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. X, X-Y, X-Y-Z Positioners with Micrometers

. Crossed Roller Slides

PIC Design has added several new linear slide
products to its line of precision Ball Slides. For
higher load carrying capability and higher accu-
racy, a line of crossed roller rails and slides has
been added. The Ball Slide line has been ex-
panded to include additional sizes and PIC now
offers a line of X, XY and XYZ Positioners with
micrometers.

PIC Linear Slides — a brief overview.

BALL SLIDES

Precision Ball Slides assemblies are used as guides
and supports in various applications providing low
friction and high accuracy for precise, linear, uni-
form movement. The wide range of sizes and load
carrying capabilities enables the designer or en-
gineer to select the appropriate ball slide for the
particular application. Ball slides are used in many
applications, such as assembly fixtures, packaging
machinery, medical and optical instruments, com-
puter disk drives and printers, copiers and other
precision equipment.

The slides low friction is due to the hardened stain-
less steel balls rolling between ground hardened
rods, providing low starting and rolling friction for
moving light and heavy loads. The high accuracy
is attributed to the aluminum bodies having flat,

smooth top and bottom surfaces. Riding parallel
to the line of motion, they provide straight line ac-
curacy to .0005" per inch of travel. The assem-
bled units are preloaded to prevent side play and
backlash and to ensure positional repeatability to
.0002” to maintain precise, uniform, linear
movement.

POSITIONERS WITH MICROMETERS

The positioners are supplied assembled and fea-
ture low friction, high accuracy and repeatability
as do the ball slides. PIC positioners are supplied
for multi-axis applications, “X”, “XY” and “XYZ”
configurations. Spring loaded micrometer drives
allow precise repeatable adjustments with low fric-
tion and zero hacklash. (Micrometers available in
inch or metric units) The product line includes the
subminiature series which contains the smallest
commercially available positioner and the standard
series which is ideal for most gaging and positioning
applications, such as measuring instruments and
optical assemblies.

RAILS

Rails, also referred to as Crossed Roller Linear
Bearings Sets, are compact precision bearings that
can support and guide high loads with high accura-
cy and repeatability, low friction and low starting
force. Each bearing consists of a pair of hardened
steel ways cantaining 90° vee grooves and a row
of alternately crossed cylindrical rollers. The

hardened steel rollers are captive in a brass cage
for easy handling and assembly and permanent
alignment. These ways are installed face to face
with the rollers between the vee grooves, so that
the user can mount in any direction or orientation
to fulfill the application without adding a whole slide
to the system. Rails are sold in sets consisting of
two bearings (4 way bars, 2 roller cages and end
stops).

CROSSED ROLLER SLIDES

The crossed roller slides incorporate the rails to
provide precise linear motion with low friction at
a higher load carrying capability than ball slides.
The crossed roller slides are available in either a
steel or aluminum body. The steel crossed roller
slides offer a high support stiffness for the load,
thus resulting in a straight line accuracy of .00008”
over 4 inches of length and .00012 over 12.5" of
length. The aluminum crossed roller slides offer
low cost and lightweight body that may e neces-
sary in weight sensitive applications. The straight
line accuracy of the aluminum slide is .0001" per
inch of travel.

The steel or the aluminum crossed roller slides are
available in a variety of sizes for applications in-
cluding precision instruments, office and commu-
nications equipment, surface and tool grinders,
assembly fixtures and other applications which re-
quire precise, uniform linear motion.
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TECHNICAL SECTION

PIC Design has included a straight line accuracy table to select the
type of linear slide that will meet the accuracy required by the particular
application. Straight line accuracy is the amount of deflection over the
center line of the carriage and parrallel to the line of motion. Also in-
cluded are the maximum travel and maximum load capacity of each
series of Ball Slides, X-XY-XYZ positioners with micrometer, aluminum
and steel crossed roller slides.

