NFPA Interchangeable Air Cylinder
Medium Duty Series

Series NCA T

01.5", 02", 02.5", 23.25", 04"

Medium Duty 1.5 to 4" Bore

12 Different NFPA Mounting Options
Non-rotating Option

Tandem Cylinder Option

Auto Switch Capable
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NFPA Interchangeable Air Cylinder

Series NCAT

Improved cushion capacity

“Floating” cushion seal design eliminates piston
rod “bouncing” due to cracking pressure at
beginning of stroke.

Compact and lightweight design

The square covers are made of an aluminum die-casting
and provide a lower cost, lighterweight product.
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01.5", 02", 02.5", 63.25", 04"

Increased kinetic

The absorption of kinetic energy Allows for improved piston
has been increased by nearly e

30% through increase cushion
volume and the use of a new
cushion seal.

Full range of NFPA interchangeable

mounting configurations

Mounting dimensions are in accordance with ANSI (NFPA)
T3.6.7 R2-1996, Fluid Power Systems and products - Square

Head Industrial Cylinders - Mounting Dimensions.
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NFPA Interchangeable Cylinder: Standard Type
Double Acting, Single Rod (Medium Duty)

Series NCA1

Inch size: 91.5", 02", 92.5", 93.25", 04"

How to Order

NC[D| A1|

|B|[150/+04/|00|| || HA54|| HXBS5|

Built-in magnet

Nil

None

D |W/ auto switch (Magnetic piston)

Style o

Option
-XB5 Oversized rod
-XB6 High temperature
-XB7 Low temperature
-XB9 Low speed

Nil | Standard cylinder

K | Non-rotating cylinder

-XC6 Stainless steel piston rod
-XC8 Adjustable stroke/Extend

w Double rod -XC9 Adjustable stroke/Return
M Male rod stud -XC10 | Dual operation/Double rod
. -XC11 Dual operation/Single rod
Mounting style o . -XC22 Fluoro rubber seals
BIMX0 Basic style Bore size ¢ -XC35 With coil scraper
L MS1 '_:OOt style 150, 1.5" For special rod end modifications,
F |[MF1 Rod side flange style 200, 2" please see page 6-15-33.
Head side fl tyl 5"
G|MF2 ea. side flange style 250| 2.5 i o Number of
R|MS4 Side tapped style 325| 3.25 auto switches
MP2 Double detachable 400| 4" _—
D head side clevis style For larger bore sizes up ® Rod boot Nil| 2pcs.
T|MT4| Center trunnion style to 32" bore. Please Nil | None S| 1pes.
clvpa Slngle detachable consult CAT: N304-EX. J Nylon L%&
head side clevis style Standard stroke e— K | Neoprene _h | npcs.
X |MP1 |Double head side clevis style Inches ® Air cushion Auto switch
S M$2 Rod Szﬁe:ug style — Stroke o - Nil | Both ends Nil Without auto switch
U L 0 ° dSI.de truann S :IT Hundredths of an inch N None = For the applicable auto switch model,
J[MT2| Head side trunnion style H | Head end refer to the table on page 6-15-7.
R | Rodend * Auto switches are shipped together, (but

not assembled.)

Mounting Bracket Part No.

Mounting Part no.

bracket /Bore size| 150 (1.5") 200 (2") 250 (2.5") | 325(3.25") 400 (4")
Foot * NCA1-L150 | NCA1-L200 | NCA1-L250 | NCA1-L325 | NCA1-L400
Flange NCA1-F150 | NCA1-F200 | NCA1-F250 | NCA1-F325 | NCA1-F400
(?\jl’;g')e clevis NCA1-D150 | NCA1-D200 | NCA1-D250 | NCA1-D325 | NCA1-D400
Single clevis NCA1-C150 | NCA1-C200 | NCA1-C250 | NCA1-C325 | NCA1-C400
Side lug * NCA1-S150 | NCA1-S200 | NCA1-S250 | NCA1-S325 | NCA1-S400
(?\jl’:,:")e clevis NCA1-X150 | NCA1-X200 | NCA1-X250 | NCA1-X325 | NCA1-X400

« These kits are for standard single rod/double acting cylinders without options. For option kits,
please contact your local SMC sales office. One kit required per cylinder.
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The SMC NCAT1 expanded Series NFPA Industrial Interchangeable Pneumatic Cylinders are
now available in bore sizes ranging from 5"-8" Medium Duty, and 1.5"-14" Heavy Duty.

The NCA1 Expanded Series Cylinders offer:

* Replaceable Rod Gland

* A full range of NFPA interchangeable mounting configurations.

 Available in three construction types: Aluminum, Steel, and Stainless steel
* Composite fiber tube optional.

 Fully adjustable cushion

For further information, please consult CAT: N304-EX or contact your local SMC sales office.
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Specifications

NFPA Interchangeable Air Cylinder
Medium Duty Series

Series NCA1

Type Standard Double rod Non-rotating rod
Fluid Air Air Air
Lubrication Non-lube Non-lube Non-lube

Max. operating pressure 250 psi (1.75 MPa)

250 psi (1.75 MPa)

250 psi (1.75 MPa) *

Min. operating pressure 8 psi (0.06 MPa)

8 psi (0.06 MPa)

15 psi (0.1 MPa)

Ambient & fluid temperature | 40 to 140°F (5 to 60°C)

40 o 140°F (5 to 60°C)

0 to 140°F (5 to 60°C)

Piston speed 2t020in/s 2t020in/s 2t020in/s CJ1
(50 to 500 mm/s) (50 to 500 mm/s) (50 to 500 mm/s) L———
Cushion Air cushion standard CJP
Basic style, Foot style, Basic style —
Rod S'.de flange style, Basic style, Foot style, CJ2
Head side flange style, Foot styl Clevis styl
Clevis style, Fla%c;ess);)ﬁye Rod sig(\ellfslaigees‘tyle
Mountin ; ) )
¢ Side tapped style, |00 trunnion style,| Head side flange style, Cm2
Center trunnion style, Side t d styl Center 1 ion stvl L
Head side trunnion style Ide tappec style entertrunnion style, - ————
. ’| Rod side trunnion style| Side tapped style, CG1
Side lug style, Side lug style
Rod side trunnion style Y —
Non-rotating accuracy N/A N/A N/A MB
* Rod and head side trunnion maximum operating pressure for 325 and 400 bore is up to 150 psi. ————
MB1
Base Material/Surface Treatment Standard Stroke (in) ——
Description Material Note Bore size (in) Standard stroke Maximum stroke CA2
Cover Aluminum alloy Silver paint 1.5" 1,2,8,4,5,6,8, 10, 12, 14, 16, 18, 20, ————
Tube Aluminum alloy Hard alumite 2", 2.5" 1,2,3,4,5,6, 8,10, 12, 14, 16, 18, 20, 24 Please consult with SMC. CS1
Seal Nitrile rubber PLD, PLP 3.25", 4" 1,2,3,4,5,6, 8,10, 12, 14, 16, 18, 20, 24, 28, C76
Piston rod Carbon steel Hard chrom plating
Piston Aluminum alloy Chromate Weight/Aluminum Tube (Ibs) c85
Bore size (in) 150 (1.5")| 200 (2") | 250 (2.5")|325 (3.25")| 400 (4") L
To calculate thrust forces not Basic style 1.58 2.35 3.19 6.03 779 1C95
shown in the table, mu|tip|y Basic Foot mounting style 1.95 2.86 3.80 7.45 10.12 —
Qperating pressure by piston weight Flange mounting style | 2.30 3.22 4.45 8.85 11.66 CP9%5
area. Clevis mounting style 2.27 3.23 4.28 8.95 11.41 ——
How to use this table Trunnion mounting style 2.79 3.81 5.50 10.05 3.50 NCM
1.Locate column with desired operating Add!weight ,
pressure. per each 2" |For all mountings style 0.38 0.48 0.51 0.97 1.06
2. Move down that column and locate the thrust ~ 2f Stroke
value which is equal (or the next larger to
the force to be delivered by the cylinder). Cylinder Bore and Force: Push Stroke
3.0n that same line, locate in the first (left) B Pist Force (Ibs); Push stroke =X
column the bore size recommended for your IS e : §
application y size area Operating medium pressure (PSI) 20
Note) These are guide lines only, which must (in) (in) 50 60 80 100 200 250
be s.u.bstantiated uging additional data 1.5 1.767 88 106 141 177 353 442 Data
specific to your application. 2 3.142 157 188 251 314 628 785 ———
TO calculate pU" forces not 2.5 4.909 245 295 393 491 982 1227
shown in the table. use the 3.25 8.296 415 498 664 830 1659 2074
’ 4 12.566 628 754 1005 1257 2513 3142

following formula:
Pull Force = (Piston area — Rod
area) x Working pressure

How to read this table

1. To find the force on the pull stroke, locate the
required piston rod diameter in the left most
column.

2.Moving to the right, locate the required
working pressure.

3. Deduct the value shown at the intersection
from the push stroke force value determined
from the Push Stroke table. The resultant is
the available pull stroke table.

Cylinder Bore and Force: Pull Stroke

Piston Piston Force (Ibs); Pull stroke (Deduct the listed thrusts corresponding
rod rod to the rod size from push stroke pressure)
diameter area Operating medium pressure (psi)
) (in) 50 60 80 100 200 250
0.625 0.307 15 18 25 31 61 77
1 0.785 39 47 63 79 157 196
1.375 1.485 74 89 119 148 297 371
6-15-5
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Series NCA1

Construction

£ )
3
Replacement Parts
No. Description Material
Rod cover Aluminum alloy
Head cover Aluminum alloy

Cylinder tube

Aluminum alloy

Piston rod Carbon steel
Piston Aluminum alloy
Cushion ring Brass
Rod bushing Bronze casted

Cushion valve

Carbon steel

Tie-rod

Carbon steel

Tie-rod nut

Carbon steel

Retaining ring

Carbon steel

Rod seal retainer

Carbon steel

Sl EISISISICICISICICICISIONS)

* Cushion seal Urethan rubber
* Rod seal NBR
* Piston seal NBR

i6* Cushion valve seal NBR

i* Cylinder tube gasket NBR

(E) Piston gasket NBR

a9 Wear ring Resin

[72) Rod jam nut Carbon steel

* Components included in a seal kit.

How to Order Seal Kit

NCA1 |W|150— —PS

Option

— | Single rod
W | Double rod
K* | Non-rotating

Oversized rod

High temperature

Low temperature

Dual operation/Single rod**

Bore Option
200 -XB6***
250 -XB7***
325 -XC11
400

# Available for 150, 200 and 250 bores only.
=+ Use single rod designation when ordering XC11 kit.
Note: XC10 seal kit order 2 single rod kits.
++% Not available with W and K option

6-15-6
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Series NCA1
Auto Switch Specifications

Applicable Auto Switch/Refer to page 6-16-1 for further information on auto switches.

. 5 Wi Load voltage _ |Lead wire length (m) \ete
Type| Special function Elgﬁm’al g (Olj?:t?t) Au:ggévglch 051 3 5 | Connector | Applicable load
E e AC Ni)| O | @
. —_ A53 [ J [ J [ ] — PLC
< . Zvire 24V| 12V Ho0v,200v] As4a | @ | @ | @ — Relay, PLC
= - o 3-wire IC
= > . — — —_ — —
g Grommet (Equiv. NPN) 5V AS56 L L circuit
& | Diagnosis indication (2-color) — - A59W [ J (] — — —
@ — Rel PL
foe — 2-wire 12V | 200V or less A64 o o | — — —|Relay. PLC
B — 24V |5V, 12V — A67 o o | — — c PLC
3-w!re (NPN) 5V 12V — F59 ® | O O O circuit
. 3-wire (PNP) ’ — F5P [ J [ J O O
S o-wire — — [ 100V,200V | J51 ® | @ O — —
E 12V - 59 | @ | ®@ (O] O |—
Q o | 3-wire (NPN) — F59W [ [ J O O IC
Pl a < | Relay, PLI
£ | Diagnosis indication (2-color) Grommet | & 3-wire (PNP) 5V, 12V — F5PW ® | O O O circuit| " %Y C
2 ouire 124V 12y — Jsw | e @ [ O o =
@ |Water resistant (2-color) — F5BAL — | @ O ©) —
Diagnosis output (2-color) 4-wire (NPN) 5V 12V — F59F [ J o O O IC
With timer 3-wire (NPN) ’ — F5NTL — | @® O O circuit

Note) Lead wire length symbols: 0.5 m

3m

Nil (Example) A53

L (Example) A53L
Z (Example) A53Z

O

* Solid state auto switches marked with “O” are produced upon receipt of order.
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Series NCA1

Basic Style: NCCOA1B (MX0 mounting style)

ZB + Stroke
b Y , P + Stroke .
4-DD across
flats 2-EE (NPTF) ‘
KK R —“-—‘4—_"’—
I ST
<
= L
5 = JE—-——- F— = — gt —— —f—t = 8
Q Q
—
A C
WF G J
LF + Stroke
Bore size (in) | MM KK A AA B BA | C D DD E |EA|EE| G J R | WF Y LF P ZB
150 (1.5") 5/8 | 7/16-20 | 3/4 |2.02| 11/8|11/8 | 3/8 |9/16| 1/4-28 2 |0.3|38(1.26(1.1 143 1 171 | 35/8 | 2.36 | 4 3/4
200 (2") 5/8 | 7/16-20 | 3/4 |26 | 11/8|11/8| 3/8 |9/16|5/16-24 |21/2 (0.3 | 3/8|1.26|1.06 | 1.84| 1 171 | 35/8 | 24 | 43/4
250 (2.5") 5/8 | 7/16-20 | 3/4 | 3.1 11/8 | 11/8| 3/8 |9/16|5/16-24 | 3 [0 |[3/8(1.3 |1.06 | 2.19| 1 175 | 33/4 | 2.48 | 47/8
325 (3.25") | 1 3/4-16 |11/8 |39 | 11/2|11/2|1/2 | 7/8 | 3/8-24 [33/4|0 |1/2|157|1.18 | 2.76|13/8| 2.34 | 41/4 | 2.72 |5 53/64
400 (4") 1 3/4-16 [11/8 |47 | 11/2[11/2| 1/2 | 7/8 | 3/824 |41/2|0 |1/2]|1.57|1.18 | 3.32[13/8| 2.34 | 41/4 | 2.72 |553/64
Foot Style: NCCJA1L (MS1 mounting style)
A ZA + Stroke
XA + Stroke
b Y , P + Stroke ,
across
falts WE 2-EE (NPTF) ‘
c. |
KK T _T’.T“f'_'—'.'lﬁ g
— 4 — - — -1 d— -
Voo voroy
. 1 1 1 1
s @ <
W Q= -HA—-—T-—-—] - — -\ —-—1—F 2
< S Q
B -_--___-_ ——— p— '_'6_‘_'_‘_'_.:._-
g R R I |
]
F G J
__6-AB (Hole) AL LF + Stroke AL
E | AO SA + Stroke AO
Bore size (in)| MM| KK A |AA| AB| AE AH | AL|AO| AT| B|(BA| C| D | DD |E [EA|EE|/F |G |[J | R|S |WF| Y|P |LF
150 (1.5") | 5/8| 7/16-20| 3/4 |2.02| 3/8 | 23/16 | 13/16 | 1 |7/16| 1/8 |11/8| 11/8 | 3/8|9/16|1/4-28|2 |0.3|3/8|3/8|1.26|1.1 [1.43[11/4 1 [1.71|2.36[35/8
200 (2") | 5/8|7/16-20| 3/4 [2.6 | 3/8|211/16[17/16| 1 |9/16| 1/8 [11/8| 11/8| 3/8|9/16[5/16-2421/2|0.3|3/8|3/8|1.26(1.06|1.84[13/4 1 |1.71|2.4 [35/8
250 (2.5") | 5/8| 7/16-20| 3/4 [3.1 | 3/8| 31/8 | 15/8 | 1 |9/16| 1/8 [11/8| 11/8| 3/8|9/16[5/16-24[3 |0 |[3/8]3/8|1.3 [1.06]|2.19]|21/4 1 |1.75|2.48[33/4
325(3.25") 1 | 3/4-16|11/8(3.9 | 1/2[313/16(115/16|11/4| 3/4 [11/64[11/2| 11/2| 1/2| 7/8 | 3/8-24 [33/4|0 [1/2|5/8|1.57 1.18|2.76[2 3/413/8|2.34|2.72/4 1/4
400 (4") 1| 3/4-16 [ 11/8 (4.7 | 1/2| 41/2 | 21/4 |11/4| 3/4 [15/64|[11/2| 11/2| 1/2| 7/8 | 3/8-24 [41/2|0 [1/2|5/8|1.57 |1.18|3.32|3 1/213/8|2.34| 2.72/4 1/4
Boresize (in)| SA | XA | ZA
150 (1.5") | 6 |55/8|61/16
200(2") | 6 |55/8/63/16
250 (2.5") [61/8|53/4|65/16
325 (3.25")|7 3/8|6 7/8| 7 5/8
400 (4") |[73/867/8| 75/8
6-15-8
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Rod Side Flange Style: NCCJA1F (MF1 mounting style)

NFPA Interchangeable Air Cylinder
Medium Duty Series

Series NCA1

Y P + Stroke
9AA 4-FB (Hole) D across c. 2-EE (NPTF)
flats
KK e ] o
Q} = @ " i "
= N @D @ N
@ AE=s: El R R
N o w s| 2| T 2 CJ1
5 K ( = i =
o[@ 2 \@l o | G
TF W | F G J CJ2
UF WF LF + Stroke CM2
A ZB + Stroke p—
Bore size(i)|MM| KK | A |AA| B |BA | C | D E |EA|EE | F |[FB| G |J |R| TF |UF| W |WF| Y |LF| P | zB MB
150 (1.5") |5/8 | 7/16-20 | 3/4 | 2.02 |11/8 |11/8 | 3/8 | 9/16 | 2 03|38 | 38 |516|1.26(1.1 |1.43| 23/4 (33/8|5/8 | 1 |1.71|358|2.36| 4834 L
200(2") |5/8|7/16:20| 34 |26 |11/8 |11/8 |38 | 9/16 | 212 | 03 | 38 | 3/8 | 3/8 |126|1.06]1:84| 33/8 |41/8|58 | 1 |171)|358|24 | 434 |pBq
250 (2.5") | 5/8 | 7/16-20 | 3/4 | 3.1 |11/8 |11/8 | 3/8 | 9/16 | 3 0 |38 |38 38|13 [1.06|219| 37/8 |458| 58 | 1 |1.75|33/4|248| 478 |
325 (3.25")| 1 3/4-16 |11/8| 3.9 11/2 [11/2 | 1/2 7/8 334 | 0 1/2 5/8 |7/16|1.57 |1.18 |2.76 [411/16|51/2 | 3/4 |13/8 |2.34 |41/4|2.72 |553/64 CA2
400 (4") 1 3/4-16 |11/8| 4.7 11/2 [11/2 | 1/2 7/8 412 | 0 1/2 5/8 |7/16|1.57 |1.183.32| 57/16 |61/4| 3/4 |13/8|2.34 |41/4|2.72|553/64 |
Head Side Flange Style: NCCJOA1G (MF2 mounting style) S
Y . P + Stroke , ——
D across c 2-EE (NPTF) 5BA 4-FB (Hole) CP95
flats / —
KK v W g ] NCM
— ¥ — - — - — - - —
/ -1 < é
= ] L
3 -5ttt o
Q
—J
oAA
G ) 20
WF LF + Stroke F Data
XF + Stroke —
A ZF + Stroke
Bore size(in)|MM| KK | A |AA| B |BA | C | D E |EA|EE | F |FB | G | J R | TF |[UF |WF| Y | P | XF | zF
150 (1.5") | 5/8 | 7/16-20 | 3/4 | 2.02|11/8 |11/8 | 3/8 | 9/16 | 2 03|38 |38 516|126 |11 |143| 23/4 |338| 1 |171| 236 |458]| 5
200(2") |5/8|7/16-20| 3/4 |26 |11/8 [11/8|3/8 | 9116 | 21/2| 03 | 3/8 | 3/8 | 3/8 | 1.26 |1.06 [ 1.84 | 33/8 |41/8| 1 |1.71| 24 |458| 5
250 (2.5") | 5/8 | 7/16-20 | 3/4 | 3.1 11/8 | 11/8 | 3/8 9/16 3 0 3/8 3/8 3/8 1.3 1.06 | 219 | 37/8 |45/8 1 1.75| 2.48 | 43/4 |51/8
325 (3.25")| 1 3/4-16 |11/8| 3.9 11/2 [11/2 | 1/2 7/8 334 | 0 1/2 5/8 | 7116 | 1.57 | 1.18 | 2.76 |411/16|51/2 |13/8 | 2.34 | 2.72 | 55/8 | 61/4
400 (4") 1 3/4-16 |11/8 | 4.7 11/2 [11/2 | 1/2 7/8 412 | 0 1/2 5/8 | 716 | 1.57 | 118 | 3.32 | 57/16 |61/4 |13/8 | 2.34 | 2.72 | 55/8 | 61/4
6-15-9
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Series NCA1

Side Tapped Style: NCCJA1R (MS4 mounting style)

Y P + Stroke
LF + Stroke
oAA 4-DD D across C 2-EE (NPTF)
flats
KK v ] v
Tt ———=—— T
= - &
49 E—— 1 H——
e % - S
a = |
2 4 +
N e 0
L [ —— e S
“ n n n n
1 1 o 1
| 4NT we | @ J
' ' Depth ND i '
E P XT SN + Stroke
A ZB + Stroke
Boressize (i) MM| KK | A |AA| B |BA|C | D | DD |E |ER2|EA|EE|G |J | R |[ND | NT | TN [WF| XT | Y | LF | P |SN| zB
150 (1.5") |5/8|7/16-20| 3/4 |2.02|11/8|11/8|3/8 | 9/16| 1/4-28 |2 1 |0.3|3/8(1.26[1.1 |1.43|9/32 |1/4-20| 5/8 | 1 |115/16(1.71| 35/8 | 2.36 [21/4| 43/4
200 (2") |5/8|7/16-20| 3/4 2.6 |11/8|11/8|3/8 |9/16|5/16-24 [21/2[11/4|0.3| 3/8 [1.26|1.06|1.84 | 7/16 |5/16-18| 7/8 | 1 |115/16|1.71| 35/8 | 2.4 |21/4| 43/4
250 (2.5") |5/8|7/16-20| 3/4 (3.1 |11/8|11/8|3/8|9/16|5/16-24|3 [11/2|0 |3/8[1.3 |1.06(|2.19 [19/32|3/8-16 | 11/4| 1 |115/16|1.75| 33/4 | 2.48 |23/8| 47/8
325(3.25")| 1 [3/4-16 [11/8(3.9 [11/2|11/2|1/2| 7/8 | 3/8-24 [33/4|17/8|0 |1/2|1.57(1.18(2.76 | 5/8 |1/2-13|11/2 |13/8| 27/16 |2.34| 41/4 | 2.72 | 25/8|553/64
400 (4") | 1 |3/4-16 [11/8[47 [11/2|11/2|1/2| 7/8 | 3/8-24 |41/2|21/4|0 |1/2[1.57|1.18|3.32 | 5/8 |1/2-13|21/16|13/8| 27/16 |2.34| 41/4 | 2.72 | 25/8|553/64
Double Detachable Head Side Clevis Style: NCCJA1D (MP2 mounting style)
Y , P + Stroke | F 4-DD
D across C, 2-EE (NPTF)
flats
KK =T _OAA
1 l
Tt E —
— T<
o 2| ] S S (™ B
S Q
—J
G
WF LF + Stroke L
XD + Stroke M E
A ZD + Stroke
Bore size(in) [MM| KK | A |AA| B |c |cB |cDjcw| D | bbD | E |EA|EE|F |G |J | R | L |[LR|M [WF| XD | Y |[LF | P | ZD
150 (1.5") | 5/8 | 7/16-20| 3/4 |2.02|11/8|3/8 | 3/4 | 1/2 | 1/2|9/16| 1/4-28 |2 | 0.3|3/8|3/8(1.26(1.1 |1.43 | 3/4 |5/8|1/2| 1 |53/4|1.71 358|236 |61/4
200(2") |5/8|7/16-20| 3/4 |2.6 |11/8|3/8 | 3/4 | 1/2 | 1/2 |9/16|5/16-24 | 21/2| 0.3 | 3/8 | 3/8(1.26(1.06| 1.84 | 3/4 |5/8|1/2| 1 |53/4 |1.71|35/8|2.4 |61/4
250 (2.5") |5/8 |7/16-20| 3/4 (3.1 [11/8|3/8 | 3/4 |1/2|1/2|9/16 516243 |0 |a/8|3/8|1.3 [1.06|2.19 | 3/4 |5/8|1/2| 1 |57/8|1.75|33/4|2.48|63/8
325(3.25")| 1 | 3/4-16 |11/8[3.9 [11/2|1/2|11/4|3/4 | 5/8 | 7/8 | 3/8-24 | 334 |0 |1/2|5/8|157(1.18|2.76 [11/4| 1 |3/a [13/8| 71/2 | 2.34 |41/4|2.72|81/4
400(4") | 1 | 3/4-16 |11/8[47 [11/2|1/2|11/4|3/4 | 5/8 | 7/8 | 3/8-24 |41/2| 0 |1/2|5/8|1.57(1.18|3.32 [11/4| 1 | 3/4 |13/8| 71/2 | 2.34 |41/4|2.72|81/4
6-15-10
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NFPA Interchangeable Air Cylinder
Medium Duty Series

Head Side Trunnion Style: NCCOA1J (MT2 mounting style)

