.198316 1.282853 1.366998 1.450727 1.534015
53 0.858213 0.944049 1.029598 1.114833 1.199728 1.284258 1.368397 1.452119 1.535399
54 0.859646 0.945477 1.031021 1.116251 1.201140 1.285664 1.369796 1.453511 1.536783

55 0.861078 0.946905 1.032444 1.117668 1.202552 1.287069 1.371195 1.454903 1.538167
56 0.862511 0.948333 1.033867 1.119086 1.203964 1.288475 1.372593 1.456294 1.539551
57 0.863944 0.949761 1.035290 1.120503 1.205375 1.289880 1.373992 1.457685 1.540935
58 0.865376 0.951189 1.036713 1.121921 1.206787 1.291285 1.375390 1.459076 1.542318
59 0.866809 0.952617 1.038136 1.123338 1.208198 1.292690 1.376789 1.460468 1.543702

5" SINE BAR CONSTANTS

5"

MIN      9°      10°     11°     12°     13°     14°     15°     16°     17°
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5" SINE BAR CONSTANTS

0 1.545085 1.627841 1.710101 1.791840 1.873033 1.953656 2.033683 2.113091 2.191856
1 1.546468 1.629216 1.711467 1.793198 1.874381 1.954994 2.035012 2.114409 2.193163
2 1.547851 1.630591 1.712834 1.794555 1.875730 1.956333 2.036340 2.115727 2.194470
3 1.549234 1.631966 1.714200 1.795913 1.877078 1.957671 2.037669 2.117045 2.195777
4 1.550617 1.633340 1.715566 1.797270 1.878426 1.959010 2.038997 2.118363 2.197083

5 1.552000 1.634715 1.716933 1.798627 1.879774 1.960348 2.040325 2.119680 2.198390
6 1.553382 1.636089 1.718298 1.799984 1.881121 1.961686 2.041652 2.120997 2.199696
7 1.554765 1.637464 1.719664 1.801341 1.882469 1.963023 2.042980 2.122314 2.201002
8 1.556147 1.638838 1.721030 1.802698 1.883816 1.964361 2.044307 2.123631 2.202308
9 1.557529 1.640212 1.722395 1.804054 1.885163 1.965698 2.045635 2.124948 2.203613

10 1.558911 1.641586 1.723761 1.805411 1.886510 1.967036 2.046962 2.126264 2.204919
11 1.560293 1.642960 1.725126 1.806767 1.887857 1.968373 2.048288 2.127580 2.206224
12 1.561675 1.644333 1.726491 1.808123 1.889204 1.969710 2.049615 2.128896 2.207529
13 1.563056 1.645707 1.727856 1.809479 1.890550 1.971046 2.050942 2.130212 2.208834
14 1.564438 1.647080 1.729221 1.810835 1.891897 1.972383 2.052268 2.131528 2.210139

15 1.565819 1.648453 1.730585 1.812190 1.893243 1.973719 2.053594 2.132844 2.211443
16 1.567200 1.649826 1.731950 1.813546 1.894589 1.975056 2.054920 2.134159 2.212748
17 1.568581 1.651199 1.733314 1.814901 1.895935 1.976392 2.056246 2.135474 2.214052
18 1.569962 1.652572 1.734678 1.816256 1.897281 1.977728 2.057572 2.136789 2.215356
19 1.571343 1.653945 1.736042 1.817611 1.898626 1.979063 2.058897 2.138104 2.216660

20 1.572724 1.655317 1.737406 1.818966 1.899972 1.980399 2.060223 2.139419 2.217963
21 1.574104 1.656689 1.738770 1.820321 1.901317 1.981734 2.061548 2.140733 2.219267
22 1.575485 1.658062 1.740133 1.821675 1.902662 1.983069 2.062873 2.142048 2.220570
23 1.576865 1.659434 1.741497 1.823030 1.904007 1.984405 2.064198 2.143362 2.221873
24 1.578245 1.660806 1.742860 1.824384 1.905352 1.985739 2.065522 2.144676 2.223176

25 1.579625 1.662177 1.744223 1.825738 1.906696 1.987074 2.066847 2.145989 2.224479
26 1.581005 1.663549 1.745586 1.827092 1.908041 1.988409 2.068171 2.147303 2.225781
27 1.582385 1.664921 1.746949 1.828446 1.909385 1.989743 2.069495 2.148616 2.227083
28 1.583764 1.666292 1.748312 1.829799 1.910729 1.991077 2.070819 2.149930 2.228385
29 1.585144 1.667663 1.749674 1.831153 1.912073 1.992411 2.072143 2.151243 2.229687

30 1.586523 1.669034 1.751037 1.832506 1.913417 1.993745 2.073466 2.152555 2.230989
31 1.587902 1.670405 1.752399 1.833859 1.914761 1.995079 2.074790 2.153868 2.232291
32 1.589282 1.671776 1.753761 1.835212 1.916104 1.996413 2.076113 2.155181 2.233592
33 1.590661 1.673147 1.755123 1.836565 1.917448 1.997746 2.077436 2.156493 2.234893
34 1.592039 1.674517 1.756485 1.837918 1.918791 1.999079 2.078759 2.157805 2.236194

35 1.593418 1.675888 1.757847 1.839270 1.920134 2.000412 2.080081 2.159117 2.237495
36 1.594797 1.677258 1.759208 1.840623 1.921477 2.001745 2.081404 2.160429 2.238795
37 1.596175 1.678628 1.760570 1.841975 1.922819 2.003078 2.082726 2.161740 2.240096
38 1.597553 1.679998 1.761931 1.843327 1.924162 2.004410 2.084048 2.163052 2.241396
39 1.598931 1.681368 1.763292 1.844679 1.925504 2.005743 2.085370 2.164363 2.242696

40 1.600309 1.682737 1.764653 1.846031 1.926846 2.007075 2.086692 2.165674 2.243996
41 1.601687 1.684107 1.766014 1.847382 1.928188 2.008407 2.088014 2.166985 2.245296
42 1.603065 1.685476 1.767374 1.848734 1.929530 2.009739 2.089335 2.168295 2.246595
43 1.604443 1.686846 1.768735 1.850085 1.930872 2.011071 2.090657 2.169606 2.247894
44 1.605820 1.688215 1.770095 1.851436 1.932213 2.012402 2.091978 2.170916 2.249193

45 1.607197 1.689584 1.771455 1.852787 1.933555 2.013733 2.093299 2.172226 2.250492
46 1.608575 1.690952 1.772815 1.854138 1.934896 2.015065 2.094619 2.173536 2.251791
47 1.609952 1.692321 1.774175 1.855489 1.936237 2.016396 2.095940 2.174846 2.253089
48 1.611328 1.693690 1.775535 1.856839 1.937578 2.017726 2.097260 2.176155 2.254388
49 1.612705 1.695058 1.776894 1.858190 1.938919 2.019057 2.098581 2.177465 2.255686

50 1.614082 1.696426 1.778254 1.859540 1.940259 2.020388 2.099901 2.178774 2.256984
51 1.615458 1.697794 1.779613 1.860890 1.941600 2.021718 2.101221 2.180083 2.258281
52 1.616835 1.699162 1.780972 1.862240 1.942940 2.023048 2.102540 2.181392 2.259579
53 1.618211 1.700530 1.782331 1.863589 1.944280 2.024378 2.103860 2.182700 2.260876
54 1.619587 1.701898 1.783690 1.864939 1.945620 2.025708 2.105179 2.184009 2.262174

55 1.620963 1.703265 1.785049 1.866288 1.946959 2.027038 2.106498 2.185317 2.263471
56 1.622339 1.704633 1.786407 1.867638 1.948299 2.028367 2.107817 2.186625 2.264767
57 1.623715 1.706000 1.787766 1.868987 1.949638 2.029696 2.109136 2.187933 2.266064
58 1.625090 1.707367 1.789124 1.870336 1.950978 2.031025 2.110455 2.189241 2.267360
59 1.626466 1.708734 1.790482 1.871684 1.952317 2.032354 2.111773 2.190548 2.268656

5"

MIN      18°      19°     20°     21°     22°     23°     24°     25°     26°



Email:  tools@subtool.comPhone:  888-647-8665 112

0 2.269952 2.347358 2.424048 2.500000 2.57519 2.649596 2.723195 2.795965 2.867882
1 2.271248 2.348642 2.425320 2.501259 2.576437 2.650830 2.724415 2.797170 2.869073
2 2.272544 2.349926 2.426592 2.502519 2.577683 2.652063 2.725634 2.798376 2.870265
3 2.273839 2.351210 2.427863 2.503778 2.578929 2.653296 2.726854 2.799581 2.871455
4 2.275135 2.352493 2.429135 2.505037 2.580175 2.654528 2.728073 2.800786 2.872646

5 2.276430 2.353776 2.430406 2.506295 2.581421 2.655761 2.729291 2.801990 2.873836
6 2.277725 2.355059 2.431677 2.507554 2.582667 2.656993 2.730510 2.803195 2.875026
7 2.279019 2.356342 2.432948 2.508812 2.583912 2.658225 2.731728 2.804399 2.876216
8 2.280314 2.357625 2.434218 2.510070 2.585157 2.659457 2.732946 2.805603 2.877406
9 2.281608 2.358908 2.435489 2.511328 2.586402 2.660688 2.734164 2.806807 2.878595

10 2.282902 2.360190 2.436759 2.512585 2.587646 2.661919 2.735382 2.808011 2.879784
11 2.284196 2.361472 2.438029 2.513843 2.588891 2.663151 2.736599 2.809214 2.880973
12 2.285490 2.362754 2.439298 2.515100 2.590135 2.664381 2.737816 2.810417 2.882162
13 2.286783 2.364036 2.440568 2.516357 2.591379 2.665612 2.739033 2.811620 2.883350
14 2.288076 2.365317 2.441837 2.517613 2.592623 2.666842 2.740250 2.812822 2.884538

15 2.289370 2.366598 2.443106 2.518870 2.593866 2.668073 2.741466 2.814025 2.885726
16 2.290662 2.367879 2.444375 2.520126 2.595110 2.669303 2.742682 2.815227 2.886914
17 2.291955 2.369160 2.445644 2.521382 2.596353 2.670532 2.743898 2.816429 2.888101
18 2.293248 2.370441 2.446912 2.522638 2.597596 2.671762 2.745114 2.817630 2.889288
19 2.294540 2.371722 2.448181 2.523894 2.598838 2.672991 2.746330 2.818832 2.890475

20 2.295832 2.373002 2.449449 2.525149 2.600081 2.674220 2.747545 2.820033 2.891662
21 2.297124 2.374282 2.450716 2.526404 2.601323 2.675449 2.748760 2.821234 2.892848
22 2.298416 2.375562 2.451984 2.527659 2.602565 2.676677 2.749975 2.822434 2.894034
23 2.299708 2.376842 2.453252 2.528914 2.603807 2.677906 2.751189 2.823635 2.895220
24 2.300999 2.378121 2.454519 2.530169 2.605048 2.679134 2.752404 2.824835 2.896406

25 2.302290 2.379400 2.455786 2.531423 2.606289 2.680362 2.753618 2.826035 2.897591
26 2.303581 2.380679 2.457053 2.532677 2.607531 2.681590 2.754832 2.827235 2.898776
27 2.304872 2.381958 2.458319 2.533931 2.608771 2.682817 2.756045 2.828434 2.899961
28 2.306162 2.383237 2.459586 2.535185 2.610012 2.684044 2.757259 2.829633 2.901146
29 2.307453 2.384516 2.460852 2.536439 2.611253 2.685271 2.758472 2.830832 2.902331

30 2.308743 2.385794 2.462118 2.537692 2.612493 2.686498 2.759685 2.832031 2.903515
31 2.310033 2.387072 2.463384 2.538945 2.613733 2.687725 2.760898 2.833230 2.904699
32 2.311323 2.388350 2.464649 2.540198 2.614973 2.688951 2.762110 2.834428 2.905882
33 2.312612 2.389627 2.465915 2.541450 2.616212 2.690177 2.763322 2.835626 2.907066
34 2.313902 2.390905 2.467180 2.542703 2.617452 2.691403 2.764534 2.836824 2.908249

35 2.315191 2.392182 2.468445 2.543955 2.618691 2.692629 2.765746 2.838021 2.909432
36 2.316480 2.393459 2.469709 2.545207 2.619930 2.693854 2.766958 2.839219 2.910615
37 2.317769 2.394736 2.470974 2.546459 2.621168 2.695079 2.768169 2.840416 2.911797
38 2.319058 2.396013 2.472238 2.547710 2.622407 2.696304 2.769380 2.841613 2.912980
39 2.320346 2.397289 2.473502 2.548962 2.623645 2.697529 2.770591 2.842800 2.914162

40 2.321634 2.398566 2.474766 2.550213 2.624883 2.698753 2.771802 2.844006 2.915343
41 2.322922 2.399842 2.476030 2.551464 2.626121 2.699978 2.773012 2.845202 2.916525
42 2.324210 2.401117 2.477293 2.552715 2.627358 2.701202 2.774222 2.846398 2.917706
43 2.325498 2.402393 2.478557 2.553965 2.628596 2.702425 2.775432 2.847593 2.918887
44 2.326785 2.403669 2.479820 2.555215 2.629833 2.703649 2.776642 2.848789 2.920068

45 2.328073 2.404944 2.481083 2.556465 2.631070 2.704872 2.777851 2.849984 2.921248
46 2.329360 2.406219 2.482345 2.557715 2.632306 2.706095 2.779060 2.851179 2.922429
47 2.330647 2.407490 2.483608 2.558965 2.633543 2.707318 2.780269 2.852373 2.923609
48 2.331933 2.408768 2.484870 2.560214 2.634779 2.708541 2.781478 2.853568 2.924788
49 2.333220 2.410043 2.486132 2.561464 2.636015 2.709763 2.782687 2.854762 2.925968

50 2.334506 2.411317 2.487394 2.562713 2.637251 2.710986 2.783895 2.855956 2.927147
51 2.335792 2.412591 2.488655 2.563961 2.638486 2.712208 2.785103 2.857150 2.928326
52 2.337078 2.413865 2.489917 2.565210 2.639722 2.713429 2.786311 2.858343 2.929505
53 2.338364 2.415139 2.491178 2.566458 2.640957 2.714651 2.787518 2.859536 2.930683
54 2.339649 2.416412 2.492439 2.567706 2.642192 2.715872 2.788726 2.860729 2.931862

55 2.340934 2.417685 2.493699 2.568954 2.643426 2.717093 2.789933 2.861922 2.933040
56 2.342219 2.418958 2.494960 2.570202 2.644661 2.718314 2.791139 2.863115 2.934218
57 2.343504 2.420231 2.496220 2.571449 2.645895 2.719535 2.792346 2.864307 2.935395
58 2.344789 2.421504 2.497480 2.572697 2.647129 2.720755 2.793552 2.865499 2.936572
59 2.346074 2.422776 2.498740 2.573944 2.648363 2.721975 2.794759 2.866691 2.937749

5" SINE BAR CONSTANTS

5"

MIN      27°      28°     29°     30°     31°     32°     33°     34°     35°
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5" SINE BAR CONSTANTS

0 2.938926 3.009075 3.078307 3.146602 3.213938 3.280295 3.345653 3.409992 3.473292
1 2.940103 3.010237 3.079453 3.147732 3.215052 3.281393 3.346734 3.411055 3.474338
2 2.941279 3.011398 3.080599 3.148862 3.216166 3.282490 3.347814 3.412119 3.475384
3 2.942455 3.012559 3.081745 3.149992 3.217279 3.283587 3.348894 3.413182 3.476429
4 2.943631 3.013719 3.082890 3.151121 3.218393 3.284684 3.349974 3.414244 3.477474

5 2.944806 3.014880 3.084035 3.152250 3.219505 3.285780 3.351054 3.415307 3.478519
6 2.945980 3.016040 3.085179 3.153379 3.220618 3.286876 3.352133 3.416360 3.479564
7 2.947157 3.017200 3.086324 3.154508 3.221731 3.287972 3.353212 3.417431 3.480608
8 2.948332 3.018360 3.087468 3.155636 3.222843 3.289068 3.354291 3.418492 3.481652
9 2.949506 3.019519 3.088612 3.156764 3.223955 3.290163 3.355369 3.419553 3.482696

10 2.950680 3.020678 3.089755 3.157892 3.225066 3.291258 3.356447 3.420614 3.483740
11 2.951855 3.021837 3.090899 3.159019 3.226177 3.292353 3.357525 3.421675 3.484783
12 2.953028 3.022996 3.092042 3.160147 3.227288 3.293447 3.358603 3.422736 3.485826
13 2.954202 3.024154 3.093185 3.161273 3.228399 3.294542 3.359680 3.423796 3.486868
14 2.955375 3.025312 3.094327 3.162400 3.229510 3.295635 3.360757 3.424855 3.487910

15 2.956548 3.026470 3.095470 3.163527 3.230620 3.296729 3.361834 3.425915 3.488952
16 2.957720 3.027628 3.096612 3.164653 3.231730 3.297822 3.362910 3.426974 3.489994
17 2.958894 3.028785 3.097754 3.165779 3.232840 3.298916 3.363987 3.428033 3.491035
18 2.960066 3.029942 3.098895 3.166904 3.233949 3.300008 3.365063 3.429092 3.492076
19 2.961238 3.031099 3.100036 3.168030 3.235058 3.301101 3.366138 3.430150 3.493117

20 2.962410 3.032255 3.101177 3.169155 3.236167 3.302193 3.367213 3.431208 3.494158
21 2.963581 3.033412 3.102318 3.170280 3.237275 3.303285 3.368289 3.432266 3.495198
22 2.964753 3.034568 3.103459 3.171404 3.238384 3.304377 3.369363 3.433323 3.496238
23 2.965924 3.035724 3.104599 3.172529 3.239492 3.305468 3.370438 3.434381 3.497277
24 2.967094 3.036879 3.105739 3.173653 3.240600 3.306559 3.371512 3.435438 3.498317

25 2.968265 3.038034 3.106879 3.174776 3.241707 3.307650 3.372586 3.436494 3.499356
26 2.969435 3.039190 3.108018 3.175900 3.242814 3.308741 3.373659 3.437550 3.500394
27 2.970605 3.040344 3.109157 3.177023 3.243921 3.309831 3.374733 3.438607 3.501433
28 2.971775 3.041499 3.110296 3.178146 3.245028 3.310921 3.375806 3.439662 3.502471
29 2.972945 3.042653 3.111435 3.179269 3.246134 3.312011 3.376879 3.440718 3.503509

30 2.974114 3.043807 3.112573 3.180391 3.247240 3.313100 3.377951 3.441773 3.504546
31 2.975283 3.044961 3.113711 3.181513 3.248346 3.314189 3.379023 3.442828 3.505584
32 2.976452 3.046114 3.114849 3.182635 3.249452 3.315278 3.380095 3.443882 3.506620
33 2.977620 3.047268 3.115987 3.183757 3.250557 3.316367 3.381167 3.444937 3.507657
34 2.978789 3.048421 3.117124 3.184878 3.251662 3.317455 3.382238 3.445991 3.508693

35 2.979957 3.049573 3.118261 3.185999 3.252767 3.318543 3.383309 3.447044 3.509730
36 2.981124 3.050726 3.119398 3.187120 3.253871 3.319631 3.384380 3.448098 3.510765
37 2.982292 3.051878 3.120535 3.188240 3.254975 3.320719 3.385450 3.449151 3.511801
38 2.983459 3.053030 3.121671 3.189361 3.256079 3.321806 3.386520 3.450204 3.512836
39 2.984626 3.054182 3.122807 3.190481 3.257183 3.322893 3.387590 3.451256 3.513871

40 2.985793 3.055333 3.123943 3.191600 3.258286 3.323979 3.388660 3.452308 3.514905
41 2.986959 3.056484 3.125078 3.192720 3.259389 3.325066 3.389729 3.453360 3.515940
42 2.988126 3.057635 3.126213 3.193839 3.260492 3.326152 3.390798 3.454412 3.516974
43 2.989292 3.058786 3.127348 3.194958 3.261595 3.327238 3.391867 3.455463 3.518007
44 2.990457 3.059936 3.128483 3.196077 3.262697 3.328323 3.392936 3.456514 3.519041