BALL SLIDES

SERIES FEATURES
Max. Travel Max. Load
PBO4 Smallest commercially available ball 05" 15" 151
slides. Long life and high accuracy for
computer disk drives, printers, plotters,
and copiers.
PB05 Same accuracy as larger slides. !deal 05” -50” 4-18 ib.
for compact instruments.
PB08 Compact profile for restricted spaces, 05" -50” 8-18 Ib.
yet high load capacity.
PB1 Popular series meets many needs with 05" -2.0” 10-15 Ib.
moderate travel requirements. Wider
profile for good load support.
PB12 Heavier balls and ways provide high load 0.75” -80” 15-40 Ib.
capacity and long travel for controls,
other medium duty applications.
PB15 Larger slides for heavy loads with no 1.0” -8.0" 15-55 Ib.
sacrifice in life, accuracy, and repeata-
bility.
PB2 Rugged slides for high loads, 10" -80” 20-90 ib.
very short overall lengths.
PB3 Widest profile for longest travel, 150" 12.0” 35-205 Ib.
highest capacity.
ALUMINUM CROSSED ROLLER SLIDES
SERIES FEATURES
Max. Travel Max. Load
in. (mm) ibf (kgf)
PNBT-1000A  The same 1.5mm roller used in the 3 (76) 198 (90)
PNBT-1000 series is utilized, but is a
lighter weight and lower cost carriage
with extended travel.
PNBT-2000A  The 2mm crossed roller rail set with a 3(76) 198 (90)
larger profile than the 1000A series.
PNBT-3000A  The 3mm roller has the same travel as 3 (76) 477 (217)
the PNBT-2000A, but more than twice
the foad carrying capability.
PNBT-4000A  The 4mm set of crossed roller rails 4 (102) 723 (329)
offers 25% more travel with 25% more
load carrying capability than the
PNBT-3000A series.
2-2

STRAIGHT LINE ACCURACY TABLE

ACCURACY TYPE

.0005 infin Ball Slides

.0005 infin Positioners

.00008 infin Steel Crossed Roller Slides
.0001 infin Aluminum Crossed Roller Slides

SERIES

100, 200

300

400, 450
500

1200, 2200

SERIES

PNBT-1000

PNBT-2000

PNBT-3000

PNBT-4000

PNBT-6000
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X, XY, XYZ POSITIONERS WITH MICROMETERS

FEATURES

Micrometer Max. Load
Subminiature ball slides only .38” high 0.50" 41h.
with miniature micrometer drives, for
restricted space applications.
Heavy duty subminiature series. Stan- 050" 12 th.
dard and low profile XYZ models.
Popular standard series meets majority ~ 0.50", 1.0" 20-42 1b.
of gaging and positioning needs. Low  13mm, 25mm
profile XYZ model included.
Standard duty series with oversize table ~ 1.0” 30 Ib.
area. Standard and low profile XYZ
models.

STEEL CROSSED ROLLER SLIDES
FEATURES
Max. Travel Max. Load
in. (mm) Ibf (kgf)

The smallest slide of the line 1.260 (32) 14.3 (65)
utilizing a set of the 1.5mm crossed
rofler rails.
A series with 25% more width of carriage  1.969 (50) 209 (95)
with almost 10X the load carrying ca-
pacity of the PNBT-1000 series.
The 3mm crossed roller rail set profile 3.543 (90) 682 (310)
with same straight line accuracy as the
smaller series.
The 4mm roller slide maintains the high ~ 4.134 (105) 1034 (470)
straight line accuracy with a high load
carrying capability.
The 6mm roller slide is capable of carry-  10.43 (265) 3223 (1465)

ing heavy loads over 10" of travel.

Phone: 800-243-6125 = FAX: 203-758-8271
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TECHNICAL SECTION

When designing a system that requires the use of linear motion, the straight line
accuracy, as well as the repeatability, stiffness and the cost of the linear slide should
be looked at. PIC has included a brief but informative description of the types of
linear slides included, so that the proper linear slide will be selected for a particular
application.