Series NCA1

Y \ P + Stroke ,
D across C 2-EE (NPTF) 4-DD
flats
oAA
KK I -|| PI--I--Ir:
T Y71k sy sl 1 Bl R
N %_
32 1] 3
= [ N I j___ | n =
SIS ||
b —_— P —_— D
s
G Air cushion adj. J
WF LF + Stroke
A ZB + Stroke
Bore size (in) | MM KK A AA B (o] D DD El EA |[EE| G J R |TDSo:| TL | WF Y LF P ZB
150 (1.5") | 5/8 | 7/16-20 | 3/4 |2.02| 11/8 | 3/8 | 9/16| 1/4-28 | 2 0.3 |3/8(1.26(1.1 |1.43| 1 1 1 |1.71|35/8|236| 43/4
200 (2") 5/8 | 7/16-20 3/4 | 2.6 11/8 | 3/8 | 9/16 |5/16-24| 21/2 | 0.3 |3/8(1.26|1.06| 1.84 1 1 1 1.71]35/8 |24 4 3/4
250 (2.5") | 5/8 | 7/16-20 | 3/4 |31 | 11/8 | 3/8 | 9/16 [5/16-24| 3 0 |3/8|1.3 [1.06|2.19| 1 1 1 |1.75|33/4|2.48| 47/8
325(3.25") | 1 3/4-16 | 11/8 39 | 11/2| 1/2 | 7/8 | 3/824| 33/4 | 0 [1/2[157|1.18[2.76 | 1 1 |13/8|2.34|41/4|272|553/64
400 (4") 1 3/4-16 | 11/8 47 | 11/2 | 1/2| 7/8 | 3/824| 41/2 | 0 [1/2[1.57[1.18[3.32| 1 1 |13/8[2.34]41/4]2.72|553/64
Rod Side Trunnion Style: NCCOA1U (MT1 mounting style)
Y ) P + Stroke ,
OAA 4-DD D across c ‘ 2-EE (NPTF)
flats
KK F———— T | &
) /
o5 s <
_ L m IR | R N N
- 23 [ i
Q
Air cushion adj. / J
LF + Stroke
A ZB + Stroke
Bore size (in) | MM KK A |AA| B |BA|C D DD E |EA|EE| G | J R |TDSoo|TL|WF| Y | LF | P ZB
150 (1.5") | 5/8 | 7/16-20 | 3/4 |2.02| 11/8 |11/8|3/8 | 9116 | 1/4-28 | 2 |0.3|3/8|1.26|1.1 |[143| 1 [1| 1 |1.71|35/8|2.36| 43/4
200 (2") 5/8 | 7/16-20 | 3/4 |26 | 11/8|11/8|3/8 | 9/16 |5/16-24 |21/2|0.3|3/8(1.26[1.06|1.84| 1 |1| 1 |1.71|35/8(24 | 43/4
250 (2.5") | 5/8 | 771620 | 3/4 |31 | 11/8|11/8|3/8 | 9/16 |5/16-24| 3 |0 |3/8|1.3 |1.06|219| 1 |1| 1 [1.75|33/4(2.48| 47/8
325(3.25") | 1 | 3/4-16 |11/8 |39 | 11/2 |11/2|1/2 | 7/8 | 3/8-24 |33/4|0 |1/2|157|1.18|276| 1 |1 |13/8|2.34|41/4|2.72|553/64
400 (4") 1| 3416 [11/8 47 | 11/2[11/2]1/2 | 7/8 | 3/824 |41/2|0 |1/2]1.57/1.18[3.32| 1 |1 [13/8/2.34|41/4]|2.72|553/64
6-15-11
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Series NCA1

Center Trunnion Style: NCCJA1T (MT4 mounting style)

Xl + 1/2 stroke

Y \ P + Stroke )
D across o 2-EE (NPTF) |
flats /
|
] =
i e+ -

G J
WF LF + Stroke
TL ™ TL A ZP + Stroke
Boresize (in) [MM | KK A AA | B BA | C D DD E |EA |EE| G J R [TDSoot|TL| TM | TT [UM | UV | WF | Y P | LF | XI ZP
150 (1.5") | 5/8 | 7/16-20| 3/4 | 2.02(11/8|11/8|3/8 |9/16|1/4-28 |2 0.3 [3/8]1.26(1.1 |1.43 1 1121/2|1.18|41/2|2 1 |1.71]2.36|35/8(2.89| 43/4
200 (2") 5/8 |7/16-20| 3/4 | 2.6 |11/8|11/8|3/8 |9/16|5/16-24|21/2| 0.3 | 3/8 |1.26 (1.06| 1.84 1 118 1.18|5 256| 1 [1.71|2.4 |35/8(2.91| 43/4
250 (2.5") | 5/8 |7/16-20| 3/4 | 3.1 |11/8|11/8|3/8 |9/16|5/16-24|3 0 3/8 {1.3 |1.06| 2.19 1 1131/2{1.18|51/2{3.39| 1 |[1.75|2.48|33/4|2.99| 47/8
325 (3.25")[ 1 3/4-16 [11/8 3.9 |11/2|11/2|1/2 |7/8 |3/8-24 |33/4| 0 1/2 |1.571.18| 2.76 1 1141/2|1.34|61/214.33|13/8 |2.34| 2.72|41/4|3.7 |553/64
400 (4") 1 | 3/4-16 (11/8| 4.7 |11/2|11/2|1/2 |7/8 |3/8-24 |41/2| 0 1/2 |1.57|1.18] 3.32 1 1 |51/4{1.57|71/4|5.12(13/8 | 2.34| 2.72|4 1/4 | 3.74| 553/64

Single Detachable Head Side Clevis Style: NCCJA1C (MP4 mounting style)

Y , P + Stroke

2-EE (NPTF)

D across
flats
KK
2 O
o - I .o
=
s
A WF G 4-DD _~
LF + Stroke
XD + Stroke
ZD + Stroke
Bore size (in) [MM| KK A | AA B cC | CB |CD| D DD E |EA|EE | F G J R L LR | M| WF | XD Y LF P ZD
150 (1.5") | 5/8|7/16-20| 3/4 |2.02|11/8| 3/8 | 3/4 | 1/2|9/16| 1/4-28 | 2 03[3/8|3/8 (126 |1.1 143 | 3/4 | 5/8 | 1/2 1 53/4| 1.71 | 35/8 | 2.36 |61/4
200 (2") 5/8|7/16-20| 3/4 |26 |11/8|3/8| 3/4 | 1/2|9/16|5/16-24|21/2|{ 0.3 |3/8 | 3/8 |1.26 | 1.06 | 1.84 | 3/4 | 5/8 | 1/2 1 53/4|1.71 |35/8 | 2.4 |61/4
250 (2.5") |5/8|7/16-20| 3/4 |3.1 |[11/8| 3/8| 3/4 | 1/2|9/16|5/16-24| 3 0 3/8 |38 |13 [1.06| 219 | 3/4 | 58 | 1/2] 1 57/8| 1.75 | 33/4 | 2.48 |63/8
325(3.25")| 1 | 3/4-16 (11/8(3.9 [11/2|1/2|11/4|3/4|7/8 | 3/8-24 | 33/4| 0 1/2 | 5/8 |1.57 | 1.18 | 276 | 11/4| 1 3/4|113/8|71/2]2.34 |41/4 | 272 |81/4
400 (4") 1|3/4-16 |11/8|4.7 |11/2|1/2|11/4|3/4|7/8 | 3/8-24 | 41/2| 0 1/2 | 5/8 {1.57 | 1.18 | 3.32 | 11/4| 1 3/4| 13/8|71/2| 2.34 |41/4 | 2.72 |81/4
6-15-12
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NFPA Interchangeable Air Cylinder
Medium Duty Series

Double Head Side Clevis Style: NCCIA1X (MP1 mounting style)

Series NCA1

Y P + Stroke 4-DD S.H.C.S.
D across C 2-EE (NPTF) F S cw CcW.
flats b |
LR N
o i e e
a7 " _
— ' | T
= e CJ1
m E I N — — —_— — e —— o - - - —_t - —_— - —
8| < T - .
' CJP
— 1
NS | 2 CJ2
! <8 CM2
WF LF + Stroke L M R
ZB + Stroke E CG1
A XD + Stroke —
Bore size (inMM| KK | A [AA| B | C | CB |cD|cW| D | DD | E |EA|EE|F | G R|L [LR|M |WF|XD|Y |[LF |P zZB MB1
150 (1.5”) |5/8|7/16-20| 3/4 |2.02|11/8|3/8 | 3/4 | 1/2|1/2|9/16|1/4-28 |2 0.3|3/8(3/8[1.26|1.1 |1.43|0.62| .75/0.62| 1 |53/8(1.71|35/8|2.36 | 43/4 CA2
200 (2”) |5/8|7/16-20| 3/4 [2.6 |11/8|3/8 | 3/4 |1/2|1/2|9/16|5/16-24|21/2| 0.3| 3/8|3/8[1.26(1.06| 1.84 |0.62 | .75/0.62| 1 |53/8|1.71|35/8 |2.4 | 43/4
250 (2.5”) |5/8|7/16-20| 3/4 [3.1 |11/8|3/8 | 3/4 |1/2|1/2|9/16|5/16-24|3 |0 |3/8(3/8[1.30(1.06|2.19|0.62| .75/0.62| 1 |51/2|1.75|33/4 |2.48| 47/8
325(3.25”) 1 | 3/4-16 |11/8[3.9 |11/2|1/2|11/4 | 3/4|5/8 |7/8 |3/8-24 |33/4|0 |1/2|5/8]1.57|1.18|2.76 | 1.05 [1.25|0.87 [13/8| 67/8 |2.34|41/4 | 2.72 |5 53/64 CSt
400 (4”) | 1 |3/4-16 |11/8]4.7 |11/2]1/2|11/4 | 3/4|5/8 |7/8 |3/8-24 |41/2|0 |1/2|5/8]1.57|1.18|3.32|1.05 [1.25|0.87 [13/8|67/8|2.34|41/4 | 2.72 |5 53/64 C76
Side Lug Mounting Style: NC[JA1S (MS2 mounting style) C85
A ZB + Stroke CP95
Y P + Stroke L
E WF LF + Stroke NCM
4-DD R C G J|
2-EE (NPTF)
vl h [ v -q
oSB Screw - '_‘|_|_'_'_"il'-_i*
(4) Hole -é -é
Y < d
= wi
m i N _ _ IR I
> -
3 S Eil X
i i i
L JH ol -
) KK i = i ii: e A
L ! ! I [ —_—
T T
D across flats
SW|_ SU SU _|SW Data
XS SS + Stroke SY
Bore size (in) MM | KK | A B|C|D | DD |E|EA |EE| G | J |LF|P | R |SB |SS |[ST/SU|SW| SY|TS|US|WF|XS |Y | zB
150 (1.5”) | 5/8 | 7/16-20| 3/4 |11/8|3/8 | 9/16 | 1/4-28 |2 |0.3 | 3/8 |1.26 | 1.1 [3.63|2.36| 1.43 | 3/8 |2.88(5/8/0.94|3/8| 0.94|2.75/3.50| 1 [1.38 [1.71| 5.19
200 (2”) | 5/8|7/16-20| 3/4 |11/8|3/8 | 9/16 |5/16-24|21/2| 0.3 | 3/8 [1.26 | 1.06 |3.63[2.4 | 1.84 | 3/8 |2.88|5/8/0.94 |3/8| 0.94|3.25(4 |1 [1.38|1.71| 5.19
250 (2.5”) | 5/8 | 7/16-20| 3/4 |11/8|3/8 | 9/16 |5/16-24|3 |0 3/8 |1.3 [1.06[3.75[2.48|2.19 | 3/8 |3 [3/4/0.94|3/8|0.94|3.75/4.50| 1 [1.38 [1.75| 5.31
325(3.25”)| 1 | 3/4-16 [11/8 |11/2|1/2 | 7/8 | 3/8-24 |33/4|0 1/2 |1.57|1.18 |4.25(2.72| 2.76 | 1/2 |3.25|1 |1.25|1/2| 1.25| 4.75|5.75| 1.38| 1.88 | 2.34| 6.38
400 (4”) 1| 3/4-16 |11/8 |11/2|1/2 | 7/8 |3/8-24|41/2|0 1/2 |1.57|1.18 |4.25(2.72|3.32 | 1/2 |3.25|1 |1.25|1/2| 1.25| 5.50|6.50| 1.38| 1.88 |2.34| 6.38
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NFPA Interchangeable Cylinder: Non-rotating Rod
Double Acting, Single Rod (Medium Duty)

Series NCATK

Inch size: 91.5", 92", 92.5"

How to Order

NCDA1 K |Mounting| |Bore— Stroke| [Suffix|
Ex: NCDA1KB150-0400

Auto switch capable

Specifications
Bore size (inch) 1.5 \ 2 \ 2.5
Fluid Air
Max. operating pressure 250 psi (1.75 MPa)
Min. operating pressure 15 psi (0.06 MPa)
Ambient and fluid temperature 40 to 140°F (5 to 60°C)
Piston speed 2 to 20 inch/sec (50 to 500 mm/sec)
Cushion Air cushion standard
Rotational torque range 3.9 Ibs. in or less
Non-rotating accuracy +0.5°
Basic style, Foot style, Flange style
Mounting Clevis style, Side tapped style
Center trunnion style, Side lug style

¢ Rod non-rotating accuracy: Standard Stroke

o
0.5 . . Bore size (in) Standard stroke
* Auto switch mounting 1.50 1,2,3,4,5,6,8, 10, 12, 14, 16, 18, 20
available 2,2.50 1,2,3,4,5,6,8,10, 12, 14, 16, 18, 20, 24
6-15-14
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NFPA Interchangeable Air Cylinder .
Medium Duty Series Series N CA 1 K
Non-rotating Rod - Basic Style/Side Tapped Style:
NCOA1KB (MX0 mounting style)/NCCOA1KR(MX4 mounting style)

Y P + Stroke
WF LF + Stroke
4-DD 2-EE (NPTF)
D across
flats
|
' 2N\ P KK o i T —
T T T CJ1
\ i 1 i ron
Lu m 8 ‘E@E-_ T o I T é CJP
v © S
Q < —
LJ
4 4 CJ2
IR 11 = St s 1+ B ——
.1 H CcM2
4-NT A c | G J | —
Depth ND XT SN + Stroke CG1
ZB + Stroke MB
MB1
Boresize(in)| KK | A|AA| B | BA| C | D DD E |[EA|/EE| G| J [ND| NT | R|(WF| Y |LF| P |ZB|TN| XT | SN [ __
150 (1.5") [7/16-20|3/4 |2.02|1 1/8| 1 1/8| 3/8 |0.551| 1/4-28 | 2 |0.3|3/8|1.26|1.1 |9/32 | 1/4-20 |1.43| 1 |1.71|35/8|2.36|4 3/4| 5/8 |1 15/16| 2 1/4 CA2

200 (2") |7/16-20|3/4 |2.6 |11/8| 1 1/8| 3/8 |0.551|5/16-24| 2 1/2| 0.3 | 3/8 |1.26|1.06| 7/16 |5/16-18|1.84| 1 |1.71|35/8|2.4 |4 3/4| 7/8 |115/16|2 1/4
250 (2.5") |7/16-20|3/4|3.1 |1 1/8| 1 1/8| 3/8 |0.551|5/16-24| 3 |0 |3/8(1.3 |1.06|19/32|3/8-16 [2.19| 1 |1.75(3 3/4|2.48(4 7/8|1 1/4|1 15/16|2 3/8 CS1

C76

O (| ®©
Q1|

CP95

NCM

‘ <

20-
Data
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Series NCATK

Non-rotating Rod-Foot Style: NCCOA1KL (MS1 mounting style)

ZA + Stroke
XA + Stroke
Y R P + Stroke "
KK A WE | 2-EE (NPTF) |
¢ |
4 ==y
) TI<
- I s s S o R B
R T
> Dacross ~ =~ L | - tIooo o
I flats
i f
| |\ E G J
‘ S | \_6-2AB (Hole) |AQ]| AL LF + Stroke AL __|AQ
SA + Stroke
Boresize (in) | KK A | AA |AB| AE AH (AL|AO (AT| B |[BA|C| D DD E |EA|EE|F |G | J R S |WF| Y P | LF | SA | XA ZA
150 (1.5") | 7/16-20|3/4 | 2.02| 3/8| 23/16 |13/16 | 1 |7/16 |1/8 |1 1/8|11/8|3/8|0.551| 1/4-28 |2 |0.3|3/8|3/8|1.26(1.1 [1.43|11/4| 1 |1.71|2.36|35/8| 6 |55/8 |6.062
200 (2") |7/16-20|3/4|2.6 |3/8|211/16|17/16| 1 |9/16|1/8|11/8|11/8|3/8|0.551|5/16-24|2.5(0.3|3/8|3/8(1.26(1.06|1.84|13/4| 1 [1.71|2.4 |35/8| 6 |55/8 |6.197
250 (2.5")|7/16-20|3/4| 3.1 | 3/8| 31/8 | 15/8 | 1 (9/16|1/8|11/8|11/8|3/8|0.551|5/16-24|3 |0 |3/8|3/8(1.3 |1.06|2.19(21/4| 1 [1.75|2.48|33/4|61/4|53/4 |6.321
Non-rotating Rod-Rod Side Flange Style: NCCOA1KF (MF1 mounting style)
Y N P + Stroke s
= 4-gFB (Hole) D across W, 2-EE (NPTF)
\ flats | i
t KK =
==
\ M) ] _@__
2 <
J g R 2
= ] T O
1 T
| [l
alel el e J 40D
WE LF + Stroke
ZB + Stroke
Bore size (in) | KK A|AA| B BA (o5 D DD E | EA| EE F | FB G J R TF UF w WF Y LF P ZB
150 (1.5") |7/16-20| 3/4|2.02|11/8 |[11/8| 3/8 |0.551| 1/4-28 | 2 03| 3/8| 3/8 |5/16 | 1.26 [ 1.1 1.43|23/4|338| 5/8 1 1.71 | 35/8 |2.36 | 43/4
200 (2") 7/16-20| 3/4(2.6 [11/8|11/8| 3/8 [0.551|5/16-24{25| 0.3 | 3/8 | 3/8 | 3/8 | 1.26 | 1.06 |1.84| 33/8 | 41/8 | 5/8 1 1.71| 35/8 |24 | 43/4
250 (2.5") |7/16-20| 3/4|3.1 |11/8|11/8| 3/8 [0.551|5/16-24| 3 0 3/8 | 38|38 |13 |1.06(219|37/8|45/8 | 5/8 1 1.75| 33/4|2.48 | 47/8
Non-rotating Rod-Head Side Flange Style: NCCOA1KG (MF2 mounting style)
Y 5 P + Stroke
Dacross |.C_ 2-EE (NPTF) 4-gFB (Hole)
flats
KK I
o =T %
— ! v |
0|8 _E T '@'_ﬁ
q t Hr-4+—-a4 - — g — | w
°1]
I e &
| T
A WF G | 4-DD |
XF + Stroke
ZB + Stroke
Bore size (in) | KK A | AA B BA (o] D DD E |EA| EE F | FB G J R TF UF WF Y P XF ZF
150 (1.5") (7/16-20| 3/4|2.02 | 11/8 |11/8| 3/8 [0.551| 1/4-28 03| 38| 3/8|516 | 1.26 |1.1 |1.43|23/4|33/8 1 171 | 2.36 | 45/8 5
200 (2") |7/16-20|3/4| 2.6 11/8 |[11/8| 3/8 |0.551|5/16-24| 2.5 (0.3 | 3/8 | 3/8 | 3/8 | 1.26 | 1.06 | 1.84| 33/8 | 41/8 1 171 | 24 45/8 5
250 (2.5") |7/16-20| 3/4| 3.1 11/8 [11/8| 3/8 |0.551|5/16-24 0 3/8 | 3/8| 38 | 1.3 1.06 |2.19| 37/8 | 45/8 1 175 | 2.48 | 43/4 | 51/8
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NFPA Interchangeable Air Cylinder

Medium Duty Series Series N CA 1 K

Non-rotating Rod-Double Detachable Head Side Clevis Style: NCCJA1KD (MP2 mounting style)

Y ) P + Stroke  2-EE (NPTF)
D across |
flats
KK i 1
1\ Ty
\ 1 1 1
2 @3
28 gt = 18— = «
Q
N~~~ ! 91 % 00 M je==-—-—--d —
1 T ¥-F
et CJ1
A _|C G ﬂ/r J —
WF LF + Stroke CJP
XD + Stroke ——
ZD + Stroke CJ2
Bore size (in) | KK A|AA | B c|(cB|CcD|CwW| D DD E (EA|EE| F | G | J R|L |[LR|M|WF|XD| Y |LF| P |2ZD CM2
150 (1.5") | 7/16-20 | 3/4 | 2.021|11/8 | 3/8 | 3/4 | 1/2 | 1/2 | 0.551| 1/4-28 | 2 [ 0.3 |3/8 | 3/8 |1.26 |1.1 [1.43|3/4 | 5/8 | 1/2| 1 |53/4|1.71|35/8|2.36(61/4 [
200 (2") |7/16-20|3/4|2.6 [11/8| 3/8 | 3/4 | 1/2 | 1/2 |0.551|5/16-24| 2.5 | 0.3 | 3/8 | 3/8 |1.26|1.06 [1.84 [3/4 | 5/8 | 1/2 | 1 |53/4(1.71|35/8|2.4 |61/4 CG1
250 (2.5") |7/16-20 | 3/4 | 3.1 [11/8| 3/8 | 3/4 | 1/2 | 1/2 |0.551|5/16-24| 3 |0 |[3/8| 3/8 1.3 |1.06 (2.19(3/4 | 5/8|1/2| 1 |57/8|1.75|33/4|2.48|63/8 ———
Non-rotating Rod-Center Trunnion Style: NCCJA1KT (MT4 mounting style)
XI + 1/2 Stroke
Y | P + Stroke
D across | 2-EE (NPTF) |
flats _4 . —
KK ﬁ Iy — | - =
il - = I~
: VI = LT
s @& @ | .
o © I _ | L — LS
B I | s
L NS [
ﬁ‘ - == = cI
| W
A lc G | 1T | J ™\4-DD
WFE LF + Stroke
ZB + Stroke
Bore size (in) | KK A| AA| B |[BA|[C | D DD |E |EA |EE| G | J | R |TD8oot|TL|TM|TT|UM|UV (WF| Y | P | LF | XI | ZB
150 (1.5") | 7/16-20 | 3/4 | 2.02 | 11/8|11/8 | 3/8 [0.551| 1/4-28 |2 | 0.3 | 3/8 | 1.26 1.1 [1.43| 1 |25(1.18/4.5(2 1 |1.71]2.36|35/8/2.89| 43/4
200 (2") |7/16-20|3/4| 2.6 |11/8|11/8|3/8|0.551(5/16-24(2.5| 0.3 | 3/8 | 1.26 [1.06(1.84| 1 1|3 |[1.18(/5 [256| 1 [1.71|2.4 [35/8/2.91| 43/4
250 (2.5") | 7/16-20| 3/4| 3.1 |11/8(11/8|3/8 |0.551|5/16-24|3 | O 3/8 | 1.3 |1.06]|2.19| 1 1 |8.5(1.18/5.5(3.39| 1 [1.75(2.48(33/4|2.99| 47/8
Data
6-15-17
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NFPA Interchangeable Cylinder: Standard Type
Double Acting, Double Rod (Medium Duty)

Series NCATW

Inch size: 91.5", 92", 92.5", 3.25", 04"

How to Order

NCDA1W\Mounting\ \BoreHStroke\ \Suffix\
Ex: NC%A1WB 150-400

Auto switch capable Double rod

Specifications

Bore size (inch) 15 2 | 2.5 | 3.25 | 4
Fluid Air
Max. operating pressure 250 psi (1.75 MPa)
Min. operating pressure 8 psi (0.06 MPa)
Ambient & fluid temperature 40 to 140°F (5 to 60°C)
Piston speed 2 to 20 inch/sec (50 to 500 mm/sec)
Cushion Air cushion standard
. Basic style, Foot style, Flange style
b8 i Center trunnion style,
Rod side trunnion style, Side tapped style
e Standard with air cushion Standard Stroke
: H H Bore size (in) Standard stroke
°
Auto switch mounting available 50 53456810 12, 14 16 18,20
2,2.50 1,2,3,4,5,6,8,10, 12, 14, 16, 18, 20, 24
3.25,4 1,2,3,4,5,6,8,10, 12, 14, 16, 18, 20, 24, 28

6-15-18
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NFPA Interchangeable Air Cylinder .
Medium Duty Series Series N CA 1 W
Double Rod-Basic Style/Side Tapped Style:
NCOA1WB (MX0 mounting style)/NCCOATWR (MX4 mounting style)

Y - P + Stroke Y + Stroke —f

/4-DD AZEE (NPTF)

; KK
KK[ o %} . | @ 7 cJ1
a—hx T« B - J1
( Tg [uég - i l‘ » J"/@IHJ §]m E
i ‘ Q)D across flats / | - ‘ - ZD across flats CJ2

A G G | iG Kl -i-l
I

-— el e——=
R » WF..--—:LD + Stroke I le WF + Stroke—»| Cm2
E ZM + 2 stroke P
XT ! SD + Stroke —~|-—XT + Stroke ——= CG1
MB

Bore size (in) | MM KK A AA B C D DD E EA |[EE| G | K | LD P R [WF | Y ZM XT SD MB1
150 (1.5") 5/8 | 7/16-20 | 3/4 | 2.02| 11/8 | 3/8 |9/16 | 1/4-28 2 0.3 |3/8|1.26/0.28 |3.78 | 2.36 | 1.43 | 1 1.71 | 5.78 |1 15/16 | 1.9
200 (2") 5/8 | 7/16-20 | 3/4 |26 | 11/8 | 3/8 |9/16 |5/16-24| 21/2 | 0.3 [3/8|1.26/0.34|3.82 | 24 |1.84 | 1 1.71 | 5.82 |1 15/16 | 1.94 CA2
250 (2.5") 5/8 | 7/16-20 | 3/4 | 3.1 11/8 | 3/8 |9/16 |5/16-24| 3 0 3/8 1.3 ([0.34(3.98 | 248|219 | 1 1.75 | 5.98 [115/16 | 2.1 —
325 (3.25") 1 3/4-16 |11/8 |39 |11/2 | 1/2 | 7/8 |3/8-24|33/4 | 0 1/2 11.57|0.42 | 4.64 | 2.72|2.76 (13/8| 234 | 7.4 | 27/16 |2.52 S1
400 (4") 1 3/4-16 |11/8 |47 |11/2 | 1/2 | 7/8 |3/8-24 |41/2 | O 1/2 1157|042 464 | 2.72|13.32 [13/8|234 |74 | 2716 [2.52

C76

C85

0

‘o‘
©
(3}

CP95

NCM

‘ <

Data

SMC 6-15-19
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Series NCATW

Double Rod-Foot Style: NCCOA1WL (MS1 mounting style)