45 2.991623 3.061086 3.129617 3.197195 3.263799 3.329408 3.394004 3.457565 3.520074
46 2.992788 3.062236 3.130752 3.198313 3.264900 3.330493 3.395072 3.458616 3.521106
47 2.993953 3.063386 3.131885 3.199431 3.266002 3.331578 3.396139 3.459666 3.522139
48 2.995118 3.064535 3.133019 3.200548 3.267103 3.332662 3.397207 3.460716 3.523171
49 2.996282 3.065684 3.134152 3.201666 3.268204 3.333746 3.398274 3.461765 3.524203

50 2.997447 3.066833 3.135286 3.202783 3.269304 3.334830 3.399340 3.462815 3.525235
51 2.998611 3.067982 3.136418 3.203900 3.270405 3.335914 3.400407 3.463864 3.526266
52 2.999774 3.069130 3.137551 3.205016 3.271505 3.336997 3.401473 3.464913 3.527297
53 3.000938 3.070278 3.138683 3.206132 3.272605 3.338080 3.402539 3.465961 3.528327
54 3.002100 3.071426 3.139815 3.207248 3.273704 3.339163 3.403604 3.467009 3.529358

55 3.003264 3.072574 3.140947 3.208364 3.274803 3.340245 3.404670 3.468057 3.530388
56 3.004427 3.073721 3.142079 3.209479 3.275902 3.341327 3.405735 3.469105 3.531418
57 3.005589 3.074868 3.143210 3.210594 3.277001 3.342409 3.406799 3.470152 3.532447
58 3.006751 3.076015 3.144341 3.211709 3.278099 3.343491 3.407864 3.471199 3.533476
59 3.007913 3.077161 3.145572 3.212824 3.279197 3.344572 3.408928 3.472245 3.534505

5"

MIN      36°      37°     38°     39°     40°     41°     42°     43°     44°
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0 0.00000 1.30893 2.61746 3.92520 5.23174 6.53668 7.83963 9.14020 10.43798
1 0.02182 1.33074 2.63927 3.94698 5.25350 6.55841 7.86133 9.16185 10.45959
2 0.04363 1.35256 2.66107 3.96877 5.27526 6.58015 7.88303 9.18351 10.48119
3 0.06545 1.37437 2.68287 3.99056 5.29702 6.60188 7.90472 9.20516 10.50279
4 0.08727 1.39618 2.70467 4.01234 5.31879 6.62361 7.92642 9.22681 10.52439

5 0.10908 1.41800 2.72648 4.03413 5.34055 6.64534 7.94811 9.24846 10.54599
6 0.13090 1.43981 2.74828 4.05591 5.36231 6.66707 7.96981 9.27011 10.56700
7 0.15272 1.46162 2.77008 4.07770 5.38407 6.68880 7.99150 9.29176 10.58919
8 0.17453 1.48343 2.79188 4.09948 5.40583 6.71053 8.01319 9.31341 10.61079
9 0.19635 1.50525 2.81368 4.12126 5.42759 6.73226 8.03488 9.33506 10.63239

10 0.21817 1.52706 2.83548 4.14305 5.44935 6.75399 8.05657 9.35670 10.65398
11 0.23998 1.54887 2.85729 4.16483 5.47111 6.77572 8.07826 9.37835 10.67558
12 0.26180 1.57068 2.87909 4.18661 5.49286 6.79744 8.09995 9.39999 10.69717
13 0.28362 1.59249 2.90089 4.20840 5.51462 6.81917 8.12164 9.42164 10.71876
14 0.30543 1.61430 2.92269 4.23018 5.53638 6.84090 8.14333 9.44328 10.74036

15 0.32725 1.63612 2.94449 4.25196 5.55814 6.86262 8.16502 9.46492 10.76195
16 0.34906 1.65793 2.96629 4.27374 5.57989 6.88435 8.18670 9.48656 10.78354
17 0.37088 1.67974 2.98809 4.29552 5.60165 6.90607 8.20839 9.50821 10.80513
18 0.39270 1.70155 3.00988 4.31730 5.62340 6.92779 8.23007 9.52985 10.82672
19 0.41451 1.72336 3.03168 4.33908 5.64516 6.94952 8.25176 9.55149 10.84830

20 0.43633 1.74517 3.05348 4.36086 5.66691 6.97124 8.27344 9.57312 10.86989
21 0.45815 1.76698 3.07528 4.38264 5.68867 6.99296 8.29512 9.59476 10.89148
22 0.47996 1.78879 3.09708 4.40442 5.71042 7.01468 8.31681 9.61640 10.91306
23 0.50178 1.81060 3.11888 4.42620 5.73217 7.03640 8.33849 9.63803 10.93464
24 0.52359 1.83241 3.14067 4.44798 5.75393 7.05812 8.36017 9.65967 10.95623

25 0.54541 1.85422 3.16247 4.46976 5.77568 7.07984 8.38185 9.68130 10.97781
26 0.56723 1.87603 3.18427 4.49153 5.79743 7.10156 8.40353 9.70294 10.99939
27 0.58904 1.89784 3.20607 4.51331 5.81918 7.12328 8.42521 9.72457 11.02097
28 0.61086 1.91965 3.22786 4.53509 5.84093 7.14500 8.44689 9.74620 11.04255
29 0.63267 1.94146 3.24966 4.55686 5.86268 7.16671 8.46856 9.76783 11.06413

30 0.65449 1.96327 3.27145 4.57864 5.88443 7.18843 8.49024 9.78946 11.08571
31 0.67631 1.98508 3.29325 4.60042 5.90618 7.21015 8.51192 9.81109 11.10728
32 0.69812 2.00689 3.31505 4.62219 5.92793 7.23186 8.53359 9.83272 11.12886
33 0.71994 2.02870 3.33684 4.64397 5.94968 7.25358 8.55527 9.85435 11.15043
34 0.74175 2.05051 3.35864 4.66574 5.97143 7.27529 8.57694 9.87598 11.17201

35 0.76357 2.07231 3.38043 4.68752 5.99317 7.29700 8.59861 9.89760 11.19358
36 0.78538 2.09412 3.40222 4.70929 6.01492 7.31872 8.62029 9.91923 11.21515
37 0.80720 2.11593 3.42402 4.73106 6.03667 7.34043 8.64196 9.94085 11.23672
38 0.82901 2.13774 3.44581 4.75284 6.05841 7.36214 8.66363 9.96248 11.25829
39 0.85083 2.15955 3.46761 4.77461 6.08016 7.38385 8.68530 9.98410 11.27986

40 0.87264 2.18135 3.48940 4.79638 6.10190 7.40556 8.70697 10.00572 11.30143
41 0.89446 2.20316 3.51119 4.81815 6.12364 7.42727 8.72864 10.02734 11.32300
42 0.91628 2.22497 3.53298 4.83992 6.14539 7.44898 8.75031 10.04896 11.34456
43 0.93809 2.24678 3.55478 4.86169 6.16713 7.47069 8.77197 10.07058 11.36613
44 0.95990 2.26858 3.57657 4.88346 6.18887 7.49240 8.79364 10.09220 11.38769

45 0.98172 2.29039 3.59836 4.90523 6.21062 7.51410 8.81530 10.11382 11.40925
46 1.00353 2.31219 3.62015 4.92700 6.23236 7.53581 8.83697 10.13544 11.43082
47 1.02535 2.33400 3.64194 4.94877 6.25410 7.55752 8.85863 10.15705 11.45238
48 1.04716 2.35581 3.66373 4.97054 6.27584 7.57922 8.88030 10.17867 11.47394
49 1.06898 2.37761 3.68552 4.99231 6.29758 7.60093 8.90196 10.20028 11.49550

50 1.09079 2.39942 3.70731 5.01408 6.31932 7.62263 8.92362 10.22190 11.51706
51 1.11261 2.42122 3.72910 5.03585 6.34106 7.64433 8.94528 10.24351 11.53861
52 1.13442 2.44303 3.75089 5.05761 6.36279 7.66604 8.96694 10.26512 11.56017
53 1.15623 2.46483 3.77268 5.07938 6.38453 7.68774 8.98860 10.28673 11.58172
54 1.17805 2.48664 3.79447 5.10115 6.40627 7.70944 9.01026 10.30834 11.60328

55 1.19986 2.50844 3.81626 5.12291 6.42801 7.73114 9.03192 10.32995 11.62483
56 1.22168 2.53025 3.83805 5.14468 6.44974 7.75284 9.05358 10.35156 11.64638
57 1.24349 2.55205 3.85984 5.16644 6.47148 7.77454 9.07524 10.37317 11.66794
58 1.26530 2.57386 3.88162 5.18821 6.49321 7.79624 9.09689 10.39477 11.68949
59 1.28712 2.59566 3.90341 5.20997 6.51495 7.81794 9.11855 10.41638 11.71104

75mm SINE BAR CONSTANTS

MIN      0°      1°     2°     3°     4°     5°     6°     7°     8°

7
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75mm SINE BAR CONSTANTS

0 11.73258 13.02361 14.31067 15.59338 16.87133 18.14414 19.41143 20.67280 21.92788
1 11.75413 13.04510 14.33209 15.61472 16.89259 18.16531 19.43250 20.69377 21.94874
2 11.77568 13.06658 14.35350 15.63605 16.91384 18.18648 19.45357 20.71474 21.96960
3 11.79722 13.08806 14.37492 15.65739 16.93510 18.20764 19.47464 20.73571 21.99046
4 11.81877 13.10955 14.39633 15.67873 16.95635 18.22880 19.49571 20.75667 22.01132

5 11.84031 13.13103 14.41774 15.70006 16.97760 18.24997 19.51677 20.77764 22.03217
6 11.86186 13.15250 14.43915 15.72139 16.99885 18.27113 19.53784 20.79860 22.05302
7 11.88340 13.17398 14.46056 15.74272 17.02010 18.29228 19.55890 20.81956 22.07388
8 11.90494 13.19546 14.48196 15.76405 17.04134 18.31344 19.57996 20.84052 22.09472
9 11.92648 13.21694 14.50337 15.78538 17.06259 18.33460 19.60102 20.86147 22.11557

10 11.94802 13.23841 14.52477 15.80671 17.08383 18.35575 19.62208 20.88243 22.13642
11 11.96955 13.25988 14.54617 15.82804 17.10507 18.37690 19.64313 20.90338 22.15726
12 11.99109 13.28136 14.56758 15.84936 17.12632 18.39805 19.66419 20.92433 22.17810
13 12.01262 13.30283 14.58898 15.87068 17.14755 18.41920 19.68524 20.94528 22.19894
14 12.03416 13.32430 14.61038 15.89200 17.16879 18.44035 19.70629 20.96623 22.21978

15 12.05569 13.34577 14.63177 15.91333 17.19003 18.46150 19.72734 20.98718 22.24062
16 12.07722 13.36723 14.65317 15.93464 17.21126 18.48264 19.74839 21.00812 22.26145
17 12.09876 13.38870 14.67457 15.95596 17.23250 18.50378 19.76943 21.02906 22.28228
18 12.12029 13.41017 14.69596 15.97728 17.25373 18.52493 19.79048 21.05000 22.30312
19 12.14182 13.43163 14.71735 15.99859 17.27496 18.54607 10.81152 21.07094 22.32394

20 12.16334 13.45309 14.73875 16.01991 17.29619 18.56720 19.83256 21.09188 22.34477
21 12.18487 13.47456 14.76014 16.04122 17.31742 18.58834 19.85360 21.11281 22.36560
22 12.20640 13.49602 14.78153 16.06253 17.33864 18.60948 19.87464 21.13375 22.38642
23 12.22792 13.51748 14.80291 16.08384 17.35987 18.63061 19.89567 21.15468 22.40724
24 12.24945 13.53894 14.82430 16.10515 17.38109 18.65174 19.91671 21.17561 22.42806

25 12.27097 13.56039 14.84569 16.12646 17.40231 18.67287 19.93774 21.19654 22.44888
26 12.29249 13.58185 14.86707 16.14776 17.42354 18.69400 19.95877 21.21746 22.46969
27 12.31401 13.60331 14.88845 16.16907 17.44475 18.71513 19.97980 21.23839 22.49051
28 12.33553 13.62476 14.90984 16.19037 17.46597 18.73620 20.00083 21.25931 22.51132
29 12.35705 13.64621 14.93122 16.21167 17.48719 18.75738 20.02185 21.28023 22.53213

30 12.37857 13.66766 14.95260 16.23297 17.50840 18.77850 20.04288 21.30115 22.55293
31 12.40009 13.68912 14.97397 16.25427 17.52962 18.79962 20.06390 21.32207 22.57374
32 12.42160 13.71056 14.99535 16.27557 17.55083 18.82074 20.08492 21.34298 22.59454
33 12.44312 13.73201 15.01673 16.29686 17.57204 18.84186 20.10594 21.36390 22.61535
34 12.46463 13.75346 15.03810 16.31816 17.59325 18.86297 20.12696 21.38481 22.63615

35 12.48614 13.77491 15.05947 16.33945 17.61445 18.88409 20.14797 21.40572 22.65695
36 12.50766 13.79635 15.08084 16.36074 17.63566 18.90520 20.16899 21.42663 22.67774
37 12.52917 13.81780 15.10221 16.38203 17.65686 18.92631 20.19000 21.44753 22.69854
38 12.55068 13.83924 15.12358 16.40332 17.67807 18.94742 20.21101 21.46844 22.71933
39 12.57218 13.86068 15.14495 16.42461 17.69927 18.96853 20.23202 21.48934 22.74012

40 12.59369 13.88212 15.16632 16.44590 17.72047 18.98964 20.25302 21.51024 22.76091
41 12.61520 13.90356 15.18768 16.46718 17.74166 19.01074 20.27403 21.53114 22.78169
42 12.63670 13.92500 15.20905 16.48847 17.76286 19.03185 20.29503 21.55204 22.80248
43 12.65821 13.94643 15.23041 16.50975 17.78406 19.05295 20.31604 21.57293 22.82326
44 12.67971 13.96787 15.25177 16.53103 17.80525 19.07405 20.33704 21.59383 22.84404

45 12.70121 13.98930 15.27313 16.55231 17.82644 19.09515 20.35803 21.61472 22.86482
46 12.72271 14.01074 15.29449 16.57359 17.84763 19.11624 20.37903 21.63561 22.88560
47 12.74421 14.03217 15.31585 16.59486 17.86882 19.13734 20.40003 21.65650 22.90637
48 12.76571 14.05360 15.33720 16.61614 17.89001 19.15843 20.42102 21.67738 22.92710
49 12.78721 14.07503 15.35856 16.63741 17.91120 19.17952 20.44201 21.69827 22.94792

50 12.80871 14.09646 15.37991 16.65868 17.93238 19.20061 20.46300 21.71915 22.96869
51 12.83020 14.11788 15.40126 16.67995 17.95356 19.22170 20.48399 21.74003 22.98946
52 12.85170 14.13931 15.42262 16.70122 17.97474 19.24279 20.50497 21.76091 23.01022
53 12.87319 14.16073 15.44397 16.72249 17.99592 19.26388 20.52596 21.78179 23.03098
54 12.89468 14.18216 15.46531 16.74376 18.01710 19.28496 20.54694 21.80266 23.05170

55 12.91617 14.20358 15.48666 16.76502 18.03828 19.30604 20.56792 21.82354 23.07251
56 12.93766 14.22500 15.50801 16.78629 17.05946 19.32712 20.58890 21.84441 23.09326
57 12.95915 14.24642 15.52935 16.80755 17.08063 19.34820 20.60988 21.86528 23.11402
58 12.98064 14.26784 15.55069 16.82881 17.10180 19.36928 20.63086 21.88615 23.13477
59 13.00213 14.28926 15.57204 16.85007 17.12297 19.39035 20.65183 21.90701 23.15552

7

5

m

m

MIN      9°      10°     11°     12°     13°     14°     15°     16°     17°
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0 23.17627 24.41761 25.65151 26.87760 28.09549 29.30483 30.50525 31.69637 32.87784
1 23.19702 24.43824 25.67201 26.89796 28.11572 29.32492 30.52518 31.71614 32.89744
2 23.21777 24.45886 25.69251 26.91833 28.13595 29.34499 30.54510 31.73591 32.91705
3 23.23851 24.47949 25.71300 26.93869 28.15617 29.36507 30.56503 31.75568 32.93665
4 23.25925 24.50011 25.73350 26.95905 28.17639 29.38514 30.58495 31.77544 32.95625

5 23.27999 24.52073 25.75399 26.97941 28.19660 29.40522 30.60487 31.79520 32.97584
6 23.30073 24.54134 25.77448 26.99976 28.21682 29.42528 30.62478 31.81496 32.99544
7 23.32147 24.56196 25.79496 27.02011 28.23703 29.44535 30.64470 31.83471 33.01503
8 23.34220 24.58257 25.81545 27.04046 28.25724 29.46541 30.66461 31.85446 33.03462
9 23.36293 24.60318 25.83593 27.06081 28.27745 29.48547 30.68452 31.87421 33.05420

10 23.38366 24.62379 25.85641 27.08116 28.29766 29.50553 30.70442 31.89396 33.07378
11 23.40439 24.64439 25.87689 27.10150 28.31786 29.52559 30.72433 31.91371 33.09336
12 23.42512 24.66500 25.89736 27.12184 28.33806 29.54564 30.74423 31.93345 33.11294
13 23.44584 24.68560 25.91784 27.14218 28.35826 29.56569 30.76413 31.95319 33.13251
14 23.46657 24.70620 25.93831 27.16252 28.37845 29.58574 30.78402 31.97292 33.15208

15 23.48729 24.72680 25.95878 27.18285 28.39865 29.60579 30.80391 31.99266 33.17165
16 23.50800 24.74739 25.97925 27.20318 28.41884 29.62583 30.82380 31.01239 33.19122
17 23.52872 24.76799 25.99971 27.22351 28.43903 29.64587 30.84369 31.03211 33.21078
18 23.54943 24.78858 26.02017 27.24384 28.45921 29.66591 30.86358 31.05184 33.23034
19 23.57015 24.80917 26.04063 27.26417 28.47940 29.68595 30.88346 31.07156 33.24990

20 23.59086 24.82976 26.06109 27.28449 28.49958 29.70598 30.90334 32.09128 33.26945
21 23.61156 24.85034 26.08155 27.30481 28.51976 29.72601 30.92322 32.11100 33.28900
22 23.63227 24.87092 26.10200 27.32513 28.53993 29.74604 30.94309 32.13071 33.30855
23 23.65298 24.89151 26.12245 27.34545 28.56011 29.76607 30.96296 32.15043 33.32810
24 23.67368 24.91208 26.14290 27.36576 28.58028 29.78609 30.98283 32.17013 33.34764

25 23.69438 24.93266 26.16335 27.38607 28.60045 29.80611 31.00270 32.18984 33.36718
26 23.71508 24.95324 26.18380 27.40638 28.62061 29.82613 30.02256 32.20954 33.38672
27 23.73577 24.97381 26.20424 27.42669 28.64078 29.84615 30.04242 32.22925 33.40625
28 23.75647 24.99438 26.22468 27.44699 28.66094 29.86616 30.06228 32.24894 33.42578
29 23.77716 25.01495 26.24512 27.46729 28.68110 29.88617 30.08214 32.26864 33.44531

30 23.79785 25.03551 26.26555 27.48759 28.70126 29.90618 31.10199 32.28833 33.46484
31 23.81854 25.05608 26.28599 27.50789 28.72141 29.92619 31.12184 32.30802 33.48436
32 23.83922 25.07664 26.30642 27.52818 28.74156 29.94619 31.14169 32.32771 33.50388
33 23.85991 25.09720 26.32685 27.54848 28.76171 29.96619 31.16154 32.34739 33.52340
34 23.88059 25.11776 26.34728 27.56877 28.78186 29.98619 31.18138 32.36708 33.54291

35 23.90127 25.13831 26.36770 27.58906 28.80201 30.00618 31.20122 32.38675 33.56242
36 23.92195 25.15887 26.38812 27.60934 28.82215 30.02618 31.22106 32.40643 33.58193
37 23.94262 25.17942 26.40854 27.62962 28.84229 30.04617 31.24089 32.42610 33.60144
38 23.96330 25.19997 26.42896 27.64991 28.86243 30.06616 31.26073 32.44578 33.62094
39 23.98397 25.22052 26.44938 27.67018 28.88256 30.08614 31.28056 32.46544 33.64044