Ball Slides generally are used in reciprocating applications requiring 12" or less of
travel and loads below 200 Ibs. They are comparable in accuracy to linear ball bush-
ings and offer less complexity and less cost than ball bushings within the same travel
range. The Ball Slides are capable of high speed and long life with no lubrication and
are not affected by common industrial contaminants.

The Positioners with micrometers are used in applications which are static or the
motion is intermittent, with repeatability being most significant. The positioners can
be located in the X, XY or X-Y-Z axes with little modification needed.

The crossed roller slide performs the same function as ball slides, but are capa-
ble of higher accuracy and loads. The crossed roller slide may be preloaded more
heavily than a ball slide and still maintain low friction. The steel crossed roller slide
will be 4 times as stiff or ¥ the axial play and have 10 times the load capacity of a
similar size bal} slide. The aluminum crossed roller slide utilizes the same rails as
the steel crossed rollers, but are lighter in weight, therefore sacrificing stiffness and
accuracy, but are more economical.

The crossed roller slides reduce the installation complexity if they can be accom-
modated into the system. The rails are used for applications that require the high
accuracy of the crossed rollers with the mounting and carriage bases being a part
of the application.

BALL AND CROSSED ROLLER SLIDES AND POSITIONERS

Load Ratings and Life Estimates

The rated load capacity on slides may be a mass load on a horizontal slide, or a
force load normal 10 the mounting surface in any position. The rated load must be
centered and distributed over the slide, and the base must be fully supported on a
flat mounting surface so that the slide does not act as a beam subject to concen-
trated or distributed bending forces. Loads supported by protruding arms reduce ac-
curacy and load capacity by acting as levers or ratio arms, and should be avoided
even when load forces are small. When used at the rated load capacity and moder-
ate speeds, a life of 10 million inches of travel can be expected. The expected life
at one half the rated load is 100 million inches.

Friction and Lubrication

The coefficient of friction is lower for linear bearings than for rotary bearings, where
the peripheral track is shorter on the inner race than on the outer race, causing the
ball or roller to skid on one or the other. The balls or rollers run exactly equal dis-
tances on the pair of tracks in linear bearings, permitting the balls or rollers to run
without friction, wear, or skidding at any preload. The typical coefficient of friction
for ball slides is .003.

The slides are lightly lubricated during assembly, and are self-cleaning in normal
service. Additional lubrication is required for speeds above 1800 inches/min., and is
advisable at lower speeds where high loads are applied in continuous duty appli-
cations.

Mounting and Accuracy

The mounting surfaces of the slides are machined flat and smooth, and parallel
o0 each other and the fine of motion. They must be mounted on smooth, flat sup-
ports that will not defiect under load. Especially with long slides of small cross sec-
tion, binding may be caused by distortion of the bottom member when mounted on

Maximum Operating Temperature: 100°C(212°F)

Phone: 800-243-6125 = FAX: 203-758-8271
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irregular surfaces. If so, round shims or spacers may be placed over the mounting
screws to raise the slide above the surface asperities. Bedding in epoxy resin is also
recommended.

Modifying Length of Travel for Rails

For a given length of bearing way, since there is no slip at any load, both length
of travel and load capacity depend on the number of rollers and their pitch. The
number of rollers supplied with each standard bearing set provides a trave! distance
of approximately 60% of the way length.

In some cases (e.g., when mounting space is restricted) it may be practical to in-
crease travel at the expense of load capacity by removing one or more rollers in-
stead of selecting a longer bearing. Since travel extends symmetrically around the
mean position, the travel increase is twice the pitch for each roller removed. Simi-
larly, the load capacity for the set is reduced by twice the load capacity per roller.

Roller Load
Carrying Capacity

Increase of

Roller Diameter Roller Distance Travel for Each

(P) Roller Cut-Off Per Roller
in (mm) in (mm) in (mm) 1bs (kg)
.059 (1.5) .098 (2.5) 197 (5) 8.8 (4)
.079 (2) 158 (4) 316 (8) 13.2 (6)
118 (3) 197 (5) .394 (10) 22.0 (10)
.158 (4) 275 (7) .550 (14) 44.0 (20)
.236 (6) .334 (8.5) 668 (17) 88.0 (40)

Mounting The Rail Sefs

In mounting of the rail sets, the maximum deviation from parallelism between the
two surfaces should not exceed the value listed in the chart below according to the
length of rail. The mounting and banking surfaces must be smooth and flat and ac-
curately parallel, coplaner or perpendicular respectively to achieve maximum ac-
curacy of the rail set.