ZM + 2 stroke

E Y . P + Stroke . Y + Stroke
KK A WF X 2-EE (NPTF) . WF + Stroke A KK
| K
€ -
_—l = — -
o 2 ul 5' o
s = - —_—t——t—- —_—— S
s % < s
D across : g TH— : D across
falts falts
G G
R 6-0AB (Hole) AO AL LD + Stroke AL AQ
I SL + Stroke
Bore size (in) | MM | KK A | AA |AB| AE AH | AL |AO | TA B C|D DD E (EA(EE| G R K S |WF|Y P |LD | SL | ZM
150 (1.5") 5/8 |7/16-20 | 3/4 |2.02|3/8| 23/16 |13/16 |1 7116| 1/8 |11/8|3/8|9/16| 1/4-28 |2 0.3|3/8(1.26(/1.43|0.28|11/4| 1 |[1.71|2.36|3.78|5.78|5.78
200 (2") 5/8 |7/16-20| 3/4 (2.6 |3/8|211/16 |17/16 |1 9/16| 1/8 |11/8|3/8|9/16|5/16-24|2.5 [0.3|3/8(1.26/1.84[0.34[13/4| 1 [1.71]|2.4 |3.82|5.82|5.82
250 (2.5") 5/8 |7/16-20| 3/4 |3.1 |3/8| 31/8 |15/8 |1 9/16| 1/8 |11/8|3/8|9/16|5/16-24|3 0 [3/8(1.3 |2.19]0.34|21/4| 1 |1.75|2.48|3.98|5.98|5.98
325 (3.25") 1 3/4-16 [11/8|3.9 |[1/2313/16 [1 15/16|1 1/4| 3/4 [11/64|11/2|1/2|7/8 | 3/8-24 |3.75|0 |1/2|1.57|2.76|0.42|23/4|13/8 |2.34 |2.72 |4.64 |7.14|7.40
400 (4") 1 3/4-16 [11/8|4.7 [1/2] 41/2 | 21/4 |11/4| 3/4 |15/64|11/2|1/2|7/8 | 3/8-24 |4.5 |0 |1/2|1.57|3.32|0.42|31/2|13/8|2.34|2.72|4.64 |7.14|7.40
Double Rod-Rod Side Flange Style: NCCJA1WF (MF1 mounting style)
Y P + Stroke Y + Stroke
o 4-gFB (Hole) 2-EE (NPTF) 4-DD
\% J
KK | KK
) (7 A | . ! I
% r/ IV | ! ! !
) = @ @ A
N oo o 3 A OAT R o o
" v ' Gewih
> & =
ML 2% War — H
\\J N / \\/ D across J: \__D across
\ falts falts
| i3 | w ¢ 6 c A
UF WF LD + Stroke WF + Stroke
ZM + 2 Stroke
Bore size (in) | MM | KK A | AA| B (o] D DD E |EA| EE F | FB G K R TF W | WF Y LD P ZM
150 (1.5") | 5/8 | 7/16-20| 3/4 | 2.02|11/8| 3/8 9/16 | 1/4-28 |2 03| 3/8 | 3/8 |5/16 | 1.26 |0.28 |1.43| 23/4 |33/8 | 5/8 1 1.71| 3.78 | 2.36 | 5.78
200 (2") 5/8 |7/16-20| 3/4 | 2.6 |11/8| 3/8 | 9/16 |5/16-24|/2.5 |0.3 | 3/8 | 3/8 | 3/8 | 1.26 [0.34 |1.84 | 33/8 |41/8 | 5/8 1 1.71]3.82 | 240 | 5.82
250 (2.5") | 5/8 |7/16-20| 3/4 | 3.1 | 11/8| 3/8 | 9/16 |5/16-24|3 0 3/8 | 38| 38 | 13 |0.34(219| 37/8 |45/8 | 5/8 1 1.75| 3.98 | 2.48 | 5.98
325 (3.25")| 1 3/4-16 (11/8| 3.9 [11/2| 1/2 7/8 | 3/8-24 |3.75|0 1/2 | 5/8 |7/16 | 1.57 | 0.42 |2.76 |411/16 |51/2 | 3/4 | 13/8|2.34 | 4.64 | 2.72 | 7.40
400 (4") 1 3/4-16 (11/8| 4.7 [11/2| 1/2 7/8 | 3/8-24 |45 |0 1/2 | 5/8 |7/16 | 1.57 | 0.42 |3.32|57/16 |61/4 | 3.4 |13/8|2.34| 464 | 2.72 | 7.40
6-15-20
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NFPA Interchangeable Air Cylinder

Medium Duty Series

Series NCATW

Double Rod-Center Trunnion Style: NCCOATWT (MT4 mounting style)

it
P
c2
oz
o1

Xl + 1/2 stroke 2-EE (NPTF)
D across Y , P + Stroke N Y + Stroke D across
falts falts
&\ KK
. Ven A I/
=3 o = [ ) ~ Y S| o
32| A o3 H 11 ekl
a
i
A [ G T G K
WF LD + Stroke F+Stoke | A
ZM + 2 stroke
TL ™ TL
Bore size (in) [MM | KK A AA | B C D DD E EA |EE| G K R |TD-8ooi| TL| TM | TT [UM | UV | WF | Y [ LD | XiI ZM
150 (1.5") | 5/8 | 7/16-20| 3/4 |2.02(11/8|3/8 |9/16 | 1/4-28 | 2 0.3 | 3/8(1.260.28|1.43 1 125 (1.18 |45 |2 1 1.71/2.36|3.78| 2.89 | 5.78
200 (2") 5/8 |7/16-20| 3/4 | 2.6 [11/8|3/8 |9/16|5/16-24| 25 |0.3 | 3/8|1.26 |0.34|1.84 1 113 1.18 |5 256 1 1.71|12.40| 3.82|2.91 | 5.82
250 (2.5") | 5/8 | 7/16-20| 3/4 | 3.1 |11/8|3/8 |9/16 |5/16-24| 3 0 3/8| 1.3 [0.34|2.19 1 1135 [1.18|5.5 [3.39| 1 1.75|2.48 | 3.98|2.99 | 5.98
325(3.25") 1 | 3/4-16 [11/8 3.9 |11/2|1/2 | 7/8 | 3/8-24 | 3.75|0 1/211.570.42|2.76 1 1 |45 (1.34]6.5 [4.33/13/8(2.34| 2.72 | 4.64| 3.70 | 7.40
400 (4") 1 3/4-16 |11/8 | 4.7 |(11/2|1/2 | 7/8 | 3/8-24 | 4.5 |0 1/2 |1.57 |0.42|3.32 1 1 |5.25(1.57 |7.25|5.12| 13/8 |2.34| 2.72| 4.64| 3.74 | 7.40
Double Rod - Rod Side Trunnion Style: NCCOA1WU (MT1 mounting style)
ZM + 2 stroke
Y X P + Stroke Y + Stroke
o 4-DD KK A WF | 2-EE (NPTF) WF +Stroke| . A _ Kk
& - '
°§ N o _ I _j_ E o
= & ©
s
@ D across T — D across
falts falt;
R / e
i £ N Air cushion adj. G ]
LD + Stroke
Bore size (in) | MM KK A AA B (o] D DD E EA [EE| G K R |TD-8oi| TL [WF | Y LD P ZM
150 (1.5") 5/8 | 7/16-20 | 3/4 2.02| 11/8 | 3/8 |9/16| 1/4-28 | 2 0.3 |3/8|1.26 |0.28 | 1.43 1 1 1 [(1.71| 3.78 | 2.36 | 5.78
200 (2") 5/8 | 7/16-20 | 3/4 2.6 11/8 | 3/8 |9/16|5/16-24| 2.5 0.3 |3/8 |1.26 |0.34 | 1.84 1 1 1 (171 3.82 | 24 5.82
250 (2.5") 5/8 | 7/16-20 | 3/4 3.1 11/8 | 3/8 |9/16|5/16-24| 3 0 3/8 (1.3 |0.34|2.19 1 1 1 [1.75| 3.98 | 248 | 5.98
325 (3.25") 1 3/4-16 | 11/8 | 3.9 11/2| 1/2 | 7/8 | 3/8-24 | 3.75 | O 1/2 |1.57 |0.42 | 2.76 1 1 [13/8/2.34| 464 | 272 | 7.40
400 (4") 1 3/4-16 | 11/8 | 4.7 11/2] 1/2 | 7/8 | 3/8-24 | 4.5 0 1/2 [1.57 [0.42 | 3.32 1 1 |13/8/2.34| 464 | 272 | 7.40
6-15-21
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Series NCA1

Rod Boot
Rod Boot Material
Sulffix for option Material Max. temperature
J Nylon 140°F (60°C)
K Neoprene 230°F (110°C)*

+ Max. temperature is for boot only.

How to Order

NC@A1 Mounting| |Bore—Stroke | Suffix| Boot|

Ex: NCDA1B150-0200J

Rod boots are used to protect the surface of a piston rod

in harsh environments. Auto switch capable Rod boot

J-Nylon rod boot
K-Neoprene rod boot

e

1% L 4,

S
A |5A6 L f
[—TWf

ZB+ Stroke

Rod Boot Dimensions

Bore size L

: A OE F

(in) 0to2 [2.1t04 [4.1t06 [6.1t08|8.1t0 10 [10.1t0 12 [12.1to 14[14.1t0 16 | 1611020 | 20.1t024 | 24.1t0 28
150 (1.5") | 0.75 | 1.375 | 0.734 — —
200 (2") 0.75 [1.375 | 0.734
250 (2.5") | 0.75 |1.375 | 0.734 0.5 1 15 2 25 3 35 4 5
325 (2.25") | 1.125| 1.968 | 0.984
400 (4") 1.125| 1.968 | 0.984

7

[ R K NEoN Kol

Bore size wit
(in) Oto2 [2.1t04|4.1t06 |6.1t08 |8.1t010|10.1t012 [12.1to 14 |14.1t0 16 [16.1t0 20 |20.1t0 24 |24.1t0 28
150 (1.5") | 1.937 | 2.437 | 2.937 | 3.437 | 3.937 | 4.437 4.937 5.437 | 6.437 — —
200 (2") 1.937 | 2.437 | 2.937 | 3.437 | 3.937 | 4.437 4.937 5.437 | 6.437 7.437 —
250 (2.5") | 1.937 | 2.437 | 2.937 | 3.437 | 3.937 | 4.437 4.937 5.437 | 6.437 7.437 —
325 (2.25")| 2.312 | 2.812 | 3.312 | 3.812 | 4.312 | 4.812 5.312 5.812 6.812 7.812 | 8.812
400 (4") 2.312|2.812| 3.312 | 3.812 | 4.312 4.812 5.312 5.812 6.812 7.812 8.812

Bore size ZB
(in) Oto2 [21t04[4.1t06|6.1t08 |8.1t010|10.1t0 12 [12.1t0 14 [14.1t016|16.11020 |20.1t0 24 [24.1t0 28
150 (1.5") | 5.689 | 6.187 | 6.687 | 7.187 | 7.687 | 8.187 8.687 9.187 | 10.187 — —
200 (2") 5.689 | 6.187 | 6.687 | 7.187 | 7.687 8.187 8.687 9.187 | 10.187 11.187 —
250 (2.5") | 5.812|6.312| 6.812 | 7.312 | 7.812 8.312 8.812 9.937 | 10.312 11.312 —_
325 (2.25")| 6.765 | 7.265 | 7.765 | 8.265 | 8.765 | 9.265 9.765 | 10.265 | 11.265 | 12.265 | 13.265
400 (4") 6.765 | 7.265 | 7.765 | 8.265 | 8.765 | 9.265 9.765 | 10.265 | 11.265 | 12.265 | 13.265

6-15-22

o
:



Series NCA1

Stainless Steel Rod

Specifications

Bore size (inch) 1.5 2 | 2.5 | 3.25 | 4
Fluid Air
Max. operating pressure 250 psi (1.75 MPa)
Min. operating pressure 8 psi (0.06 MPa)
Rod material Stainless steel 304
Ambient & fluid temperature 40 to 140°F (5 to 60°C)
Piston speed 2 to 20 inch/sec (50 to 500 mm/sec) ——
Cushion Air cushion standard CJ1i
Basic style, Foot style, Flange style —
. Center trunnion style, Side tapped style, Clevis style
Mounting Rod side trunnion style, Head side trunnion style CJ—P
Side lug style
o . . .
Stamles.s steel piston rod |§ used to Standard Stroke
protect in harsh or wet environments. 55550 Standard StroKe
e Auto switch mounting available. 1.50 1,2,3,4,56,8,10, 12, 14, 16, 18, 20
2,2.50 1,2,3,4,5,6,8,10,12, 14, 16, 18, 20, 24
3.25,4 1,2,3,4,5,6,8,10,12, 14, 16, 18, 20, 24, 28

How to Order

NC[D| A1 Mounting| |Bore —Stroke | |Suffix — XC6
Ex: NCDA1B 150-0400-XC6

Auto switch capable Stainless steel rod

Low Speed
Specifications
Bore size (inch) 1.5 | 2 | 25 | 325 | 4
Fluid Air
Max. operating pressure 250 psi (1.75 MPa)
Min. operating pressure 8 psi (0.06 MPa)
Ambient & fluid temperature 40 to 140°F (5 to 60°C)
Piston speed 0.4 to 2 inch/sec (10 to 50 mm/sec)
Cushion None

Basic style, Foot style, Flange style

Center trunnion style, Side tapped style, Clevis style _X

Rod side trunnion style, Head side trunnion style
Side lug style

Mounting

Standard Stroke

Bore size (in Standard stroke Data
* Smooth movements even at 0.4 to 2 1.50 u 1234568 10,12, 14, 16, 18, 20
inch/sec 2,250 [1,2,3,4,5,6,8,10,12, 14, 16, 18,20, 24
3.25,4 |1,2,3,4,5,6,8,10,12, 14, 16, 18, 20, 24, 28

* Auto switch mounting available.

How to Order

NC[D| A1|Mounting| [Bore —Stroke| N—XB9

Ex: NCDA1B 150-0400N-XB9 Standard
Auto switch capable Low friction/Low speed
6-15-23
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Series NCA1

High Temperature

* Use at high temperature up to 300°F.

Low Temperature

Specifications

Bore size (inch)

15 | 2 | 25 | 325 | 4

Fluid

Air

Max. operating pressure

250 psi (1.75 MPa)

Min. operating pressure

8 psi (0.06 MPa)

Ambient & fluid temperature

14 to 300°F (=10 to 150°C)

Seal material

Fluoro rubber

Piston speed

2 to 20 inch/sec (50 to 500 mm/sec)

Cushion Air cushion standard
Basic style, Foot style, Flange style
Mounting Center trunnion style, Side tapped style, Clevis style

Rod side trunnion style, Head side trunnion style

Side lug style

Standard Stroke

Bore size (in) Standard stroke
1.50 1,2,3,4,5,6, 8,10, 12, 14, 16, 18, 20
2,2.50 1,2,3,4,5,6,8,10, 12, 14, 16, 18, 20, 24
3.25,4 1,2,3,4,5,6,8,10, 12, 14, 16, 18, 20, 24, 28

How to Order

NCA1 |Mounting| | Bore— Stroke | |Suffixj—XB6

Ex: NCA1B 150-0400-XB6

High temperature

Auto switch capable not available

* Use at low temperature down to —22°F. oem

6-15-24

Specifications

Bore size (inch)

15 | 2 | 25 | 325 | 4

Fluid

Air

Max. operating pressure

250 psi (1.75 MPa)

Min. operating pressure

8 psi (0.06 MPa)

Ambient & fluid temperature

—22 to 140°F (30 to 60°C)

Seal material

Low durometer nitril rubber

Piston speed

2 to 20 inch/sec (50 to 500 mm/sec)

Cushion None
Basic style, Foot style, Flange style
Mounting Center trunnion style, Side tapped style, Clevis style

Rod side trunnion style, Head side trunnion style
Side lug style

Standard Stroke

Standard stroke

1.50 , 6,

, 10, 12, 14, 16, 18, 20

1,2,8,4,56
2,2.50 1,2,8,4,5,6,
3.25,4 1,2,8,4,56

8
8,10, 12,14, 16, 18, 20, 24
8,10, 12, 14, 16, 18, 20, 24, 28

]

How to Order

NCA1 \Mounting\ \BoreHStroke\ N— XB7

Ex: NCA1B 150-0400N-XB7

Standard

Low temperature

Auto switch capable not available

O
:



Oversized Rod

Series NCA1

Specifications

Bore size (inch)

2 25 | 325 | 4

Fluid

Air

Max.operating pressure

250 psi (1.75 MPa)

Min.operating pressure

8 psi (0.06 MPa)

Ambient & fluid temperature

40 to 140°F (5 to 60°C)

Piston speed

2 to 20 inch/sec (50 to 500 mm/sec)

Cushion Air cushion standard —_—
Mounting Basic style_, Foot style_, Flange style, CJ1
Center trunnion style, Side tapped style e —
CJP
Standard Stroke —
Bore size (in) Standard stroke CJ2
2,2.50 1,2,3,4,5,6,8,10, 12, 14, 16, 18, 20, 24 —
3.25,4 1,2,3,4,5,6,8,10,12, 14, 16, 18, 20, 24, 28 CM2
CG1
How to Order Oversized Rod/Standard —MB
NC@A1 Mounting| |Bore— Stroke | Suffix~ XB5 MB1
Ex: NCDA1B 250-0200-XB5
CA2
Auto switch capable Oversized/rod
CS1
Oversized Rod-Basic Style: NCCJA1B (XB5) C76
Y P + Stroke —
WF. 5 LF + Stroke ,
D across | 2-EE (NPTF. | C95
OAA -
4 H ——f—— --1|—+ CP95
. E’_. _____'@_ _E[ NCM
5 — = —{h -
Il 5_1'_@'
4-DD J
R 4-NT SN + Stroke
Depth ND ZB + Stroke _X
20-
Bore size (in) |[MM | KK | A |AA|B [BA |[C | D | DD E [EA|[EE|FA|G [J | R |[ND | NT |TN |[WF | XT Y |LF| P | SN | zB Data
200 (2") 1 |3/4-16/11/8 |2.6|11/2[11/8|1/2| 7/8 |5/16-24|21/2|0.3|3/8|3/8|1.26(1.06(1.84 | 7/16 |5/16-18| 7/8 |13/8 | 25/16 [2.09|35/8|2.40 | 21/4 |51/8
250 (2.5") | 1 |[3/4-16/11/8 |3.1|11/2[11/8|1/2| 7/8 [5/16-24| 3 |0 |3/8|3/8(1.30(|1.06|2.19 [19/32|3/8-18 [11/4 [13/8 | 25/16 |2.13|33/4|2.48 | 23/8 |51/4
325 (3.25") |13/8| 1-14 [15/8 (3.9(2 11/2|5/8(11/4|3/8-24 |33/4|0 |1/2|5/8(1.57|1.18|2.76 | 5/8 |1/2-13 [11/2 |[15/8 |211/16 |2.59|41/4|2.72 | 25/8 | 65/64
400 (4") 13/8| 1-14 |15/8 | 4.7 |2 11/2|5/8(11/4|3/8-24 |33/4|0 |1/2|5/8(1.57|1.18|3.32| 5/8 |1/2-13 [21/16|15/8 |211/16 |2.59|41/4|2.72 | 25/8 | 6 5/64

O
S
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Series NCA1

Oversized Rod-Foot Style: NCCJA1L (XB5)

ZA + Stroke
XA + Stroke
E Y P + Stroke
KK A = WF 2-EE (NPTF)
\ e = T
= ] —& < 4
y =3 o 3
z |
& D across flats ==
S 6-AB (Hole) G 4-DD J
AO|_AL |FA LF + Stroke AL AO
SA + Stroke
Bore size (in) | MM | KK A |AA|AB| AE AH (AL |AO| AT (B |[BA|(C| D DD E |EA(EE(FA| G | J S | WF| Y P | LF|SA|XA| ZA
200 (2") 1 |3/4-16(11/8|2.6|3/8|211/16|17/16 | 1 |9/16] 1/8 |1 1/2|11/8|1/2| 7/8 |5/16-24|21/2|0.3|3/8|3/8 [1.26(1.06|1 3/4|1 3/8/2.09|2.40|35/8| 6 6 |69/16
250 (2.5") 1 |3/4-16(11/8/3.1|3/8| 31/8 | 15/8 | 1 |9/16] 1/8 |11/2[11/8]1/2| 7/8 |5/16-24| 3 |0 |3/8|3/8(1.30(1.06|2 1/4|1 3/8|2.13|2.48|3 3/4|6 1/8/6 1/8|6 11/16
325 (3.25")|13/8| 1-14 (15/8(3.9|1/2{313/16|1 15/16(1 1/4| 3/4 |11/64| 2 |11/2|5/8(11/4| 3/8-24 [33/4|0 |1/2|5/8|1.57|1.18|23/4|15/8|2.59|2.72|4 1/4|7 3/8|7 1/8| 7 7/8
400 (4") 13/8| 1-14 |15/8(4.7 [{1/2| 41/2 | 21/4 |11/4| 3/4 |15/64| 2 |11/2|5/8|11/4| 3/8-24 |41/2|0 [1/2|5/8|1.57(1.18|31/2|15/8|2.59|2.72|4 1/4|7 3/8|7 1/8| 7 7/8
Oversized Rod-Rod Side Flange Style: NCCJA1F (XB5)
Y P _+ Stroke
- L.C.. 2-EE (NPTF,
4-0FB (Hole). oAA D across flats ( )
f KK T T i
i ==
\ ' '
AV —
oZ| [Tl | @13 [ |19®ls
Sls | E
22355 3
T — —H——H——-FF i3
LT Apupuint~
A W__|F G 4-DD J
TF WE LF + Stroke
UF ZB + Stroke
Bore size (in) | MM | KK A AA | B BA C D DD E |[EA|EE|F |FB| G J R TF UF |W| WF LF Y P ZB
200 (2") 1 |3/4-16|11/8| 2.6 |11/2{11/8 |1/2 | 7/8 |5/16-24|2.5 |0.3|3/8|3/8| 3/8|1.26|1.06 |1.84| 33/8 |41/8|1|13/8| 35/8(2.09| 240 | 51/8
250 (2.5") 1 [3/4-16(11/8| 3.1 [11/2[11/8 | 1/2 | 7/8 |5/16-24|3 0 |3/8(3/8]3/8|1.30(1.06|2.19| 37/8 |45/8| 1| 13/8| 33/4|2.13| 248 | 51/4
325 (3.25")|13/8| 1-14 |15/8| 3.9 |2 11/2 | 5/8 |11/4| 3/8-24 |3.25|0 1/215/8|7/16|1.57 |1.18 |2.76 |411/16 | 51/2| 1 | 15/8 | 41/4| 2.59 | 2.72 | 65/64
400 (4") 13/8| 1-14 [15/8| 4.7 |2 11/2 | 5/8 (11/4 | 3/8-24 |45 |0 1/2|5/8|7/16/1.57 |1.18 |3.32| 57/16 |61/4| 1| 15/8| 41/4| 259 | 2.72 | 65/64
6-15-26
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Series NCA1

Oversized Rod-Head Side Flange Style NCCIA1G (XB5)

Y P + Stroke 4-gFB (Hole)
2-EE (NPTF) oAA
D across flats I I
KK H+4- =
|
\ . e
a2 R R I, g i
EE e CJ1
A C EA G
w CJ2
XF + Stroke
ZF + Stroke CM2
Boresize(in) |MM | KK | A |AA| B BA | C D DD E |EA |EE | F FA | G J R TF UF | WF | Y P XF | ZF MB
200 (2") 1 |3/4-16|11/8| 2.6 |[11/2| 11/8 | 1/2 | 7/8 |5/16-24|2.5 | 0.3 | 3/8 | 3/8 | 3/8 [1.26 [1.06|1.84 | 33/8 |41/8|13/8| 2.09 | 240 | 5 [53/8
250 (2.5") | 1 |3/4-16{11/8| 3.1 |11/2| 11/8 | 1/2 | 7/8 |5/16-24|3 0 3/8 | 3/8 | 3/8 |1.30 |1.06|2.19 | 37/8 |45/8|13/8| 2.13 | 248 | 51/8 |51/2 MB1
325(3.25") [13/8| 1-14 |15/8|39| 2 | 11/2 | 5/8 |11/4| 3/8-24 |3.75| 0 1/2 | 5/8 | 5/8 |1.57 |[1.18|2.76 |411/16|51/2|15/8 | 259 | 272 | 57/8 |61/2 [
400 (4") [13/8] 1-14 |15/8| 47| 2 | 11/2|5/8 |11/4] 3/8-24 |45 | 0 1/2 | 5/8 | 5/8 |1.57 |1.18|3.32 | 57/16 |61/4|15/8 | 259 | 2.72 | 57/8 |61/2 CA2
Oversized Rod-Center Trunnion Style: NCCJA1T (XB5)
XI + 1/2 stroke | Cpos
UM Y P + Stroke CP95
4-DD 2-EE (NPTF) p—
) ) D across flats —
~ 2 KK T T T T
A v [ w [
{ H \\‘3@ W W T T
= S —-—t= A
/% | Il = R 57N
> a
oW 2B [~ jﬂ/ &4
! { mem)
R A C FA G 1T J
E WF LF + Stroke
TL ™ L ZB + Stroke 20-
Data
Boresize (in) |[MM | KK | A |AA| B BA|C|D DD E |EA|EE|FA|G |J | R [TDSooi|TL|TM |[TT |UM |UV |[WF| Y |LF | P | XI | ZB
200 (2") 1 |3/4-16|11/8|2.6|11/2|11/8|1/2| 7/8 |5/16-24|21/2 | 0.3 | 3/8 | 3/8(1.26(1.06|1.84| 1 1] 3 |[1.18] 5 |2.56|13/8/2.09|35/8|2.40|3.29| 51/8
250 (2.5") | 1 |3/4-16(11/8| 3.1 |11/2|11/8|1/2| 7/8 |5/16-24| 3 |0 | 3/8|3/8|1.30/1.06(2.19| 1 1[31/2/1.18/51/2|3.39(13/8|2.13|33/4|2.48|3.37| 51/4
325 (3.25")(13/8| 1-14 |15/8]3.9 |2 11/2|5/8|11/4| 3/8-24 |33/4 |0 | 1/2|5/8(1.57|1.18|2.76| 1 1|41/2|1.34/61/2|4.33|15/8| 2.59 |4 1/4| 2.72|3.95 | 6 5/64
400 (4") 13/8| 1-14 |15/8|4.7 |2 11/2|5/8|11/4| 3/8-24 |41/2 |0 | 1/2|5/8(1.57|1.18|3.32| 1 1|51/4|1.57|71/4|5.12|15/8| 2.59 |4 1/4| 2.72|3.99 |6 5/64
6-15-27
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Series NCA1

Oversized Rod-Double Detachable Head Side Clevis Style: NCCIA1D (XB5)

Y P + Stroke LR
2-EE (NPTF) |
D across flats I AA
] 2}
KK -+ = = = L
3
> <
33— 5+ é —-
Q)
I
— |_ - - =
| -
A C FA| G 4-DD
WF LF + Stroke
XD + Stroke
ZD + Stroke

Bore size (in) | MM | KK A |AA| B |[C|CB|CDICW| D DD E |[EA|EE|F |[FA| G | J L |[LR| M |WF | XD Y | LF P ZD

200 (2") 1 |3/4-16|11/8 | 2.6 (11/2|1/2| 3/4 | 1/2|1/2| 7/8 |5/16-24|2.5 |0.3|3/8 |3/8| 3/8|1.26 {1.06| 3/4 | 5/8 | 1/2 |13/8| 61/8 | 2.09|35/8| 2.40 | 65/8

250 (2.5") 1 |3/4-16|11/8 | 3.1 |(11/2|1/2| 3/4 | 1/2|1/2| 7/8 |5/16-24|3 |0 |3/8|3/8| 3/8|1.30(1.06| 3/4 |58 | 1/2 |13/8| 61/4|2.13|33/4| 2.48 | 63/4

325(3.25") (13/8| 1-14 |15/8 |39 | 2 |5/8|11/4|3/4|5/8|11/4| 3/8-24 |3.75|0 |1/2|5/8| 5/8|1.57|1.18|11/4| 1 3/4 |15/8| 73/4|259|41/4| 272 |81/2

400 (4") 13/8| 1-14 |15/8 |47 | 2 |5/8|11/4|3/4|5/8(11/4|3/8-24 |45 |0 [1/2|5/8| 5/8|1.57(1.18|11/4| 1 3/4 |15/8| 73/4|259|41/4| 272 |81/2

Oversized Rod-Double Single Detachable Head Side Clevis Style: NCCOA1C (XB5)

Y X P + Stroke , LR,
| 2-EE (NPTF)

oAA

D across flats

e sl |
N - == @\ i

oB
oMM

|
1
|

|
|
el
|
T

o
|

N
|

IH
|

A C !FA G | 4-DD ~ J

WF LF + Stroke cB
XD + Stroke E
ZD + Stroke

Bore size (in) | MM | KK A |AA| B |[C|CB|CD| D DD E |[EA|EE| F |[FA| G J L |[LR| M |WF | XD Y | LF P ZD

200 (2") 1 |3/4-16|11/8|2.6 | 11/2|1/2| 3/4 |1/2| 7/8 |5/16-24|2.5 |0.3|3/8| 3/8|3/8 |1.26 [1.06| 3/4 | 5/8| 1/2 |13/8| 61/8 | 2.09|35/8| 2.40 | 65/8