40 24.00464 25.24106 26.46979 27.69046 28.90269 30.10612 31.30038 32.48511 33.65994
41 24.02531 25.26160 26.49020 27.71074 28.92283 30.12611 31.32021 32.50477 33.67943
42 24.04597 25.28214 26.51061 27.73101 28.94295 30.14608 31.34003 32.52443 33.69892
43 24.06664 25.30268 26.53102 27.75128 28.96308 30.16606 31.35985 32.54409 33.71841
44 24.08730 25.32322 26.55143 27.77154 28.98320 30.18603 31.37967 32.56374 33.73790

45 24.10796 25.34375 26.57183 27.79181 29.00332 30.20600 31.39948 32.58339 33.75738
46 24.12862 25.36429 26.59223 27.81207 29.02344 30.22597 31.41929 32.60304 33.77686
47 24.14927 25.38482 26.61263 27.83233 29.04356 30.24593 31.43910 32.62269 33.79634
48 24.16993 25.40534 26.63302 27.85259 29.06367 30.26590 31.45891 32.64233 33.81582
49 24.19058 25.42587 26.65342 27.87284 29.08378 30.28586 31.47871 32.66197 33.83529

50 24.21123 25.44639 26.67381 27.89310 29.10389 30.30581 31.49851 32.68161 33.85476
51 24.23188 25.46691 26.69420 27.91335 29.12399 30.32577 31.51831 32.70125 33.87422
52 24.25252 25.48743 26.71458 27.93359 29.14410 30.34572 31.53810 32.72088 33.89369
53 24.27316 25.50795 26.73497 27.95384 29.16420 30.36567 31.55790 32.74051 33.91315
54 24.29381 25.52847 26.75535 27.97408 29.18430 30.38562 31.57769 32.76013 33.93260

55 24.31445 25.54898 26.77573 27.99432 29.20439 30.40556 31.59747 32.77976 33.95206
56 24.33508 25.56949 26.79611 28.01456 29.22449 30.42551 31.61726 32.79938 33.97151
57 24.35572 25.59000 26.81648 28.03480 29.24458 30.44545 31.63704 32.81900 33.99096
58 24.37635 25.61050 26.83686 28.05503 29.26467 30.46538 31.65682 32.83861 34.01040
59 24.39698 25.63101 26.85723 28.07527 29.28475 30.48532 31.67660 32.85823 34.02985
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75mm SINE BAR CONSTANTS
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0 34.04929 35.21037 36.36072 37.50000 38.62786 39.74394 40.84793 41.93947 43.01823
1 34.06872 35.22963 36.37980 37.51889 38.64655 39.76244 40.86622 41.95755 43.03610
2 34.08816 35.24889 36.39888 37.53778 38.66525 39.78094 40.88451 41.97563 43.05397
3 34.10759 35.26814 36.41795 37.55667 38.68394 39.79943 40.90280 41.99371 43.07183
4 34.12702 35.28740 36.43702 37.57555 38.70263 39.81792 40.92109 42.01179 43.08969

5 34.14645 35.30664 36.45609 37.59443 38.72132 39.83641 40.93937 42.02986 43.10754
6 34.16587 35.32589 36.47515 37.61331 38.74000 39.85489 40.95765 42.04792 43.12539
7 34.18529 35.34513 36.49421 37.63218 38.75868 39.87337 40.97592 42.06599 43.14324
8 34.20471 35.36438 36.51327 37.65105 38.77735 39.89185 40.99419 42.08405 43.16109
9 34.22412 35.38361 36.53233 37.66991 38.79603 39.91032 41.01246 42.10210 43.17893

10 34.24353 35.40285 36.55138 37.68878 38.81470 39.92879 41.03072 42.12016 43.19676
11 34.26294 35.42208 36.57043 37.70764 38.83336 39.94726 41.04898 42.13821 43.21459
12 34.28234 35.44131 36.58947 37.72650 38.85203 39.96572 41.06724 42.15625 43.23242
13 34.30175 35.46053 36.60852 37.74535 38.87069 39.98418 41.08550 42.1743 43.25025
14 34.32115 35.47976 36.62756 37.76420 38.88934 40.00264 41.10375 42.19233 43.26807

15 34.34054 35.49898 36.64659 37.78305 38.90799 40.02109 41.12199 42.21037 43.28589
16 34.35994 35.51819 36.66563 37.80189 38.92664 40.03954 41.14024 42.22840 43.30370
17 34.37933 35.53741 36.68466 37.82073 38.94529 40.05798 41.15848 42.24643 43.32151
18 34.39872 35.55662 36.70368 37.83957 38.96393 40.07643 41.17671 42.26445 43.33932
19 34.41810 35.57582 36.72271 37.85841 38.98257 40.09487 41.19494 42.28247 43.35713

20 34.43748 35.59503 36.74173 37.87724 39.00121 40.11330 41.21317 42.30049 43.37493
21 34.45686 35.61423 36.76075 37.89607 39.01984 40.13173 41.23140 42.31851 43.39272
22 34.47624 35.63343 36.77976 37.91489 39.03847 40.15016 41.24962 42.33652 43.41051
23 34.49561 35.65262 36.79877 37.93371 39.05710 40.16859 41.26784 42.35452 43.42830
24 34.51498 35.67182 36.81778 37.95253 39.07572 40.18701 41.28606 42.37253 43.44609

25 34.53435 35.69101 36.83679 37.97135 39.09434 40.20543 41.30427 42.39052 43.46387
26 34.55372 35.71019 36.85579 37.99016 39.11296 40.22384 41.32248 42.40852 43.48165
27 34.57308 35.72937 36.87479 38.00897 39.13157 40.24226 41.34068 42.42651 43.49942
28 34.59244 35.74856 36.89378 38.02778 39.15018 40.26066 41.35888 42.44450 43.51719
29 34.61179 35.76773 36.91278 38.04658 39.16879 40.27907 41.37708 42.46249 43.53496

30 34.63115 35.78691 36.93177 38.06538 39.18739 40.29747 41.39527 42.48047 43.55272
31 34.65050 35.80608 36.95075 38.08417 39.20599 40.31587 41.41346 42.49845 43.57048
32 34.66984 35.82525 36.96974 38.10297 39.22459 40.33426 41.43165 42.51642 43.58824
33 34.68919 35.84441 36.98872 38.12176 39.24318 40.35266 41.44984 42.53439 43.60599
34 34.70853 35.86357 37.00769 38.14054 39.26177 40.37104 41.46802 42.55236 43.62374

35 34.72787 35.88273 37.02667 38.15933 39.28036 40.38943 41.48619 42.57032 43.64148
36 34.74720 35.90189 37.04564 38.17811 39.29894 40.40781 41.50437 42.58828 43.65922
37 34.76654 35.92104 37.06461 38.19688 39.31752 40.42619 41.52254 42.60624 43.67696
38 34.78586 35.94019 37.08357 38.21566 39.33610 40.44456 41.5407 42.62419 43.69469
39 34.80519 35.95934 37.10253 38.23443 39.35467 40.46293 41.55886 42.64214 43.71242

40 34.82451 35.97848 37.12149 38.25319 39.37324 40.48130 41.57702 42.66008 43.73015
41 34.84384 35.99762 37.14045 38.27196 39.39181 40.49966 41.59518 42.67803 43.74787
42 34.86315 36.01676 37.15940 38.29072 39.41037 40.51802 41.61333 42.69596 43.76559
43 34.88247 36.03590 37.17835 38.30948 39.42893 40.53638 41.63148 42.71390 43.78331
44 34.90178 36.05503 37.19730 38.32823 39.44749 40.55473 41.64963 42.73183 43.80102

45 34.92109 36.07416 37.21624 38.34698 39.46604 40.57309 41.66777 42.74976 43.81872
46 34.94039 36.09328 37.23518 38.36573 39.48459 40.59143 41.68591 42.76768 43.83643
47 34.95970 36.11241 37.25411 38.38447 39.50314 40.60978 41.70404 42.7856 43.85413
48 34.97900 36.13153 37.27305 38.40321 39.52168 40.62812 41.72217 42.80352 43.87183
49 34.99830 36.15064 37.29198 38.42195 39.54022 40.64645 41.74030 42.82143 43.88952

50 35.01759 36.16976 37.31090 38.44069 39.55876 40.66479 41.75842 42.83934 43.90721
51 35.03688 36.18887 37.32983 38.45942 39.57729 40.68312 41.77654 42.85725 43.92489
52 35.05617 36.20797 37.34875 38.47815 39.59582 40.70144 41.79466 42.87515 43.94257
53 35.07545 36.22708 37.36767 38.49687 39.61435 40.71976 41.81277 42.89305 43.96025
54 35.09474 36.24618 37.38658 38.51559 39.63288 40.73808 41.83088 42.91094 43.97793

55 35.11402 36.26528 37.40549 38.53431 39.65140 40.75640 41.84899 42.92883 43.99560
56 35.13329 36.28437 37.42440 38.55303 39.66991 40.77471 41.86709 42.94672 44.01326
57 35.15256 36.30346 37.44330 38.57174 39.68843 40.79302 41.88519 42.96460 44.03093
58 35.17184 36.32255 37.46221 38.59045 39.70693 40.81133 41.90329 42.98248 44.04859
59 35.19110 36.34164 37.48110 38.60915 39.72544 40.82963 41.92138 43.00036 44.06624

MIN      27°      28°     29°     30°     31°     32°     33°     34°     35°
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0 44.08389 45.13613 46.17461 47.19903 48.20907 49.20443 50.18480 51.14988 52.09938
1 44.10154 45.15355 46.19180 47.21598 48.22578 49.22089 50.20101 51.16583 52.11507
2 44.11919 45.17097 46.20899 47.23293 48.24249 49.23735 50.21721 51.18178 52.13076
3 44.13683 45.18838 46.22617 47.24988 48.25919 49.25380 50.23342 51.19772 52.14644
4 44.15446 45.20579 46.24335 47.26682 48.27589 49.27025 50.24961 51.21366 52.16212

5 44.17210 45.22320 46.26052 47.28375 48.29258 49.28670 50.26581 51.22960 52.17779
6 44.18973 45.24060 46.27769 47.30069 48.30927 49.30314 50.28200 51.24553 52.19346
7 44.20735 45.25800 46.29486 47.31761 48.32596 49.31958 50.29818 51.26146 52.20912
8 44.22497 45.27539 46.31202 47.33454 48.34264 49.33602 50.31436 51.27738 52.22479
9 44.24259 45.29278 46.32918 47.35146 48.35932 49.35245 50.33054 51.29330 52.24044

10 44.26021 45.31017 46.34633 47.36838 48.37599 49.36887 50.34671 51.30922 52.25609
11 44.27782 45.32755 46.36348 47.38529 48.39266 49.38529 50.36288 51.32513 52.27174
12 44.29543 45.34493 46.38063 47.40220 48.40933 49.40171 50.37904 51.34103 52.28738
13 44.31303 45.36231 46.39777 47.41910 48.42599 49.41812 50.39520 51.35693 52.30302
14 44.33063 45.37968 46.41491 47.43600 48.44265 49.43453 50.41136 51.37283 52.31865

15 44.34822 45.39705 46.43205 47.45290 48.45930 49.45094 50.42751 51.38872 52.33428
16 44.36582 45.41441 46.44918 47.46979 48.47595 49.46734 50.44366 51.40461 52.34991
17 44.38340 45.43177 46.46630 47.48668 48.49259 49.48373 50.45980 51.42050 52.36553
18 44.40099 45.44913 46.48343 47.50357 48.50923 49.50013 50.47594 51.43638 52.38115
19 44.41857 45.46648 46.50055 47.52045 48.52587 49.51651 50.49207 51.45225 52.39676

20 44.43615 45.48383 46.51766 47.53732 48.54250 49.53290 50.50820 51.46812 52.41237
21 44.45372 45.50118 46.53477 47.55420 48.55913 49.54928 50.52433 51.48399 52.42797
22 44.47129 45.51852 46.55188 47.57106 48.57576 49.56565 50.54045 51.49985 52.44357
23 44.48885 45.53585 46.56898 47.58793 48.59238 49.58202 50.55657 51.51571 52.45916
24 44.50642 45.55319 46.58608 47.60479 48.60899 49.59839 50.57268 51.53156 52.47475

25 44.52397 45.57052 46.60318 47.62164 48.62560 49.61475 50.58879 51.54741 52.49034
26 44.54153 45.58784 46.62027 47.63850 48.64221 49.63111 50.60489 51.56326 52.50592
27 44.55908 45.60516 46.63736 47.65535 48.65882 49.64747 50.62099 51.57910 52.52149
28 44.57663 45.62248 46.65444 47.67219 48.67542 49.66382 50.63709 51.59493 52.53706
29 44.59417 45.63980 46.67152 47.68903 48.69201 49.68016 50.65318 51.61077 52.55263

30 44.61171 45.65711 46.68860 47.70587 48.70860 49.69650 50.66927 51.62659 52.56819
31 44.62924 45.67441 46.70567 47.72270 48.72519 49.71284 50.68535 51.64242 52.58375
32 44.64678 45.69172 46.72274 47.73953 48.74177 49.72917 50.70143 51.65823 52.59931
33 44.66430 45.746901 46.73980 47.75635 48.75835 49.74550 50.71750 51.67405 52.61486
34 44.68183 45.72631 46.75686 47.77317 48.77493 49.76183 50.73357 51.68986 52.63040

35 44.69935 45.74360 46.77392 47.78999 48.79150 49.77815 50.74964 51.70566 52.64594
36 44.71687 45.76089 46.79097 47.80680 48.80807 49.79447 50.76570 51.72147 52.66148
37 44.73438 45.77817 46.80802 47.82361 48.82463 49.81078 50.78175 51.73726 52.67701
38 44.75189 45.79545 46.82506 47.84041 48.84119 49.82709 50.79781 51.75305 52.69254
39 44.76939 45.81273 46.84210 47.85721 48.85774 49.84339 50.81386 51.76884 52.70806

40 44.78689 45.83000 46.85914 47.87401 48.87429 49.85969 50.82990 51.78463 52.72358
41 44.80439 45.84726 46.87617 47.89080 48.89084 49.87599 50.84594 51.80041 52.73909
42 44.82189 45.86453 46.89320 47.90759 48.90738 49.89228 50.86198 51.81618 52.75460
43 44.83938 45.88179 46.91022 47.92437 48.92392 49.90856 50.87801 51.83195 52.77011
44 44.85686 45.89904 46.92724 47.94115 48.94045 49.92485 50.89403 51.84772 52.78561

45 44.87435 45.91630 46.94426 47.95793 48.95698 49.94112 50.91006 51.86348 52.80110
46 44.89182 45.93354 46.96127 47.97470 48.97351 49.95740 50.92607 51.87924 52.81660
47 44.90930 45.95079 46.97828 47.99146 48.99003 49.97367 50.94209 51.89499 52.83208
48 44.92677 45.96803 46.99529 48.00823 49.00655 49.98994 50.95810 51.91074 52.84757
49 44.94424 45.98527 47.01229 48.02499 49.02306 50.00620 50.97410 51.92648 52.86304

50 44.96170 46.00250 47.02928 48.04174 49.03957 50.02245 50.99010 51.94222 52.87852
51 44.97916 46.01973 47.04628 48.05849 49.05607 50.03871 51.00610 51.95796 52.89399
52 44.99662 46.03695 47.06326 48.07524 49.07257 50.05496 51.02209 51.97369 52.90945
53 45.01407 46.05417 47.08025 48.09198 49.08907 50.07120 51.03808 51.98941 52.92491
54 45.03152 46.07139 47.09723 48.10872 49.10556 50.08744 51.05407 52.00514 52.94037

55 45.04896 46.08860 47.11421 48.12546 49.12205 50.10368 51.07004 52.02085 52.95582
56 45.06640 46.10581 47.13118 48.14219 49.13853 50.11991 51.08602 52.03657 52.97127
57 45.08384 46.12302 47.14815 48.15891 49.15501 50.13614 51.10199 52.05228 52.98671
58 45.10127 46.14022 47.16511 48.17564 49.17149 50.15236 51.11796 52.06798 53.00215
59 45.11870 46.15742 47.18207 48.19236 49.18796 50.16858 51.13392 52.08368 53.01758
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0 0.00000 1.74524 3.48995 5.23360 6.97565 8.71557 10.45285 12.18693 13.91731
1 0.02909 1.77432 3.51902 5.26264 7.00467 8.74455 10.48178 12.21581 13.94612
2 0.05818 1.80341 3.54809 5.29169 7.03368 8.77353 10.51070 12.24468 13.97492
3 0.08727 1.83249 3.57716 5.32074 7.06270 8.80251 10.53963 12.27355 14.00372
4 0.11636 1.86158 3.60623 5.34979 7.09171 8.83148 10.56856 12.30241 14.03252

5 0.14544 1.89066 3.63530 5.37883 7.12073 8.86046 10.59748 12.33128 14.06132
6 0.17453 1.91974 3.66437 5.40788 7.14974 8.88943 10.62641 12.36015 14.09012
7 0.20362 1.94883 3.69344 5.43693 7.17876 8.91840 10.65533 12.38901 14.11892
8 0.23271 1.97791 3.72251 5.46597 7.20777 8.94738 10.68425 12.41788 14.14772
9 0.26180 2.00699 3.75158 5.49502 7.23678 8.97635 10.71318 12.44674 14.17651

10 0.29089 2.03608 3.78065 5.52406 7.26580 9.00532 10.74210 12.47560 14.20531
11 0.31998 2.06516 3.80971 5.55311 7.29481 9.03429 10.77102 12.50446 14.23410
12 0.34907 2.09424 3.83878 5.58215 7.32382 9.06326 10.79994 12.53332 14.26289
13 0.37815 2.12332 3.86785 5.61119 7.35283 9.09223 10.82885 12.56218 14.29168
14 0.40724 2.15241 3.89692 5.64024 7.38184 9.12119 10.85777 12.59104 14.32047

15 0.43633 2.18149 3.92598 5.66928 7.41085 9.15016 10.88669 12.61990 14.34926
16 0.46542 2.21057 3.95505 5.69832 7.43986 9.17913 10.91560 12.64875 14.37805
17 0.49451 2.23965 3.98411 5.72736 7.46887 9.20809 10.94452 12.67761 14.40684
18 0.52360 2.26873 4.01318 5.75640 7.49787 9.23706 10.97343 12.70646 14.43562
19 0.55268 2.29781 4.04224 5.78544 7.52688 9.26602 11.00234 12.73531 14.46440

20 0.58177 2.32690 4.07131 5.81448 7.55589 9.29499 11.03126 12.76416 14.49319
21 0.61086 2.35598 4.10037 5.84352 7.58489 9.32395 11.06017 12.79302 14.52197
22 0.63995 2.38506 4.12944 5.87256 7.61390 9.35291 11.08908 12.82186 14.55075
23 0.66904 2.41414 4.15850 5.90160 7.64290 9.38187 11.11799 12.85071 14.57953
24 0.69813 2.44322 4.18757 5.93064 7.67190 9.41083 11.14689 12.87956 14.60830

25 0.72721 2.47230 4.21663 5.95967 7.70091 9.43979 11.17580 12.90841 14.63708
26 0.75630 2.50138 4.24569 5.98871 7.72991 9.46875 11.20471 12.93725 14.66585
27 0.78539 2.53046 4.27475 6.01775 7.75891 9.49771 11.23361 12.96609 14.69463
28 0.81448 2.55954 4.30382 6.04678 7.78791 9.52666 11.26252 12.99494 14.72340
29 0.84357 2.58862 4.33288 6.07582 7.81691 9.55562 11.29142 13.02378 14.75217

30 0.87265 2.61769 4.36194 6.10485 7.84591 9.58458 11.32032 13.05262 14.78094
31 0.90174 2.64677 4.39100 6.13389 7.87491 9.61353 11.34922 13.08146 14.80971
32 0.93083 2.67585 4.42006 6.16292 7.90391 9.64248 11.37812 13.11030 14.83848
33 0.95992 2.70493 4.44912 6.19196 7.93290 9.67144 11.40702 13.13913 14.86724
34 0.98900 2.73401 4.47818 6.22099 7.96190 9.70039 11.43592 13.16797 14.89601