Maximum deviation of parallelism

400
300
2 /
S 200 b
£
e /
= 100 V4
(4] 10 20 30 40 50 60 in.
Length of rail
®
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BALL SLIDES

- THREAD J, 4 HOLES

le— > ]

">~ C-BORE 2 HOLES
For selected screw size D tapped on PB 04 Series.

All mounting holes are located symmetrically about respective centerlines.

Specifications
Straight I!r]e accuracy: .0005/inch of travel Ma.tenal: Aluminum Basg and Carriage . * Minimum, centered around mean position.
Repeatabllltyi .0002 Finish: Clear/Black Anodize - AT PIC Optlon Typical overtravel 0.06” each direction.
Total Length Height Width Carriage Hole Spacing | o), Spacing Load Part
Travel* L A B M G C J D Capacity (Ibs.)| Number
50 75 23 .38 375 156 375 2-56 2-56 15 PB04-05
1.00 1.25 .23 .38 875 .156 875 2-56 2-56 15 PB04-10
1.50 1.75 .23 .38 1.375 156 1.375 2-56 2-56 15 PB04-15
50 1.06 32 .56 625 218 750 2-56 2-56 4 PB05-05
1.00 2.06 32 .56 1.625 .218 1.375 2-56 2-56 8 PB05-10
2.00 3.06 32 .56 2.625 218 2.375 2-56 2-56 12 PB05-20
3.00 4.06 .32 .56 3.625 218 3.375 2-56 2-56 14 PB05-30
4.00 5.06 .32 56 4.625 218 3.500 2-56 2.56 16 PB05-40
5.00 6.06 32 56 5.625 218 4.500 2-56 2.56 18 PB05-50
.50 1.06 .40 75 825 375 750 4-40 4-40 8 PB08-05
1.00 2.06 40 75 1.625 375 1.375 4-40 4-40 10 PB08-10
2.00 3.06 40 75 2.625 375 2.375 4-40 4-40 12 PB08-20
3.00 4.06 40 75 3.625 375 3.375 4-40 4-40 14 PB08-30
4.00 5.06 40 75 4625 375 3.500 4-40 4-40 16 PB08-40
5.00 6.06 40 75 5625 375 4.500 4-40 4-40 18 PB08-50
.50 1.56 .50 1.00 1.250 437 1.250 6-32 4-40 10 PB1-05
1.00 2.56 50 1.00 2.250 437 2.250 6-32 4-40 12 PB1-10
1.50 3.06 .50 1.00 2.750 437 2.750 6-32 4-40 13 PB1-15
2.00 3.56 .50 1.00 3.250 437 3.250 6-32 4-40 15 PB1-20
3.00 4.56 .50 1.00 4.250 437 4.250 6-32 4-40 18 PB1-30