250 (2.5") 1 |3/4-16(11/8 | 3.1 | 11/2|1/2| 3/4 |1/2| 7/8 |5/16-24 |3 3/8|3/8|3/8(1.30(1.06| 3/4 |58 | 1/2 [{13/8| 61/4|2.13|33/4| 2.48 | 63/4

o

o

325(3.25") (13/8| 1-14 [15/8 3.9 | 2 |5/8|11/4|3/4|11/4| 3/8-24 |3.75 1/2| 5/8|5/8 |1.57 [1.18|11/4 | 1 | 3/4 |15/8| 73/4|2.59|41/4| 2.72|81/2

400 (4") 13/8| 1-14 [15/8 |47 | 2 |5/8|11/4|3/4|11/4|3/8-24 |45 |0 |[1/2| 5/8|5/8 (157 |(1.18(11/4| 1 | 3/4 |15/8| 73/4|259|41/4|2.72 | 81/2

6-15-28
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Adjustable Stroke—Extended

Series NCA1

Specifications

Bore size (inch)

1.5 2 | 25 | 325 | 4

Fluid

Air

Max. operating pressure

250 psi (1.75 MPa)

Min. operating pressure

8 psi (0.06 MPa)

Ambient & fluid temperature

40 to 140°F (5 t0 60°C)

Piston speed

2 to 20 inch/sec (50 to 500 mm/sec)

Cushion Air cushion standard ——
f Basic style, Foot style, Flange style, 1
Al Center trunnion style, Side tapped style CJ—
CJP
Standard Stroke —
aas . Bore size (in) Standard stroke CJ2
°
The extended stroke stop position is XER 1.2.3.4.5,6,8 10, 12, 14, 16, 18, 20 Dbl
infinately adjustable within the 2,250 [1,2,3,4,5,6,8,10, 12, 14, 16, 18, 20, 24 CM2
H 3.25,4 1,2,3,4,5,6,8,10,12, 14, 16, 18, 20, 24, 28 L
adjustment range. —
e Auto switch capable. CG1
MB
How to Order
] NC|D|A1/B| XC8
L 1
I Auto switch | Bore size Adjustment
range
H A:0to 1"
Mounting B 010 2"
Stroke Adjustable
stroke—Extend
Dimensions
Y P + Stroke
WF LD + Stroke d + Stroke + Adjustable range
4-DD R D across flats 2-EE (NPTF) Stroke ¢ + Adjustable range
KK
| Il
gAA O\ KK i i i
== T T B
k] | @ & [ bt
<
e B 51 i S SR . 2 O ' VAN A
S — i -X
S >
et =A==t
N I L L gl L | 20'
T T h t f S 3|
Lo TN o bade] [ ¢ ] 3 —
E Depth ND XT SN + Stroke
ZZ + 2 stroke + Adjustable range (A: 1", B: 2") Data
Bore size (in) | MM KK A AA B C D DD E EA| EE| G K R |[WF| Y LD P Y74
150 (1.5") 5/8 | 7/16-20 | 3/4 2.02| 11/8| 3/8 | 9/16| 1/4-28 2 0338126 | 9/32 {143 | 1 (1.71| 3.78 | 2.36 | 6.97
200 (2") 5/8 | 7/16-20 | 3/4 260| 11/8| 3/8 | 9/16|5/16-24| 2 1/2 |0.3 | 3/8 |1.26 | 11/32 (1.84 | 1 [1.71| 3.82 | 2.40 | 7.01
250 (2.5") 5/8 | 7/16-20 | 3/4 3.1 11/8 | 3/8 | 9/16 |5/16-24| 3 0 3/811.30 | 11/32 (219 | 1 [1.75| 3.98 | 2.48 |7.17
325 (3.25") 1 3/4-16 |[11/8 | 390 | 11/2| 1/2 | 7/8 | 3/8-24 | 33/4 |0 1/2 |1.57 | 27/64 |2.76 |1 3/8|2.34 | 4.64 | 2.72 | 9.38
400 (4") 1 3/4-16 |11/8 | 4.7 11/2| 1/2 | 7/8 | 3/8-24 | 41/2 |0 1/2 |1.57 | 27/64 |3.32 |1 3/8|2.34 | 4.64 | 2.72 | 9.38
Bore size (in) b c d SN NT ND | TN XT
150 (1.5") 11/2 1.25 1.80 | 21/4|1/4-20|9/32 | 5/8 |1 15/16
200 (2") 121/32| 1.64 219 | 21/4 |5/16-18| 7/16 | 7/8 |1 15/16
250 (2.5") | 121/32| 1.64 2.19 | 23/8 | 3/8-16(19/32|1 1/4 |1 15/16
325 (3.25")| 29/32 2.48 3.37 | 25/8 |1/2-13| 5/8 |11/2 |27/16
400 (4") 29/32 2.48 3.37 | 25/8 |1/2-13| 5/8 |21/16|2 7/16

o
S

6-15-29



Series NCA1

Adjustable Stroke—Return

Specifications

Bore size (inch)

15 2 | 25 | 325 |

Fluid

Air

Max. operating pressure

250 psi (1.75 MPa)

Min. operating pressure

8 psi (0.06 MPa)

Ambient & fluid temperature

40 to 140°F (5 to 60°C)

Piston speed

2 to 20 inch/sec (50 to 500 mm/sec)

Cushion

Air cushion standard

Mounting

Basic style, Foot style, Flange style,
Center trunnion style, Side tapped style

Standard Stroke

* The return stroke stop position is Bore size (in) SEnsE Sl
infinitely adjustable within the 1.50 1,234,568 10,12, 14, 16, 18, 20
. 2,2.50 1,2,3,4,5,6,8,10, 12, 14, 16, 18, 20, 24
adjustment range. 3.25,4 | 1,2,3,4,5,6,8, 10, 12, 14, 16, 18, 20, 24, 28
* Auto switch capable.
How to Order
I Auto switch |Bore size Adjustment
range
Mounting A:0to1
B:0to 2 )
Stroke Adjustable
Stroke—Return
Dimensions
Y P + Stroke
WF LF + Stroke
4-DD R (2) EE (NPTF)
| Dacross | = ———Ft_ e
oAA - I _(5\_ flats ___ilr r_ i [ _____H_______ : _r 1“'__ mm
KK g, s pu _ﬂ!_...;:"i
| “ "] N
z @- ?
HHH o Ol I TR
— <<
~ (i)
J LN i L h
-Q)—-: ) i — e — T B:]—
EL.' J_ A C 0w b b D across flats
=t | A ! !
N 4-NT l G J JAI K I
E Depth ND XT SN + Stroke d + Adjustable range
ZZ + Stroke + Adjustable range
Bore size (in) [MM| KK A | AA B © D DD E |[EA|EE| G J JA K R |[WF| Y LF P ZZ | TN XT SN d mm
150 (1.5") |5/8|7/16-20| 3/4 |2.02| 11/8|3/8|9/16 | 1/4-28 | 2 |0.3|3/8|1.26 [1.10({11/32| 9/32 | 1.43| 1 1.71|35/8|2.36|6.44| 5/8 |115/16|21/4|1.81|M16x1.5
200 (2") 5/8|7/16-20| 3/4 |2.6 | 11/8|3/8 | 9/16 |5/16-24(21/2(0.3| 3/8 |1.26 |1.06(11/32|11/32| 1.84| 1 1.71|35/8|2.40|6.44| 7/8 |115/16|21/4|1.81|M16x1.5
250 (2.5") |5/8|7/16-20| 3/4 |3.1 | 11/8|3/8|9/16 |5/16-24| 3 |0 3/8(1.30 [1.06(11/32[11/32| 2.19| 1 1.75|33/4|2.48|6.44| 11/4 |{115/16|23/8|1.69|M16x1.5
325(3.25") | 1 | 3/4-16 |11/8]3.9 |11/2|1/2| 7/8 | 3/8-24 [33/4|0 |1/2[1.57 |1.10| 5/8 |27/64|2.76|13/8|2.34| 4 1/4|2.72|8.02| 1 1/2 | 27/16 |25/8 |2.40|M24x1.5
400 (4") 1 | 3/4-16 [11/8|4.7 |11/2[1/2| 7/8 | 3/8-24 |41/2|0 1/211.57 |1.10| 5/8 |27/64|3.32(13/8|2.34|41/4|2.72(8.02|21/16|27/16 |25/8 |2.40|M24x1.5
Bore size (in) NT ND
150 (1.5") | 1/4-20 | 9/32
200 (2") |5/16-18| 7/16
250 (2.5") | 3/8-16 | 19/32
325 (3.25") | 1/2-13 | 5/8
400 (4") 1/2-13 | 5/8
6-15-30
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Dual Operation—Double Rod

Series NCA1

Specifications

Bore size (inch)

1.5 2 | 25 [ 325 | 4

Fluid

Air

Max. operating pressure

250 psi (1.75 MPa)

Min. operating pressure

8 psi (0.06 MPa)

Ambient & fluid temperature

40 to 140°F (5 to 60°C)

Piston speed

2 to 20 inch/sec (50 to 500 mm/sec)

Cushion Air cushion standard S
Mounting Basic style,. Foot style, Flange style, CJ-I
Side tapped style L
CJP
. . . Standard Stroke —
* 4 positions available from a single Bore size (in) Standard stroke CJ2
cylinder o, erECOIN A e e
* Auto switch capable 3.25,4 |1,2,3,4,5,6,8,10, 12, 14, 16, 18, 20, 24, 28 Il
CG1
MB
How to Order
MB1
NC@M B [150—0400||N — 0200 |R-XC10
i ) CA2
Auto switch |Bore size Stroke B Dual
; operation -
Mounting Stroke A Double rod |CS1
Cushion C76
— Both ends
N W/o cushions
H Head end C85
. . R Rod end
Dimensions C95
Y N P + stroke A PC P + stroke B N Y
R | 4-EE (NPTF) CP95
4-DD K A ——
K / i ?< D across flats v T D across flats NCM
&5‘ Q KK \ -"'r,f—‘l—fi' KK
.
i == a1
g ! N N _@ ;‘_‘h R
‘@L"’ : TR o
N LI J,_‘ bl -X
N 4-NT A C [ | Stroke A Stroke B/ | G C A
£ Depth ND XT SN + Stroke (A + B) XT 20-
WF LD + Stroke (A + B) WF
7Z + Stroke (A+ B) Data
Bore size (in) | MM KK A AA B (o] D DD E EA | EE| G K R |WF | Y LD P |[PC| 2z SN
150 (1.5") 5/8 7/16-20 | 3/4 2.02| 11/8 | 3/8| 9/16| 1/4-28 2 0338|126 | 9/32 |1.43| 1 |1.71|7.442.36|1.30| 9.44| 5.56
200 (2") 5/8 7/16-20 | 3/4 260 | 11/8 | 3/8| 9/16|5/16-24| 21/2 | 0.3 | 3/8|1.26 |11/32|1.84| 1 |1.71|7.52 |2.40|1.30| 9.52 | 5.64
250 (2.5") 5/8 7/16-20 | 3/4 3.1 11/8 | 3/8| 9/16 |5/16-24 3 0 3/8(1.30 | 11/32|2.19| 1 |[1.75|7.76 |2.48|1.30| 9.76| 5.88
325 (3.25") 1 3/4-16 |11/8 | 3.90 | 11/2 12| 7/8 | 3/8-24 | 33/4 | O 1/2|1.57 |27/64 | 2.76 |1 3/8(2.34 | 8.94 |2.72|1.57 | 11.69 | 6.82
400 (4") 1 3/4-16 | 11/8 | 4.7 11/2 12| 7/8 | 3/8-24 | 41/2| 0 1/2|1.57 | 27/64 | 3.32 |1 3/8|2.34 |8.94 |2.72|1.57 | 11.69 | 6.82
Bore size (in) | TN XT NT ND
150 (1.5") 5/8 |115/16 | 1/4-20 | 9/32
200 (2") 7/8 |115/16 |5/16-18| 7/16
250 (2.5") 11/4 |1115/16 | 3/8-16 |19/32
325(3.25") | 11/2 |27/16 | 1/2-13 | 5/8
400 (4") 21/16|27/16 | 1/2-13 | 5/8
6-15-31
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Series NCA1

Dual Operation—Single Rod

Specifications

Bore size (inch)

15 2 | 25 | 325 |

Fluid

Air

Max. operating pressure

250 psi (1.75 MPa)

Min. operating pressure

8 psi (0.06 MPa)

Ambient & fluid temperature

40 to 140°F (5 to 60°C)

Piston speed

2 to 20 inch/sec (50 to 500 mm/sec)

Cushion

Air cushion standard

Mounting

Basic style, Foot style, Flange style,
Clevis style, Side tapped style

Standard Stroke

Bore size (in)

Standard stroke

1.50 1,2,
1,2

,4,5,6,8,10, 12, 14, 16, 18, 20
2,2.50 ,2,3,4

3
* 3 positions can be obtained from a 3,

,5,6,8,10,12, 14, 16, 18, 20, 24

3.25,4

1,2,3,4,5,6,8,10, 12, 14, 16, 18, 20, 24, 28

single cylinder.

e Twice the force is available for the
extended stroke.

¢ Auto switch capable

full stroke.

How to Order

Example: NCDA1B150-0200R+0300-XC11 will stroke 2" then
an additional 3" for a total stroke of 5". The front
cylinder B (rod end) must be equal to 5" to allow the

NC@M

Auto switch

B [150]
Bore size

R+

Stroke B-A | Dual

XC11
s

operation-

[T Mounting Stroke A Single rod
Cushion
— Both ends
N Wr/o cushions
H Head end
R Rod end
Dimensions
Y PA + Stroke B .\ PC . PB + Stroke A |
4-EE (NPTF
R 4-DD ( ) | |
BAA I D across —— — :
/ o K flats oy r_ 1
L 0 KK v v
|
HE E=i -
N
| S,
| b I =
hnmmn il
T N ™
™| ANT A |c G \M Stroke A J
E Depth ND XT SN + Stroke A + Stroke B
WF LF + Stroke A + Stroke B
ZB + Stroke A + Stroke B
Bore size (in) MM | KK A | AA B BA|C | D DD E |EA|EE| G J R TN | WF | XT Y LF PA PB PC
150 (1.5") |[5/8 |7/16-20| 3/4 |2.02 |11/8 |11/8| 3/8 |9/16| 1/4-28 |2 03|38 (126 (1.1 [143| 58 1 |115/16|1.71 | 7.26 | 2.36 | 2.40 | 1.24
200 (2") 5/8 |7/16-20| 3/4 |26 |11/8|11/8| 3/8|9/16|5/16-24|2.5 | 0.3| 3/8 [ 1.26 | 1.06| 1.84 | 7/8 1 11516|1.71 | 7.26 | 2.40 | 2.44 | 1.20
250 (2.5") |5/8 |7/16-20| 3/4 |3.1 |11/8|11/8| 3/8 |9/16|5/16-24 |3 0 |38|13 |1.06(219 | 11/4 | 1 |11516|1/75|7.38 | 2.48 | 2.52 | 1.12
325 (3.25") | 1 3/4-16 |11/8|3.9 |11/2|(11/2|1/2| 7/8 | 3/8-24 |3.75| O 1/2 (157 [1.18]| 2.76 | 11/2 [13/8|27/16 [2.34 | 852 | 2.72 | 2.76 | 1.51
400 (4") 1 3/4-16 |11/8|4.7 |11/2(11/2|1/2| 7/8 | 3/8-24 |45 | O 1/2 (157 [1.18] 3.32 [21/16 |13/8 |27/16 [2.34 | 852 | 2.72 | 2.76 | 1.51
Bore size (in) | SN | ZB NT ND
150 (1.5") |5.89| 8.39 | 1/4-20 | 9/32
200 (2") 5.89 | 8.39 | 5/16-18 | 7/16
250 (2.5") |[6.01|8.50 | 3/8-16 | 19/32
325 (3.25") [ 6.89| 10.1 | 1/2-13 | 5/8
400 (4") 6.89 | 10.1 | 1/2-13 | 5/8
6-15-32
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Series NCA1

Fluoro Rubber Seals

Specifications

Bore size (inch) 1.5 2 | 25 | 3.25 | 4
Fluid Air
Max. operating pressure 250 psi (1.75 MPa)
Min. operating pressure 8 psi (0.06 MPa)
Rod material Stainless steel 304
Ambient & fluid temperature 40 to 140°F (5 to 60°C)
Piston speed 2 to 20 inch/sec (50 to 500 mm/sec) ——
Cushion Air cushion standard CJ‘I
Basic style, Foot style, Flange style —
. Center trunnion style, Side tapped style, Clevis style
Mounting Rod side trunnion style, Head side trunnion style CJ—P
Side lug style CJ2
* Material for seals is changed to fluoro ;.. qard stroke —
rubber excellent in chemical goamm TS CcM2
resistance_ 1.50 1,2,3,4,5,6,8,10,12, 14, 16, 18, 20
2,2.50 1,2,3,4,5,6,8, 10,12, 14, 16, 18, 20, 24 CG1
3.25,4 1,2,3,4,5,6,8,10,12, 14, 16, 18, 20, 24, 28 —
MB
How to Order MB1
NC|[D| A1 |Mounting| Bore —Stroke | |Suffix—XC22 |CA2
Ex: NCDA1B 150-0400-XC22 CS1
Auto switch capable Fluoro rubber seals ——
C76
C85
With Coil Scraper C95
Specifications CP95
Bore size (inch) 15 [ 2 [ 25 | 325 | 4 ——
Fluid Air NCM
Max. operating pressure 250 psi (1.75 MPa) E—
Min. operating pressure 8 psi (0.06 MPa)
Ambient & fluid temperature 40 to 140°F (5 to 60°C)
Scraper Coil scraper (Metal)
Piston speed 0.4 to 2 inch/sec (10 to 50 mm/sec) D-
Cushion Air cushion standard
Basic style, Foot style, Flange style _X
Mounti Center trunnion style, Side tapped style, Clevis style
ounting Rod side trunnion style, Head side trunnion style
Side lug style 20-
Standard Stroke Data
° Scraper removes frOSts weld spatter, Bore size (in) Standard stroke

oo

, 10, 12, 14, 16, 18, 20
, 10, 12, 14, 16, 18, 20, 24
, 10, 12, 14, 16, 18, 20, 24, 28

cutting dust, and etc., and it protects _ 150 1,2,3,4,56
2,2.50 1,2,8,4,5,6,
the seals. 3254 |1,2,3,4,5,6

yyyyy

;;;;;;

How to Order

NC D] A1 Mounting| Bore — Stroke —XC35
Ex: NCDA1B 150-0400-XC35

Auto switch capable With coil scraper

SMC 6-15-33
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Series NCA1

Accessory Bracket Dimensions

Eye Bracket B
Partno. |[CB | CD|[DD | E | F [FL|LR| M | MR | R —
NCA1-P150 | 3/4 | 1/2 |13/32|21/2] 3/8 |11/8| 3/4 | 1/2 | 9/16 |1.63 F- - /h
NCA1-P325 |11/4] 3/4 |17/32|31/2| 5/8 |17/8|11/4| 3/4 | 7/8 |2.56 MR AN
(é ]
(S I R S
LR Y
‘ Ja A
| > T
— DD dia.
- M
R
FL E
Clevis Bracket FL M_, o)
Partno. |AA] BA [CB[CD][CW] DD [ E [F[FL]LR | M | MR F LW LCW_,
NCA1-CB150 | 2.3 15/8 [0.785] 1/2 | 1/2 | 3/8 -24 |2 1/2|3/8[1 1/8] 1/2 | 1/2 | 9/16 :] DD dia.
NCA1-CB325 | 3.6[ 2 9/16 [1.265] 3/4 | 5/8 | 1/2-20 [3 1/2|5/8]1 7/8[1 1/16] 3/4 |1 1/16 m— N
F B
LR ] [}
M BA E
N 4
L__] R \4 L/
CD dia.
. AA
Rod Clevis
Partno. | CB [CD[CE| CH |[CW] F LA KK [ ER E
NY-150 [0.765] 0.5 |[11/2] 1 12 1 3/4 | 3/4 | 7/16-20 | 1/2
NY-325 [1.265]0.75|23/8] 13/8 | 5/8 | 11/4 |1 1/4[1 1/8] 3/4-16 | 3/4
ER G\* F
I
| H
- - CDdia.
‘ ' — —_
L
| CE T
o ,
T I A
Ll
KK Tap through
Order to Match Rod Thread
Rod Eye Pivot Pin Pivot Pin
Partno. | A CA CcB cbh ER KK Part no. CcD CL Partno. | CD, | CD, | CL CP
NI-150 | 3/4 | 11/2 | 3/4 1/2 5/8 | 7/16 20 NCA1-150 | 1/2 17/8 NCDP-150| 500%.] 106 | 2.28 | 1.94
NI-325 | 11/8 [21/16 | 11/4 | 3/4 7/8 | 3/4-16 NCA1-325 | 3/4 25/8 : - : :
NCDP-325(.750.%:| .140 | 3.10 | 2.72
Note) Cotter pins are included.
2xCD CB
ER ! CP
\ : C‘D r
I I
R | 1| 1
-t- l --—+—}— CDdia. (i (O |Gy
| |
ﬁﬂ_—[ T m oL CD 1% L e ‘ o
i : ! | iy e Note) Cotter pins are included.
T T
1 1
KK
6-15-34
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Series NCA1

Auto Switch Specifications

How to Order Auto Switches

Grommet type Connector type

DDDDDE p{ JLICICICIE] pe
_Lead wire length
For standard part number please f 05 (m)g(;46f4t ft) For standard part number please CJ‘I
refer to applicable auto switches ?% refer to applicable auto switches “Connector type L
on page 6-15-7. = on page 6-15-7. “A] M8-3 pins M
—TeawicegR® Bl M8-4pins CJP
ead wire length DI M12-4 pins I
S| 0.5 (m)(1.64 1) 2 Mie-4pins —
. . M| 1.0 (m)(3.28 ft) CJ2
Auto Switch Mounting Bracket Part No. I
Bore SiZ8| 150 (1.5") | 200(2") | 250(257) | 325(3/25") | 400 (4") CM2
Model no. —
Bjﬁg: ng NBT-150 NBT-200 | NBT-200 | NBT-325 NBT-325 CG1
MB
Connector type M8-3 pin M8-4 pin M12-4 pin MB1
1 4 PYVE
. CA2
@ @ —
Pin arrangement
00 cst
3 C76
Applicable standards JIS C 4524, JIS C 4525, IEC 947-5-2, NECA 0402 C85
Impact resistant 300 m/s?
IP degress of protection IP-67 (IEC529 standard)
Insulation resistance 100 MQ or more at 500 VDC meg. C95
Withstand voltage 1500 VAC 1 minute (between contacts), Leakage current 1 mA or less W
Sensor Lead wire color Meaning of contact no. —
type 1pin | 2pin | 3pin [4pin | 1pin | 2pin | 3pin | 4 pin NCM
DC 2-wire | Brown — — | Blue |OUT (+)| — — |OUT () —
DC 2-wire _ _ _ _ _
non-polar Brown | Blue OUT (+)|OUT (=)
DC 3-wire | Brown | — | Blue |Black |DC(+)| — |DC()| OUT
DC 4-wire | Brown |Orange| Blue | Black | DC (+) D'sg?pﬁt'c DC (-) | OUT X
20-
« Connector Unit : mm Data
M8-3 pin/4 pin ()t
v
Sensor = H | r I
: 8
Lead wire length R 31.4 (0.10) S
|4 L4 9
M12-4 pin °
— ﬂ__
Sensor H = M
Lead wire length 44 (014) g
S
<
=

6-15-35
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N304-EX
%% Air Cylinder

NCAL Series

NFPA Industrial Interchangeable Pneumatic Cylinders
Medium Duty 5” to 8”
Heavy Duty 1.5" to 14”




PNEUMATIC CYLINDERS

SERIES NCA1 - TABLE OF CONTENTS

Description Page No
Specifications Material / Technical 1
How To Order NCA1 - g1.5 to 914" Heavy Duty 2
NCAL1 - g5 to 8" Medium Duty 3
Dimensions 21.5 - g6 MF1 w/Front Rectangular Flange 4
21.5 - g6 MF2 w/Rear Rectangular Flange 4
1.5 - 6 MF5 w/Front Square Flange 5
21.5 - g6 MF6 w/Rear Square Flange 5
21.5 - g6 MP1 w/Double Rear Clevis 6
21.5 - g6 MP2 w/Double Detachable Rear Clevis 6
21.5 - g6 MP3 w/Cap Fixed Eye 7
21.5 - g6 MP4 w/Single Detachable Rear Clevis 7
21.5 - g6 MS1 w/Foot Mount 8
21.5 - g6 MS2 w/Side Lug 8
21.5 - g6 MS3 w/Centerlug 9
1.5 - 6 MS4 w/Side Tapped 9
21.5 - g6 MS7 w/Front Lug Mount 10
21.5 - g6 MT1 w/Head Trunnion 10
21.5 - g6 MT2 w/Rear Trunnion 11
91.5 - 6 MT4 w/Center Trunnion 11
21.5 - g6 MX1 w/Extended Tie-Rods/Both Ends 12
1.5 - 86 MX2 w/Extended Tie-Rods/Cap 12
21.5 - 6 MX3 w/Extended Tie-Rods/Head 13
@8 - 814 ME3 w/Head Square Mount 13
28 - 14 ME4 w/Cap Square Mount 14
28 - 914 MP1 w/Double Rear Clevis 14
28 - 14 MP2 w/Double Detachable Rear Clevis 15
28 - 14 MP3 w/Cap Fixed Eye 15
28 - 814 MP4 w/Single Detachable Rear Clevis 15
28 - 14 MS1 w/Foot Mount 16
28 - 14 MS2 w/Side Lug 16
28 - 814 MS3 w/Center line Lug 16
28 - 14 MS4 w/Side Tapped 17
28 - 14 MS7 w/Front Lug Mount 17
28 - 14 MT1 w/Head Trunnion 17
@8 - 14 MT2 w/Rear Trunnion 18
28 - 14 MT4 w/Center Trunnion 18
28 - 14 MX1/MX2/MX3 w/Extended Tie-Rods 19
1.5 - 86 NCA1-W Double Rod 19
28 - 814 NCA1-W Double Rod 19
Engineering Specifications Push Stroke 20
Pull Stroke 20
Oversize Piston Rods 20
Stroke Factors 21
Stop Tube 21
Options Auto Switch Options 22
Table of Thread Form Codes / XA Options 22
Option XC3 - Port and Cushion Location 23
Construction / Parts List / Seal Kit 23
Accessories Eye Brackets, Clevis Brackets, Rod Clevises, Rod Eyes, Pin, 24

Alignment Couplers, Rod Jam Nut




Air Cylinder

Expanded Series NCAL

MATERIAL SPECIFICATIONS

Air Cylinder Series NCA1-EX

Mepium Duty XTAT

Bore Size 5 6 8

- TECHNICAL SPECIFICATIONS
Aluminum Std Std Std Fluid Air / Hydraulic* (250psi non-shock)
Composite Fiber Opt Opt Opt Lubrication Non Lube

Head/Cap - Aluminum Std Std N/A Max operating Pressure 250 PSI

Head/Cap - Steel N/A N/A Std Min Operating Pressure 5PSI

Piston - Aluminum Std Std Std Ambient & Fluid Temp 40~140°F / 5~60°C

Gland Bushing Bronze Material Els‘zs:) rg;)[;eef[ot;riggglrjz;%\l;s sr?rgl/ézenggse order the H option as denoted in the

Note Material Specifications for above: Aluminum;
6061-T6, Steel; ASTM A36, Stainless Steel; 316.