35 1.01809 2.76309 4.50724 6.25002 7.99090 9.72934 11.46482 13.19681 14.92477
36 1.04718 2.79216 4.53630 6.27905 8.01989 9.75829 11.49372 13.22564 14.95353
37 1.07627 2.82124 4.56536 6.30808 8.04889 9.78724 11.52261 13.25447 14.98230
38 1.10535 2.85032 4.59442 6.33711 8.07788 9.81619 11.55151 13.28330 15.01106
39 1.13444 2.87940 4.62347 6.36614 8.10687 9.84514 11.58040 13.31213 15.03981

40 1.16353 2.90847 4.65253 6.39517 8.13587 9.87408 11.60929 13.34096 15.06857
41 1.19261 2.93755 4.68159 6.42420 8.16486 9.90303 11.63818 13.36979 15.09733
42 1.22170 2.96662 4.71065 6.45323 8.19385 9.93197 11.66707 13.39862 15.12608
43 1.25079 2.99570 4.73970 6.48226 8.22284 9.96092 11.69596 13.42744 15.15484
44 1.27987 3.02478 4.76876 6.51129 8.25183 9.98986 11.72485 13.45627 15.18359

45 1.30896 3.05385 4.79781 6.54031 8.28082 10.01881 11.75374 13.48509 15.21234
46 1.33805 3.08293 4.82687 6.56934 8.30981 10.04775 11.78263 13.51392 15.24109
47 1.36713 3.11200 4.85592 6.59836 8.33880 10.07669 11.81151 13.54274 15.26984
48 1.39622 3.14108 4.88498 6.62739 8.36778 10.10563 11.84040 13.57156 15.29858
49 1.42530 3.17015 4.91403 6.65641 8.39677 10.13457 11.86928 13.60038 15.32733

50 1.45439 3.19922 4.94308 6.68544 8.42576 10.16351 11.89816 13.62919 15.35607
51 1.48348 3.22830 4.97214 6.71446 8.45474 10.19245 11.92704 13.65801 15.38482
52 1.51256 3.25737 4.00119 6.74348 8.48373 10.22138 11.95593 13.68683 15.41356
53 1.54165 3.28644 4.03024 6.77251 8.51271 10.25032 11.98481 13.71564 15.44230
54 1.57073 3.31552 4.05929 6.80153 8.54169 10.27925 12.01368 13.74445 15.47104

55 1.59982 3.34459 5.08835 6.83055 8.57067 10.30819 12.04256 13.77327 15.49978
56 1.62890 3.37366 5.11740 6.85957 8.59966 10.33712 12.07144 13.80208 15.52851
57 1.65799 3.40274 5.14645 6.88859 8.62864 10.36605 12.10031 13.83089 15.55725
58 1.68707 3.43181 5.17550 6.91761 8.65762 10.39499 12.12919 13.85970 15.58598
59 1.71616 3.46088 5.20455 6.94663 8.68660 10.42392 12.15806 13.88850 15.61472

MIN      0°      1°     2°     3°     4°     5°     6°     7°     8°
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0 15.64345 17.36482 19.08090 20.79117 22.49511 24.19219 25.88190 27.56374 29.23717
1 15.67218 17.39346 19.10945 20.81962 22.52345 24.22041 25.91000 27.59170 29.26499
2 15.70091 17.42211 19.13801 20.84807 22.55179 24.24863 25.93810 27.61965 29.29280
3 15.72963 17.45075 19.16656 20.87652 22.58013 24.27685 25.96619 27.64761 29.32061
4 15.75836 17.47939 19.19510 20.90497 22.60846 24.30507 25.99428 27.67556 29.34842

5 15.78708 17.50803 19.22365 20.93341 22.63680 24.33329 26.02237 27.70352 29.37623
6 15.81581 17.53667 19.25220 20.96186 22.66513 24.36150 26.05045 27.73147 29.40403
7 15.84453 17.56531 19.28074 20.99030 22.69346 24.38971 26.07853 27.75941 29.43183
8 15.87325 17.59395 19.30928 21.01874 22.72179 24.41792 26.10662 27.78736 29.45963
9 15.90197 17.62258 19.33782 21.04718 22.75012 24.44613 26.13469 27.81530 29.48743

10 15.93069 17.65121 19.36636 21.07561 22.77844 24.47433 26.16277 27.84324 29.51522
11 15.95940 17.67984 19.39490 21.10405 22.80677 24.50254 26.19085 27.87118 29.54302
12 15.98812 17.70847 19.42344 21.13248 22.83509 24.53074 26.21892 27.89911 29.57080
13 16.01683 17.73710 19.45197 21.16091 22.86341 24.55894 26.24699 27.92704 29.59859
14 16.04555 17.76573 19.4805 21.18934 22.89172 24.58713 26.27506 27.95497 29.62638

15 16.07426 17.79435 19.50903 21.21777 22.92004 24.61533 26.30312 27.98290 29.65416
16 16.10297 17.82298 19.53756 21.24619 22.94835 24.64352 26.33118 28.01083 29.68194
17 16.13167 17.85160 19.56609 21.27462 22.97666 24.67171 26.35925 28.03875 29.70971
18 16.16038 17.88022 19.59461 21.30304 23.00497 24.69990 26.38730 28.06667 29.73749
19 16.18909 17.90884 19.62314 21.33146 23.03328 24.72809 26.41536 28.09459 29.76526

20 16.21779 17.93746 19.65166 21.35988 23.06159 24.75627 26.44342 28.12251 29.79303
21 16.24650 17.96607 19.68018 21.38829 23.08989 24.78445 26.47147 28.15042 29.82079
22 16.27520 17.99469 19.70870 21.41671 23.11819 24.81263 26.49952 28.17833 29.84856
23 16.30390 18.02330 19.73722 21.44512 23.14649 24.84081 26.52757 28.20624 29.87632
24 16.33260 18.05191 19.76573 21.47353 23.17479 24.86899 26.55561 28.23415 29.90408

25 16.36129 18.08052 19.79425 21.50194 23.20309 24.89716 26.58365 28.26205 29.93184
26 16.38999 18.10913 19.82276 21.53035 23.23138 24.92533 26.61170 28.28995 29.95959
27 16.41868 18.13774 19.85127 21.55876 23.25967 24.95350 26.63973 28.31785 29.98734
28 16.44738 18.16635 19.87978 21.58716 23.28796 24.98167 26.66777 28.34575 30.01509
29 16.47607 18.19495 19.90829 21.61556 23.31625 25.00984 26.69581 28.37364 30.04284

30 16.50476 18.22355 19.93679 21.64396 23.34454 25.03800 26.72384 28.40153 30.07058
31 16.53345 18.25215 19.96530 21.67236 23.37282 25.06616 26.75187 28.42942 30.09832
32 16.56214 18.28075 19.99380 21.70076 23.40110 25.09432 26.77989 28.45731 30.12606
33 16.59082 18.30935 20.02230 21.72915 23.42938 25.12248 26.80792 28.48520 30.15380
34 16.61951 18.33795 20.05080 21.75754 23.45766 25.15063 26.83594 28.51308 30.18153

35 16.64819 18.36654 20.07930 21.78593 23.48594 25.17879 26.86396 28.54096 30.20926
36 16.67687 18.39514 20.10779 21.81432 23.51421 25.20694 26.89198 28.56884 30.23699
37 16.70556 18.42373 20.13629 21.84271 23.54248 25.23508 26.92000 28.59671 30.26471
38 16.73423 18.45232 20.16478 21.87110 23.57075 25.26323 26.94801 28.62458 30.29244
39 16.76291 18.48091 20.19327 21.89948 23.59902 25.29137 26.97602 28.65246 30.32016

40 16.79159 18.50949 20.22176 21.92786 23.62729 25.31952 27.00403 28.68032 30.34788
41 16.82026 18.53808 20.25024 21.95624 23.65555 25.34766 27.03204 28.70819 30.37559
42 16.84894 18.56666 20.27873 21.98462 23.68381 25.37579 27.06004 28.73605 30.40331
43 16.87761 18.59524 20.30721 22.01300 23.71207 25.40393 27.08805 28.76391 30.43102
44 16.90628 18.62382 20.33569 22.04137 23.74033 25.43206 27.11605 28.79177 30.45872

45 16.93495 18.65240 20.36418 22.06974 23.76859 25.46019 27.14404 28.81963 30.48643
46 16.96362 18.68098 20.39265 22.09811 23.79684 25.48832 27.17204 28.84748 30.51413
47 16.99228 18.70956 20.42113 22.12648 23.82510 25.51645 27.20003 28.87533 30.54183
48 17.02095 18.73813 20.44961 22.15485 23.85335 25.54458 27.22802 28.90318 30.56953
49 17.04961 18.76670 20.47808 22.18321 23.88159 25.57270 27.25601 28.93103 30.59723

50 17.07828 18.79528 20.50655 22.21158 23.90984 25.60082 27.28400 28.95887 30.62492
51 17.10694 18.82385 20.53502 22.23994 23.93808 25.62894 27.31198 28.98671 30.65261
52 17.13560 18.85241 20.56349 22.26830 23.96633 25.65705 27.33997 29.01455 30.68030
53 17.16425 18.88098 20.59195 22.29666 23.99457 25.68517 27.36794 29.04239 30.70798
54 17.19291 18.90954 20.62042 22.32501 24.02280 25.71328 27.39592 29.07022 30.73566

55 17.22156 18.93811 20.64888 22.35337 24.05104 25.74139 27.42390 29.09805 30.76334
56 17.25022 18.96667 20.67734 22.38172 24.07927 25.76950 27.45187 29.12588 30.79102
57 17.27887 18.99523 20.70580 22.41007 24.10751 25.79760 27.47984 29.15371 30.81869
58 17.30752 19.02379 20.73426 22.43842 24.13574 25.82570 27.50781 29.18153 30.84636
59 17.33617 19.05234 20.76272 22.46676 24.16396 25.85381 27.53577 29.20935 30.87403
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0 30.90170 32.55682 34.20201 35.83679 37.46066 39.07311 40.67366 42.26183 43.83711
1 30.92936 32.58432 34.22935 35.86395 37.48763 39.09989 40.70024 42.28819 43.86326
2 30.95702 32.61182 34.25668 35.89110 37.51459 39.12666 40.72681 42.31455 43.88940
3 30.98468 32.63932 34.28400 35.91825 37.54156 39.15343 40.75337 42.34090 43.91553
4 31.01234 32.66681 34.31133 35.94540 37.56852 39.18019 40.77993 42.36725 43.94166

5 31.03999 32.69430 34.33865 35.97254 37.59547 39.20695 40.80649 42.39360 43.96779
6 31.06764 32.72179 34.36597 35.99968 37.62243 39.23371 40.83305 42.41994 43.99392
7 31.09529 32.74928 34.39329 36.02682 37.64938 39.26047 40.85960 42.44628 44.02004
8 31.12294 32.77676 34.42060 36.05395 37.67632 39.28722 40.88615 42.47262 44.04615
9 31.15058 32.80424 34.44791 36.08108 37.70327 39.31397 40.91269 42.49895 44.07227

10 31.17822 32.83172 34.47521 36.10821 37.73021 39.34071 40.93923 42.52528 44.09838
11 31.20586 32.85919 34.50252 36.13534 37.75714 39.36745 40.96577 42.55161 44.12448
12 31.23349 32.88666 34.52982 36.16246 37.78408 39.39419 40.99230 42.57793 44.15059
13 31.26112 32.91413 34.55712 36.18958 37.81101 39.42093 41.01883 42.60425 44.17668
14 31.28875 32.94160 34.58441 36.21669 37.83794 39.44766 41.04536 42.63056 44.20278

15 31.31638 32.96906 34.61171 36.24380 37.86486 39.47439 41.07189 42.65687 44.22887
16 31.34400 32.99653 34.63900 36.27091 37.89178 39.50111 41.09841 42.68318 44.25496
17 31.37163 33.02398 34.66628 36.29802 73.91870 39.52783 41.12492 42.70949 44.28104
18 31.39925 33.05144 34.69357 36.32512 37.94562 39.55455 41.15144 42.73579 44.30712
19 31.42686 33.07889 34.72085 36.35222 37.97253 39.58127 41.17795 42.76208 44.33319

20 31.45448 33.10634 34.74812 36.37932 37.99944 39.60798 41.20445 42.78838 44.35927
21 31.48209 33.13379 34.77540 36.40641 38.02634 39.63468 41.23096 42.81467 44.38534
22 31.50969 33.16123 34.80267 36.43351 38.05324 39.66139 41.25745 42.84095 44.41140
23 31.53730 33.18867 34.82994 36.46059 38.08014 39.68809 41.28395 42.86723 44.43746
24 31.56490 33.21611 34.85720 36.48768 38.10704 39.71479 41.31044 42.89351 44.46352

25 31.59250 33.24355 34.88447 36.51476 38.13393 39.74148 41.33693 42.91979 44.48957
26 31.62010 33.27098 34.91173 36.54184 38.16082 39.76818 41.36342 42.94606 44.51562
27 31.64770 33.29841 34.93898 36.56891 38.18770 39.79486 41.38990 42.97233 44.54167
28 31.67529 33.32584 34.96624 36.59599 38.21459 39.82155 41.41638 42.99859 44.56771
29 31.70288 33.35326 34.99349 36.62306 38.24147 39.84823 41.44285 43.02485 44.59375

30 31.73047 33.38069 35.02074 36.65012 38.26834 39.87491 41.46932 43.05111 44.61978
31 31.75805 33.40810 35.04798 36.67719 38.29522 39.90158 41.49579 43.07736 44.64581
32 31.78563 33.43552 35.07523 36.70425 38.32209 39.92825 41.52226 43.10361 44.67184
33 31.81321 33.46293 35.10246 36.73130 38.34895 39.95492 41.54872 43.12986 44.69786
34 31.84079 33.49034 35.12970 36.75836 38.37582 39.98158 41.57517 43.15610 44.72388

35 31.86836 33.51775 35.15693 36.78541 38.40268 40.00825 41.60163 43.18234 44.74990
36 31.89593 33.54516 35.18416 36.81246 38.42953 40.03490 41.62808 43.20857 44.77591
37 31.92350 33.57256 35.21139 36.83950 38.45639 40.06156 41.65453 43.23481 44.80192
38 31.95106 33.59996 35.23862 36.86654 38.48324 40.08821 41.68097 43.26103 44.82792
39 31.97863 33.62735 35.26584 36.89358 38.51008 40.11486 41.70741 43.28726 44.85392

40 32.00619 33.65475 35.29306 36.92061 38.53693 40.14150 41.73385 43.31348 44.87992
41 32.03374 33.68214 35.32027 36.94765 38.56377 40.16814 41.76028 43.33970 44.90591
42 32.06130 33.70953 35.34748 36.97468 38.59060 40.19478 41.78671 43.36591 44.93190
43 32.08885 33.73691 35.37469 37.00170 38.61744 40.22141 41.81313 43.39212 44.95789
44 32.11640 33.76429 35.40190 37.02872 38.64427 40.24804 41.83956 43.41832 44.98387

45 32.14395 33.79167 35.42910 37.05574 38.67110 40.27467 41.86597 43.44453 45.00984
46 32.17149 33.81905 35.45630 37.08276 38.69792 40.30129 41.89239 43.47072 45.03582
47 32.19903 33.84642 35.48350 37.10977 38.72474 40.32791 41.91880 43.49692 45.06179
48 32.22657 33.87379 35.51070 37.13678 38.75156 40.35453 41.94521 43.52311 45.08775
49 32.25411 33.90116 35.53789 37.16379 38.77837 40.38114 41.97161 43.54930 45.11372

50 32.28164 33.92852 35.56508 37.19079 38.80518 40.40775 41.99801 43.57548 45.13967
51 32.30917 33.95589 35.59226 37.21780 38.83199 40.43436 42.02441 43.60166 45.16563
52 32.33670 33.98325 35.61944 37.24479 38.85880 40.46096 42.05080 43.62784 45.19158
53 32.36422 34.01060 35.64662 37.27179 38.88560 40.48756 42.07719 43.65401 45.21753
54 32.39174 34.03795 35.67380 37.29878 38.91239 40.51416 42.10358 43.68018 45.24347

55 32.41926 34.06531 35.70097 37.32577 38.93919 40.54075 42.12996 43.70634 45.26941
56 32.44678 34.09265 35.72814 37.35275 38.96598 40.56734 42.15634 43.73251 45.29535
57 32.47429 34.12000 35.75531 37.37973 38.99277 40.59393 42.18272 43.75866 45.32128
58 32.50180 34.14734 35.78248 37.40671 39.01955 40.62051 42.20909 43.78482 45.34721
59 32.52931 34.17468 35.80964 37.43369 39.04633 40.64709 42.23546 43.81097 45.37313
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0 45.39905 46.94716 48.48096 50.00000 51.50381 52.99193 54.46390 55.91929 57.35764
1 45.42497 46.97284 48.50640 50.02519 51.52874 53.01659 54.48830 55.94340 57.38147
2 45.45088 46.99852 48.53184 50.05037 51.55367 53.04125 54.51269 55.96751 57.40529
3 45.47679 47.02419 48.55727 50.07556 51.57859 53.06591 54.53707 55.99162 57.42911
4 45.50269 47.04986 48.58270 50.10073 51.60351 53.09057 54.56145 56.01572 57.45292

5 45.52859 47.07553 48.60812 50.12591 51.62842 53.11521 54.58583 56.03981 57.47672
6 45.55449 47.10119 48.63354 50.15107 51.65333 53.13986 54.61020 56.06390 57.50053
7 45.58038 47.12685 48.65895 50.17624 51.67824 53.16450 54.63456 56.08798 57.52432
8 45.60627 47.15250 48.68436 50.20140 51.70314 53.18913 54.65892 56.11206 57.54811
9 45.63216 47.17815 48.70977 50.22655 51.72804 53.21376 54.68328 56.13614 57.57190

10 45.65804 47.20380 48.73517 50.25170 51.75293 53.23839 54.70763 56.16021 57.59568
11 45.68392 47.22944 48.76057 50.27685 51.77782 53.26301 54.73198 56.18428 57.61946
12 45.70979 47.25508 48.78597 50.30199 51.80270 53.28763 54.75632 56.20834 57.64323
13 45.73566 47.28071 48.81136 50.32713 51.82758 53.31224 54.78066 56.23239 57.66700
14 45.76153 47.30634 48.83674 50.35227 51.85246 53.33685 54.80499 56.25645 57.69076

15 45.78739 47.33197 48.86212 50.37740 51.87733 53.36145 54.82932 56.28049 57.71452
16 45.81325 47.35759 48.88750 50.40252 51.90219 53.38605 54.85365 56.30453 57.73827
17 45.83910 47.38321 48.91288 50.42765 51.92705 53.41064 54.87797 56.32857 57.76202
18 45.86496 47.40882 48.93825 50.45276 51.95191 53.43523 54.90228 56.35260 57.78576
19 45.89080 47.43443 48.96361 50.47788 51.97676 53.45982 54.92659 56.37663 57.80950

20 45.91665 47.46004 48.98897 50.50298 52.00161 53.48440 54.95090 56.40066 57.83323
21 45.94248 47.48564 49.01433 50.52809 52.02646 53.50898 54.97520 56.42467 57.85696
22 45.96832 47.51124 49.03968 50.55319 52.05130 53.53355 54.99950 56.44869 57.88069
23 45.99415 47.53683 49.06503 50.57828 52.07613 53.55812 55.02379 56.47270 57.90440
24 46.01998 47.56242 49.09038 50.60338 52.10096 53.58268 55.04807 56.49670 57.92812

25 46.04580 47.58801 49.11572 50.62846 52.12579 53.60724 55.07236 56.52070 57.95183
26 46.07162 47.61359 49.14105 50.65355 52.15061 53.63179 55.09663 56.54469 57.97553
27 46.09744 47.63917 49.16638 50.67863 52.17543 53.65634 55.12091 56.56868 57.99923
28 46.12325 47.66474 49.19171 50.70370 52.20024 53.68089 55.14518 56.59267 58.02292
29 46.14906 47.69031 49.21704 50.72877 52.22505 53.70543 55.16944 56.61665 58.04661