75 1.56 .53 1.06 1.250 437 1.125 6-32 6-32 15 PB12-08
1.50 2.56 53 1.06 2.250 437 2125 6-32 6-32 18 PB12-15
2.00 3.56 .53 1.06 3.250 437 3.125 6-32 6-32 20 PB12-20
3.00 4.56 .53 1.06 4.000 437 3.250 6-32 6-32 25 PB12-30
4.00 6.00 53 1.06 5.500 437 4.000 6-32 6-32 30 PB12-40
6.00 8.00 53 1.06 7.500 437 5.000 6-32 6-32 35 PB12-60
8.00 10.00 53 1.06 9.500 437 7.000 6-32 6-32 40 PB12-80
1.00 2.00 62 1.50 1.375 625 1.500 6-32 6-32 15 PB15-10
2.00 3.00 .62 1.50 2.375 625 2.500 6-32 6-32 20 PB15-20
3.00 4.00 62 1.50 3.375 625 3.500 6-32 6-32 25 PB15-30
4.00 6.00 62 1.50 5.375 625 4.000 6-32 6-32 35 PB15-40
6.00 8.00 62 1.50 7.375 625 5.000 6-32 6-32 45 PB15-60
8.00 10.00 62 1.50 9.375 625 7.000 6-32 6-32 55 P815-80
1.00 2.00 75 1.75 1.375 875 1.625 6-32 6-32 20 PB2-10
1.50 275 75 1.75 2.125 875 2.250 6-32 6-32 30 PB2-15
2.00 3.25 75 1.75 2.625 875 2.750 6-32 6-32 42 PB2-20
3.00 4.00 75 1.75 3.375 875 3.500 6-32 6-32 52 PB2-30
4.00 6.00 75 1.75 5.500 875 4.000 6-32 6-32 60 PB2-40
6.00 8.00 75 1.75 7.500 875 5.000 6-32 6-32 75 PB2-60
8.00 10.00 75 1.75 9.500 875 7.000 6-32 6-32 90 PB2-80
1.00 2.62 1.00 2.62 2.125 1.250 2.125 10-32 10-32 30 PB3-10
1.50 2.62 1.00 2.62 1.625 1.250 1.875 10-32 10-32 35 PB3-15
2.00 4.00 1.00 2.62 3.000 1.250 3.375 10-32 10-32 62 PB3-20
3.00 5.00 1.00 2.62 4.000 1.250 4.375 10-32 10-32 88 PB3-30
4.00 6.00 1.00 2.62 5.000 1.250 5.375 10-32 10-32 118 PB3-40
5.00 8.00 1.00 2.62 7.000 1.250 7.375 10-32 10-32 135 PB3-50
6.00 9.00 1.00 2.62 3.000 typ. 1.250 7.000 10-32 10-32 150 PB3-60
9.00 12.00 1.00 2.62 3.000 typ. 1.250 10.000 10-32 10-32 185 PB3-90
12.00 15.00 1.00 2.62 3.000 typ. 1.250 13.000 10-32 10-32 205 PB3-120
®
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ECONOMY BALL SLIDES