Heavy Duty XTST

CORROSION RESISTANT XTSS

Bore Size 15~4 5 6 8 10 12 14

Barrel - Barrel Stainless Steel
Steel Std Std Std Std Std Std Std Composite Tube Optional
Composite Fiber Opt Opt Opt Opt Opt  Opt Opt Head/Cap Stainless Steel

Head/Cap - Steel Std Std Std  Std Std  Std Std Piston Aluminum

Piston - Aluminum Std Std Std Std N/A~ NA N/A Tie Rods Stainless Steel

Piston - Steel NA~ NA NA NA Std St Std Gland Bushing Delrin

Gland Bushing Bronze Material Note Material Specifications for above:

Note Material Specifications for above: Aluminum; 6061-T6,
Steel; ASTM A36, Stainless Steel; 316,

N/A - Not Available; please contact SMC Customer Service

OPT - Optional; see How to Order

Aluminum; 6061-T6, Stainless Steel; 316,

CUSHIONS
An industry
proven fully
adjustable
cushion is a
standard
option.

PisTON PACKING
Nitrile type U-cups are
standard. Bronze filled
Teflon wear bands are
also standard.

GLAND BUSHING CYLINDER NOT AS SHOWN
Cartridge Type SAE 660 bronze bushing.

Removable without dismantling of cylinder for easy replacement of seals.

Robp SeaLs & WIPERS

Rod seals are Nitrile U-cups with Teflon backup rings. Polyurethane wipers are standard.
Other wiper materials are available as standard options depending on service application.
MOUNTINGS

Full range of NFPA accessories. (Please see Page 24)

Special mountings available on request.

TIE ROD MATERIAL
1020 Carbon Steel
- Medium Duty: Zinc Coated

PisTon Robp

High Strength 1045
Carbon Steel, Hard
Chrome-Plated and Ground
is Standard for the XTST
Heavy Duty Series. The
Corrosion-Resistant Series
(XTSS) comes complete
with a 316 Chrome-Plated
Stainless Steel Piston
Rod.



Air Cylinder

Expanded Series NCAL

AuTOo SWITCH

..Standard
Auto Switch capable (Stainless and

SERIES NCA1 HeAvy DuTty
PNEuMATIC CYLINDERS
Bore Sizes 1.5 ~ 14"

How To
ORDER

NC QAl

”Composite tube only)
STYLE
ER Standard Cylinder
W....

K ..... Non-rotating Piston Rod (5 to 14"g)

Double Rod (Please see Page 19

for Mounting Information)

MOUNTING / SINGLE Rop ONLY

ME3 - Head Square Mount (8 to 14"g)
ME4 - Cap Square Mount (8 to 14"g)

EA ..
EB...
=

HCC TOTTTOWMIOMUXZZ®

B .
BA ..
BB ...
BC ...

How To Order

... MF1 - Front Flange (1.5 to 6"9)

... MF2 - Rear Flange (1.5 to 6"g)

... MF5 - Front Flange (1.5 to 6"g)

... MF6 - Rear Flange (1.5 to 6"9)

... MP1 - Double Rear Clevis (1.5 to 14"g)
... MP2 - Double Detachable Rear Clevis/Female (1.5 to 14"g)

... MP3 - Cap Fixed Eye (1.5 to 14"g)
... MP4 - Single Detachable Rear Clevis/Male (1.5 to 14"g)
... MS1 - Foot Mount (1.5 to 14"g)

... MS2 - Side Lug (1.5 to 14"g)

... MS3 - Centerline Lug (1.5 to 14"9)

... MS4 - Side-Tapped (1.5 to 14"g)

... MS7 - Front Lug Mount (1.5 to 14"g)
... MT1 - Rod End Trunnion (1.5 to 14"g)
... MT2 - Cap Trunnion (1.5 - 14"g)

... MT4 - Center Trunnion (1.5 to 14"g) *See below
. MXO0 - Basic/No Mount (1.5 to 14"g)

MX1 - Extended Tie-Rods; Head/Cap (1.5 to 14g)
MX2 - Extended Tie-Rods; Cap (1.5 to 14"g)
MX3 - Extended Tie-Rods; Head (1.5 to 14"g)

MT4 With Non Standard XI Dimension

NCA1 T O - O - X46US (Xl = Total Inches) T

Specify XI Dimension in inches ‘

STYLE

Construction Type

LR Pneumatic
H ..Hydraulic

BoRE SizE
150 ......1.5"
200 ... 2"
250 ....2.5"
325 ....3.25"
400 ... 4"
500 ....5"
600 ... 6"
800 ... 8
1000 ... 10
1200 ... 12"
1400 ...... 14

STD. RoD @

5/8”
5/8"
5/8"
1
1
1
1-3/8”
1-3/8"
1-3/4”
o

2-1/2"

Up to 32" Bore available
Please contact SMC Customer Service
REFER TO PAGE 22 FOR OPTIONAL ROD THREADS

STD. RoD THREAD

Steel and Stainless Steel Construction

Replaceable Rod Gland Design

Auto Switch Sensing Option (Stainless and Composite Tube Only)
Hydraulic Service / 250PSI Non Shock (H Option)

Non Rotating Piston Rod & Through Hole Rod Types Available

Full Range of NFPA Interchangeable Mounting Configurations
» Mounting Dimensions are in accordance with ANSI/(NFPA)
T3.6.7 R2-1996, Fluid Power Systems and products -
Square Head Industrial Cylinders - Mounting Dimensions.

O O O0O-—0000—-00—-XOT

CONSTRUCTION TYPE

(PLEASE SEE PAGE 1 FOR CONSTRUCTION DETAILS)

ST ..Steel Construction (1.5~14"g)

SS  ..All Stainless Steel (1.5~14"g)

SCT ...Steel w/ Composite Tube (1.5 - 14"g)

SSCT ...Stainless Steel w/ Composite Tube (1.5- 14"g)

OPTIONS

A Special Rod Thread (See Page 22)
B5 ... Oversized Rod (See Chart below)
B6 ... High Temperature *
C3 ... Port and Cushion Location (see Page 23)
C6 ... Stainless Steel Piston Rod (Std. on XTSS series)
C8 ... Adjustable Stroke Extended Piston Rod *
C9 ... Adjustable Stroke Return Piston Rod *
C10 ..Dual Operation/Double Piston Rod *
C11 ..Dual Operation/Single Piston Rod *
C12 ..Tandem Cylinder*

* (Contact SMC Customer Service)

No OF SwITCHES

...... 2 Pieces
S ... 1 Piece
—RoDp BoorT n ... Number 0Of Switches
ER Without Boot
K. Neoprene Boot AUTO SWITCH
For Switch information for steel
tube please contact SMC
AIR CuUsHION customer service.
- Both Ends See Pg 22 for auto switch
N ..None options when using composite or
H Cap End stainless steel tube.
R Rod End

Please Consult SMC Customer Service
**Note: Cushions not recommended for Strokes below 3"

OPTION
OvVERSIZED RoD - XB5 OPTION

When ordering an oversized rod, please order the
following way to represent the rod size required.

XB5

7/16-20 T
7/16-20 STANDARD STROKE E 1
;;:1161%0 Inches G 13/8

) Example: 04 = 4" Stroke H 13/4
3/4-16 1
iifa STROKE K 21/2
1-14 Hundredths Of An Inch L3 )
117412 Example: 25 = 0.25 (L/4) Inch Stroke M 3172

Z Please consult SMC Customer

11/2-12 Service for larger sizes.
17/8-12



Air Cylinder Expanded Series NCAL

SerIES NCA1 Mebpium DuTy LARGE BORE * Aluminum Construction
+ Replaceable Rod Gland Design

PNEUMATIC CYLINDERS . Auto Switch Capable
BORE Sizes 5 ~ 8" « Hydraulic Service / 250PSI Non-Shock (H Option)
+ Full Range of NFPA Interchangeable Mounting Configurations
* Mounting Dimensions are in accordance with ANSI/(NFPA)

T3.6.7 R2-1996, Fluid Power Systems and products -
Square Head Industrial Cylinders - Mounting Dimension

How To
ORDER

NC(%Al COO—0000—-00—=XOT O

AUTO SWITCH CONSTRUCTION TYPE
) Standard (PLEASE SEE PAGE 1 FOR CONSTRUCTION DETAILS)
D .....Auto Switch capable AT ...Aluminum Tube (5~8"2)
ACT ...Composite tube (5~8"9)
STYLE
ER Standard
W .. Double Rod (Please see Page 19 for OPTIONS
K m(?#-né;ntgtlirr:;orPrTSattg?]n)ROd A Special Rod Thread (Please see Page 22)
B5 ... Oversized Rod (See Chart below
MouNnTING / SINGLE Rop ONLY  — | B6 ... ,Lﬁg,?‘}fmsggf;ﬁfg’““
EA ... ME3 - Head Square Mount (8"only) C3 ... Port and Cushion Location (see Page 23)
EB ... ME4 - Cap Square Mount (8" only) C6 ... Stainless Steel Piston Rod
F ... MF1 - Front Flange (5 to 6"g) C8 ... Adjustable Stroke Extended Piston Rod *
G ... MF2 - Rear Flange (5 to 6"9) C9 ... Adjustable Stroke Return Piston Rod *
M ... MF5 - Front Flange (5 to 6"g) C10 ..Dual Operation/Double Piston Rod *
N ... MF6 - Rear Flange (5 to 6"9) C11 ..Dual Operation/Single Piston Rod *
X ... MP1 - Double Rear Clevis (5 to 8"g) C12 ..Tandem Cylinder*
D ... MP2 - Double Detachable Rear Clevis/Female (5 to 8") * Contact SMC Customer Service
E ... MP3 - Cap Fixed Eye (8"a only)
C ... MP4 - Single Detachable Rear Clevis/Male (5 to 8"g)
L ... MS1 - Foot Mount (5 to 8"g)
S ... MS2 - Side Lug (8"only)
O ... MS3 - Centerline Lug (8" only) No OF SwITCHES
R ... MS4 - Side-Tapped (5 to 8"g) —Rob BooT - ....2 Pieces
P ... MST - Front Lug Mount (5 to 8"g) i Without Boot S ....1 Piece
U ... MT1 - Head Trunnion (5 to 8") K. Neoprene Boot n .....Number of Switches
J .. MT2-CapTrunnion 5to82) | | B P
T ... MT4 - Center Trunnion (5 to 8") *See below L—————— AIR CUSHION
B ... MXO0 - Basic / No Mount (5 to 8"g) b End AuTO SWITCH
BA ... MX1 - Extended Tie-Rods; Head/Cap (5 to 8"g) N """" EOI Ends See Page 22 for Auto
BB... MX2 - Extended Tie-Rods; Cap (5 to 8"g) oo oneE d Switch Options
BC... MX3 - Extended Tie-Rods; Head (5 to 8"g) R gzg Err:d
*Note: Non Adjustable Cushions are available Please Consult SMC
Customer Service
How To Order MT4 With Non Standard XI Dimension **Note: Cushions not recommended for Strokes below 3”

——STROKE

Hundredths Of An Inch
Example: 25 = 0.25

NCA1 T O -0 - X46US (Xl = Total Inches) T ﬁ

Specify XI Dimension in inches Construction Type (1/4) Inch Stroke
STYLE
- ....Pneumatic
H ..Hydraulic STANDARD STROKE OPTION
Inches

Example: 04 = 4" Stroke Oversizep Rob - XB5 OpTION

When ordering an oversized rod, please order the

BorRe Size | STD.RoD @ | STD.ROD THREAD following way to represent the rod size required.
500 ....5" 1" 3/4-16 XB5
600 ....6" 1-3/8” 1-14 T
800 ......8" 1-3/8" 1-14 G 13/8"
H 13/4"
REFER TO PAGE 22 FOR OPTIONAL RoD 7
THREADS K 212"
L 3
M 31/2"
Z  Please contact SMC Customer Service

3 for larger sizes



Dimensional Drawings Expanded Series NCAL

MF1 @1.5" ~ 6"
WITH FRONT RECTANGULAR FLANGE

Bore | Rop KK A B \Y w Y ADD  STROKE
MM SM LB P P+ STRUKE —y
112 | 5i8 7/16-20 3/4 1.125 14 | 5/8 115/16 4 21/4 €E —
112 | 1 3/4-16 | 11/8 15 12 1 25/16 4 21/4 / \
2 5/8 7/16-20 3/4 1.125 14 | 5/8 115/16 4 21/4 e S L
2 1 3/4-16 11/8 15 12 1 25/16 4 21/4 .E Vi —— % o
2 13/8 1-14 15/8 2 5/8 | 11/4 29/16 4 21/4 i rhe A
212 | 5i8 7/16-20 3/4 1.125 14 | 5/8 115/16 | 41/8 | 23/8
212 | 1 3416 | 118 | 15 12 1 2516 | 418 | 238 i Pt
212 [ 138 1-14 15/8 2 5/8 | 11/4 29/16 41/8 | 238 I e — —"’J”: g AR T
314 | 1 3/4-16 | 11/8 15 14 | 34 23/8 47/8 | 258
31/4 | 138 1-14 15/8 2 3/8 1 25/8 47/8 | 2508 & A LT —v
4 1 3/4-16 | 11/8 15 14 | 34 2318 47/8 | 258 IR =t S =
4 13/8 1-14 15/8 2 3/8 1 25/8 47/18 | 2508 il ik
5 1 3/4-16 | 11/8 15 14 | 34 2516 | 518 | 27/8 ke I -
5 13/8 1-14 15/8 2 3/8 1 29/16 | 518 | 278 o s
5 13/4 | 11/4-12 2 2.375 12 | 114 | 213116 | 51/8 | 27/8 LE » STROKE
6 13/8 1-14 15/8 2 s | 78 213/16 | 53/4 | 31/8
6 13/4 | 11/4-12 2 2.375 38 | 11/8 31/16 | 53/4 | 31/8
6 2 11/2-12 | 214 | 2.625 38 | 11/4 33/16 | 53/4 | 318
Bore | E |EE(NPT) F FB G J K R TF UF
112 | 2 3/8 3/8 5/16 2 1 1/4 143 | 23/4 | 33/8
2 212 | 38 3/8 3/8 2 1 516 | 1.84 | 3318 | 418 | o
212 | 3 3/8 3/8 3/8 2 11/8 5/16 219 | 37/8 | 458 E—
31/4 [ 334 | 12 5/8 716 | 214 | 11/4 3/8 276 | 411/16 | 512 i .
4 412 | 12 558 | 7116 | 21/4 | 114 | 38 | 332 | 5716 | 61/ $loe Y o &
5 51/2 12 5/8 916 | 214 | 1172 7/16 410 | 65/8 | 75/8 I
6 612 | 3/4 3/4 9/16 | 23/4 | 158 | 7/16 488 | 7518 | 858 }
e = :— - - _'.___
| |
| I
ﬁ}: @ | I @ ||\.
. i | ik
FE TF
4 HOLES
MF2 @1.5" ~ 6"
WITH REAR RECTANGULAR FLANGE
BORE Rob KK A B \% w Y ADD STROKE
oMM SM LB P p————F + STROKE r—
112 | 58 7/16-20 3/4 1.125 14 | 5/8 115/16 4 21/4 EE W =
112 | 1 3/4-16 | 11/8 1.5 12 1 25/16 4 21/4 1
2 5/8 7/16-20 3/4 1.125 14 | 5/8 115/16 4 21/4 ¥ T [t
2 1 3/4-16 11/8 15 12 1 25/16 4 21/4 -:-I—Iv# ——————————— L
2 13/8 1-14 15/8 2 5/8 | 11/4 29/16 4 21/4 ' h
212 | 58 7/16-20 3/4 1.125 14 | 5/8 115/16 | 41/8 | 23/8
212 | 1 3/4-16 | 11/8 15 12 1 25/16 | 418 | 238 |} | - _m!‘; Tk pproson
21/2 | 13/8 1-14 15/8 2 5/8 | 11/4 29/16 41/8 | 23/8 L -0
314 | 1 3/4-16 | 11/8 15 14 | 34 23/8 47/8 | 25/8 —
31/4 | 13/8 1-14 15/8 2 3/8 1 25/8 47/8 | 25/8 A ;ch ~ v
4 1 3/4-16 | 11/8 15 14 | 34 23/8 47/8 | 258 =i e g 1
4 13/8 1-14 15/8 2 3/8 1 25/8 47/8 | 25/8 I £k
5 1 3/4-16 | 11/8 15 14 | 34 25/16 | 51/8 | 27/8 —I ~F
5 13/8 1-14 15/8 2 3/8 1 2916 | 518 | 27/8 F s G K
5 13/4 | 11/4-12 2 2.375 12 | 114 | 21316 | 51/8 | 27/8 h—————p + STREKE—————————
6 13/8 1-14 15/8 2 a4 | 78 213/16 | 53/4 | 31/8
6 13/4 | 11/4-12 2 2.375 38 | 11/8 31/16 | 53/4 | 31/8
6 2 11/2-12 | 21/4 | 2.625 38 | 114 33/16 | 53/4 | 318
Bore | E |EE(NPT) F FB G J K R TF UF
112 | 2 3/8 3/8 5/16 2 1 1/4 143 | 23/4 | 33/8 )
2 212 | 38 3/8 3/8 2 1 5/16 184 | 338 | 41/8 LF
212 | 3 3/8 3/8 3/8 2 11/8 | 5/16 219 | 37/8 | 458 E
31/4 [ 334 | 12 5/8 716 | 214 | 11/4 3/8 276 | 411/16 | 5112 HH
4 412 | 12 5/8 716 | 214 | 11/4 3/8 332 | 57/16 | 61/4 & & e |4
5 512 | 12 5/8 916 | 214 | 112 | 716 410 | 65/8 | 75/8
6 612 | 3/4 34 9/16 | 23/4 | 158 | 7/16 488 | 758 | 858
plefh i fele
1 d ! h : Ll
FB I TF
d HOLES



Dimensional Drawings Expanded Series NCAL

MF5 @1.5" ~ 6”
WITH FRONT SQUARE FLANGE

h———F + STROKE i ——
Bore | Rob KK A B \ W Y ApD  STROKE E E-: T
oMM SM LB P —_—
11/2 | si8 701620 | 3/4 | 1.125 14 | 58 115/16 4 21/4 T o e I N
112 | 1 3416 | 11/8 | 15 172 1 25/16 4 | 214 g I == R,
2 5/8 711620 | 3/4 | 1.125 14 | 508 115/16 4 21/4
2 1 3/4-16 | 11/8 15 112 1 25/16 4 21/4 T
2 13/8 114 | 158 2 5/8 | 114 | 29/16 4 | 214 _— om i - KKoB g0l
212 | 58 701620 | 3/4 | 1.125 14 | 508 115/16 | 418 | 23/8 i =
212 | 1 3/4-16 | 11/8 15 112 1 2516 | 418 | 23/8 e
212 | 138 1-14 15/8 2 5/8 | 11/4 | 29/16 | 41/8 | 23/8 =) - S
31/4 1 3/4-16 11/8 15 1/4 3/4 23/8 47/8 | 25/8 I ——— M =
31/4 | 138 1-14 15/8 2 3/8 1 2518 | 47/8 | 25/8 ' L
4 1 3/4-16 | 11/8 15 14 | 3/4 238 | 47/8 | 25/8 K= =
4 13/8 1-14 15/8 2 3/8 1 2518 | 47/8 | 25/8 [
5 1 3/4-16 11/8 15 1/4 3/4 25/16 51/8 | 27/8 -fr
5 13/8 1-14 15/8 2 3/8 1 29016 | 518 | 27/8 &
5 13/4 | 11412 2 2.375 U2 | 114 | 21316 | 518 | 278 LE + STRIKE
6 13/8 1-14 158 2 4 | 7/8 213/16 | 53/4 | 318
6 13/4 | 11412 2 2.375 3/8 | 11/8 | 31/16 | 53/4 | 31/8
6 2 11/2-12 | 214 | 2.625 38 | 11/4 | 33/16 | 53/4 | 31/8
Bore | E__|EE(NPT) F FB G J K R TF UF w
T2 | 2 378 38| 516 2 T 174 143 | 23/4 | 338 £
2 212 | 38 3/8 3/8 2 1 516 | 1.84 | 33/8 | 41/8 i -
212 | 3 3/8 3/8 3/8 2 11/8 | 516 | 219 | 37/8 | 45/8 & H P
31/4 | 334 | 12 58 | 716 | 21/4 | 11/4 3/8 276 | 411/16 | 51/2 i -t
4 412 | 12 518 | 7116 | 21/4 | 11/4 3/8 332 | 57116 | 61/4 e H e b
5 512 | 112 5/8 | 9/16 | 21/4 | 11/2 | 716 | 410 | 65/8 | 75/8 I
6 612 | 3/4 3/4 | 9/16 | 23/4 | 15/8 | 7/16 | 488 | 75/8 | 858 T !
KoB! poos UF | R
L1 I
Ll ﬁ [ @ P
. __J-LLJ-_ILI."__—A
& i S5
/ "
ra-/
g MOLES
MF6 @1.5" ~ 6”
WITH REAR SQUARE FLANGE
P §TRIOME e ey
Bore | Rop KK A B v w Y ADD  STROKE - EE - W
oMM SM LB P =
11/2 | 5/8 71620 | 3/4 | 1.125 14 | 58 115/16 4 21/4 o - I -
112 | 1 3/4-16 | 11/8 15 112 1 25/16 4 21/4 i e g
2 5/8 711620 | 3/4 | 1.125 14 | 508 115/16 4 21/4 =l K
2 1 3/4-16 | 11/8 15 112 1 25/16 4 21/4 )
2 13/8 1-14 15/8 2 58 | 11/4 | 29/16 4 21/4 o ol AT ypp 000
212 | 58 701620 | 3/4 | 1.125 14 | 508 115/16 | 418 | 23/8 ™ -0.002
212 | 1 3/4-16 | 11/8 15 112 1 2516 | 41/8 | 23/8
212 | 138 1-14 15/8 2 5/8 | 11/4 | 29/16 | 41/8 | 23/8 I A=
314 | 1 3/4-16 | 11/8 15 14 | 3/4 238 | 47/8 | 25/8 F == i 1
314 | 138 114 158 2 38 1 25/8 | 4758 | 2508 hil Ji %_
4 1 3/4-16 | 11/8 15 14 | 3/4 23/8 | 47/8 | 25/8 — ~k
2 13/8 1-14 15/8 2 3/8 1 258 | 47/8 | 25/8 = ~F -
5 1 3/4-16 | 11/8 15 14 | 3/4 2516 | 518 | 27/8 A &
5 13/8 1-14 15/8 2 3/8 1 2016 | 518 | 27/8 B+ STREKE
5 13/4 | 11412 2 2.375 12 | 114 | 21316 | 518 | 27/8
6 13/8 1-14 15/8 2 14 | 7/8 213/16 | 53/4 | 318
6 13/4 | 11412 2 2.375 3/8 | 11/8 | 31/16 | 53/4 | 31/8
6 2 11/2-12 | 214 | 2.625 38 | 11/4 | 33/16 | 53/4 | 31/8 o
Bore | _E__JEE(NPT) F FB @ J K R TF UF
112 | 2 3/8 38| 5016 2 1 1/4 143 | 23/4 | 338 & i &
2 212 | 38 3/8 3/8 2 1 5/16 | 1.84 | 33/8 | 41/8 BE
212 | 3 3/8 3/8 3/8 2 11/8 | 516 | 219 | 37/8 | 458 o e !—F—J‘ &
31/4 | 33/4 1/2 5/8 7/16 21/4 11/4 3/8 276 | 411/16 | 51/2 E
4 412 | 12 58 | 7/16 | 21/4 | 11/4 3/8 332 | 57/16 | 61/4
5 512 | 112 5/8 | 9/16 | 21/4 | 112 | 716 | 410 | 6518 | 758 P S T
6 61/2 | 3/4 3/4 | 9/16 | 23/4 | 15/8 | 7/16 | 488 | 7518 | 858
€} ::] ﬁ i M} -] ]
il i
P @
/ I
TF

FB
5 % HOLES



Expanded Series NCAL

Dimensional Drawings

MP1 @1.5” ~ 6”
WiTH DouBLE REAR CLEVIS

Bore [ Robp KK A B \Y w Y ApbD STROKE

MM SM LB P XC £ + STROKE ——
112 | 58 7/16-20 3/4 1.125 14 | 5i8 115/16 4 21/4 | 53/8 FE — e
112 1 3/4-16 | 11/8 1.5 12 1 25/16 4 214 | 534 \
2 5/8 7/16-20 3/4 1.125 14 | 5i8 115/16 4 214 | 538 T s
2 1 3/4-16 | 11/8 15 12 1 25/16 4 214 | 534 HHHE/—/————— i B
2 13/8 1-14 15/8 2 5/8 | 11/4 | 2916 4 21/4 6 s
212 | 58 7/16-20 3/4 1.125 14 | 5i8 115/16 | 41/8 | 23/8 | 51/2 T I
212 | 1 3/4-16 | 11/8 1.5 12 1 25/16 | 41/8 | 23/8 | 57/8 i e
21/2 | 13/8 1-14 15/8 2 5/8 | 11/4 29/16 | 41/8 | 23/8 | 61/8 1 —
314 | 1 3/4-16 | 11/8 1.5 14 | 34 23/8 47/8 | 25/8 | 67/8 =
31/4 | 138 1-14 15/8 2 3/8 1 25/8 47/8 [ 258 | 718  f0 ) AML— i 3
4 1 3/4-16 | 11/8 1.5 14 | 34 23/8 47/8 | 25/8 | 67/8 n
4 13/8 1-14 15/8 2 3/8 1 25/8 47/8 | 25/8 | 718 ’
5 1 3/4-16 | 11/8 1.5 14 | 34 25/16 | 51/8 | 27/8 | 71/8 ~r
5 13/8 1-14 15/8 2 3/8 1 29/16 | 51/8 | 27/8 | 73/8 N
5 13/4 | 11/4-12 2 2.375 12 | 114 | 21316 | 518 | 278 | 758 o oo
6 13/8 1-14 15/8 2 va | 78 213/16 | 53/4 | 31/8 | 81/8
6 13/4 | 11/4-12 2 2.375 38 | 11/8 31/16 | 53/4 | 31/8 | 83/8 Heavy DUTY
6 2 11/2-12 | 214 | 2625 38 | 11/4 33/16 | 53/4 | 31/8 | 8112
Bore | CB CD W E_|EE(NPT) | F F v STRONE —
112 | 3/4 12 12 2 3/8 3/8  er— o vl
2 3/4 12 12 2172 3/8 3/8 N N
212 | 34| a2 | ap 3 38| a8 il N o o -
3U4 114 | 34 5/8 334 | 12 5/8 _@1 Vg B e |5
4 114 | 3/4 5/8 4172 12 5/8 i N e
5 114 | 3/4 5/8 51/2 12 5/8 |—LR . :
6 1172 1 3/4 61/2 3/4 3/4 | |: L1 ¥ P

il N 1
Bore | G J K T R MR L S0 =l
112 | 2 1 1/4 3/4 3/4 5/8 #i ___________ | nfh =
2 2 1 5/16 3/4 3/4 5/8 @ R ‘@' i
212 | 2 11/8 | 5/16 3/4 3/4 5/8 ’ 1L
314 [214 | 114 3/8 114 | 114 718
4 21/4 | 114 3/8 114 | 114 718
5  |2ua | 112 | 716 | 1wa | 1u4 | 78 D
6 23/4 | 158 | 7116 112 | 112 | 114
Mebium Duty