30 46.17486 47.71588 49.24236 50.75384 52.24986 53.72996 55.19370 56.64062 58.07030
31 46.20066 47.74144 49.26767 50.77890 52.27466 53.75449 55.21795 56.66459 58.09397
32 46.22646 47.76700 49.29298 50.80396 52.29945 53.77902 55.24220 56.68856 58.11765
33 46.25225 47.79255 49.31829 50.82901 52.32424 53.80354 55.26645 56.71252 58.14132
34 46.27804 47.81810 49.34359 50.85406 52.34903 53.82806 55.29069 56.73648 58.16498

35 46.30382 47.84364 49.36889 50.87910 52.37381 53.85257 55.31492 56.76043 58.18864
36 46.32960 47.86919 49.39419 50.90414 53.39859 53.87708 55.33915 56.78437 58.21230
37 46.35538 47.89472 49.41948 50.92918 53.42336 53.90158 55.36338 56.80832 58.23595
38 46.38115 47.92026 49.44476 50.95421 53.44813 53.92608 55.38760 56.83225 58.25959
39 46.40692 47.94579 49.47005 50.97924 53.47290 53.95058 55.41182 56.85619 58.28323

40 46.43269 47.97131 49.49532 51.00426 52.49766 53.97507 55.43603 56.88011 58.30687
41 46.45845 47.99683 49.5206 51.02928 52.52241 53.99955 55.46024 56.90403 58.33050
42 46.48420 48.02235 49.54587 51.05429 52.54717 54.02403 55.48444 56.92795 58.35412
43 46.50996 48.04786 49.57113 51.07930 52.57191 54.04851 55.50864 56.95187 58.37774
44 46.53571 48.07337 49.59639 51.10431 52.59665 54.07298 55.53283 56.97577 58.40136

45 46.56145 48.09888 49.62165 51.12931 52.62139 54.09745 55.55702 56.99968 58.42497
46 46.58719 48.12438 49.64690 51.15431 52.64613 54.12191 55.58121 57.02357 58.44857
47 46.61293 48.14987 49.67215 51.17930 52.67085 54.14637 55.60539 57.04747 58.47217
48 46.63866 48.17537 49.69740 51.20429 52.69558 54.17082 55.62956 57.07136 58.49577
49 46.66439 48.20086 49.72264 51.22927 52.72030 54.19527 55.65373 57.09524 58.51936

50 46.69012 48.22634 49.74787 51.25425 52.74502 54.21971 55.67790 57.11912 58.54294
51 46.71584 48.25182 49.77310 51.27923 52.76973 54.24415 55.70206 57.14299 58.56652
52 46.74156 48.27730 49.79833 51.30420 52.79443 54.26859 55.72621 57.16686 58.59010
53 46.76727 48.30277 49.82355 51.32916 52.81914 54.29302 55.75036 57.19073 58.61367
54 46.79298 48.32824 49.84877 51.35413 52.84383 54.31744 55.77451 57.21459 58.63724

55 46.81869 48.35370 49.87399 51.37908 52.86853 54.34187 55.79865 57.23844 58.66080
56 46.84439 48.37916 49.89920 51.40404 52.89322 54.36628 55.82279 57.26229 58.68435
57 46.87009 48.40462 49.92441 51.42899 52.91790 54.39069 55.84692 57.28614 58.70790
58 46.89578 48.43007 49.94961 51.45393 52.94258 54.41510 55.87105 57.30998 58.73145
59 46.92147 48.45552 49.97481 51.47887 52.96726 54.43951 55.89517 57.33381 58.75499

100mm SINE BAR CONSTANTS

1
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0
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m
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0 58.77853 60.18150 61.56615 62.93204 64.27876 65.60590 66.91306 68.19984 69.46584
1 58.80206 60.20473 61.58907 62.95464 64.30104 65.62785 66.93467 68.22111 69.48676
2 58.82558 60.22795 61.61198 62.97724 64.32332 65.64980 66.95628 68.24237 69.50767
3 58.84910 60.25117 61.63489 62.99983 64.34559 65.67174 66.97789 68.26363 69.52858
4 58.87262 60.27439 61.65779 63.02242 64.36785 65.69367 66.99948 68.28489 69.54949

5 58.89613 60.29760 61.68069 63.04500 64.39011 65.71560 67.02108 68.30613 69.57039
6 58.91964 60.32080 61.70359 63.06758 64.41236 65.73752 67.04266 68.32738 69.59128
7 58.94314 60.34400 61.72648 63.09015 64.43461 65.75944 67.06424 68.34861 69.61217
8 59.96663 60.36719 61.74936 63.11272 64.45685 65.78135 67.08582 68.36984 69.63305
9 58.99012 60.39038 61.77224 63.13528 64.47909 65.80326 67.10739 68.39107 69.65392

10 59.01361 60.41356 61.79511 63.15784 64.50132 65.82516 67.12895 68.41229 69.67479
11 59.03709 60.43674 61.81798 63.18039 64.52355 65.84706 67.15051 68.4335 69.69565
12 59.06057 60.45991 61.84084 63.20293 64.54577 65.86895 67.17206 68.45471 69.71651
13 59.08404 60.48308 61.86370 63.22547 64.56798 65.89083 67.19361 68.47591 69.73736
14 59.10750 60.50624 61.88655 63.24800 64.59019 65.91271 67.21515 68.49711 69.75821

15 59.13096 60.52940 61.90939 63.27053 64.61240 65.93458 67.23668 68.51830 69.77905
16 59.15442 60.55255 61.93224 63.29306 64.63460 65.95645 67.25821 68.53948 69.79988
17 59.17787 60.57570 61.95507 63.31557 64.65679 65.97831 67.27973 68.56066 69.82071
18 59.20132 60.59884 61.97790 63.33809 64.67898 66.00017 67.30125 68.58184 69.84153
19 59.22476 60.62198 62.00073 63.36059 64.70116 66.02202 67.32276 68.60300 69.86234

20 59.24819 60.64511 62.02355 63.38310 64.72334 66.04386 67.34427 68.62416 69.88315
21 59.27163 60.66824 62.04636 63.40559 64.74551 66.06570 67.36577 68.64532 69.90396
22 59.29505 60.69136 62.06917 63.42808 64.76767 66.08754 67.38727 68.66647 69.92476
23 59.31847 60.71447 62.09198 63.45057 64.78984 66.10936 67.40876 68.68761 69.94555
24 59.34189 60.73758 62.11478 63.47305 64.81199 66.13119 67.43024 68.70875 69.96633

25 59.36530 60.76069 62.13757 63.49553 64.83414 66.15300 67.45172 68.72988 69.98711
26 59.38871 60.78379 62.16036 63.51800 64.85628 66.17481 67.47319 68.75101 70.00789
27 59.41211 60.80689 62.18314 63.54046 64.87842 66.19662 67.49466 68.77213 70.02866
28 59.43550 60.82998 62.20592 63.56292 64.90056 66.21842 67.51612 68.79325 70.04942
29 59.45889 60.85306 62.22870 63.58537 64.92268 66.24022 67.53757 68.81435 70.07018

30 59.48228 60.87614 62.25146 63.60782 64.94480 66.26200 67.55902 68.83546 70.09093
31 59.50566 60.89922 62.27423 63.63026 64.96692 66.28379 67.58046 68.85655 70.11167
32 59.52904 60.92229 62.29698 63.65270 64.98903 66.30557 67.60190 68.87765 70.13241
33 59.55241 60.94535 62.31974 63.67513 65.01114 66.32734 67.62333 68.89873 70.15314
34 59.57577 60.96841 62.34248 63.69756 65.03324 66.34910 67.64476 68.91981 70.17387

35 59.59913 60.99147 62.36522 63.71998 65.05533 66.37087 67.66618 68.94089 70.19459
36 59.62249 61.01452 62.38796 63.74240 65.07742 66.39262 67.68760 68.96195 70.21531
37 59.64584 61.03756 62.41069 63.76481 65.09951 66.41437 67.70901 68.98302 70.23601
38 59.66918 61.0606 62.43342 63.78721 65.12158 66.43612 67.73041 69.00407 70.25672
39 59.69252 61.08363 62.45614 63.80961 65.14366 66.45785 67.75181 69.02512 70.27741

40 59.71586 61.10666 62.47885 63.83201 65.16572 66.47959 67.77320 69.04617 70.29811
41 59.73919 61.12969 62.50156 63.85440 65.18778 66.50131 67.79459 69.06721 70.31879
42 59.76251 61.15270 62.52427 63.87678 65.20984 66.52304 67.81597 69.08824 70.33947
43 59.78583 61.17572 62.54696 63.89916 65.23189 66.54475 67.83734 69.10927 70.36014
44 59.80915 61.19873 62.56966 63.92153 65.25394 66.56646 67.85871 69.13029 70.38081

45 59.83246 61.22173 62.59235 63.94390 65.27598 66.58817 67.88007 69.15131 70.40147
46 59.85577 61.24473 62.61503 63.96626 65.29801 66.60987 67.90143 69.17232 70.42213
47 59.87906 61.26772 62.63771 63.98862 65.32004 66.63156 67.92278 69.19332 70.44278
48 59.90236 61.29071 62.66038 64.01097 65.34206 66.65325 67.94413 69.21432 70.46342
49 59.92565 61.31369 62.68305 64.03332 65.36408 66.67493 67.96547 69.23531 70.48406

50 59.94893 61.33666 62.70571 64.05566 65.38609 66.69661 67.98681 69.25630 70.50469
51 59.97221 61.35964 62.72837 64.07799 65.40810 66.71828 68.00813 69.27728 70.52532
52 59.99549 61.38260 62.75102 64.10032 65.43010 66.73994 68.02946 69.29825 70.54594
53 60.01876 61.40556 62.77366 64.12264 65.45209 66.76160 68.05078 69.31922 70.56655
54 60.04202 61.42852 62.79631 64.14496 65.47408 66.78326 68.07209 69.34018 70.58716

55 60.06528 61.45147 62.81894 64.16728 65.49607 66.80490 68.09339 69.36114 70.60776
56 60.08854 61.47442 62.84157 64.18958 65.51804 66.82655 68.11469 69.38209 70.62835
57 60.11179 61.49736 62.86420 64.21189 65.54002 66.84818 68.13599 69.40304 70.64894
58 60.13503 61.52029 62.88682 64.23418 65.56198 66.86981 68.15728 69.42398 70.66953
59 60.15827 61.54322 62.90943 64.25647 65.58395 66.89144 68.17856 69.44491 70.69011
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0 0.0000 2.1816 4.3624 6.5420 8.7196 10.8945 13.0661 15.2337 17.3966
1 0.0364 2.2179 4.3988 6.5783 8.7558 10.9307 13.1022 15.2698 17.4326
2 0.0727 2.2543 4.4351 6.6146 8.7921 10.9669 13.1384 15.3058 17.4686
3 0.1091 2.2906 4.4715 6.6509 8.8284 11.0031 13.1745 15.3419 17.5047
4 0.1454 2.3270 4.5078 6.6872 8.8646 11.0394 13.2107 15.3780 17.5407

5 0.1818 2.3633 4.5441 6.7235 8.9009 11.0756 13.2469 15.4141 17.5767
6 0.2182 2.3997 4.5805 6.7599 8.9372 11.1118 13.2830 15.4502 17.6127
7 0.2545 2.4360 4.6168 6.7962 8.9734 11.1480 13.3192 15.4863 17.6487
8 0.2909 2.4724 4.6531 6.8325 9.0097 11.1842 13.3553 15.5223 17.6846
9 0.3272 2.5087 4.6895 6.8688 9.0460 11.2204 13.3915 15.5584 17.7206

10 0.3636 2.5451 4.7258 6.9051 9.0822 11.2566 13.4276 15.5945 17.7566
11 0.4000 2.5814 4.7621 6.9414 9.1185 11.2929 13.4638 15.6306 17.7926
12 0.4363 2.6178 4.7985 6.9777 9.1548 11.3291 13.4999 15.6667 17.8286
13 0.4727 2.6542 4.8348 7.0140 9.1910 11.3653 13.5361 15.7027 17.8646
14 0.5091 2.6905 4.8711 7.0503 9.2273 11.4015 13.5722 15.7388 17.9006

15 0.5454 2.7269 4.9075 7.0866 9.2636 11.4377 13.6084 15.7749 17.9366
16 0.5818 2.7632 4.9438 7.1229 9.2998 11.4739 13.6445 15.8109 17.9726
17 0.6181 2.7996 4.9801 7.1592 9.3361 11.5101 13.6806 15.8470 18.0085
18 0.6545 2.8359 5.0165 7.1955 9.3723 11.5463 13.7168 15.8831 18.0445
19 0.6909 2.8723 5.0528 7.2318 9.4086 11.5825 13.7529 15.9191 18.0805

20 0.7272 2.9086 5.0891 7.2681 9.4449 11.6187 13.7891 15.9552 18.1165
21 0.7636 2.9450 5.1255 7.3044 9.4811 11.6549 13.8252 15.9913 18.1525
22 0.7999 2.9813 5.1618 7.3407 9.5174 11.6911 13.8613 16.0273 18.1884
23 0.8363 3.0177 5.1981 7.3770 9.5536 11.7273 13.8975 16.0634 18.2244
24 0.8727 3.0540 5.2345 7.4133 9.5899 11.7635 13.9336 16.0994 18.2604

25 0.9090 3.0904 5.2708 7.4496 9.6261 11.7997 13.9698 16.1355 18.2963
26 0.9454 3.1267 5.3071 7.4859 9.6624 11.8359 14.0059 16.1716 18.3323
27 0.9817 3.1631 5.3434 7.5222 9.6986 11.8721 14.0420 16.2076 18.3683
28 1.0181 3.1994 5.3798 7.5585 9.7349 11.9083 14.0781 16.2437 18.4043
29 1.0545 3.2358 5.4161 7.5948 9.7711 11.9445 14.1143 16.2797 18.4402

30 1.0908 3.2721 5.4524 7.6311 9.8074 11.9807 14.1504 16.3158 18.4762
31 1.1272 3.3085 5.4887 7.6674 9.8436 12.0169 14.1865 16.3518 18.5121
32 1.1635 3.3448 5.5251 7.7037 9.8799 12.0531 14.2227 16.3879 18.5481
33 1.1999 3.3812 5.5614 7.7399 9.9161 12.0893 14.2588 16.4239 18.5841
34 1.2363 3.4175 5.5977 7.7762 9.9524 12.1255 14.2949 16.4600 18.6200

35 1.2726 3.4539 5.6340 7.8125 9.9886 12.1617 14.3310 16.4960 18.6560
36 1.3090 3.4902 5.6704 7.8488 10.0249 12.1979 14.3671 16.5320 18.6919
37 1.3453 3.5266 5.7067 7.8851 10.0611 12.2340 14.4033 16.5681 18.7279
38 1.3817 3.5629 5.7430 7.9214 10.0974 12.2702 14.4394 16.6041 18.7638
39 1.4180 3.5992 5.7793 7.9577 10.1336 12.3064 14.4755 16.6402 18.7998

40 1.4544 3.6356 5.8157 7.9940 10.1698 12.3426 14.5116 16.6762 18.8357
41 1.4908 3.6719 5.8520 8.0303 10.2061 12.3788 14.5477 16.7122 18.8717
42 1.5271 3.7083 5.8883 8.0665 10.2423 12.4150 14.5838 16.7483 18.9076
43 1.5635 3.7446 5.9246 8.1028 10.2786 12.4511 14.6200 16.7843 18.9435
44 1.5998 3.7810 5.9609 8.1391 10.3148 12.4873 14.6561 16.8203 18.9795

45 1.6362 3.8173 5.9973 8.1754 10.3510 12.5235 14.6922 16.8564 19.0154
46 1.6726 3.8537 6.0336 8.2117 10.3873 12.5597 14.7283 16.8924 19.0514
47 1.7089 3.8900 6.0699 8.2480 10.4235 12.5959 14.7644 16.9284 19.0873
48 1.7453 3.9263 6.1062 8.2842 10.4597 12.6320 14.8005 16.9644 19.1232
49 1.7816 3.9627 6.1425 8.3205 10.4960 12.6682 14.8366 17.0005 19.1592

50 1.8180 3.9990 6.1789 8.3568 10.5322 12.7044 14.8727 17.0365 19.1951
51 1.8543 4.0354 6.2152 8.3931 10.5684 12.7406 14.9088 17.0725 19.2310
52 1.8907 4.0717 6.2515 8.4294 10.6047 12.7767 14.9449 17.1085 19.2669
53 1.9271 4.1081 6.2878 8.4656 10.6409 12.8129 14.9810 17.1446 19.3029
54 1.9634 4.1444 6.3241 8.5019 10.6771 12.8491 15.0171 17.1806 19.3388

55 1.9998 4.1807 6.3604 8.5382 10.7133 12.8852 15.0532 17.2166 19.3747
56 2.0361 4.2171 6.3967 8.5745 10.7496 12.9214 15.0893 17.2526 19.4106
57 2.0725 4.2534 6.4331 8.6107 10.7858 12.9576 15.1254 17.2886 19.4466
58 2.1088 4.2898 6.4694 8.6470 10.8220 12.9937 15.1615 17.3246 19.4825
59 2.1452 4.3261 6.5057 8.6833 10.8582 13.0299 15.1976 17.3606 19.5184

125mm SINE BAR CONSTANTS

MIN      0°      1°     2°     3°     4°     5°     6°     7°     8°
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0 19.5543 21.7060 23.8511 25.9890 28.1189 30.2402 32.3524 34.4547 36.5465
1 19.5902 21.7418 23.8868 26.0245 28.1543 30.2755 32.3875 34.4896 36.5812
2 19.6261 21.7776 23.9225 26.0601 28.1897 30.3108 32.4226 34.5246 36.6160
3 19.6620 21.8134 23.9582 26.0957 28.2252 30.3461 32.4577 34.5595 36.6508
4 19.6979 21.8492 23.9939 26.1312 28.2606 30.3813 32.4928 34.5945 36.6855

5 19.7339 21.8850 24.0296 26.1668 28.2960 30.4166 32.5280 34.6294 36.7203
6 19.7698 21.9208 24.0652 26.2023 28.3314 30.4519 32.5631 34.6643 36.7550
7 19.8057 21.9566 24.1009 26.2379 28.3668 30.4871 32.5982 34.6993 36.7898
8 19.8416 21.9924 24.1366 26.2734 28.4022 30.5224 32.6333 34.7342 36.8245
9 19.8775 22.0282 24.1723 26.3090 28.4376 30.5577 32.6684 34.7691 36.8593

10 19.9134 22.0640 24.2080 26.3445 28.4731 30.5929 32.7035 34.8040 36.8940
11 19.9493 22.0998 24.2436 26.3801 28.5085 30.6282 32.7386 34.8390 36.9288
12 19.9851 22.1356 24.2793 26.4156 28.5439 30.6634 32.7736 34.8739 36.9635
13 20.0210 22.1714 24.3150 26.4511 28.5793 30.6987 32.8087 34.9088 36.9982
14 20.0569 22.2072 24.3506 26.4867 28.6147 30.7339 32.8438 34.9437 37.0330

15 20.0928 22.2429 24.3863 26.5222 28.6500 30.7692 32.8789 34.9786 37.0677
16 20.1287 22.2787 24.4220 26.5577 28.6854 30.8044 32.9140 35.0135 37.1024
17 20.1646 22.3145 24.4576 26.5933 28.7208 30.8396 32.9491 35.0484 37.1371
18 20.2005 22.3503 24.4933 26.6288 28.7562 30.8749 32.9841 35.0833 37.1719
19 20.2364 22.3861 24.5289 26.6643 28.7916 30.9101 33.0192 35.1182 37.2066

20 20.2722 22.4218 24.5646 26.6998 28.8270 30.9453 33.0543 35.1531 37.2413
21 20.3081 22.4576 24.6002 26.7354 28.8624 30.9806 33.0893 35.1880 37.2760
22 20.3440 22.4934 24.6359 26.7709 28.8977 31.0158 33.1244 35.2229 37.3107
23 20.3799 22.5291 24.6715 26.8064 28.9331 31.0510 33.1595 35.2578 37.3454
24 20.4157 22.5649 24.7072 26.8419 28.9685 31.0862 33.1945 35.2927 37.3801