For Linear Motion Applications
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Material: Aluminum Base and Carriage
Finish: Black Anodize
Specifications
Straight line accuracy: .001" / inch of travel
Repeatability: .001
Travel Loaq
PIC’s economy Ball Slides, with their unique conforming pre-loaded (n) | W L A B D E Ca(m?:;ty Part No.
0 (e
provide the repeatability needed for most automation and robotic 2'8 2.00 i'gg i'ggg 1.000 1 1.10 1 1.00 23 ::E'::i
applications, without the need for expensive four-digit accuracy of : : : -
conventional slides. 2.0 4.00 | 3.000 30 PBE-234
3.0 5.00 | 4.000 40 |PBE-335
This unique PIC slide utilizes conventional, hardened rod raceways
and balls, combined with a proprietary elastomer gib for even and 40 1 3.00 3.00 5.000 2,000 | 2.10° 1 2.00 50 ::E"‘?’S
continuous linear bearing preload. The conforming elastomeric 5.0 -00 1 6.000 60 -53
bearing preload tends to negate the limited shock load separation of 6.0 8.00 | 7.000 70 | PBE-638
conventional linear ball slides with no degradation in reliability and at
an economical cost.
®
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ALUMINUM CROSSED ROLLER SLIDES
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Specifications
Straight line accuracy: .0001/inch of travel
Material: Aluminum Base and Carriage
Hardened Steel Rails and Rollers
Finish: Carriage — Gold Anodize Base — Black Anodize
Travel Length and Load Selection
Dimension in Inches {(mm) Carriage Mounting Holes (Threaded) Base Mounting Holes (Counterbored) Load Capacity Part
Travel T Length L No. Holes No. Spaces Spacing M No. Holes Spacing U Spacing W LBF Kaf No.
1.00 1.969 (50) 4 1 591 (15) 4 1.575 (40) — 96 (44) PNBT-1050A
1.50 2.559 (65) 6 2 591 (15) 4 2.165 (55) - 114 (52) PNBT-1065A
2.00 3.150 (80) 8 3 591 (15) 8 2.756 (70) 1.575 (40) 145 (66) PNBT-1080A
2.50 3.740 (85) 10 4 591 (15) 8 3.346 (85) 2.165 (55) 162 (74) PNBT-1095A
3.00 4.921 (125) 14 6 591 (15) 8 4.528 (115) 3.346 (85) 198 (90) PNBT-1125A
1.00 1.969 (50) 4 1 591 (15) 4 1.575 (40) - 96 (44) PNBT-2050A
1.50 2.559 (65) 6 2 591 (15) 4 2.165 (55) — 114 (52) PNBT-2065A
2.00 3.150 (80) 8 3 591 (15) 8 2.756 (70) 1.575 (40) 145 (66) PNBT-2080A
2.50 3.740 (99) 10 4 591 (15) 8 3.346 (85) 2.165 (55) 162 (74) PNBT-2095A
3.00 4.921 (125) 14 6 591 (15) 8 4.528 (115) 3.346 (85) 198 (90) PNBT-2125A
1.00 2.165 (55) 2 - - 4 1.378 (35) — 193 (88) PNBT-3055A
2.00 4.134 (105) 6 2 984 (25) 4 3.346 (85) — 338 (154) PNBT-3105A
3.00 6.102 (155) 10 4 984 (25) 6 5.315 (135) — 477 (217) PNBT-3155A
2.00 3.346 (85) 2 - - 4 2.559 (65) — 430 (196) PNBT-4085A
3.00 4.921 (125) 4 2 1.575 (40) 4 4,134 (105) - 600 (273) PNBT-4125A
4.00 6.496 (165) 6 4 1.575 (40) 6 5.709 (145) — 723 (329) PNBT-4165A
Profile and Mounting Dimensions
Carriage Base Spacing
Spacing Thread Depth Counterhore Series
A +.005 (0.13) | B+.010 (25) c N P 4 K R S D d
.590 (15) 1.181 (30) 160 (4.1} .689 (17.5) /394 (10) 4-40 | 177 (4.5) 197 (5) .866 (22) 1198 (5) 125 (3.1) | PNBT-1000A
827 (21) 1.575 (40) .256 (6.5) .689 (17.5) 591 (15) 6-32 | .315(8) 197 (5) 1.181(30) | .241(6.1) | .144(3.7) | PNBT-2000A
1.102 (28) 2.362 (60) 354 (9) 1.083 (27.5) 984 (25) | 10-32 | .413(10.5) 394 (10) | 1.575(40) | .328 (8.3) | .197 (5) PNBT-3000A
1.378 (39) 3.150 (80) 413 (10.5) 1.673 (42.5) 1.575 (40) | 10-32 | 512 (13) 394 (10) | 2.165(55) | .328 (8.3) | .197 (5) PNBT-4000A
®
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STEEL CROSSED ROLLER SLIDES
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Specifications
Straight line accuracy: .00008" for 1.0" — 4.0" of length .00012" for 4.1" — 12.5" of length
Material: Steel Base and Carriage
Finish: Black Oxide finish
Travel Length and Load Selection
Dimension in Inches (mm) Carriage Mounting Heles (Threaded) Base Mounting Holes (Counterbored) Load Capacity Part