MP2 £1.5" ~ 6
WiTH DouBLE DETACHABLE REAR CLEVIS / FEMALE
Bore | Rod KK A B A% W Y Add Stroke P« STROKE —=

oMM SM LB P XD e -~ W -
112 | 5i8 7/16-20 3/4 1.125 14 | 5/8 115/16 4 21/4 | 53/4
112 | 1 3/4-16 | 11/8 15 12 1 25/16 4 21/4 | 618 i bt
2 5/8 7/16-20 3/4 1.125 14 | 5/8 115/16 4 214 | 534 g |vWdAeEmeee—] ' 3
2 1 3/4-16 11/8 15 12 1 25/16 4 21/4 61/8 il
2 13/8 1-14 15/8 2 5/8 | 11/4 29/16 4 21/4 | 638 .|
212 | 5i8 7/16-20 3/4 1.125 14 | 5/8 115/16 | 41/8 | 2318 | 57/8 ] +0.000
212 1 3416 | 118 | 15 2| 1 25/16 | 41/8 | 23/8 | 61/4 . e KKZE g0z
212 | 138 1-14 15/8 2 5/8 | 11/4 29/16 | 418 | 2318 | 612 A R
31/4 1 3/4-16 11/8 15 1/4 3/4 23/8 47/8 | 25/8 712 ;h 1T
31/4 | 138 1-14 15/8 2 3/8 1 25/8 47/8 | 25/8 | 73/4 |y = ——"—] i 1
4 1 3/4-16 11/8 15 1/4 3/4 23/8 47/8 | 25/8 712 I
4 13/8 1-14 15/8 2 3/8 1 25/8 47/8 | 25/8 | 73/4 Ar -
5 1 3/4-16 | 11/8 15 14 | 34 2516 | 518 | 27/8 | 73/4 R
5 13/8 1-14 15/8 2 3/8 1 29/16 | 518 | 278 8 LS + STROKE
5 13/4 | 11/4-12 2 2.375 12 | 114 | 213116 | 51/8 | 27/8 | 81/4 XD + STROKE ——————— ]
6 13/8 1-14 15/8 2 14 | 78 213/16 | 53/4 | 31/8 | 87/8
6 13/4 | 11/4-12 2 2.375 38 | 11/8 31/16 | 53/4 | 31/8 | 91/8
6 2 11/2-12 | 21/4 | 2.625 38 | 11/4 33/16 | 53/4 | 31/8 | 91/4
Bore | CB CD CcwW E |EE(NPT) | F
112 | 3/4 12 12 2 3/8 3/8
2 3/4 12 12 212 3/8 3/8 ch
212 | 34 12 12 3 3/8 3/8 —-|ch :lcur
31/4 114 | 34 5/8 33/4 12 5/8 7
4 11/4 3/4 5/8 4112 12 5/8 —f |
5 11/4 3/4 5/8 51/2 1/2 5/8 !
6 1172 1 3/4 61/2 3/4 3/4 .
Bore | G J K L LR MR -!_
112 | 38 2 14| 34 3/4 5/8 |
2 2 1 5/16 3/4 3/4 5/8 s:h LY
212 | 2 11/8 | 5/16 3/4 3/4 5/8 WL '@'
31/4 214 |[114 3/8 11/4 | 114 718 4
4 21/4 |11/4 3/8 114 | 11/4 718
5 214 |112 | 7116 114 | 114 7I8
6 23/4 | 158 | 7/16 112 | 112 |114




Dimensional Drawings Expanded Series NCAL

MP3 @1.5" ~ 6”
WiTtH Car Fixep EYE

BoRrRe | Rop KK A B \ w Y ADD STROKE
MM SM LB p XC
112 | 58 7/16-20 314 1.125 174 | 58 115/16 7 21/4 | 538
112 1 3/4-16 | 11/8 15 12 1 25/16 4 21/4 | 53i4
2 5/8 7/16-20 3/4 1.125 14 | 508 115/16 4 21/4 | 538
2 1 3/4-16 | 11/8 15 12 1 25/16 4 21/4 | 53i4
2 13/8 1-14 15/8 2 5/8 | 11/4 29/16 4 21/4 6
212 | 58 7/16-20 3/4 1.125 14 | 58 115/16 | 41/8 | 23/8 | 5112
212 1 3/4-16 | 11/8 15 12 1 25/16 | 41/8 | 23/8 | 57/8
212 [ 13 1-14 15/8 2 5/8 | 11/4 29/16 | 41/8 | 23/8 | 61/8
314 1 3/4-16 | 11/8 15 14 | 34 23/8 47/8 | 25/8 | 67/8
31/4 | 138 1-14 15/8 2 3/8 1 25/8 47/8 | 25/8 | 718
4 1 3/4-16 | 11/8 15 14 | 34 23/8 47/8 | 25/8 | 67/8
4 13/8 1-14 15/8 2 3/8 1 25/8 47/8 | 25/8 | 718
5 1 3/4-16 | 11/8 15 14 | 34 25/16 | 51/8 | 27/8 | 71/8
5 13/8 1-14 15/8 2 3/8 1 29/16 | 51/8 | 27/8 | 73/8
5 13/4 | 11/4-12 2 2.375 12 | 11/4 | 21316 | 51/8 | 27/8 | 758
6 13/8 1-14 15/8 2 14 | 78 213/16 | 53/4 | 31/8 | 81/8
6 13/4 | 11/4-12 2 2.375 38 | 11/8 31/16 | 53/4 | 31/8 | 83/8
6 2 11/2-12 | 214 | 2.625 38 | 11/4 33/16 | 53/4 | 318 | 8112
P + ITROKE of ——
Bore | CB CD E |EE(NPT)| F £E. -
112 | 3/4 1/2 2 3i8 3/8 e
2 34| 12 | 212 | 38 358 E i ; A
21/2 | 3/4 12 3 3/8 3/8 . I
31/4 (114 3/4 33/4 12 5/8 R Ih_f _________ — '?_I_f 3
4 11/4 | 3/4 412 1/2 5/8 ]
5 11/4 | 3/4 51/2 1/2 5/8 R)\ T — oo
6 112 1 61/2 3/4 3/4 —- }L—— —_— Kot I [ = 12 B U
Y 1
Bore | G J K T LR MR wch I P |
112 | 2 1 1/4 3/4 3l4 5/8 8 = Lo )
2 2 1 5/16 3/4 3/4 5/8 Ml 1l
212 | 2 11/8 | 5/16 3/4 3/4 5/8 ' Trl-
31/4 | 21/4 | 11/4 3i8 114 | 114 78 —— -_JJ a
) 21/4 | 11/4 3i8 114 | 114 78 Lb + STROKE
5 214 | 112 | 7/16 114 | 114 78 4G+ STROKE
6 23/4 | 1518 | 7/16 112 | 112 | 11/4
MP4 g1.5" ~ 6"
WITH SINGLE DETACHABLE REAR CLEVIS / MALE
BorRe | RoD KK A B \Y W Y ApbD STROKE
2MM SM LB P XD
112 | 58 7/16-20 314 1.125 14 | 58 115/16 4 21/4 | 53/4 _
112 1 3/4-16 | 11/8 15 12 1 25/16 4 214 | 618 :
2 5/8 7/16-20 3/4 1.125 14 | 5/8 115/16 4 21/4 | 53/4
2 1 3/4-16 | 11/8 1.5 1/2 1 25/16 4 21/4 | 61/8
2 13/8 1-14 15/8 2 518 | 11/4 29/16 4 21/4 | 638
212 | 58 7/16-20 3/4 1.125 14 | 5/8 115/16 | 41/8 | 23/8 | 57/8
212 | 1 3/4-16 | 11/8 15 12 1 25/16 | 41/8 | 2318 | 61/4
212 | 13/8 1-14 15/8 2 518 | 11/4 2916 | 41/8 | 2318 | 612
314 1 3/4-16 | 11/8 15 14 | 3/4 23/8 47/8 | 25/8 | 712 .
31/4 | 13/8 1-14 15/8 2 3/8 1 25/8 47/8 | 25/8 | 73/4 i
14 1 3/4-16 | 11/8 1.5 14 | 3/4 23/8 47/8 | 25/8 | 712 _@_ l?. . .FF' @
4 138 114 | 158 2 38 | 1 25/ | 47/8 | 25/8 | 734 RN
5 1 3/4-16 | 11/8 1.5 14 | 3/4 25/16 | 51/8 | 27/8 | 73/4 —
5 13/8 1-14 15/8 2 3/8 1 2916 | 51/8 | 27/8 8
5 13/4 | 11/4-12 2 2.375 12 | 11/4 | 213/16 | 51/8 | 27/8 | 81/4
6 13/8 1-14 15/8 2 14 | 78 213/16 | 53/4 | 31/8 | 87/8
6 13/4 | 11/4-12 2 2.375 38 | 11/8 31/16 | 53/4 | 31/8 | 91/8
6 2 11212 | 21/4 | 2.625 38 | 11/4 33/16 | 53/4 | 31/8 | 91/4
Bore | CB CD E EE(NPT) F F o+ STROKE ¥ —
112 | 3/ 12 2 3/8 3/8 EE - W
2 3/4 12 2172 3/8 3/8 -
212 | 34 12 3 3/8 3/8 L T -
31/4 (114 3/4 33/4 12 5/8 - !—l—i‘ ——————————— oy 3
4 11/4 3/4 412 12 5/8 HR v vl
5 11/4 | 3/4 51/2 12 5/8 ,\ T
6 1172 1 612 3/4 3/4 jﬂ i} o i
o -0,
Bore | G J K L R MR \>- I__—‘—L
112 2 1 1/4 34 | 34 | 5 ven-t = A TETY
2 2 1 5/16 3/4 3/4 5/8 E (M TH a
212 | 2 11/8 | 5/16 3/4 3/4 5/8 il il
31/4 [21/4 | 11/4 3/8 114 | 11/4 718 = F
4 21/4 | 11/4 3/8 114 | 11/4 718 b= F | — G
5 214 | 112 | 7/16 114 | 11/4 78 f———————— L5 + STROME—————
6 23/4 | 1518 | 7/16 112 | 112 | 11/4 h———————— % + STROKE




Dimensional Drawings Expanded Series NCAL

MS1 @l1.5" ~ 6"
WiTH FooT MOuUNT

Bore | Robp KK A B \% w Y ApD STROKE

2MM SM LB P SA
112 | 5/8 7/16-20 3/4 1.125 1/4 5/8 115/16 4 21/4 6 £
1172 1 3/4-16 11/8 15 1/2 1 25/16 4 21/4 6
2 5/8 7/16-20 3/4 1.125 1/4 5/8 115/16 4 21/4 6 7
2 1 3/4-16 11/8 15 1/2 1 25/16 4 21/4 6 @- L -@-
2 13/8 1-14 15/8 2 5/8 | 11/4 29/16 4 21/4 6 Tt
212 | 58 7/16-20 3/4 1.125 1/4 5/8 115/16 | 41/8 | 23/8 | 61/8
2172 1 3/4-16 11/8 15 112 1 25/16 41/8 | 23/8 | 61/8 | . 1
21/2 | 13/8 1-14 15/8 2 5/8 | 11/4 29/16 41/8 | 23/8 | 61/8 I'
31/4 1 3/4-16 11/8 15 1/4 3/4 23/8 47/8 | 25/8 | 73/8
31/4 | 13/8 1-14 15/8 2 3/8 1 25/8 47/8 | 25/8 | 73/8 AH ! .ﬂ}
4 1 3/4-16 11/8 15 1/4 3/4 23/8 47/8 | 25/8 | 73/8 \ [H @ i
4 13/8 1-14 15/8 2 3/8 1 25/8 47/8 | 25/8 | 73/8 T b
5 1 3/4-16 11/8 15 1/4 3/4 25/16 51/8 | 27/8 | 77/8 I
5 13/8 1-14 15/8 2 3/8 1 29/16 51/8 | 27/8 | 77/8
5 13/4 | 11/4-12 2 2.375 12 | 114 | 213116 | 51/8 | 27/8 | 77/8
6 13/8 1-14 15/8 2 1/4 718 213/16 | 53/4 | 31/8 | 81/2
6 13/4 | 11/4-12 2 2.375 3/8 | 11/8 31/16 53/4 | 31/8 | 81/2
6 2 11/2-12 | 214 | 2.625 38 | 114 33/16 53/4 | 31/8 | 8112
Bore _ AB AH AL AO AT P & STROKE ¥
11/2 [ 7/16 [ 13/16 1 3/8 1/8 £E - W
2 716 | 17/16 1 3/8 1/8 K-
212 [ 716 | 15/8 1 3/8 1/8 ¥ ¥ =y
31/4 | 9/16 [115/16 | 11/4 | 112 1/8 W == — -y a-
4 916 | 21/4 114 | 1R 1/8 v i
5 11/16 | 23/4 13/8 5/8 3/16 - T
6 13/16 | 31/4 13/8 5/8 3/16 I . -mf [ vsim
Bore | E  |[EE(NPT) F G J K S —
1172 2 3/8 3/8 2 1 1/4 11/4
2 212 3/8 3/8 2 1 5/16 13/4 é ﬁ ——————————— [Fhﬂ 43— AB - 4 MOLES
212 | 3 38 38 2 118 | 516 | 21/ ife il
31/4 |33/4 1/2 5/8 214 | 11/4 5/16 23/4 I
4 412 1/2 5/8 214 | 114 3/8 31/2 e AL =t ] G AL~
5 51/2 1/2 5/8 21/4 11/2 7/16 41/4 o) . LB + STROKE: —al
6 61/2 3/4 3/4 23/4 | 158 7/16 51/4 | s+ sTROE—
MS2 @1.5" ~ 6”
WiTH SIDE LuG
Bore | Rop KK A B \Y W XS Y Apbp STROKE o

oMM | SM LB P ss b L
112 | 5/8 | 711620 | 3/4 [1.125] 1/4 | 5/8 | 13/8 |115/16 |4 21/4 | 27/8
112 1 3/4-16 [11/8] 15 [1/2 | 1 [13/4 [ 25/16 |4 21/4 | 27/8 \ -
2 5/8 | 7/16-20 | 3/4 [1.125] 1/4 | 5/8 [115/16 |115/16 | 4 21/4 | 27/8 T M
2 1 3/4-16 [11/8| 15 [1/2 | 1 [25/16 | 25/16 | 4 21/4 | 27/8 ‘E-H'f ——————————— ‘,‘H 3
2 13/8| 114 [158] 2 [5/8 [11/4] 2 29/16 | 4 21/4 | 27/8
21/2 | 5/8 | 7/16-20 | 3/4 |1.125] 1/4 | 5/8 | 13/8 [115/16[41/8 | 23/8 3 e T 1
21/2 1 3/4-16 [11/8] 15 [1/2 | 1 |13/4 [25/16 [41/8 | 23/8 3 4 4 — e EH KK #8000
212 13/8 | 114 [158] 2 [5/8 [11/4] 2 29/16 [41/8 | 23/8 3 4] — '
31/4 1 3/4-16 | 11/8| 15 [ 1/4 [ 3/4 [ 17/8 | 23/8 [47/8 | 25/8 | 31/4 I
31/4 138 | 114 [158] 2 [3/8 ] 1 [21/8 | 25/8 [47/8 | 25/8 | 31/4 L [ T 3_
4 1 3/4-16 | 11/8| 15 [ 1/4 [ 3/4 | 17/8 | 23/8 [47/8 | 25/8 | 31/4 : : I I !
4 13/8| 114 [158] 2 [3/8 | 1 [21/8 | 25/8 [47/8 | 25/8 | 31/4
5 1 3/4-16 | 11/8| 15 | 1/4 | 3/4 [21/16 | 25/16 [51/8 | 27/8 | 31/8 K- J | ~F-
5 13/8| 114 [158] 2 [3/8 ] 1 [2516 | 2916 [51/8 | 27/8 | 31/8 T G—
5 13/4 [ 11/4-12| 2 [2.375] 1/2 [11/4]129/16 [213/16[51/8 | 27/8 | 31/8 LB + STROKE
6 13/8| 114 [158] 2 | 1/4 | 7/8 [25/16 [213/16[53/4 | 31/8 | 35/8 [=su~ b S~
6 13/4 | 11/412] 2 2.375] 3/8 [11/8[29/16 | 31/16 [53/4 | 31/8 | 35/8 —————33 4 STROKE———————— X5 —
6 2 | 112-12|21/4[2625| 3/8 |11/4|211/16] 33/16 [53/4 | 31/8 | 35/8
BorRe | E_[EE(NPT) F G J K
112 | 2 3/8 3/8 2 1 1/4 r
2 212 | 38 3/8 2 1 5/16 -
212 | 3 3/8 3/8 2 11/8 5/16 )
31/4 | 33/4 1/2 5/8 21/4 11/4 3/8 ;_| _.','
4 412 1/2 5/8 21/4 | 114 3/8 '@' I ‘@
5 51/2 1/2 5/8 214 | 1112 7/16
6 6 1/2 3/4 3/4 23/4 | 15/8 7/16
BORE SB ST SuU SW TS
11/2 | 7116 1/2 15/16 | 3/8 23/4
2 7/16 172 15/16 | 3/8 31/4 !
212 | 7116 1/2 15/16 | 3/8 33/4 ‘@' | @
31/4 | 9/16 3/4 11/4 1/2 43/4 T
4 9/16 3/4 11/4 1/2 51/2
5 13/16 1 19/16 | 11/16 | 67/8
6 13/16 1 19/16 | 11/16 | 77/8




Dimensional Drawings

Expanded Series NCAL

MS3 £1.5" ~ 6
WiTH CENTERLINE LUG
Bore | Rop KK A B \ w XS Y App STROKE

MM SM LB P Ss
112 | 5/8 7/16-20 | 3/4 |1.125| 1/4 | 5/8 | 13/8 |115/16| 4 21/4 | 27/8
1172 1 3/4-16 |11/8| 15 | 1/2 1 113/4 | 25/16 4 21/4 | 27/8
2 5/8 7/16-20 | 3/4 |1.125| 1/4 | 5/8 |115/16 |115/16 | 4 21/4 | 27/8
2 1 3/4-16 | 11/8| 15 | 1/2 1 |25/16 | 25/16 4 21/4 | 27/8
2 13/8 1-14 158 2 5/8 [11/4| 2 29/16 4 21/4 | 27/8
21/2 | 5/8 7/16-20 | 3/4 |1.125| 1/4 | 5/8 | 13/8 |115/16|41/8 23/8 3
2172 1 3/4-16 |11/8| 15 | 1/2 1 | 13/4 |25/16 |41/8 23/8 3
21/2 | 13/8 1-14 158 2 5/8 [11/4| 2 29/16 [41/8 23/8 3
31/4 1 3/4-16 |11/8| 15 | 1/4 | 3/4 | 17/8 23/8 |47/8 25/8 | 31/4
31/4|13/8 1-14 158 2 3/8 1 1218 25/8 |47/8 25/8 | 31/4
4 1 3/4-16 |11/8| 15 | 1/4 | 3/4 | 17/8 23/8 |47/8 25/8 | 31/4
4 13/8 1-14 158 2 3/8 1 1218 25/8 |47/8 25/8 | 31/4
5 1 3/4-16 |11/8| 15 | 1/4 | 3/4 |21/16 | 25/16 |51/8 27/8 | 31/8
5 13/8 1-14 158 2 3/8 1 |25/16 | 29/16 |51/8 27/8 | 31/8
5 13/4 | 11/4-12 2 [2375|1/2 |11/4|/29/16 |213/16 |51/8 27/8 | 31/8
6 13/8 1-14 158 2 1/4 | 7/8 |25/16 |213/16 |5 3/4 31/8 | 35/8
6 13/4 | 11/4-12 2 [2375)|3/8 [11/8|/29/16 | 31/16 |53/4 31/8 | 35/8
6 2 11/2-12 | 21/4 |2.625 | 3/8 |11/4|211/16 | 33/16 |5 3/4 31/8 | 35/8
BorRE | E | EE(NPT) F G J K
11/2 2 3/8 3/8 2 1 1/4
2 21/2 3/8 3/8 2 1 5/16
21/2 3 3/8 3/8 2 11/8 5/16
31/4 | 33/4 1/2 5/8 21/4 11/4 3/8
4 41/2 1/2 5/8 21/4 11/4 3/8
5 51/2 1/2 5/8 21/4 11/2 7/16
6 6 1/2 3/4 3/4 2 3/4 15/8 7116
Bore | SB ST SuU Sw TS
11/2 | 7/16 1/2 15/16 3/8 23/4
2 7/16 1/2 15/16 3/8 31/4
21/2 | 716 1/2 15/16 3/8 33/4
31/4 | 9/16 3/4 11/4 1/2 43/4
4 9/16 3/4 11/4 1/2 51/2
5 13/16 1 19/16 | 11/16 6 7/8
6 13/16 1 19/16 | 11/16 77/8
MS4 gl1.5” ~ 6"
SIDE TAPPED
Bore [ Rop KK A B Vv w Y ApD  STROKEIM

oMM SM LB P SN XT
112 | 5/8 7/16-20 | 3/4 |1.125| 1/4 | 5/8 |115/16| 4 21/4 | 21/4 |115/16
1172 1 3/4-16 | 11/8| 15 | 1/2 1 25/16 4 21/4 | 21/4 | 25/16
2 5/8 7/16-20 | 3/4 |1.125| 1/4 | 5/8 |115/16| 4 21/4 | 21/4 |115/16
2 1 3/4-16 [ 11/8| 15 | 1/2 1 2 5/16 4 21/4 | 21/4 | 25/16
2 13/8 1-14 158 2 5/8 [11/4| 29/16 4 21/4 | 21/4 | 29/16
21/2 | 5/8 7/16-20 | 3/4 |1.125| 1/4 | 5/8 |115/16 |41/8 | 23/8 | 23/8 |115/16
2172 1 3/4-16 | 11/8| 15 | 1/2 1 25/16 |41/8 | 23/8 | 23/8 | 25/16
21/2 | 13/8 1-14 158 2 5/8 |11/4| 29/16 |41/8 | 23/8 | 23/8 | 29/16
31/4 1 3/4-16 |11/8| 15 | 1/4 | 3/4 | 23/8 |[47/8 | 25/8 | 25/8 |27/16
31/4 | 13/8 1-14 158 2 3/8 1 25/8 |47/8 | 25/8 | 25/8 |211/16
4 1 3/4-16 |11/8| 15 | 1/4 | 3/4 | 23/8 |[47/8 | 25/8 | 25/8 | 27/16
4 13/8 1-14 158 2 3/8 1 25/8 |47/8 | 25/8 | 25/8 |211/16
5 1 3/4-16 |11/8| 15 | 1/4 | 3/4 | 25/16 |[51/8 | 27/8 | 27/8 | 27/16
5 13/8 1-14 158 2 3/8 1 29/16 |51/8 | 27/8 | 27/8 |211/16
5 13/4 | 11/4-12 2 |2375|1/2 |11/4|213/16|51/8 | 27/8 | 27/8 |215/16
6 13/8 1-14 158 2 1/4 | 7/8 |213/16|53/4 | 31/8 | 31/8 |213/16
6 13/4 | 11/4-12 2 [2375|3/8 |{11/8|31/16 |[53/4 | 31/8 | 31/8 |31/16
6 2 11/2-12 | 21/4 2625 | 3/8 |11/4| 33/16 |53/4 |31/8 | 31/8 |33/16
BORE E EE(NPT) F G J K NT TN
11/2 2 3/8 3/8 2 1 1/4 1/4-20 5/8
2 21/2 3/8 3/8 2 1 5/16 5/16-18 7/8
21/2 3 3/8 3/8 2 11/8 5/16 3/8-16 11/4
31/4 | 33/4 1/2 5/8 21/4 11/4 3/8 1/2-13 11/2
4 41/2 1/2 5/8 21/4 11/4 3/8 1/2-13 21/16
5 51/2 1/2 5/8 21/4 11/2 7/16 5/8-11 | 2 11/16
6 6 1/2 3/4 3/4 2 3/4 15/8 7116 3/4-10 31/4

P F + TTROKE =——————t——
EE - W -
T T T [—#—
-E-W—’—I‘ ———————— 3
I Vo
.
TTT TTT
11 o] |
L1 I Lkt 0,000
it | KE ®B 2 e
€ LR
- F
-5 g i
LE + ETROKE
—ofa - S b= S it
——— 55 ¢ STROKE————————— 5 —

p——————F + ITROKE ¥ ——==
EE \ W —

T W T ==
HiE=——e1 | B

m I
+0,000
e _-wl -E' KK B o0z

LE + STROKE

p———%H + STROKE —————p——xT—m




Dimensional Drawings Expanded Series NCAL

MS7 @1.5”" ~ 6”
WITH FRONT Luc MOUNT

Bore | Rop KK A B \% w Y AbD  STROKE
oMM SM LB P SE i — A
112 | 5/8 | 7/16-20 | 3/4 [1.125] 1/4 | 5/8 |115/16| 4 21/4 | 5112 EE
112 1 3/4-16 |11/8] 15 | 1/2 | 1 | 2516 | 4 |21/4 | 512 K-
2 5/8 | 7/16-20 | 3/4 [1.125| 1/4 | 5/8 |115/16| 4 | 21/4 | 57/8 T T A
2 1 | 3416 [11/8] 15 |12 | 1 | 2516 | 4 |21/4 | 578 et
2 13/8 | 114 |158| 2 |58 [11/4| 2916 | 4 |21/4 | 57/8
21/2 | 5/8 | 7/16-20 | 3/4 [1.125| 1/4 | 5/8 |115/16|41/8 | 23/8 | 6 1/4 - T T
212 1 3/4-16 |11/8] 15 | 1/2 | 1 | 25/16 |41/8 | 23/8 | 61/4 _ } — T
212 [13/8 | 114 [158] 2 |58 [11/4]29/16 [41/8 |23/8 | 61/4 1] 0002
314 | 1 3/4-16 | 11/8| 1.5 | 1/4 | 3/4 | 23/8 |47/8 | 25/8 | 65/8 T
31/4 | 138 | 114 |158| 2 |38 | 1 | 258 |47/8 | 2518 | 658 mn Hi
4 1 3/4-16 |11/8| 1.5 | 1/4 | 3/4 | 23/8 |47/8 | 2518 | 67/8 T R B i
4 13/8 114 |158] 2 [38 ]| 1 25/8 [47/8 [25/8 | 67/8 e H
5 1 3/4-16 | 11/8| 1.5 | 1/4 | 3/4 | 25/16 |51/8 | 27/8 | 7 1/4 —Fp
5 13/8 | 114 |158| 2 |38 | 1 | 2916 |51/8 |27/8 | 71/4 L e G EL |o]
5 13/4 [11/412| 2 [2375| 1/2 |11/4 [213/16 |51/8 | 27/8 | 7 1/4 - b 5+ sTRIKE————— | |
6 13/8 | 114 |158| 2 | 1/4 | 7/8 [213/16|53/4 | 31/8 | 73/4 f——————$F + $TROKE ——————————————
6 13/4 | 11/4-12| 2 [2.375| 3/8 [11/8 | 31/16 |53/4 | 31/8 | 73/4
6 2 | 11/2-12|21/4|2625| 3/8 [11/4| 33/16 |53/4 | 31/8 | 73/4
Bore | E EB_ [ EE(NPT)| EL EO ES ET F G J K R E
112 | 2 5/16 3/8 3/4 1/4 916 | 17/32 3/8 2 1 1/4 1.43 .
2 212 | 38 3/8 | 15/16 | 5/16 5/8 5/8 3/8 2 1 5/16 1.84 Y
212 | 3 3/8 3/8  [11/16 | 5/16 | 13/16 | 25/32 3/8 2 118 | 5/16 2.19 '@' b '@
31/4 | 3314 | 7/16 1/2 7/8 3/8 1 15/16 5/8 214 | 114 3/8 2.76
4 412 | 7/16 1/2 1 3/8 114 | 15/32 | 5/8 214 | 114 3/8 3.32
5 51/2 | 9/16 12 |1116 | 112 13/8 | 13/8 5/8 214 | 112 | 7116 41 4. 1
6 61/2 | 9/16 3/4 1 12 13/4 | 119/32 | 3/4 23/4 | 1518 | 7/16 488
1
R