25 20.4516 22.6007 24.7428 26.8774 29.0039 31.1215 33.2296 35.3276 37.4148
26 20.4875 22.6364 24.7785 26.9129 29.0392 31.1567 33.2646 35.3624 37.4495
27 20.5234 22.6722 24.8141 26.9484 29.0746 31.1919 33.2997 35.3973 37.4842
28 20.5592 22.7079 24.8497 26.9839 29.1100 31.2271 33.3347 35.4322 37.5189
29 20.5951 22.7437 24.8854 27.0195 29.1453 31.2623 33.3698 35.4671 37.5535

30 20.6310 22.7794 24.9210 27.0550 29.1807 31.2975 33.4048 35.5019 37.5882
31 20.6668 22.8152 24.9566 27.0904 29.2160 31.3327 33.4398 35.5368 37.6229
32 20.7027 22.8509 24.9922 27.1259 29.2514 31.3679 33.4749 35.5716 37.6576
33 20.7385 22.8867 25.0279 27.1614 29.2867 31.4031 33.5099 35.6065 37.6922
34 20.7744 22.9224 25.0635 27.1969 29.3221 31.4383 33.5449 35.6413 37.7269

35 20.8102 22.9582 25.0991 27.2324 29.3574 31.4735 33.5800 35.6762 37.7616
36 20.8461 22.9939 25.1347 27.2679 29.3928 31.5087 33.6150 35.7110 37.7962
37 20.8819 23.0297 25.1704 27.3034 29.4281 31.5439 33.6500 35.7459 37.8309
38 20.9178 23.0654 25.2060 27.3389 29.4634 31.5790 33.6850 35.7807 37.8655
39 20.9536 23.1011 25.2416 27.3744 29.4988 31.6142 33.7200 35.8156 37.9002

40 20.9895 23.1369 25.2772 27.4098 29.5341 31.6494 33.7550 35.8504 37.9348
41 21.0253 23.1726 25.3128 27.4453 29.5694 31.6846 33.7900 35.8852 37.9695
42 21.0612 23.2083 25.3484 27.4808 29.6048 31.7197 33.8251 35.9201 38.0041
43 21.0970 23.2441 25.3840 27.5162 29.6401 31.7549 33.8601 35.9549 38.0388
44 21.1329 23.2798 25.4196 27.5517 29.6754 31.7901 33.8951 35.9897 38.0734

45 21.1687 23.3155 25.4552 27.5872 29.7107 31.8252 33.9301 36.0245 38.1080
46 21.2045 23.3512 25.4908 27.6226 29.7461 31.8604 33.9651 36.0594 38.1427
47 21.2404 23.3869 25.5264 27.6581 29.7814 31.8956 34.0000 36.0942 38.1773
48 21.2762 23.4227 25.5620 27.6936 29.8167 31.9307 34.0350 36.1290 38.2119
49 21.3120 23.4584 25.5976 27.7290 29.8520 31.9659 34.0700 36.1638 38.2465

50 21.3478 23.4941 25.6332 27.7645 29.8873 32.0010 34.1050 36.1986 38.2811
51 21.3837 23.5298 25.6688 27.7999 29.9226 32.0362 34.1400 36.2334 38.3158
52 21.4195 23.5655 25.7044 27.8354 29.9579 32.0713 34.1750 36.2682 38.3504
53 21.4553 23.6012 25.7399 27.8708 29.9932 32.1065 34.2099 36.3030 38.3850
54 21.4911 23.6369 25.7755 27.9063 30.0285 32.1416 34.2449 36.3378 38.4196

55 21.5270 23.6726 25.8111 27.9417 30.0638 32.1767 34.2799 36.3726 38.4542
56 21.5628 23.7083 25.8467 27.9771 30.0991 32.2119 34.3148 36.4073 38.4888
57 21.5986 23.7440 25.8823 28.0126 30.1344 32.2470 34.3498 36.4421 38.5234
58 21.6344 23.7797 25.9178 28.0480 30.1697 32.2821 34.3848 36.4769 38.5580
59 21.6702 23.8154 25.9534 28.0835 30.2050 32.3173 34.4197 36.5117 38.5925

1

2

5

m

m

MIN      9°      10°     11°     12°     13°     14°     15°     16°     17°
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0 38.6271 40.6960 42.7525 44.7960 46.8258 48.8414 50.8421 52.8273 54.7964
1 38.6617 40.7304 42.7867 44.8299 46.8595 48.8749 50.8753 52.8602 54.8291
2 38.6963 40.7648 42.8208 44.8639 46.8932 48.9083 50.9085 52.8932 54.8617
3 38.7309 40.7991 42.8550 44.8978 46.9269 48.9418 50.9417 52.9261 54.8944
4 38.7654 40.8335 42.8892 44.9317 46.9606 48.9752 50.9749 52.9591 54.9271

5 38.8000 40.8679 42.9233 44.9657 46.9943 49.0087 51.0081 52.9920 54.9597
6 38.8346 40.9022 42.9575 44.9996 47.0280 49.0421 51.0413 53.0249 54.9924
7 38.8691 40.9366 42.9916 45.0335 47.0617 49.0756 51.0745 53.0579 55.0250
8 38.9037 40.9709 43.0257 45.0674 47.0954 49.1090 51.1077 53.0908 55.0577
9 38.9382 41.0053 43.0599 45.1014 47.1291 49.1425 51.1409 53.1237 55.0903

10 38.9728 41.0396 43.0940 45.1353 47.1628 49.1759 51.1740 53.1566 55.1230
11 39.0073 41.0740 43.1281 45.1692 47.1964 49.2093 51.2072 53.1895 55.1556
12 39.0419 41.1083 43.1623 45.2031 47.2301 49.2427 51.2404 53.2224 55.1882
13 39.0764 41.1427 43.1964 45.2370 47.2638 49.2762 51.2735 53.2553 55.2209
14 39.1109 41.1770 43.2305 45.2709 47.2974 49.3096 51.3067 53.2882 55.2535

15 39.1455 41.2113 43.2646 45.3048 47.3311 49.3430 51.3399 53.3211 55.2861
16 39.1800 41.2457 43.2987 45.3386 47.3647 49.3764 51.3730 53.3540 55.3187
17 39.2145 41.2800 43.3329 45.3725 47.3984 49.4098 51.4062 53.3869 55.3513
18 39.2491 41.3143 43.3670 45.4064 47.4320 49.4432 51.4393 53.4197 55.3839
19 39.2836 41.3486 43.4011 45.4403 47.4657 49.4766 51.4724 53.4526 55.4165

20 39.3181 41.3829 43.4352 45.4742 47.4993 49.5100 51.5056 53.4855 55.4491
21 39.3526 41.4172 43.4692 45.5080 47.5329 49.5434 51.5387 53.5183 55.4817
22 39.3871 41.4515 43.5033 45.5419 47.5666 49.5767 51.5718 53.5512 55.5142
23 39.4216 41.4858 43.5374 45.5757 47.6002 49.6101 51.6049 53.5840 55.5468
24 39.4561 41.5201 43.5715 45.6096 47.6338 49.6435 51.6381 53.6169 55.5794

25 39.4906 41.5544 43.6056 45.6435 47.6674 49.6769 51.6712 53.6497 55.6120
26 39.5251 41.5887 43.6397 45.6773 47.7010 40.7102 51.7043 53.6826 55.6445
27 39.5596 41.6230 43.6737 45.7111 47.7346 49.7436 51.7374 53.7154 55.6771
28 39.5941 41.6573 43.7078 45.7450 47.7682 49.7769 51.7705 53.7482 55.7096
29 39.6286 41.6916 43.7419 45.7788 47.8018 49.8103 51.8036 53.7811 55.7422

30 39.6631 41.7259 43.7759 45.8127 47.8354 49.8436 51.8367 53.8139 55.7747
31 39.6976 41.7601 43.8100 45.8465 47.8690 49.8770 51.8697 53.8467 55.8073
32 39.7320 41.7944 43.8440 45.8803 47.9026 49.9103 51.9028 53.8795 55.8398
33 39.7665 41.8287 43.8781 45.9141 47.9362 49.9437 51.9359 53.9123 55.8723
34 39.8010 41.8629 43.9121 45.9479 47.9698 49.9770 51.9690 53.9451 55.9049

35 39.8355 41.8972 43.9462 45.9818 48.0033 50.0103 52.0020 53.9779 55.9374
36 39.8699 41.9314 43.9802 46.0156 48.0369 50.0436 52.0351 54.0107 55.9699
37 39.9044 41.9657 44.0142 46.0494 48.0705 50.0769 52.0682 54.0435 56.0024
38 39.9388 41.9999 44.0483 46.0832 48.1040 50.1103 52.1012 54.0763 56.0349
39 30.9733 42.0342 44.0823 46.1170 48.1376 50.1436 52.1343 54.1091 56.0674

40 40.0077 42.0684 44.1163 46.1508 48.1712 50.1769 52.1673 54.1418 56.0999
41 40.0422 42.1027 44.1503 46.1846 48.2047 50.2102 52.2003 54.1746 56.1324
42 40.0766 42.1369 44.1844 46.2183 48.2383 50.2435 52.2334 54.2074 56.1649
43 40.1111 42.1711 44.2184 46.2521 48.2718 50.2768 52.2664 54.2401 56.1974
44 40.1455 42.2054 44.2524 46.2859 48.3053 50.3101 52.2994 54.2729 56.2298

45 40.1799 42.2396 44.2864 46.3197 48.3389 50.3433 52.3325 54.3057 56.2623
46 40.2144 42.2738 44.3204 46.3535 48.3724 50.3766 52.3655 54.3384 56.2948
47 40.2488 42.3080 44.3544 46.3872 48.4059 50.4099 52.3985 54.3711 56.3272
48 40.2832 42.3422 44.3884 46.4210 48.4394 50.4432 52.4315 54.4039 56.3597
49 40.3176 42.3764 44.4224 46.4547 48.4730 50.4764 52.4645 54.4366 56.3921

50 40.3520 42.4107 44.4563 46.4885 48.5065 50.5097 52.4975 54.4694 56.4246
51 40.3865 42.4449 44.4903 46.5222 48.5400 50.5429 52.5305 54.5021 56.4570
52 40.4209 42.4791 44.5243 46.5560 48.5735 50.5762 52.5635 54.5348 56.4895
53 40.4553 42.5133 44.5583 46.5897 48.6070 50.6095 52.5965 54.5675 56.5219
54 40.4897 42.5474 44.5922 46.6235 48.6405 50.6427 52.6295 54.6002 56.5543

55 40.5241 42.5816 44.6262 46.6572 48.6740 50.6759 52.6625 54.6329 56.5868
56 40.5585 42.6158 44.6602 46.6909 48.7075 50.7092 52.6954 54.6656 56.6192
57 40.5929 42.6500 44.6941 46.7247 48.7410 50.7424 52.7284 54.6983 56.6516
58 40.6273 42.6842 44.7281 46.7584 48.7744 50.7756 52.7614 54.7310 56.6840
59 40.6616 42.7183 44.7620 46.7921 48.8079 50.8089 52.7943 54.7637 56.7164

125mm SINE BAR CONSTANTS

1

2

5

m

m

MIN      18°      19°     20°     21°     22°     23°     24°     25°     26°
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125mm SINE BAR CONSTANTS

0 56.7488 58.6839 60.6012 62.5000 64.3798 66.2399 68.0799 69.8991 71.6971
1 56.7812 58.7160 60.6330 62.5315 64.4109 66.2707 68.1104 69.9293 71.7268
2 56.8136 58.7481 60.6648 62.5630 64.4421 66.3016 68.1409 69.9594 71.7566
3 56.8460 58.7802 60.6966 62.5944 64.4732 66.3324 68.1713 69.9895 71.7864
4 56.8784 58.8123 60.7284 62.6259 64.5044 66.3632 68.2018 70.0196 71.8161

5 56.9107 58.8444 60.7601 62.6574 64.5355 66.3940 68.2323 70.0498 71.8459
6 56.9431 58.8765 60.7919 62.6888 64.5667 66.4248 68.2627 70.0799 71.8757
7 56.9755 58.9086 60.8237 62.7203 64.5978 66.4556 68.2932 70.1100 71.9054
8 57.0078 58.9406 60.8555 62.7517 64.6289 66.4864 68.3237 70.1401 71.9351
9 57.0402 58.9727 60.8872 62.7832 64.6600 66.5172 68.3541 70.1702 71.9649

10 57.0726 59.0047 60.9190 62.8146 64.6912 66.5480 68.3845 70.2003 71.9946
11 57.1049 59.0368 60.9507 62.8461 64.7223 66.5788 68.4150 70.2303 72.0243
12 57.1372 59.0688 60.9825 62.8775 64.7534 66.6095 68.4454 70.2604 72.0540
13 57.1696 59.1009 61.0142 62.9089 64.7845 66.6403 68.4758 70.2905 72.0837
14 57.2019 59.1329 61.0459 62.9403 64.8156 66.6711 68.5062 70.3206 72.1135

15 57.2342 59.1650 61.0777 62.9717 64.8467 66.7018 68.5367 70.3506 72.1431
16 57.2666 59.1970 61.1094 63.0032 64.8777 66.7326 68.5671 70.3807 72.1728
17 57.2989 59.2290 61.1411 63.0346 64.9088 66.7633 68.5975 70.4107 72.2025
18 57.3312 59.2610 61.1728 63.0660 64.9399 66.7940 68.6279 70.4408 72.2322
19 57.3635 59.2930 61.2045 63.0973 64.9710 66.8248 68.6582 70.4708 72.2619

20 57.3958 59.3250 61.2362 63.1287 65.0020 66.8555 68.6886 70.5008 72.2915
21 57.4281 59.3570 61.2679 63.1601 65.0331 66.8862 68.7190 70.5308 72.3212
22 57.4604 59.3890 61.2996 63.1915 65.0641 66.9169 68.7494 70.5609 72.3509
23 57.4927 59.4210 61.3313 63.2229 65.0952 66.9476 68.7797 70.5909 72.3805
24 57.5250 59.4530 61.3630 63.2542 65.1262 66.9783 68.8101 70.6209 72.4101

25 57.5573 59.4850 61.3946 63.2856 65.1572 67.0090 68.8404 70.6509 72.4398
26 57.5895 59.5170 61.4263 63.3169 65.1883 67.0397 68.8708 70.6809 72.4694
27 57.6218 59.5490 61.4580 63.3483 65.2193 67.0704 68.9011 70.7109 72.4990
28 57.6541 59.5809 61.4896 63.3796 65.2503 67.1011 68.9315 70.7408 72.5287
29 57.6863 59.6129 61.5213 63.4110 65.2813 67.1318 68.9618 70.7708 72.5583

30 57.7186 59.6448 61.5529 63.4423 65.3123 67.1625 68.9921 70.8008 72.5879
31 57.7508 59.6768 61.5846 63.4736 65.3433 67.1931 69.0224 70.8307 72.6175
32 57.7831 59.7087 61.6162 63.5049 65.3743 67.2238 69.0528 70.8607 72.6471
33 57.8153 59.7407 61.6479 63.5363 65.4053 67.2544 69.0831 70.8907 72.6766
34 57.8475 59.7726 61.6795 63.5676 65.4363 67.2851 69.1134 70.9206 72.7062

35 57.8798 59.8046 61.7111 63.5989 65.4673 67.3157 69.1437 70.9505 72.7358
36 57.9120 59.8365 61.7427 63.6302 65.4982 67.3463 69.1739 70.9805 72.7654
37 57.9442 59.8684 61.7743 63.6615 65.5292 67.3770 69.2042 71.0104 72.7949
38 57.9764 59.9003 61.8060 63.6928 65.5602 67.4076 69.2345 71.0403 72.8245
39 58.0087 59.9322 61.8376 63.7240 65.5911 67.4382 69.2648 71.0702 72.8540

40 58.0409 59.9641 61.8692 63.7553 65.6221 67.4688 69.2950 71.1001 72.8836
41 58.0731 59.9960 61.9007 63.7866 65.6530 67.4994 69.3253 71.1300 72.9131
42 58.1053 60.0279 61.9323 63.8179 65.6840 67.5300 69.3556 71.1599 72.9427
43 58.1374 60.0598 61.9639 63.8491 65.7149 67.5606 69.3858 71.1898 72.9722
44 58.1696 60.0917 61.9955 63.8804 65.7458 67.5912 69.4160 71.2197 73.0017

45 58.2018 60.1236 62.0271 63.9116 65.7767 67.6218 69.4463 71.2496 73.0312
46 58.2340 60.1555 62.0586 63.9429 65.8077 67.6524 69.4765 71.2795 73.0607
47 58.2662 60.1873 62.0902 63.9741 65.8386 67.6830 69.5067 71.3093 73.0902
48 58.2983 60.2192 62.1217 64.0054 65.8695 67.7135 69.5370 71.3392 73.1197
49 58.3305 60.2511 62.1533 64.0366 65.9004 67.7441 69.5672 17.3691 73.1492

50 58.3626 60.2829 62.1848 64.0678 65.9313 67.7746 69.5974 71.3989 73.1787
51 58.3948 60.3148 62.2164 64.0990 65.9622 67.8052 69.6276 71.4287 73.2082
52 58.4269 60.3466 62.2479 64.1302 65.9930 67.8357 69.6578 71.4586 73.2376
53 58.4591 60.3785 62.2794 64.1615 66.0239 67.8663 69.6880 71.4884 73.2671
54 58.4912 60.4103 62.3110 64.1927 66.0548 67.8968 69.7181 71.5182 73.2965

55 58.5234 60.4421 62.3425 64.2239 66.0857 67.9273 69.7483 71.5481 73.3260
56 58.5555 60.4740 62.3740 64.2550 66.1165 67.9579 69.7785 71.5779 73.3554
57 58.5876 60.5058 62.4055 64.2862 66.1474 67.9884 69.8087 71.6077 73.3849
58 58.6197 60.5376 62.4370 64.3174 66.1782 68.0189 69.8388 71.6375 73.4143
59 58.6518 60.5694 62.4685 64.3486 66.2091 68.0494 69.8690 71.6673 73.4437

MIN      27°      28°     29°     30°     31°     32°     33°     34°     35°

1

2

5

m

m
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0 73.4732 75.2269 76.9577 78.6650 80.3485 82.0074 83.6413 85.2498 86.8323
1 73.5026 75.2559 76.9863 78.6933 80.3763 82.0348 83.6683 85.2764 86.8584
2 73.5320 75.2849 77.0150 78.7216 80.4041 82.0622 83.6954 85.3030 86.8846
3 73.5614 75.3140 77.0436 78.7498 80.4320 82.0897 83.7224 85.3295 86.9107
4 73.5908 75.3430 77.0722 78.7780 80.4598 82.1171 83.7494 85.3561 86.9369

5 73.6202 75.3720 77.1009 78.8063 80.4876 82.1445 83.7763 85.3827 86.9630
6 73.6495 75.4010 77.1295 78.8345 80.5155 82.1719 83.8033 85.4092 6.98910
7 73.6789 75.4300 77.1581 78.8627 80.5433 82.1993 83.8303 85.4358 87.0152
8 73.7083 75.4590 77.1867 78.8909 80.5711 82.2267 83.8573 85.4623 87.0413
9 73.7377 75.4880 77.2153 78.9191 80.5989 82.2541 83.8842 85.4888 87.0674

10 73.7670 75.5170 77.2439 78.9473 80.6267 82.2815 83.9112 85.5154 87.0935
11 73.7964 75.5459 77.2725 78.9755 80.6544 82.3088 83.9381 85.5419 87.1196
12 73.8257 75.5749 77.3010 79.0037 80.6822 82.3362 83.9651 85.5684 87.1456
13 73.8550 75.6038 77.3296 79.0318 80.7100 82.3635 83.9920 85.5949 87.1717
14 73.8844 75.6328 77.3582 79.0600 80.7377 82.3909 84.0189 85.6214 87.1978