Length L Travel T No. Holes No. Spaces Spacing M | No. Holes | Spacing U | Spacing W | Spacing V LBF (Kgf) No.

.984 (25) 472 (12) 2 — — 4 .709 (18) 26 (12) PNBT-1025
1.378 (35) 709 (18) 4 1 .394 (10) 4 1.108 (28) 35 (18) PNBT-1035
1.772 (45) .984 (25) 6 2 .394 (10) 4 1.496 (38) 44 (20) PNBT-1045
2.165 (55) 1.260 (32) 8 3 .394 (10) 8 1.890 (48) | 1.102 (28) 57 (26) PNBT-1055
1.318 (35) 709 (18) 2 — — 4 .984 (25) 88.0 (40) PNBT-2035
1.969 (50) 1.181 (30) 4 1 591 (15) 4 1.575 (40) 138.0 (63) PNBT-2050
2.559 (65) 1.575 (40) 6 2 591 (15) 4 2.165 (55) 165.0 (75) PNBT-2065
3.150 (80) 1.969 (50) 8 3 591 (19) 8 2.756 (95) | 1.575 (40) 209.0 (95) PNBT-2080
2.165 (55) 1.181 (30) 2 - — 4 1.378 (55) 277.0 (126) PNBT-3055
3.150 (80) 1.772 (45) 4 1 984 (25) 4 2.362 (60) 405.0 (184) PNBT-3080
4.134 (105) 2.362 (60) 6 2 984 (25) 4 3.345 (85) 484.0 (220) PNBT-3105
5.118 (130) 2.953 (75) 8 3 .984 (25) 4 4.331 (110) 605.0 (275) PNBT-3130
6.102 (155) 3.543 (90) 10 4 984 (25) 6 5.315 (135) 3.34 (85) 682.0 (310) PNBT-3155
3.346 (85) 1.969 (50) 2 — — 4 2.559 (65) 616.0 (280) PNBT-4085
4.921 (125) 2.953 (75) 4 1 1.575 (40) 4 4.134 (105) 858.0 (390) PNBT-4125
6.496 (165) 4.134 (105) 6 2 1.575 (40) 4 5.709 (145) 1034.0 (470) PNBT-4165
4.331 (110) 2.362 (60) 2 - — 4 3.543 (90) 880.0 (400) PNBT-6110
6.300 (160) 3.740 (95) 4 1 1.969 (50) 4 5.512 (140) 1518.0 (690) PNBT-6160
8.268 (210) 5.118 (130) 6 2 1.969 (50) 6 7.480 (190) 3.543 (90) | 1914.0 (870) PNBT-6210

12.20 (310) 7.874 (200) 10 4 1.969 (50) 6 11.420 (290) 7.480 (190)] 2640.0 (1200) PNBT-6310
16.14 (410) 10.430 (265) 14 6 1.969 (50) 10 15.350 (390)| 7.480 (192) |11.42 (290)| 3223.0 (1465) PNBT-6410
Profile and Mounting Dimensions

Dust Cover Attachment
A+.004 | B+.004 C N P J K 0 F Thread H R S D d Series
669 (17) | 1.181 (30) | .217 (5.9) 492 (12.5) | .394 (10) | M2 | .275 (7) 098 (2.5) | .472 (12) M2 138 (3.5) | .866 (22) | .185(4.7) | .106 (2.7) | PNBT-1000
827 (21) | 1.575 (40) | .256 (6.5) .689 (17.5) | .591 (15) |M3 | .315 (8) 134 (3.4) | .630 (16) M2 197 (5) | 1.181(30) | .252 (6.4) | .153 (3.9) | PNBT-2000
1.102 (28) | 2.362 (60) | .354 (9) 1.083 (27.5) | .984 (25) |M4| .413 (10.5) | .217 (5.5) | 1.575 (40) M3 394 (10) | 1.575(40) | .315(8) |.197 (5) |PNBT-3000
1.378 (35) | 3.150 (80) | .413 (10.5) | 1.673 (42.5) | 1.575 (40) [ M5 | .512 (13) 256 (6.5) | 2.165 (55) M3 394 (10) | 2.165 (55) | .374 (9.5) | .220 (5.6) | PNBT-4000
1.772 (45) | 3.937 (100) | 512 (13) | 2.165 (55) | 1.969 (50) | M6 | .630 (16) 315 (8) |2.362 (60) M4 394 (10) | 2.362 (60) | .433 (11) |.283 (7.2) | PNBT-6000
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