MT1 @1.5" ~ 6"
WiITH HEAD TRUNNION

Bore [ RoD KK A B \% W XG Y ADD  STROKE

oMM SM LB P e F + STROKE Y
11/2| 5/8 | 7/16-20 | 3/4 |1.125| 1/4 | 5/8 | 13/4 [115/16| 4 21/4 e Y
112 1 3/4-16 | 11/8| 1.5 | 1/2 | 1 | 21/8 |25/16 | 4 21/4
2 5/8 | 7/16-20 | 3/4 |1.125| 1/4 | 5/8 | 13/4 |115/16] 4 21/4
2 1 3/4-16 | 11/8| 1.5 | 1/2 | 1 | 21/8 |25/16 | 4 21/4 L L A
2 13/8| 114 |158| 2 |58 |11/4] 23/8 2916 | 4 21/4 @ ‘t—'—f’ e ‘l—l'-}' 3

1 1 1

21/2 | 5/8 7/16-20 | 3/4 |1.125| 1/4 | 5/8 13/4 (115/16| 41/8 | 23/8
212 1 3/4-16 | 11/8| 15 | 1/2 1 21/8 | 25/16 | 41/8 | 23/8

21/2| 13/8| 114 |15/8| 2 |58 |11/4| 23/8 | 29/16 | 41/8 | 23/8 i B 0000
314 1 3/4-16 | 11/8| 1.5 | 1/4 | 3/4 | 21/4| 23/8 | 47/8 | 25/8 e @ MM R LU M
31/4| 13/8| 114 |15/8| 2 | 38| 1 | 21/2| 25/8 | 47/8 | 25/8 1 —T

4 1 3/4-16 | 11/8| 1.5 | 1/4 | 3/4 | 21/4| 23/8 | 47/8 | 25/8

4 13/8| 114 |158| 2 |38 | 1 | 21/2| 25/8 | 47/8 | 2508 rﬂ 17TV

5 1 3/4-16 | 11/8| 1.5 | 1/4 | 3/4 | 21/4 | 25/16 | 51/8 | 27/8 L P/ @

5 13/8| 114 |158| 2 |38 | 1 | 21/2 2916 |51/8 | 27/8 I

5 13/4 | 11/4-12| 2 |2.375| 1/2 [11/4| 23/4 |213/16| 51/8 | 27/8

6 13/8| 114 |158| 2 | 14| 7/8 | 25/8 |213/16| 53/4 | 31/8 K|~ —~iF

6 13/4 | 11/4-12| 2 |2.375| 3/8 [11/8| 27/8 |31/16 | 53/4 | 31/8 —J— G—

6 2 [ 11/2-12] 214 |2625| 3/8 [11/4| 3 |33/16 | 53/4 | 31/8 LE + STROKE

Bore | E_|EE(NPT) F G J K D TL utT

112 | 2 3/8 3/8 2 1 1/4 1 1 4 — T £

2 21/2 | 38 3/8 2 1 5/16 1 1 4172

212 | 3 3/8 3/8 2 11/8 | 5/16 1 1 5 \

31/4 |33/4 | 12 5/8 | 21/4 | 11/4 3/8 1 1 53/4 T | T

4 4172 12 58 | 21/4 | 11/4 3/8 1 1 61/2 @L L\—I—P @

5 51/2 | 112 5/8 | 21/4 | 112 | 7/16 1 1 7172 b

6 61/2 | 34 34 | 23/4 | 15/8 | 7/16 13/8 | 13/8 | 91/4

el [ @f) | e

uT 10




Dimensional Drawings Expanded Series NCAL

MT2 @1.5" ~ 6"
Wi1TH REAR TRUNNION

Bore | Rob KK A B \" W Y ADD  STROKE P + STROKE ¥
oMM | SM LB P XJ
11/2 | 58 | 7/16-20 | 3/4 |1.125| 1/4 | 5/8 |115/16| 4 | 21/4 | 41/8 EE Y
112 | 1 3416 |11/8 | 15 |12 | 1 | 2516 | 4 | 21/4 | 4172
2 5/8 | 7/16-20 | 3/4 |1.125| 1/4 | 5/8 |115/16| 4 | 21/4 | 41/8 T T l—a
2 1 3416 | 11/8 | 15 |12 | 1 | 2516 | 4 | 21/4 | 4172 E Wiy iy 3.
2 13/8 | 114 |158| 2 |58 [11/4| 2916 | 4 | 21/4 | 43/4 C cl
21/2 | 5/8 | 7/16-20 | 3/4 |1.125| 1/4 | 5/8 |115/16 |41/8 | 23/8 | 4 1/4
212 1 3/4-16 118 15 [ 1/2 | 1 [ 25/16 |41/8 | 23/8 | 45/8 T _ 11T f
21/2 | 13/8 | 114 |158| 2 |58 |11/4] 29/16 |41/8 | 23/8 | 47/8 e P e Kk g 0000
314 | 1 3416 | 118 | 15 | 1/4 | 3/4 | 2318 |47/8 | 25/8 5 i -0.002
31/4 | 13/8 | 114 |158| 2 |3/8 | 1 | 25/8 |47/8 | 25/8 | 51/4 u i
4 1 3/4-16 | 11/8 | 15 | 1/4 | 3/4 | 23/8 |47/8 | 258 | 5 -~ k2w
4 13/8 | 114 |158| 2 |3/8 | 1 | 258 |47/8 | 258 | 51/4 - | = 3
5 1 3/4-16 | 11/8 | 15 | 1/4 | 3/4 | 25/16 |51/8 | 27/8 | 51/4 i
5 13/8 | 114 |158| 2 |3/8 | 1 | 2916 |51/8 |27/8 | 512 T
5 13/4 | 11/412 | 2 |2.375]| 1/2 |11/4 |213/16 |51/8 | 27/8 | 53/4 K- -~ F -
6 13/8 | 114 |158| 2 | 1/4 | 7/8 |213/16|53/4 | 31/8 | 57/8 e b———
6 13/4 | 11/412| 2 |2.375| 3/8 |11/8| 31/16 |53/4 | 31/8 | 61/8 LB + STROKE
6 2 | 11/2-12 | 21/4 |2.625| 3/8 |11/4 | 33/16 |53/4 | 31/8 | 61/4 «J + STROKE
Bore | E_|EE(NPT) F G J K
112 | 2 38 38 2 1 1/4
2 212 | 38 38 2 1 5/16 — T £
212 | 3 38 38 2 11/8 | 5/16
31/4 [33/4 | 12 58 |21/4 | 11/4 38
4 412 |12 58 |21/4 | 11/4 38
5 512 | 112 58 |21/4 | 112 | 7/16
6 612 | 3/4 3/4  |23/4 | 1518 | 7/16
BoRE TD TL uT
112 | 1 1 4 - o
2 1 1 412
212 | 1 1 5
3ua | 1 1 53/ w0000 7|
4 1 1 612 #TD g0
5 1 1 712
6 13/8 | 13/8 | 91/4
ut
MT4 @1.5" ~ 6”
WiTH CENTER TRUNNION
Bore | Rop KK A B \% W Y ADD STROKE | ADD STROKE/2 [ P + STROKE Y
MM SM LB P Xl EE - W -

112 | 58 | 7/16-20 | 3/4 [1.125| 1/4 | 5/8 |115/16| 4 | 21/4 3.125 l— BD— \
112 | 1 3416 |11/8 | 15 |12 | 1 | 2516 | 4 | 21/4 3.500 —r - &
2 5/8 | 7/16-20 | 3/4 |1.125| 1/4 | 5/8 [115/16| 4 | 21/4 3.125 E Ll /—— — 3
2 1 3416 |11/8| 15 |12 | 1 | 2516 | 4 | 21/4 3.500 K T
2 13/8 | 114 |158| 2 |58 [11/4| 2916 | 4 | 21/4 3.750
212 | 5/8 | 7/16-20 | 3/4 [1.125| 1/4 | 5/8 |115/16|41/8 | 23/8 3.125 /\\ h T T
212 | 1 3416 |11/8 | 15 |12 | 1 | 25/16 |41/8 | 23/8 3.500 17 +0.000
212 138 | 114 158 2 |58 [11/4] 2916 [41/8 | 238 3.750 T—1 *’© - ™ bB KK 2B 5002
34| 1 3/4-16 | 11/8 | 1.5 | 1/4 | 3/4 | 23/8 |47/8 | 25/8 3.688 k/ i 1
31/4 | 13/8 | 1-14 |158| 2 [3/8 | 1 | 258 |47/8 | 25/8 3.938 Ry
4 1 3/4-16 | 11/8 | 1.5 | 1/4 | 3/4 | 23/8 |47/8 | 25/8 3.688 fan
a4 13/8 | 114 |158| 2 |38 | 1 | 258 (478 | 258 3.838 Ml i I ——— F—— T 3
5 1 | 3/416 |118| 15 | 4 | 3/4 | 25/16 518 | 278 3.688 alfl L
5 13/8 | 114 |158| 2 |3/8 | 1 | 2916 [51/8 | 278 3.838 - drl-
5 13/4 [11/412| 2 [2.375| 1/2 [11/4 [213/16 [51/8 | 27/8 4.188 . s
6 13/8 | 114 |158| 2 | 1/4 | 7/8 |213/16|53/4 | 31/8 4313 X1+ 12 Stroke
6 13/4 [11/412| 2 |2.375|3/8 [11/8| 31/16 [53/4 | 31/8 4.563
6 2 [112-12[21/4(2625] 3/8 [11/4] 33/16 |53/4 | 31/8 4.688 P LF + STROKE
Bore | BD E_JEE(NPT) | F € J K
112 [11/4 2 3/8 3/8 2 1 1/4 €
2 114 | 212 3/8 3/8 2 1 5/16 |
212 [11/4 3 3/8 3/8 2 11/8 | 516 — !
31/4 [112 | 33/4 112 5/8 21/4 | 11/4 3/8 7p 70000 _| q_\ 4
4 11/2 [ 412 1/2 5/8 21/4 11/4 3/8 -0.002 [
5 112 | 512 112 5/8 214 | 112 | 7116
6 134 | 612 3/4 3/4 23/4 | 15/8 | 7/16

e =
Bore | TD TL ™ UM oW
112 | 1 1 212|412 | 2112
2 1 1 3 5 3
212 | 1 1 312 |512 | 312 @ ffﬁl I lfhl @,
3ua | 1 1 412 612 | 412 e
4 1 1 51/4 |71/4 | 51/4 t
5 1 1 61/4 |81/4 | 61/4 " .
6 13/8 |13/8 75/8 10318 | 75/8 e

11



Dimensional Drawings

Expanded Series NCAL

MX1 @1.5” ~ 6”
WiTH ExTENDED TiE-RODS / BOTH ENDS

Bore | Rop KK A B Y W Y IADD  STROKE
oMM SM LB P

112 | 58 | 7/16-20 | 3/4 [1.125| 14 | 5/8 |115/16] 4 |2 1/4 Ml i
112 | 1 3/4-16 |11/8 | 15 |12 | 1 | 2516 | 4 |21/4
2 5/8 | 7/16-20 | 3/4 |1.125| 1/4 | 5/8 |115/16| 4 | 21/4 . A |,
2 1 3/4-16 |11/8| 15 |12 | 1 | 2516 | 4 |21/4
2 13/8 | 114 [158| 2 |58 [114| 2016 | 4 |21/ =B e =
21/2 | 5/8 | 7/16-20 | 3/4 [1.125| 1/4 | 5/8 |115/16 |41/8 | 23/8
212 | 1 3/4-16 |11/8 | 15 | 1/2 | 1 | 25/16 |41/8 | 23/8 T T T
21/2 [ 13/8 ] 114 [158| 2 [ 58 [11/4]29/16 [41/8 | 23/8 —_———— e — — i -+ ke elome
314 1 3/4-16 |11/8| 1.5 | 1/4 | 3/4 | 23/8 |47/8 | 25/8 L
31/4 | 13/8 | 114 |158| 2 |3/8 | 1 | 258 |47/8 | 25/8 [ fr—
4 1 3/4-16 | 11/8| 1.5 | 1/4 | 3/4 | 23/8 |47/8 | 25/8 —f ﬁ ___________ 'ﬁﬁ B
4 138 | 114 |158| 2 |3/8 | 1 | 258 |47/8 | 258 H HH
5 1 3/4-16 | 11/8 | 1.5 | 1/4 | 3/4 | 25/16 |51/8 | 27/8 AL " .
5 13/8 114 |15/8| 2 3/8 | 1 |209/16 |51/8 |27/8 - \_
5 13/4 |11/412| 2 [2.375| 1/2 [11/4|213/16 |51/8 | 27/8 [—J— G D
6 13/8 | 114 |158| 2 | 1/4 | 7/8 |213/16|53/4 | 31/8 B+ STROKE H—BB—
6 13/4 |11/412 | 2 |2.375| 3/8 |11/8| 31/16 |53/4 | 31/8
6 2 | 11/212|21/4 [2625]| 3/8 |11/4| 33/16 |53/4 | 31/8
Bore | AA BB DD E [EE(NPT) | F G J K R ~
112 [ 2.02 1 1/4-20 2 3/8 3/8 2 1 1/4 1.43 £
2 260 | 11/8 | 51624 | 21/2 3/8 3/8 2 1 5/16 1.84 "R
21/2 [ 310 | 11/8 | 5/16-24 3 3/8 3/8 2 11/8 | 5/16 2.19 i i
31/4 | 390 | 13/8 | 3/824 | 33/4 1/2 5/8 214 | 11/4 3/8 2.78 -@- - @
4 470 | 13/8 | 3/824 | 4172 112 5/8 21/4 | 11/4 3/8 3.32
5 5.80 |113/16| 1/2-20 | 51/2 1/2 5/8 214 | 112 | 7/16 4.10
6 6.90 |113/16| 1/220 | 61/2 3/4 3/4 23/4 | 15/8 | 7/16 4.88 —- -—tr

& fh Lt @

u!E | it i
A
MX2 @1.5" ~ 6"
WiTH EXTENDED TIE-RODS / CAP
BorRe | Rop KK A B \% w Y IADD  STROKE
MM SM LB P R

112 | 58 | 7/16-20 | 3/4 |1.125| 14 | 5/8 |115/16| 4 | 21/4 . b EJRDKE L
112 1 3/4-16 |11/8| 15 |12 | 1 | 2516 | 4 |21/4
2 5/8 | 7/16-20 | 3/4 [1.125] 1/4 | 5/8 [115/16| 4 | 21/4 N
2 1 3/4-16 [11/8] 15 |12 | 1 [ 2516 | 4 21/4 T v A
2 138 | 114 |158| 2 |58 [11/4| 29116 | 4 | 21/4 gt =TT ﬁ‘f 3
21/2 | 5/8 | 7/16-20 | 3/4 [1.125]| 1/4 | 5/8 |115/16|41/8 | 23/8
212 1 3/4-16 |11/8| 15 | 1/2 | 1 | 25/16 |41/8 | 23/8 i | S
212138 114 |158| 2 |58 [11/4] 2916 |41/8 [238 4ot ———Y - KK esl0
314 1 3/4-16 |11/8| 1.5 | 1/4 | 3/4 | 23/8 |47/8 | 25/8 L
31/4 | 13/8 | 114 [158] 2 [3/8 ] 1 25/8 [47/8 [25/8 JTI_L
4 1 3/4-16 |11/8| 1.5 | 1/4 | 3/4 | 23/8 |47/8 | 25/8 — ﬁfi ___________ Fh 3
4 138 | 114 |158| 2 |38 | 1 | 258 |47/8 |25/8 =I1H n
5 1 3/4-16 |11/8| 1.5 | 1/4 | 3/4 | 25/16 |51/8 | 27/8 "
5 13/8 | 114 |158| 2 |38 | 1 | 2916 |51/8 | 27/8 K- ~F-
5 13/4 |11/4-12| 2 [2.375| 1/2 [11/4|213/16 |51/8 | 27/8 BB G
6 13/8 | 114 |158] 2 | 1/4 | 7/8 [213/16]53/4 [ 31/8 = LB * STREKE——
6 13/4 |11/4-12| 2 [2.375|3/8 [11/8| 31/16 |53/4 | 31/8
6 2 | 11212 |21/4[2625| 3/8 [11/4] 33/16 |53/4 |31/8
Bore | AA BB DD E [EENPT) [ F G J K R
112 | 2.02 1 1/4-20 2 3/8 3/8 2 1 1/4 1.43 ;
2 260 | 11/8 |5/16-24 | 2172 3/8 3/8 2 1 5/16 1.84 |
21/2 [310 | 11/8 |5/16-24 3 3/8 3/8 2 118 | 5/16 2.19 T | 7
31/4 |3.90 | 13/8 | 3/824 |33/4 172 5/8 214 | 11/4 3/8 2.78 @ - -@
4 470 | 13/8 | 3/824 | 4112 1/2 5/8 214 | 11/4 3/8 3.32
5 5.80 |113/16 | 1/220 | 51/2 112 5/8 214 | 112 | 7/16 4.10
6 6.90 |113/16 | 1/220 |61/2 3/4 3/4 23/4 | 158 | 716 4.88 1 LR
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Dimensional Drawings

Expanded Series NCAL

MX3 @1.5" ~ 6”
WITH EXTENDED TIE-RODS / HEAD

Bore | Rop KK A \ W Y ADD  STROKE
2MM SM LB P P ¢ STRIKE — Y=
112 | 58 | 7/16-20 | 3/4 [1.125| 1/4 | 5/8 |115/16| 4 | 21/4 14 - W
112 1 3416 |11/8| 15 |12 | 1 | 2516 | 4 |24
2 5/8 | 7/16-20 | 3/4 [1.125| 1/4 | 5/8 |115/16| 4 |2 1/4 0 tep L o
2 1 3416 |11/8| 15 |12 | 1 | 2516 | 4 |24 R wif | Bepm
2 13/8 114 [15/8 5/8 [11/4]29/16 | 4 21/4 th vl i
21/2 | 5/8 | 7/1620 | 3/4 [1.125| 1/4 | 5/8 |115/16|41/8 | 23i8 ¥
212 1 3416 |11/8] 15 |12 | 1 | 2516 418 |23i8 ¥ 0,000
21/2 [13/8| 114 |158 5/8 |11/4] 20/16 |4 1/8 | 23/8 —=M gL KK *Poawe
34| 1 3/4-16 |11/8| 1.5 | 1/4 | 3/4 | 23/8 |47/8 | 25/8 | -
314|138 114 [15/8 38 | 1 25/8 |47/8 | 25/8 m m |V
4 1 3/4-16 |11/8| 1.5 | 1/4 | 3/4 | 23/8 |47/8 | 25/8 N e ———- M =
4 13/8 | 1-14 |15/8 3/8 | 1 | 25/8 |47/8 | 25/8 ilh i
5 1 3/4-16 |11/8] 1.5 | 1/4 | 3/4 | 25/16 |51/8 | 27/8 - A \
5 138 | 114 |158 38 | 1 | 2916|518 | 278 L G oD
5 13/4 | 11/4-12 2 [2375|1/2 |111/41213/16|51/8 | 27/8 T Wy 1 1 ¢ L — N Y.
6 138 | 114 |158 14 | 7/8 [213/16 |53/4 | 31/8
6 13/4 | 11/4-12| 2 [2.375|3/8 [11/8| 31/16 |53/4 | 318
6 2 | 11212 | 2142625 318 [11/4| 33/16 |53/4 | 318
Bore | AA BB DD E |EENPT) | F G J K R -
112 | 2.02 1 1/4-20 2 3/8 3/8 2 1 1/4 1.43 -
2 260 | 11/8 | 5/16-24 | 21/2 3/8 3/8 2 1 5/16 1.84 R 1
212 | 310 | 11/8 | 5/16-24 3 3/8 3/8 2 118 | 5/16 2.19 L
31/4 | 390 | 13/8 | 3/824 | 33/4 112 5/8 214 | 114 3/8 2.78 '@ R @
4 470 | 13/8 | 3/824 | 41/2 112 5/8 214 | 114 318 3.32
5 5.80 | 113/16] 1/2-20 | 51/2 112 5/8 214 | 112 | 7/16 4.10
6 6.90 | 113/16| 1/2-20 | 61/2 34 3/4 234 | 1518 | 7/16 4.88 —- -—t R
Mo J
@ HERH
ilu tlu
PPN
ME3 @8” ~ 14~
WITH HEAD SQUARE MOUNT
Bore| RoD KK A B \Y w Y P + STROKE ¥
2MM SM
8 13/8 | 114 158 | 2 U4 | 78 |213/16 re \ dvk
8 13/4 | 11/412 2 2.375 | 38 [11/8 | 31/16
8 2 11212 | 214 | 2.625 | 3/8 [11/4 | 33/16 H .
8 212 | 17/8-12 3 3125 | 12 [11/2 | 37/16 E - — -
10 13/4 | 11/412 2 2375 | 38 |11/8 | 31/8
10 2 11212 | 21/4 | 2.625 | 3/8 |11/4 | 31/4 1
10 212 | 17/8-12 3 3125 | 12 [11/2 | 3112
12 2 11212 | 214 [ 2625 | 38 [11/4 | 314 T+ E} KK M om 10000
12 212 | 17/8-12 3 3125 | 12 112 | 3112 —
12 3 21412 | 312 | 375 | 12 |112 | 312 —
14 212 | 17/8-12 3 3125 | 12 [11/2 [313/16
14 3 21/412 | 312 | 375 12 112 |313/16 E ———
14 312 | 212-12 | 312 | 425 12 112 |313/16 Balani
iin sl
- ] = S I R .
LB + STROKE
BORE E EE(NPT) EB E G J K RD TE Abp STROKE
LB P
8 81/2 | 34 11/16 | 3/4 2 112 | 916 | 412 | 757 | 578 | 31/4 EE - *HOLES
10 |105/8 1 13/16 | 3/4 21/4 2 11/16 | 412 | 940 | 718 | 418
12 1234 1 13/16 | 3/4 21/4 2 11/16 | 51/2 | 1110 | 758 | 458
14 1434 1u4 | 15116 | 3/4 23/4 | 214 3/4 6 1287 | 87/8 | 5112 oRD
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Dimensional Drawings

Expanded Series NCAL

ME4 @8" ~ 14"
WiTH CAP SQUARE MOUNT

o F

[

E.