15 73.9137 75.6617 77.3867 79.0882 80.7655 82.4182 84.0459 85.6479 87.2238
16 73.9430 75.6907 77.4153 79.1163 80.7932 82.4456 84.0728 85.6744 87.2498
17 73.9723 75.7196 77.4438 79.1445 80.8210 82.4729 84.0997 85.7008 87.2759
18 74.0016 75.7486 77.4724 79.1726 80.8487 82.5002 84.1266 85.7273 87.3019
19 74.0309 75.7775 77.5009 79.2007 80.8765 82.5275 84.1535 85.7538 87.3279

20 74.0602 75.8064 77.5294 79.2289 80.9042 82.5548 84.1803 85.7802 87.3539
21 74.0895 75.8353 77.5580 79.2570 80.9319 82.5821 84.2072 85.8066 87.3799
22 74.1188 75.8642 77.5865 79.2851 80.9596 82.6094 84.2341 85.8331 87.4059
23 74.1481 75.8931 77.6150 79.3132 80.9873 82.6367 84.2609 85.8595 87.4319
24 74.1774 75.9220 77.6435 79.3413 81.0150 82.6640 84.2878 85.8859 87.4579

25 74.2066 75.9509 77.6720 79.3694 81.0427 82.6913 84.3146 85.9124 87.4839
26 74.2359 75.9797 77.7005 79.3975 81.0704 82.7185 84.3415 85.9388 87.5099
27 74.2651 76.0086 77.7289 79.4256 81.0980 82.7458 84.3683 85.9652 87.5358
28 74.2944 76.0375 77.7574 79.4536 81.1257 82.7730 84.3951 85.9916 87.5618
29 74.3236 76.0663 77.7859 79.4817 81.1534 82.8003 84.4220 86.0179 87.5877

30 74.3528 76.0952 77.8143 79.5098 81.1810 82.8275 84.4488 86.0443 87.6137
31 74.3821 76.1240 77.8428 79.5378 81.2087 82.8547 84.4756 86.0707 87.6396
32 74.4113 76.1529 77.8712 79.5659 81.2363 82.8820 84.5024 86.0971 87.6655
33 74.4405 76.1817 77.8997 79.5939 81.2639 82.9092 84.5292 86.1234 87.6914
34 74.4697 76.2105 77.9281 79.6220 81.2915 82.9364 84.5560 86.1498 87.7173

35 74.4989 76.2393 77.9565 79.6500 81.3192 82.9636 84.5827 86.1761 87.7432
36 74.5281 76.2681 77.9849 79.6780 81.3468 82.9908 84.6095 86.2024 87.7691
37 74.5573 76.2970 78.0134 79.7060 81.3744 83.0180 84.6363 86.2288 87.7950
38 74.5865 76.3257 78.0418 79.7340 81.4020 83.0451 84.6630 86.2551 87.8209
39 74.6157 76.3545 78.0702 79.7620 81.4296 83.0723 84.6898 86.2814 87.8468

40 74.6448 76.3833 78.0986 79.7900 81.4572 83.0995 84.7165 86.3077 87.8726
41 74.6740 76.4121 78.1270 79.8180 81.4847 83.1266 84.7432 86.3340 87.8985
42 74.7031 76.4409 78.1553 79.8460 81.5123 83.1538 84.7700 86.3603 87.9243
43 74.7323 76.4696 78.1837 79.8739 81.5399 83.1809 84.7967 86.3866 87.9502
44 74.7614 76.4984 78.2121 79.9019 81.5674 83.2081 84.8234 86.4129 87.9760

45 74.7906 76.5272 78.2404 79.9299 81.5950 83.2352 84.8501 86.4391 88.0018
46 74.8197 76.5559 78.2688 79.9578 81.6225 83.2623 84.8768 86.4654 88.0277
47 74.8488 76.5846 78.2971 79.9858 81.6500 83.2894 84.9035 86.4916 88.0535
48 74.8779 76.6134 78.3255 80.0137 81.6776 83.3166 84.9302 86.5179 88.0793
49 74.9071 76.6421 78.3538 80.0416 81.7051 83.3437 84.9568 86.5441 88.1051

50 74.9362 76.6708 78.3821 80.0696 81.7326 83.3708 84.9835 86.5704 88.1309
51 74.9653 76.6995 78.4105 80.0975 81.7601 83.3978 85.0102 86.5966 88.1566
52 74.9944 76.7283 78.4388 80.1254 81.7876 83.4249 85.0368 86.6228 88.1824
53 75.0234 76.7570 78.4671 80.1533 81.8151 83.4520 85.0635 86.6490 88.2082
54 75.0525 76.7856 78.4954 80.1812 81.8426 83.4791 85.0901 86.6752 88.2339

55 75.0816 76.8143 78.5237 80.2091 81.8701 83.5061 85.1167 86.7014 88.2597
56 75.1107 76.8430 78.5520 80.2370 81.8976 83.5332 85.1434 86.7276 88.2854
57 75.1397 76.8717 78.5802 80.2649 81.9250 83.5602 85.1700 86.7538 88.3112
58 75.1688 76.9004 78.6085 80.2927 81.9525 83.5873 85.1966 86.7800 88.3369
59 75.1978 76.9290 78.6368 80.3206 81.9799 83.6143 85.2232 86.8061 88.3626

125mm SINE BAR CONSTANTS

MIN      36°      37°     38°     39°     40°     41°     42°     43°     44°
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HOLDING POWER INFORMATION

MAGNETIC ANGLE IRONS, CHUCKS & SINE PLATES

Holding power varies greatly, depending on the size and thickness of the workpiece, the contact area
between the part and the chuck, the material the workpiece is made out of, workpiece surface finish and air
gaps between the part and the chuck.  Things that create air gaps are air, protective coatings, paint,
galvanizing, oil, rust, dirt, etc.  Holding power falls off at the ends and sides of the chuck (where the frame is
and therefore no magnets). Under near ideal conditions at the center of the chuck, using a ground 1" X 1" X
1" cube of CRS, the following average MAXIMUM holding powers were found.

The holding powers above should be derated, based on material and surface finish, using these tables.

VACUUM CHUCKS

In theory 14.7 PSI can be obtained with a vacuum chuck.  In the real world, under ideal conditions, using a
ground workpiece with all unused holes completely masked off, a MAXIMUM of approximately 10 PSI can be
obtained.  Dirt, warped parts, a rough surface finish and other factors can reduce this significantly.

HSINIFECAFRUSFOLEVEL ECROFGNIDLOH

DNUORG %001-09

DELLIMENIF %08-06

DELLIMHGUOR %05-04

HSINIFTSAC %03-02

LAIRETAM ECROFGNIDLOH

C%3.0-1.0LEETSYOLLA-NON %001

C%5.0-4.0LEETSYOLLA-NON %09

LEETSYOLLAGNITROTSID-NON %09-08

GNITSACYERG %06-04

LEETSYOLLA-NON
cRH06-55OTDENEDRAH

%05-03

,LEETSSSELNIATSCITITNETSUA
REPPOC,MUNIMULA,SSARB

%0

,NORIELGNACITENGAM
EPYTETALPENISROKCUHC

EGAREVA
MUMIXAM

ECROFGNIDLOH

BMD,SM-xx-B,SM-xx-A,6688 ISP001-09

IAM,5919 ISP05-53

CPSE,PSE,BCME,CME ISP55-44

CPSM,PSM,BCM,CM ISP05-04

CTM ISP81-01

CMR ISP53-03
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GUARANTEE

Unless otherwise stated, all products manufactured by Suburban Tool, Inc. are guaranteed against
defects in material and workmanship for one (1) year from the date of purchase.

DISTRIBUTORS

Suburban’s products are available through most industrial distributors.  Contact Suburban Tool or
one of the sales representatives listed on our website for the names of the dealers in your area.

SPECIFICATIONS & ENGINEERING DATA

Specifications and engineering data are listed as nominal sizes and are subject to change without
notice.  Contact Suburban’s engineering department for current information, if certain
specifications are critical to your design or usage.

WEIGHTS

All weights are approximate shipping weights.

MINIMUM ORDER

$25.00

TERMS

Appropriate terms will be set up on a dealer by dealer basis.  A 1-1/2% per month (18% per
annum) service charge will be added on all past due invoices.  All prices are in U.S. dollars.  All
shipments are F.O.B. Auburn Hills, Michigan.

RETURNED GOODS

Catalog items suitable for resale, that were purchased from Suburban Tool, may be returned for
credit, under the following conditions:

End users are to return goods through the dealer from whom they were purchased.

Dealer returns are to be authorized by us in writing with a Return Goods Authorization (RGA).
We will need to know:

GENERAL TERMS & CONDITIONS
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•  The model number of the item being returned.
•  The reason for the return.
•  The date of purchase and purchase order number.
•  The invoice number, if possible.

Transportation charges must be prepaid on all returns.

Credit based on the invoice price will be issued, minus a 20% restocking charge, after our
inspection and acceptance of the returned goods.  The restocking charge will be waived, if another
item of similar value is ordered as a replacement.

Special orders are not returnable.

WARRANTY REPAIRS

If a Suburban Tool product is deemed to be defective, during the warranty period, please contact
the customer service department to obtain a Return Goods Authorization (RGA).  We will need
the following:

•  The model number of the item being returned.
•  The defect claimed.
•  Proof of purchase, showing the item, the date and who it was purchased from.

The item must be returned with the transportation prepaid.  The package must be marked with
“Warranty Repair” and the RGA number.  A copy of the RGA should be included inside the
package.

Upon receipt of the item, it will be inspected and if found to be defective, it will be repaired or
replaced at Suburban Tool’s discretion.

OUT-OF-WARRANTY REPAIRS

Most of Suburban’s products can be rebuilt to like new condition for half the cost of a new one.
The rebuild would include:

•  Replacing all wear parts.
•  Regrinding work surfaces to original tolerances.
•  Repainting all appropriate surfaces.

Contact our repair department for a quote on repairing your item and instructions on returning it to
Suburban Tool for repair.  Upon receipt of your shipment, your tools will be inspected to determine
if an adjustment to the quote is required.  You will be contacted with price and delivery information
and your repair will commence, when a purchase order is received.  The customer is responsible
for all freight charges.
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47-600 76
8866-1 85
8866-2 85
9118-5 84

9118-10 84
9122-20NSP 84
9123-1 85
9124-1 85

9128 90
9128-M 90
9129 90
9129-M 90

9130 90
9130-M 90
9131 90
9131-M 90

9132 91
9132-M 91
9133 91
9133-M 91

9134 91
9134-M 91
9141 96
9143-12 96

9143-24 96
9143-36 96
9143-48 96
9146 96

9150-0001 93
9150-0002 93
9150-0003 93
9150-0004 93

9150-0005 93
9150-0006 93
9150-0008 93
9150-0009 93

9150-0010 93
9150-0011 93
9150-0012 93
9150-0013 93

9150-0014 93
9150-0015 93
9150-0016 93
9150-0018 93

9150-0019 93
9150-0021 93
9150-0022 93
9150-0023 93

9150-0025 93
9150-0026 93
9150-0027 93

9150-0028 93
9150-0030 93
9150-0031 93
9150-0032 93

9150-0033 93
9150-0034 93
9150-0035 93
9150-0036 93

9150-0037 93
9150-0038 93
9150-0039 93
9150-A 93

9150-B 93
9150-C 93
9151-1 92
9151-2 92

9160 94
9161 94
9162 94
9163 94

9164-A 94
9164-B 94
9165-24 94
9165-32 94

9165-40 94
9165-48 94
9165-64 94
9166-6 89

9168-36G 95
9168-36S 95
9168-48G 95
9168-48S 95

9168-60G 95
9168-60S 95
9168-72S 95
9168-96S 95

9168-120S 95
9169-12 95
9169-24 95
9169-36 95

9169-48 95
9169-60 95
9169-72 95
9180-G 86

9180-S 86
9181-10G 87
9181-10S 87
9181-20G 87

9181-20S 87
9183-10 89
9183-8 89

9185-10G 88
9185-10S 88
9185-12G 88
9185-12S 88

9185-16G 88
9185-16S 88
9185-18G 88
9185-18S 88

9185-20G 88
9185-20S 88
9185-22G 88
9185-22S 88

9185-26G 88
9185-26S 88
9191-G 86
9191-S 86

9192-G 86
9192-S 86
9193-G 86
9193-S 86

9194-G 86
9194-S 86
9195 88
9201-G 87

9201-S 87
9202-G 87
9202-S 87
9203 78

9204 79
9205-8 81
9205-8IM 83
9205-12 81

9205-12IM 83
9205-16 81
9205-16IM 83
9205-18 80

9205-20 81
9205-20IM 83
9205-24 81
9205-24IM 83

9205-28 81
9205-28IM 83
9205-30G 82
9205-30S 82

9205-32 81
9205-32IM 83
9205-36 80
9205-48G 82

9205-48S 82
9205-80 80
9205-80G 82

9205-80S 82
9205-150BN 81
9205-225BN 81
9205-300BN 81

9209-G 82
9209-S 82
9228 85
9229 85

9314-S 97
9320-212 83
9805-1 92
9805-1M 92

9805-2 92
9805-2M 92
9806-1 92
9806-1M 92

A-5-MS 44
A-5-SP 41
A-10-MS 44
A-10-SP 41

A-15-MS 44
A-15-SP 41
AB-1 71
AB-2 71

AB-3 71
AB-4 71
AB-5 71
AB-10 71

AB-10-ST 71
AB-12-ST 71
AB-15 71
AB-20 71

AB-25 71
AB-30 71
AB-HLF 71
AB-QTR 71

AP-333 25
AP-333-M 25
AP-334-M-S0 25
AP-334-S0 25

AP-443-H 25
AP-443-H-KIT 27
AP-443-NH 25
AP-443-NH-M 25

AP-444-M-S1 25
AP-444-S1 25
AP-445 26
AP-445-AY 26

AP-445-FC 26
AP-445-M 26
AP-445-SC 26
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AP-446-M-S2 25
AP-446-S2 25
AP-664-M-S1 25
AP-664-S1 25

B-3-MS 43
B-3-SP 40
B-5-MS 43
B-5-SP 40

B-10-MS 43
B-10-SP 40
B-12 42
B-15-MS 43

B-15-SP 40
B-24 42
B-34 42
B-60 42

B-123-H11-M 68
B-123-H1-M 68
B-123-H23-M 68
B-123-NH-M 68

B-234-H23-M 68
B-246-H23-M 68
BX-123 75
BX-66 75

BX-AP333 75
BX-AP334 75
BX-AP444 75
BX-AP446 75

BX-AP664 75
BX-MC44 75
BX-MG5CVS1 75
BX-MSP363 75

BX-MSP44 75
BX-MSP612 75
BX-MSPC612 75
BX-MSPC66 75

BX-PG613 75
BX-SB111 75
BX-SB1110 75
BX-SP128 75

BX-SP136 75
BX-SPC1212 75
BX-SPC612 75
BX-SV337 75

BX-SV411 75
BX-V225 75
BX-V237 75
BX-VB222M 75

BX-VB334 75
BX-VB334M 75
BX-VB466M 75

BXP-040404 29
BXP-040404-G 29
BXP-040406 29
BXP-040406-G 29

BXP-040606 29
BXP-040606-G 29
BXP-050505 29
BXP-050505-G 29

BXP-051010 29
BXP-051010-G 29
BXP-060606 29
BXP-060606-G 29

BXP-060608 29
BXP-060608-G 29
BXP-061212 29
BXP-061212-G 29

BXP-080808 29
BXP-080808-G 29
C-36 27
C-36-M 27

CAP-46 26
CAP-46-M 26
CC-150-AV 51
CC-150-MV 51

CC-300-AV 51
CC-500-AV 51
CM-5C 59
CM-5C-FVB 59

CS-6 73
CS-12 73
DMB-44 52
DMB-48 52

DMB-66 52
DMB-510 52
DMB-512 52
DMB-610 52

DMB-612 52
DMB-614 52
DMB-618 52
DMB-815 52

DMB-818 52
DMB-820 52
DMB-824 52
DMB-1015 52

DMB-1018 52
DMB-1020 52
DMB-1024 52
DMB-1218 52

DMB-1224 52
EMC-612-L-S2 46
EMC-612-T-S2 46

EMC-618-L-S2 46
EMC-618-T-S2 46
EMC-1218-L-S2 46
EMC-1218-T-S2 46

EMC-1224-L-S2 46
EMC-1224-T-S2 46
EMCB-612-L 50
EMCB-612-T 50

EMCB-618-L 50
EMCB-618-T 50
EMCB-815-L 50
EMCB-815-T 50

EMCB-818-L 50
EMCB-818-T 50
EMCB-824-L 50
EMCB-824-T 50

EMCB-1015-L 50
EMCB-1015-T 50
EMCB-1024-L 50
EMCB-1024-T 50

EMCB-1036-L 50
EMCB-1036-T 50
EMCB-1216-L 50
EMCB-1216T 50

EMCB-1218-L 50
EMCB-1218-T 50
EMCB-1224-L 50
EMCB-1224-T 50

EMCB-1230-L 50
EMCB-1230-T 50
EMCB-1236-L 50
EMCB-1236-T 50

ESP-126-L-S2 38
ESP-126-T-S2 38
ESP-186-L-S2 38
ESP-186-T-S2 38

ESP-612-L-S2 38
ESP-612-T-S2 38
ESP-618-L-S2 38
ESP-618-T-S2 38

ESP-1218-L-S2 38
ESP-1218-T-S2 38
ESP-1224-L-S2 38
ESP-1224-T-S2 38

ESP-1812-L-S2 38
ESP-1812-T-S2 38
ESP-2412-L-S2 38
ESP-2412-T-S2 38

ESPC-612-L-S2 39
ESPC-612-T-S2 39
ESPC-618-L-S2 39

ESPC-618-T-S2 39
ESPC-1218-L-S2 39
ESPC-1218-T-S2 39
GAW-122418 22

GAW-161209 22
GAW-161209-G 22
GAW-183024 22
GAW-201612 22

GAW-201612-G 22
LM-800 74
LM-1600 74
LM-3000 74

MAI-644 55
MC-36-FP 47
MC-44-FP-S0 47
MC-66-FP-S1 47

MC-66-S1 47
MC-99 47
MC-99-FP 47
MC-612-FP-S2 47

MC-612-S2 47
MC-618-FP-S2 47
MC-618-S2 47
MC-812-FP-S2 47

MC-812-S2 47
MC-1212-FP-S2 47
MC-1212-S2 47
MC-1218-FP-S2 47

MC-1218-S2 47
MC-1224-FP-S2 47
MC-1224-S2 47
MCB-47 49

MCB-47-FP 49
MCB-510 49
MCB-510-FP 49
MCB-612 49

MCB-612-FP 49
MCB-614 49
MCB-614-FP 49
MCB-618 49

MCB-618-FP 49
MCB-812 49
MCB-812-FP 49
MCB-815 49

MCB-815-FP 49
MCB-818 49
MCB-818-FP 49
MCB-824 49

MCB-824-FP 49
MCB-1015 49
MCB-1015-FP 49
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MCB-1018 49
MCB-1018-FP 49
MCB-1024 49
MCB-1024-FP 49

MCB-1212 49
MCB-1212-FP 49
MCB-1218 49
MCB-1218-FP 49

MCB-1224 49
MCB-1224-FP 49
MCS-4 73
MCS-6 73

MG5-BTS 57
MG-5CV-S1 56
MG5-MD 57
MM-25R 61

MSP-44-FP-S0 36
MSP-66 36
MSP-66-FP 36
MSP-66-FP-S1 36

MSP-66-S1 36
MSP-126-FP-S2 36
MSP-126-S2 36
MSP-128-FP-S2 36

MSP-128-S2 36
MSP-186-FP-S2 36
MSP-186-S2 36
MSP-363-FP 36

MSP-612-FP-S2 36
MSP-612-S2 36
MSP-618-FP-S2 36
MSP-618-S2 36

MSP-812-FP-S2 36
MSP-812-S2 36
MSP-1212-FP-S2 36
MSP-1212-S2 36

MSP-1218-FP-S2 36
MSP-1218-S2 36
MSP-1224-FP-S2 36
MSP-1224-S2 36

MSP-1812-FP-S2 36
MSP-1812-S2 36
MSP-2412-FP-S2 36
MSP-2412-S2 36

MSPC-44-FP-S0 37
MSPC-66 37
MSPC-66-FP 37
MSPC-66-FP-S1 37

MSPC-66-S1 37
MSPC-612-FP-S2 37
MSPC-612-S2 37

MSPC-618-FP-S2 37
MSPC-618-S2 37
MSPC-812-FP-S2 37
MSPC-812-S2 37

MSPC-1212-FP-S2 37
MSPC-1212-S2 37
MSPC-1218-FP-S2 37
MSPC-1218-S2 37

MTC-L 54
MTC-L-FP 54
MTC-S 54
MTC-VB 54

MTC-VB-M 54
MV-14 2
MV-14-20X 4
MV-14-50X 4

MV-14-BASE 4
MV-14-CTR 5

MV-14-HOOD 4

MV-14-P 2
MV-14-Q 3
MV-14-QE 3
MV-14-QR 3

MV-14-QRE 3
MV-14-RD2 4
MV-14-S 3
MV-14-SE 3

MV-14-VB 5
MV-140-QRE 1
MV-140-S 1
MV-140-SE 1

MV-DRO2 7
MV-DRO2E 7
OC-1-10X 6
OC-1-20X 6

OC-1-50X 6
OC-2-10X 6
OC-2-20X 6
OC-2-50X 6

OC-6 6
OC-10-10X 6
OC-10-20X 6
OC-10-50X 6

OC-29-10X 6
OC-29-20X 6
OC-29-50X 6
P-06025038 71

P-06025038-M 70
P-06025050 71
P-06025050-M 70

P-06025063 71
P-06025063-M 70
P-06025075 71
P-06025075-M 70

P-06025100 71
P-06038050 71
P-06038050-M 70
P-06038063 71

P-06038075 71
P-06038075-M 70
P-06050063 71
P-06050063-M 70

P-06050075 71
P-06050075-M 70
P-06050100 71
P-06050100-M 70

P-06063100-M 70
P-06075100-M 70
P-06075150-M 70
P-08050100 71

P-08050100-M 70
P-08063150-M 70
P-08075100 71
P-08075100-M 70

P-08075125 71
P-08075125-M 70
P-08075163-M 70
P-12075100 71

P-12075100-M 70
P-12100150 71
P-12100150-M 70
P-12100200 71

P-12100200-M 70
P-12150200 71
P-12150200-M 70
P-12150300 71

P-12150300-M 70
P-18100200-M 70
P-24100200-M 70
P-36100200-M 70

P4W-SET-A 70
P4W-SET-B 70
PAW-020202 23
PAW-020202-G 23

PAW-030303 23
PAW-030303-G 23
PAW-040404 23
PAW-040404-G 23

PAW-050505 23
PAW-050505-G 23
PAW-060606 23

PAW-060606-G 23
PAW-060810 23
PAW-060810-G 23
PAW-080808 23

PAW-080808-G 23
PAW-081006 23
PAW-081006-G 23
PAW-101010 23

PAW-101010-G 23
PAW-121212 23
PAW-121212-G 23
PB-123 68

PE-105 98
PG-613 72
PM-V2 58
RMC-5 53

RMC-6 53
RMC-6-FP 53
RMC-8-FP 53
RMC-9 53

RMC-10 53
RMC-10-FP 53
RMC-12 53
RMC-12-FP 53

RMC-15 53
RMC-16 53
RMC-20 53
RRV-473 5

SAO-040303 24
SAO-040303-G 24
SAO-060504 24
SAO-060504-G 24

SAO-070504 24
SAO-070504-G 24
SAO-080605 24
SAO-080605-G 24

SAO-090706 24
SAO-090706-G 24
SAO-100806 24
SAO-100806-G 24

SAO-120908 24
SAO-120908-G 24
SAW-030302 24
SAW-030302-G 24

SAW-040303 24
SAW-040303-G 24
SAW-060504 24
SAW-060504-G 24

SAW-070504 24
SAW-070504-G 24
SAW-080605 24
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SAW-080605-G 24
SAW-090706 24
SAW-090706-G 24
SAW-100806 24

SAW-100806-G 24
SAW-120908 24
SAW-120908-G 24
SB-111 72

SB-1110 72
SE-12-SSBHD 67
SE-12-SSHD 67
SE-12-TS 67

SE-12-TSB 67
SE-24-CI 68
SE-24-SSBHD 67
SE-24-SSHD 67

SE-24-TS 67
SE-24-TSB 67
SE-24-TSBG 67
SE-36-CI 68

SE-36-SSBHD 67
SE-36-SSHD 67
SE-36-TS 67
SE-36-TSB 67

SE-36-TSBG 67
SE-48-CI 68
SE-48-SSBHD 67
SE-48-SSHD 67

SE-48-TS 67
SE-48-TSB 67
SE-48-TSBG 67
SE-60-SSBHD 67

SE-60-SSHD 67
SE-72-CI 68
SE-72-SSBHD 67
SE-72-SSHD 67

SE-72-TS 67
SE-72-TSB 67
SE-96-CI 68
SE-96-SSBHD 67

SE-96-SSHD 67
SE-96-TS 67
SE-96-TSB 67
SE-120-TSB 67

SE-6024-CI 68
SM-5C 60
SP-44-S0 34
SP-66-S1 34

SP-126-S2 34
SP-128-S2 34
SP-136 34

SP-186-S2 34
SP-555 34
SP-612-S2 34
SP-618-S2 34

SP-812-S2 34
SP-1212-S2 34
SP-1218-S2 34
SP-1224-S2 34

SP-1812-S2 34
SP-2412-S2 34
SPBM-10 45
SPC-1212-S2 35

SPC-1218-S2 35
SPC-44-S0 35
SPC-66-S1 35
SPC-612-S2 35

SPC-618-S2 35
SPC-812-S2 35
SS-0 75
SS-0AF 33

SS-0BF 33
SS-1 75
SS-1A 33
SS-1AF 33

SS-1B 33
SS-1BF 33
SS-1C 33
SS-1CF 33

SS-1D 33
SS-1DF 33
SV-337 64
SV-337-S1 64

SV-411 64
SV-411-S2 64
SV-612 64
SV-612-S2 64

TAP-121818 22
TAP-122424 22
TSC-1 9
TSC-2 9

TSC-3 9
TSC-4 9
TSC-5 9
TSC-6 9

TSC-400836 9
TSC-4001036 9
TSC-4001236 9
TSC-500836 9

TSC-5001036 9
TSC-5001236 9
TSC-6301036 9

TSC-6301236 9
TSC-6301436 9
TSC-6301636 9
TSH-1 13

TSH-2 13
TSLOT-1 10
TSLOT-2 10
TSO-1 14

TSO-2 14
TSR-5 15
TSR-6 15
TSR-400636 15

TSR-500836 15
TSR-6301036 15
TST-1 11
TST-2 11

TST-3 11
TST-4 11
TST-5 11
TST-400536 11

TST-500536 11
TST-630636 11
TSW-1 12
TSW-2 12

TSW-3 12
TSW-4 12
TTPR-1520200 20
TTPR-2024200 20

TTPR-2432238 20
TTPS-1616200 20
TTPS-2020200 20
TTPS-2424200 20

TTPS-3232238 20
TWP-001 69
TWP-002 69
TWP-003 69

TWP-004 69
TWP-005 69
TWP-006 69
TWP-007 69

TWP-008 69
TWP-009 69
TWP-010 69
TWP-011 69

TWP-012 69
TWP-013 69
TWP-014 69
TWP-015 69

TWP-016 69
TWP-017 69
TWP-018 69

TWP-019 69
TWP-020 69
TWP-021 69
TWP-022 69

TWP-023 69
TWP-024 69
TWP-025 69
TWP-026 69

TWP-027 69
TWP-9-SET-A 69
TWP-9-SET-B 69
TWP-9-SET-C 69

TWP-22-SET 69
URA-030405 28
URA-030405-G 28
URA-040406 28

URA-040406-G 28
URA-040506 28
URA-040506-G 28
URA-040508 28

URA-040508-G 28
URA-050710 28
URA-050710-G 28
URA-050810 28

URA-050810-G 28
URA-050812 28
URA-050812-G 28
URA-060608 28

URA-060608-G 28
URA-080916 28
URA-080916-G 28
URA-081012 28

URA-081012-G 28
V-225 62
V-225-S0 62
V-237 62

V-237-J 62
V-237-J-S1 62
V-237-S1 62
V-411 62

V-411-NC 63
V-411-NC-M 63
V-411-S2 62
V-612 62

V-612-NC 63
V-612-NC-M 63
V-612-S2 62
VB-222 65

VB-222-M 65
VB-222-M-S0 65
VB-222-S0 65
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VB-225-MCI 66
VB-334 65
VB-334-M 65
VB-334-M-S1 65

VB-334-S1 65
VB-335 65
VB-335-M 65
VB-336-MCI 66

VB-466 65
VB-466-M 65
VB-466-M-S2 65
VB-466-S2 65

VB-467 65
VB-467-M 65
VB-602 65
VB-602-M 65

VB-602-M-S0 65
VB-602-S0 65
VB-604 65
VB-604-M 65

VB-604-M-S1 65
VB-604-S1 65
VB-666 65
VB-666-M 65

VB-667-MCI 66
VB-688-MCI 66
VB-888-CI 66
VB-888-CIM 66

VB-101010-CI 66
VB-101010-CIM 66
VB-121212-MCI 66
VC-66-S1 48

VC-612-S2 48
VC-618-S2 48
VCP-14-MM 48
VCP-34-MM 48
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1-2-3, 2-3-4 & 2-4-6 Blocks 68, 92

3-Axis Reference Square 97

90° Indicator Gage 76

A
Affiliated Companies i.b.c.

Angle Blocks 71

Angle Irons
Box 89
Duplex 87
Magnetic 55, 88
Magna-Square™ 55
Slotted 24, 88
Universal Right 28, 86

Angle Plates
Compound 26
Giant Slotted - Webbed 22
Plain - Webbed 23
Precision 25
Sine Angle 85
Slotted - Webbed & Open 24
Stepped 25-26
Tool-Master™ 27
T-Slotted - Webbed 22
Universal Right 28, 86
V-Step 26

B
Bars, Sine 72, 84

Baseplate & Tailstock 57

Base, Cabinet 4

Bench Center
Beds 82
Bull-Nose Centers 81
Dial Indicator 83
Head & Tailstocks 81
Indicator Mounting Brackets 83

Bench Centers
Instrument 78
Intermediate 79
Standard 80

Beds, Bench Center 82

Blocks
1-2-3, 2-3-4 & 2-4-6 68, 92
Angle 71
Sine 72, 84
Tooling 20-21
Tri 68, 92
Vee 5, 65-66, 90-92

Boring Mill Parallels 94

Box
Angle Irons 89
Parallels 69-71, 92-94
Wooden Storage 75

Brackets, Indicator Mounting 83

C
Cases, Wooden Storage 75

Cast Iron
Parallels 94
Straight Edges 68, 95
V-Blocks 66, 91

Cabinet Base 4

Centers
Bench 78-83
Head & Tailstocks 81
Optical Comparator 5

Charts, Overlay 6

Chuck Controls 51

Chucks
Electromagnetic 46, 50
Magnetic Toolmaker’s 54
Magnetic Sine 36-39, 43-44, 85
Magnum-Force™ 52
Permanent Magnetic 47, 49, 52-55
Round Magnetic 53
Sine Plate 46-48
Squaring 47
Surface Grinder 49-52
Vacuum 48

Collet-Master™ Index Fixture 59

Companies, Affiliated i.b.c.

Constants, Sine Bar 102-126

Comparators, Optical 1-7

Comparator Square 96

Compatability Chart, SineSet™ 32

Complete SineSets® 33

Compound
Angle Plate 26
Sine Plates 35, 37, 39, 41, 44, 85

Controls, Electromagnetic Chuck 51

Cube 29

Custom
Pallet Fixtures 9-19
Tooling Plates 20-21

Cylinder Square
Magnetic 73
Steel 73, 96

D
Dial Indicator 83

Digital Readout 4, 7

Display, Remote 4, 7

Distributors 130

Drive, Motor 57

Duplex Angle Irons 87

E
Electromagnetic

Chuck Controls 51
Chucks 46, 50
Sine Plates 38-39

Engineering Data 130

F
Faceplate & V-Block 59

Fixtures
Index 56-61
Pallet 9-19
Taper Testing 84

Formulas 103

G
Gage

90° Indicator 76
Planer 72

General Terms 130-131

Guarantee 130

H
Headstocks, Bench Center 81

Heavy-Duty
Bench Center Beds 82
Sine Plates 42

Holding Power Information 129

Hood, Optical Comparator 4

I
Index Fixtures 56-61
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Indicator
Dial 83
Gage, 90° 76
Mounting Brackets 83

Instrument Bench Center 78

Intermediate Bench Center 79

Irons
Box Angle 89
Magnetic Angle 55, 88
Measuring 87
Pallet 89
Universal Right Angle 28, 86

K
Kits

Angle Block 71
Angle Plate 27
Complete SineSet™ 33
Motor Drive 57
Parallel 69,70, 93
Tool-Master™ Angle Plate 27

Knees, Toolmaker’s 86

L
Lenses, Optical Comparator 4

Leveling Straight Edges 95

Lift-Master™ Magnetic Lifts 74

Lifts, Permanent Magnetic 74

M
Magna-Square™ Angle Iron 55

Magna-Sine™ Sine Plates 43-44

Magnetic
Angle Irons 55, 88
Chuck Controls 51
Chucks 46-47, 49-55
Chucks, Sine Angle 38, 45, 85
Cylinder Squares 73
Lifts 74
Parallels
Sine Plates 38-41, 45-46, 85
Toolmaker’s Chucks 54
Transfer Parallels 92
Transfer V-Blocks 92
V-Blocks 54

Magnum-Force™ Chucks 52

Master-Grind™
Base & Tailstock 57
Index Fixture 56
Motor Drive Kit 57

Master-Sine™ Sine Plates 40-42

Master-View™ Comparators 1-7

Measuring Irons 87

Mill-Master™ Sine Plate 45

Mini-Master™ Index Fixture 61

Minimum Order 130

Motor Drive Kit 57

Mounting Brackets, Indicator 83

O
One-Two-Three Blocks 68, 92

Optical Comparators 1-7

Out-of-Warranty Repairs 131

Overlay Charts 6

P
Pallet

Fixtures 9-19
Irons 89

Parallels
2-Way Steel 69
4-Way Steel 70-71, 93
Box 29, 94
Cast Iron 68, 94
Individual Steel 71, 93
Magnetic Transfer 92
Matched Steel 69-70
Planer & Boring Mill 94
Sets 69-70, 93
Steel 69-71, 93

Permanent Magnetic
Chucks 47, 49, 52-55
Lifts 74
Sine Plates 36-37, 43-44

Planer Gage 72

Planer & Boring Mill Parallels 94

Plates
Angle 22-28
Custom Tooling 21
Magnetic Sine 36-39, 43-44, 85
Sine 34-45, 85
Sine Angle 36-37, 42-44, 87
Tooling 20-21
Universal Right Angle 28, 86

Power Information, Holding 129

Precision
Ground Steel Angle Plates 25
Steel V-Blocks 5, 65, 90
Tri-Blocks 68, 92
Vises 62-63

Protractor, Universal Propeller 98

Pumps, Vacuum 48

Punch Master™ Index Fixture 58

R
Readout, Remote Digital 4, 7

Reference Square, 3-Axis 97

Remote Digital Readout 4, 7

Repairs 131

Returned Goods 130

Right Angle Irons 28, 86

Robbins Line 40-44

Rotary Vise 5

Round Magnetic Chucks 53

S
Sets

Angle Block 71
Angle Plate 27
Complete SineSet™ 33
Parallel 69-70, 93
Tool-Master™ Angle Plate 27

Sine
Angle Magnetic Chucks 36, 43, 85
Angle Plates 34-45, 85
Bar Constants 104-128
Bars 72, 84
Block Taper Testing Fixture 84
Blocks 72, 84
Plate Chucks 46-48
Plates 34-45, 85
Tables 104-128
Vises 64

SineSet™
Angle Plates 25
Chucks 46-48
Compatibility Chart 32
Complete Sets 33
Complete System 30-31
Index Fixtures 56
Magnetic Sine Plates 36-39
Sine Plates 34-39
Sine Vises 64
System 30-32
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Suburban Tool, Inc.

V-Blocks 65
Vacuum Chucks 48
Vises 62

Slotted Angle Irons 24, 88

Specials 8

Specifications 130

Spin-Master™ Index Fixture 60

Squaring Chucks 47

Squares
3-Axis Reference 97
Comparator 96
Cylinder 73, 96
Magna-Square™ 55
Magnetic Cylinder 73

Standard
Bench Centers 80
Duty Bench Center Beds 82

Steel
Parallels 69-71, 93
Straight Edges 67, 95
V-Blocks 65, 90

Storage Cases 75

Straight Edges
Cast Iron 68, 95
Leveling 95
Steel 67, 95

Surface Grinder Chucks 49-52

T
Tables & Formulas 101-129

Taft-Peirce Metrology 77-98

Tailstock
Baseplate & 57
Bench Center 81

Taper Testing Fixture 84

Terms & Conditions 130-131

Three-Axi s Reference Square 97

Tombstones 9-19

Tool-Master™ Angle Plate Set 27

Toolmaker’s
Knees 86
Magnetic Chucks 54

Tooling Plates 20-21

Tri-Blocks, Precision 68, 92

U
Universal Propeller Protractor 98

Universal Right Angle Irons 28, 86

V
V-Blocks

Cast Iron 66, 91
Collet-Master™ 59
Faceplate & 59
Magnetic 54
Magnetic Transfer 92
Optical Comparator 5
Precision Steel 66, 90

Vacuum Chucks & Pumps 48

Vises
N/C 63
Optical Comparator 5
Precision 62
Rotary 5
Sine 64

W
Warranty Repairs 131

Weights 130

Wooden Storage Cases 75
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BRAIN TEASER ANSWERS

M

A

G I

N N P

E D A

T E L

I X L

C F E

L I T

I X F

F T I

M A G N E T I C C H U C K X

Y R T

L E V A C U U M C

P S I N E V I S E - R

A N A B E

S T R A I G H T E D G E N L

A E G O

L T R I - B L O C K

L O V S E K

E P I Q P

L T S U P L A N E R G A G E

S I N E P L A T E A

C R T

B O X P A R A L L E L B E N C H C E N T E

L

C

O

M

P

A S I N E P L A T E S
7 5

A N G L E P L A T E S
3

M A G N E T I C C H U C K S
1

I N D E X F I X T U R E
6

S I N E V I S E S
4

V A C U U M C H U C K S

V - B L O C K S

V I S E S
2

S I N E S E T
1 2 3 4 5 6 7(See Brain Teasers on pages 99-100)



Rapid Prototype Company
4141 N. Atlantic Boulevard
Auburn Hills, Michigan 48326-1570
Phone:  (248) 391-6600
Fax:  (248) 393-8430
E-mail:  rapid@rpparts.com
Website:  www.rpparts.com

Rapid Prototype Company, Inc. is a  full-service source for innovative rapid prototyping
services and short-run manufacturing. Established in 1994,  Rapid Prototype Company
offers a variety of processes and materials. Prototype parts are made directly from your
CAD in a variety of materials utilizing either SLS (Selective Laser Sintering) or SLA
(Stereolithography) technologies.  Short-run prototype production is provided from
secondary tooling to meet your immediate delivery requirements.  Consider our newest
material, Laser Sintered Metal, to shorten your lead time for complex production mold
inserts and metal parts.  Rapid Prototype Company provides high quality, proven solutions
for all your design, prototype and short-run manufacturing needs.

4141 North Atlantic Boulevard
Auburn Hills, MI  48326
Phone:  (248) 391-7400
Fax:  (248) 391-7402
E-mail:  laser@laserdco.com
Website:  www.laserdco.com

Laser Dynamics provides complete engraving services with the use of state-of the-art
engraving systems.  With over 15 years experience, Laser Dynamics provides
engraving services for diverse industries including:  Advertising, Automotive,
Aerospace, Charity, Construction, Education, Electronics, Entertainment, Industrial,
Medical, Special Events and Sports.  Materials engraved include glass, leather, metal,
plastic and wood.  Large and small jobs are welcome.  Our creative and experienced
staff is ready to serve you.

LASER DYNAMICS

AFFILIATED COMPANIES
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