—°

KK

—

+{1.000

MM @B Tgpaz

— T — 7 0

€8 - 4HOLES
Bore | Robp KK A B \ w Y '
MM SM E5 \_H k23
8 13/8 | 1-14 15/8 2 1/4 708 |213/16 |
8 13/4 | 11/4-12 2 2375 | 3/8 | 11/8 | 31/16 |
8 2 [11/212 | 21/4 | 2625 | 3/8 | 11/4 | 33/16
8 212 [17/812 3 3125 | 12 | 11/2 | 37/16 !
10 13/4 | 11/4-12 2 2375 | 3/8 | 11/8 | 31/8 +—— —|—- —_—
10 2 (11212 | 214 | 2625 | 3/8 | 11/4 | 31/4 H
10 212 [17/812 3 3125 | 12 | 112 | 3112
12 2 (11212 | 21/4 | 2625 | 3/8 | 11/4 | 31/4 |
12 21/2 | 17/8-12 3 3125 | 12 | 112 | 3112 I
12 3 21/4-12 | 3172 3.75 12 | 112 | 312 42] |
14 21/2 | 17/8-12 3 3125 | 12 | 11/2 |313/16 '
14 3 | 21/412 | 312 375 | 12 | 11/2 |313/16 T
14 31/2 | 21212 | 3112 425 | 12 | 112 |313/16
3
Bore | E EE(NPT) EB F G
8 81/2 3/4 11/16 3/4 2 P + STROKE e
10 [105/8 1 13/16 3/4 21/4 e -
12 [123/4 1 13/16 3/4 21/4
14 |1434 | 114 15/16 3/4 23/4 N
BORE J K TE ADD  STROKE — __________J_-f
LB P
8 11/2 9/16 757 | 57)8 | 31/4
10 2 11/16 940 | 718 | 41/8
12 2 11/16 1110 | 75/8 | 45/8 T 1
14 21/4 3/4 1287 | 87/8 | 5112
- b
- a1 - 6 |
P LB+ STROKE ——— |
MP1 @8” ~ 14"
WiTH DousLE REAR CLEVIS
Bore | Robp KK A B \ W Y Apbp STROKE
MM SM LB P XC I
8 13/8 1-14 15/8 2 1a | 7/8 |213/16 | 57/8 | 31/4 8 1/4 ‘
8 13/4 | 11/4-12 2 2.375 38 [11/8 [31/16 | 57/8 | 31/4 8 1/2 Ho
8 2 11212 | 21/4 | 2.625 3/8 [11/4 |33/16 | 57/8 | 31/4 85/8 !
8 21/2 | 17/8-12 3 3.125 12 |11/2 (37116 | 57/8 | 31/4 87/8 |
10 13/4 | 11/4-12 2 2.375 358 [11/8 | 31/8 | 71/8 | 41/8 103/8 i
10 2 11/212 | 21/4 | 2.625 38 [11/4 | 31/4 | 71/8 | 41/8 10 1/2 N +
10 21/2 | 17/8-12 3 3.125 12 |112 | 312 | 718 | 41/8 10 3/4
12 2 11/212 | 21/4 | 2.625 3)8 |11/4 | 31/4 | 75/8 | 45/8 11 1/8 |
12 21/2 | 17/8-12 3 3.125 12 |11/2 | 31/2 | 75/8 | 45/8 113/8 ‘
12 3 21/4-12 | 31/2 | 3.75 12 |11/2 | 312 | 75/8 | 45/8 113/8 @ ‘
14 21/2 | 17/8-12 3 3.125 12 |11/2 [313/16 | 87/8 | 5112 127/8 |
14 3 21/4-12 | 31/2 | 3.75 12 |11/2 [313/16 | 87/8 | 5112 127/8 w
14 31/2 | 21/2-12 | 31/2 | 425 12 |11/2 [313/16 | 87/8 | 5112 127/8 -
pe—=t CH
Bore | CB CD_ | CW E_ | EE(NPT)
8 112 | 1.001 | 3/4 81/2 3/4
10 2 1376 | 1 10 5/8 1 P+ STROKE
12 21/2 | 1751 |11/4 | 123/4 1 . .
14 21/2 | 2001 |11/4 | 143/4| 11/4 K
Bore | _F G J K L MR ———————
8 34 2 112 | o6 | 112 | 13/16 atD
10 3/4 21/4 | 2 11/16 | 21/8 | 15/8
12 3/4 21/4 | 2 11/16 | 21/4 | 21/8
14 3/4 23/4 | 21/4 3/4 21/2 | 238 4

MR

R+ STROKE

— G —f

LE + STROKE ————————————

W

|- F|

W

o & =l

et

| - b anzg00
t : ¥
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Dimensional Drawings Expanded Series NCAL

MP2 @8 ~ 14”

WiTH DouBLE DETACHABLE REAR CLEVIS
Bore | Robp KK A B \Y W Y Apb STROKE

MM SM LB P XD
8 13/8 1-14 15/8 2 14 | 7/8 121316 | 57/8 | 31/4 9
8 13/4 | 11/412 2 2.375 3)8 [11/8 [31/16 | 57/8 | 31/4 91/4
8 2 11/2-12 | 21/4 | 2625 3/8 [11/4 [33/16 | 57/8 | 31/4 93/8
8 21/2 | 17/812 3 3.125 12 |11/2 3716 | 57/8 | 31/4 95/8
10 13/4 | 11/412 2 2.375 38 [11/8 ] 31/8 | 71/8 | 41/8 111/8
10 2 11/2-12 | 21/4 | 2625 3)8 [11/4 ] 314 | 718 | 41/8 11 1/4
10 21/2 | 17/812 3 3.125 12 |11/2 | 312 [ 718 | 41/8 11172
12 2 11/2-12 | 21/4 | 2625 3)8 [11/4| 31/4 | 7518 | 45/8 117/8
12 21/2 | 17/812 3 3.125 12 |11/2| 312 | 7518 | 45/8 12 1/8
12 3 21/4-12 | 312 3.75 12 |112 | 312 75/8 | 45/8 12 1/8 -
14 21/2 | 17/812 3 3.125 12 |11/2 |313/16 | 87/8 | 51/2 135/8
14 3 21/4-12 | 312 3.75 12 |11/2 |313/16 | 87/8 | 51/2 135/8 -t
14 312 | 21212 | 312 4.25 12 |11/2|313/16 | 87/8 | 512 135/8 P
Bore | CB CD CW E |EE(NPD)| F G J K MR '
8 1172 1.001 | 3/4 812 3/4 3/4 2 11/2 | 9/16 | 13/16
10 2 1.376 1 105/8 1 34 | 21/4 2 11/16 | 15/8
12 2112 1751 [11/4 | 123/4 1 34 | 21/4 2 11/16 | 21/8 :
14 2172 2001 |[11/4 [ 143/4 | 114 | 314 |23/ 21/4 | 3/4 23/8 i B - s

A

MP3 @8" ~ 14"
WiTH CAP FIXED EYE
Bore | Robp KK A B \% W Y ApbD STROKE

2MM SM LB P XC
8 13/8 1-14 15/8 2 14 | 7/8 21316 | 57/8 | 31/4 81/4
8 13/4 | 11/412 2 2.375 3)8 [11/8 [31/16 | 57/8 | 31/4 81/2
8 2 11/2-12 | 21/4 | 2625 3)8 [11/4 [33/16 | 57/8 | 31/4 85/8
8 21/2 | 17/812 3 3.125 12 |11/2 3716 | 57/8 | 31/4 87/8
10 13/4 | 11/412 2 2.375 38 [11/8] 318 | 71/8 | 418 10 3/8
10 2 11/2-12 | 21/4 | 2625 3)8 [11/4 ] 314 | 71/8 | 41/8 10172
10 21/2 | 17/812 3 3.125 12 |11/2 | 312 [ 718 | 41/8 10 3/4 o ;’””"‘ —
12 2 11/2-12 | 21/4 | 2625 3)8 [11/4| 31/4 | 7518 | 45/8 111/8 -
12 21/2 | 17/812 3 3.125 12 |11/2| 312 | 7518 | 45/8 11 3/8
12 3 21/4-12 | 312 3.75 12 |112 | 3172 7518 | 45/8 13 e .
14 21/2 | 17/812 3 3.125 12 |11/2 |313/16 | 87/8 | 51/2 12 7/8 ,
14 3 21/4-12 | 312 3.75 12 |11/2 |313/16 | 87/8 | 51/2 12 7/8
14 312 | 21212 | 312 4.25 12 |11/2 (31316 | 87/8 | 512 . T — - —- B I L 1)
Bore | CB CcD E EE(NPT)| F G J K L LS B = I e — Jl-
8 11/2 1.001 | 81/2 3/4 34 2 11/2 9/16 11/2 1 3/16
10 2 1.376 | 10 5/8 1 34 | 21/4 2 11/16 21/8 15/8 2 -—G~|
12 212 1.751 | 12 3/4 1 34 | 21/4 2 11/16 21/4 21/8 LU SIRDHE
14 212 2.001 | 14 3/4 11/4 3/4 | 23/4 21/4 3/4 212 23/8 B g R
MP4 @8 ~ 14~ —
WITH SINGLE DETACHABLE REAR CLEVIS e T & ’
Bore | Robp KK A B V W Y AbD STROKE !!

oMM SM LB P XD T/ T
8 13/8 1-14 15/8 2 14 | 7/8 21316 | 57/8 | 31/4 9 II
8 13/4 | 11/4-12 2 2.375 3)8 [11/8 [31/16 | 57/8 | 31/4 91/4 f
8 2 11/2-12 | 214 | 2625 3/8 [11/4 | 33/16 | 57/8 | 31/4 93/8 = | | | @
8 212 | 17/8-12 3 3.125 12 |11/2 13716 | 57/8 | 31/4 95/8 il
10 13/4 | 11/4-12 2 2.375 38 [11/8] 31/8 | 718 | 41/8 111/8 :
10 2 11/2-12 | 21/4 | 2.625 38 [11/4 | 31/4 | 718 | 41/8 11 1/4 -
10 212 | 17/8-12 3 3.125 12 (112 ] 312 | 71/8 | 41/8 111/2 ‘— P ﬂ" "
12 2 11/2-12 | 21/4 | 2.625 3)8 [11/4| 31/4 | 7518 | 45/8 117/8 e = | 7 i 1_2 -
12 212 | 17/8-12 3 3.125 12 |11/2| 312 | 7518 | 45/8 12 1/8 | !
12 3 21/4-12 | 31/2 3.75 12 |112] 3172 7518 | 45/8 12 1/8 £ === H nA
14 212 | 17/8-12 3 3.125 12 |11/2 |313/16 | 87/8 | 51/2 135/8 o |
14 3 21/412 | 312 3.75 12 |11/2 |313/16 | 87/8 | 51/2 135/8 = |k
14 312 | 21212 | 312 4.25 12 |11/2 |313/16 | 87/8 | 51/2 135/8 P+ ————— - {E e ]

] S8

Bore | CB CcD E |EE(NPT) F G J K MR g EBEem———= ‘
8 1172 1.001 |812 34 | 34 2 1172 | 9/16 | 13/16 | =
10 2 1376 |105/8 1 34 | 21/4 2 11/16 | 15/8 L ——J .. _G_|
12 2172 1751 [123/4 1 34 | 21/4 2 1116 | 21/8 . R
14 2172 2.001 [143/4 | 114 | 3/4 | 23/4 21/4 | 3/4 238 [
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Dimensional Drawings Expanded Series NCAL

MS1 @8” ~ 14~
WiITH FooT MOUNT

Bore| Rob KK A B v w Y f "+ STRLE =
oMM SM .H ST T T *]‘ }
8 13/8 1-14 15/8 2 U4 | 78 | 213/16 Al ;
8 13/4 | 11412 2 2375 | 38 | 11/8 | 31/16 1
8 2 11/212 | 214 | 2625 | 38 | 11/4 | 33/16
8 212 | 17812 3 3425 | 12 | 11/2 | 37116
10 [ 134 | 11412 2 2375 | 38 | 11/8 | 318 .
10 2 11/212 | 214 | 2625 | 38 | 11/4 | 31/4
10 212 | 17812 3 3425 | 12 | 112 | 342
12 2 11/212 | 214 | 2.625 | 3/8 | 11/4 | 31/4
12 | 212 | 17812 3 3425 | 12 | 112 | 342
12 3 21412 | 312 | 375 | 12 [ 112 | 3112
14 | 212 | 17/812 3 3425 | 1/2 | 11/2 | 313/16
14 3 21412 | 312 | 375 | 12 | 11/2 | 313/16
14 | 312 | 21212 | 312 | 425 | 12 | 112 | 313/16

Bore | AB AH AL AO AT E EE(NPT) | F G J K S App STROKE

LB P SA
8 13/16 | 41/4 | 113/16 | 11/16 1/4 81/2 3/4 3/4 2 11/2 | 9/16 |71/8 |57/8 31/4 | 83/4
10 11/16 | 55/16 21/8 7/8 1/4 | 105/8 1 34 | 21/4 2 11/16 |87/8 |71/8 | 41/8 | 105/8
12 11/16 | 63/8 21/8 7/8 3/8 | 123/4 1 34 | 21/4 2 11/16 11 75/8 | 45/8 |111/8
14 15/16 | 73/8 2716 | 27/16 3/8 | 14 3/4 114 3/4 | 23/4 |214 | 3/4 |125/8 |87/8 51/2 13

MS2 @8” ~ 14"
WiTH SIDE Luc

[ P+ STROKE T —
Bore | Robp KK A B \% w XS Y e
(Mm) SM - v |
8 138 | 1-14 15/8 2 1/4 | 7/8 | 25/16 |2 13/16
8 13/4 | 11/4-12 2 2375 | 3/8 [11/8 | 29/16 | 31/16 U e e——— A
8 2 [11/212 |21/4 | 2625 | 318 [11/4]211/16 | 33/16 :
8 212 |17/8-12 3 3125 | 1/2 |11/2 [215/18| 37/16 = =t
10 |13/4 [11/4-12 2 2375 | 3/8 [11/8] 23/4 | 31/8 S — | A ] i a en g I
10 2 [11/212 |21/4 | 2625 | 3/8 [11/4| 27/8 | 31/4 —
10 [21/2 [17/8-12 3 3125 | 1/2 |11/2] 31/8 | 3112 =
12 2 [11/212 [21/4 | 2625 | 38 (14| 27/8 | 314 H b
12 [212 [17/8-12 3 3125 | 1/2 |11/2] 31/8 | 31/2 SHH k—|v HH|
12 3 |21/412 |31/2 | 375 | 12 [11/2] 318 | 312 <|Kk —l— |—c e
14 |21/2 [17/8-12 3 3125 | 1/2 |11/2 | 33/8 [313/16 et H
14 3 |21/412 |31/2 | 375 | 12 [11/2| 33/8 |313/16 &4 1 sTROKE s ‘
14 |31/2 |21/2-12 | 312 | 425 | 1/2 |[11/2| 33/8 |313/16
LE + STROKE  ——————————er us 1

BORE E EE(NPT) B G J K SB ST TS us ADD  STROKE

LB P ss
8 8 1/2 3/4 3/4 2 |11/2 | 916 |13/16 1 97/8 1114 | 57/8| 31/4 [33/4
10 [105/8 1 34 | 214 2 11/16 |11/16 | 11/4 | 123/8 |141/8 | 71/8 | 41/8 |4 5/8
12 [123/4 1 34 | 214 2 11/16 |11/16 | 11/4 | 141/2 |161/4 | 75/8 | 45/8 |51/8
14 (14314 | 114 |34 | 234|214 | 34 [1516 | 11/2 17 |1914 | 87/8|51/2 |57/8
MS3 @8" ~ 14"
WiITH CENTERLINE LUG

s 1 TRIKL w -
Bore| Rob KK A B \% W XS Y —F N
(Mm) SM ’ ¥

8 13/8 | 1-14 15/8 2 1/4 7/8 | 25/16 |213/16 S — TP E—
8 13/4 | 11/4-12 2 2375 | 3/8 | 11/8 [ 29/16 | 31/16 : g
8 2 11/2-12 | 21/4 | 2.625 | 3/8 | 11/4 |211/16 | 33/16
8 21/2 [ 17/8-12 3 3125 | 1/2 | 112 [215/18 | 37/16 e
10 | 13/4 [11/412 2 2375 | 3/8 | 118 | 23/4 | 31/8 - H—
10 2 11/2-12 | 214 | 2625 | 3/8 | 11/4 | 27/8 | 31/4
10 [ 212 [17/8-12 3 3125 | 1/2 | 11/2 [ 318 | 3112 _
12 2 11/2-12 | 214 | 2625 | 3/8 | 11/4 | 27/8 | 31/4 -—-
12 [ 212 [ 17812 3 3125 | 1/2 | 11/2 [ 318 | 3112 :
12 3 21412 [ 312 | 375 | 12 | 11/2 | 318 | 31/2 A
14 | 212 [17/8-12 3 3125 | 1/2 | 112 | 33/8 [313/16 s ’
14 3 [21/412 | 312 | 375 | 1/2 | 11/2 | 33/8 |313/16 R o ¥ -
14 [ 312 [21/212 | 312 | 425 | 12 | 112 | 338 [313/16 b et
BorRe| E | EE(NPT) F G J K | SB ST TS US ADD _ STROKE

LB P ss
8 81/2 3/4 3/4 2 11/2 ] 9/16 | 13/16 1 97/8 [111/4]57/8 | 31/4 | 33/4
10 [105/8 1 34 | 21/4 2 |11/16[11/16 | 11/4 [ 123/8 [141/8[71/8 | 41/8 | 45/8
12 [123/4 1 34 | 21/4 2 |11/16[11/16 | 11/4 [ 141/2 [161/4]75/8 | 45/8 | 51/8
14 [143/4 ] 114 34 | 23/4 [ 21/4] 3/4 (15116 | 11/2 17 _[191/4]87/8 [ 51/2 | 57/8
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Dimensional Drawings Expanded Series NCAL

MS4 @8” ~ 14"
SIDE-TAPPED

P+ STROKE ¥ —]
Bore | Rob KK A B \% w XT Y EE R
(Mm) SM s |-.7 e —.1
8 13/8 1-14 | 15/8 2 14 | 7/8 | 213/16 | 2 13/16
8 13/4 | 11/4-12 | 2 2.375 | 3/8 |11/8 | 31/16 | 31/16 == —
8 2 11/2-12 | 21/4 | 2625 | 3/8 |11/4 | 33/16 | 33/16
8 21/2 | 17/812 | 3 3125 | 1/2 |11/2 | 37/16 | 37/16 ——t
10 |13/4 | 11412 | 2 2375 [ 3/8 [11/8 | 318 | 318 N — [T e e entges | I
10 2 11/2-12 | 21/4 | 2625 | 3/8 |[11/4 | 31/4 | 31/4 -
10 |212 | 17812 | 3 3125 |12 [11/2 | 312 | 3112 T L
12 2 11/2-12 | 21/4 | 2625 | 3/8 [11/4 | 31/4 | 31/4 1
12 |212 | 17/812 | 3 3125 | 12 (112 | 312 | 3112 m— e v s
12 3 21/412 | 31/2 | 375 | 1/2 |[11/2 | 312 | 312 f !
14 [212 [ 17/8-12 3 3125 | 1/2 [11/2 | 313/16 | 3 13/16 “ﬂ i L :IF I~
14 3 21/4-12 | 31/2 | 375 | 1/2 |11/2 | 313/16 | 313/16 HT - 4 HOLES
14 312 | 21212 | 312 | 425 | U2 |11/2 | 313/16 | 3 13/16 SNLLT?SKE o

Bore| E EE(NPT) F G J K ND NT TN ADD STROKE
LB P SN

8 81/2 3/4 3/4 2 11/2]9/16 | 11/8 | 3/4-10 41/2 | 57/8|31/4 314

10 10 5/8 1 34 | 214 2 [11/16|11/2 1-8 51/2 | 71/8 |41/8 41/8

12 12 3/4 1 34 | 214 2 [11/16|11/2 1-8 71/4 | 75/8 | 45/8 45/8

14 14 3/4 11/4 34 | 23/4 | 21/4] 34 [17/8 | 11/4-7 83/8 | 87/8 |51/2 51/2

MS7 8" ~ 14"
WiITH FRONT Luc MOuUNT

LB + STROKE oo

Bore | Rob KK A B \ w Y h P + STROKE ]

(Mm) SM p 33 Fl -
8 13/8 1-14 15/8 2 1/4 7/8 | 213/16 F ﬂlﬂ- v -
8 13/4 | 11/4-12 2 2375 | 3/8 11/8 | 31/16 L —alf—t v
8 2 11/2-12 21/4 2.625 | 3/8 11/4 | 33/16 ] b &~
8 21/2 | 17/8-12 3 3.125 | 1/2 11/2 | 37/16 |
10 13/4 | 11/4-12 2 2375 | 3/8 11/8 31/8 - =
10 2 11/2-12 21/4 2.625 | 3/8 11/4 31/4 T —— —— - KK wn #2000
10 21/2 | 17/8-12 3 3.125 | 1/2 11/2 312 g_r
12 2 11/2-12 21/4 2.625 3/8 11/4 31/4 T
12 21/2 | 17/8-12 3 3.125 | 1/2 11/2 31/2 | - H H
12 3 21/4-12 312 3.75 1/2 11/2 312 £0 L1 [ 11
14 21/2 | 17/8-12 3 3.125 | 1/2 11/2 | 313/16 A|_'E7L _lu ¥|’ f L T .l
14 3 21/4-12 312 3.75 1/2 11/2 | 313/16 J 6 — —f £0 Py 4 ®
14 31/2 | 21/2-12 312 4.25 1/2 11/2 | 313/16 P SE+STROKE ES p—
BORE E EB EE(NPT) EL EO ES ET F G J K R Apbp STROKE

LB P SE

8 81/2 11/16 3/4 11/8 | 5/8 | 214 21/32 | 3/4 2 112 9/16 | 6.44| 57/8 31/4 7318
10 10 5/8 13/16 1 15/16 | 5/8 23/4] 211/16| 3/4 |21/4 2 11/16 | 7.92 | 71/18 41/8 9
12 12 3/4 | 13/16 1 15/16| 5/8 | 31/2| 35/16 | 3/4 |21/4 2 11/16 | 9.40 | 75/8 45/8 91/2
14 14 3/4 | 15/16 11/4 11/2 | 3/4 4 313/16| 3/4 | 23/4 21/4 3/4 |10.90| 8 7/8 51/2 11 1/8

MT1 @8 ~ 14~
WiTH HEAD TRUNNION
Bore | Rob KK A B \% w XG Y

(Mm) SM P STROGE
8 13/8 1-14 15/8 2 1/4 718 | 258 | 213/16 ’_ .
8 13/4 | 11/4-12 2 2.375 3/8 11/8 | 27/8 31/16 -
8 2 11/2-12 21/4 2.625 3/8 11/4 3 33/16 Fﬁj
8 212 | 17/8-12 3 3.125 12 112 | 31/4 37/16
10 [13/4 | 11/412 2 2.375 3/8 11/8 3 31/8
10 2 11/2-12 21/4 2.625 3/8 11/4 | 31/8 31/4 R
10 [212 | 17/812 3 3.125 12 11/2 | 33/8 312
12 2 11/2-12 21/4 2.625 3/8 11/4 | 31/8 31/4
12 212 | 17/812 3 3.125 12 11/2 | 33/8 312 o —
12 3 2 1/4-12 312 3.75 12 11/2 | 33/8 312
14 [212 | 17/812 3 3.125 12 11/2 | 35/8 | 313/16 . L
14 3 2 1/4-12 312 3.75 12 11/2 | 35/8 | 313/16 K o
14 [312 | 212-12 312 4.25 12 11/2 | 35/8 | 313/16 L TR
BorE E EE(NPT) = G J K TD TL UT |Abp STROKE

LB | P

8 8112 3/4 3/4 2 |11/2|9/16 | 1.375 | 13/8 |111/4|57/8 | 3 1/4
10 [105/8 1 34 | 21/4 2 |11/16] 1.750 | 13/4 [141/8[71/8| 41/8
12 [123/4 1 34 | 21/4 | 2 |11/16] 1.750 | 13/4 |16 1/4|75/8 | 45/8
14 [143/4 | 114 314 | 23/4 |214] 3/4 | 2000 2 183/4]87/8 | 51/2
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Dimensional Drawings

Expanded Series NCAL

MT2 28" ~ 14~
WITH REAR TRUNNION

P+ STROKE

P

— Il

|-—— E ——f
oL | — - o
#TD 7200 H
1
—@f—f—f—f—f— - L v we an 208 | — ——El} £
1 } T
£ | ———— '
JK L] L j L '
o
T & I ur
LB + STROKE
¥J & STROKE
Borg Robp KK A B \% W Y Abp STROKE
(Mm) SM LB P XJ
8 13/8 1-14 15/8 2 1/4 7/8 [213/16 | 57/8 31/4 6
8 13/4 | 11/412 2 2.375 3/8 11/8 | 31/16 578 31/4 61/4
8 2 11/2-12 | 214 2.625 3/8 11/4 | 33/16 57/8 31/4 63/8
8 21/2 | 17/812 3 3.125 12 112 | 37/16 578 31/4 65/8
10 13/4 | 11/412 2 2.375 3/8 11/8 | 31/8 718 41/8 714
10 2 11/2-12 | 214 2.625 3/8 11/4 | 31/4 71/8 41/8 738
10 | 212 | 17/8-12 3 3.125 12 112 | 3112 718 41/8 75/8
12 2 11/2-12 | 21/4 2.625 3/8 11/4 | 314 758 45/8 778
12 | 212 | 17/8-12 3 3.125 12 112 | 3112 758 45/8 81/8
12 3 21/4-12 | 312 3.75 12 112 | 3172 758 45/8 81/8
14 | 212 | 17/8-12 3 3.125 12 11/2 [ 313/16 | 87/8 51/2 91/4
14 3 21/4-12 | 312 3.75 12 11/2 [313/16 | 87/8 51/2 91/4
14 | 312 | 212-12 | 312 4.25 12 11/2 | 313/16 | 87/8 51/2 91/4
MT4 @8" ~ 14"
WITH CENTER TRUNNION
P+ STROKE ¥ —
E£E
ED —
- del
 E———  E— A=
#To 23008

@

]

T

KK MM 55 20000

uy

L -0.0028
=
— —t v
- T
J G
I LB + STROKE T

X1+ 112 Stroke o

Bore | Rop KK A B \Y W Y ADD STROKE/2
(Mm) SM XI

8 13/8 1-14 15/8 2 1/4 7/8 213/16 4.438
8 13/4 | 11/4-12 2 2.375 3/8 11/8 31/16 4.688
8 2 11/2-12 | 21/4 | 2.625 3/8 11/4 33/16 4.813
8 21/2 | 17/8-12 3 3.125 1/12 1172 37/16 5.063
10 13/4 | 11/4-12 2 2.375 3/8 11/8 31/8 5.188
10 2 11/2-12 | 21/4 | 2.625 3/8 11/4 31/4 5.313
10 21/2 | 17/8-12 3 3.125 1/12 1172 31/2 5.563
12 2 11/2-12 | 21/4 | 2.625 3/8 | 11/4 31/4 5.563
12 21/2 | 17/8-12 3 3.125 1/12 1172 31/2 5.813
12 3 21/4-12 | 31/2 3.75 1/12 1172 31/2 5.813
14 21/2 | 17/8-12 3 3.125 1/12 11/2 | 313/16 6.563
14 3 21/4-12 | 31/2 3.75 1/12 11/2 | 313/16 6.563
14 31/2 | 21/2-12 | 31/2 | 4.125 1/2 11/2 | 313/16 6.563

Bore | E EE(NPT) F G J
8 81/2 3/4 3/4 2 112
10 105/8 1 3/4 21/4 2
12 12 3/4 1 3/4 21/4 2
14 14 3/4 11/4 3/4 234 | 21/4
Bore K TD TL uT
8 9/16 1.375 13/8 | 111/4
10 11/16 1.750 13/4 | 141/8
12 11/16 1.750 13/4 | 161/4
14 3/4 2.000 2 18 3/4
Bore | BD E EE(NPT) F G
8 2112 81/2 3/4 3/4 2
10 3 10 5/8 1 34 |21/4
12 3 12 3/4 1 34 |21/4
14 31/2 14 3/4 114 3/4 | 23/4
BORE J K D TL ™
8 11/2 9/16 1.375 13/8 | 93/4
10 2 11/16 1.750 13/4 12
12 2 11/16 1.750 13/4 14
14 21/4 3/4 2.000 2 16 1/4
Bore | UM uv ADD  STROKE

LB P
8 12 1/2 91/2 57/8 31/4
10 15 1/2 11 3/4 71/8 41/8
12 17 1/2 13 3/4 75/8 4 5/8
14 20 1/4 16 87/8 51/2
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Dimensional Drawings Expanded Series NCAL

MX1/MX2/MX3 @8" ~ 14"
WiITH EXTENDED TIE-RODS

Bore| Robp KK A B \Y w Y
(Mm) SM

F = TROKE 8 13/8 1-14 15/8 2 1/4 7/8 1213/16
8 13/4 11/4-12 2 2.375 3/8 | 11/8 | 31/16
8 2 11/2-12 21/4 2.625 3/8 | 11/4 | 33/16
8 21/2 17/8-12 3 3.125 1/2 | 11/2 | 37/16
10 13/4 11/4-12 2 2.375 3/8 |11/8 | 31/8
10 2 11/2-12 21/4 2.625 3/8 [ 11/4 | 31/4
10 21/2 17/8-12 3 3.125 1/2 | 11/2 | 31/2
12 2 11/2-12 21/4 2.625 3/8 |11/4 | 31/4
12 21/2 17/8-12 3 3.125 1/2 | 11/2 | 31/2
12 3 21/4-12 31/2 3.75 1/2 | 11/2 | 31/2
14 21/2 17/8-12 3 3.125 1/2 | 11/2 |313/16
14 3 21/4-12 31/2 3.75 1/2 | 11/2 |313/16
14 31/2 2 1/2-12 31/2 4.25 1/2 | 11/2 |313/16

Bore | AA BB DD E EE(NPT)| F G J K R App STROKE
LB P

8 9.1 25/16 5/8-18 | 81/2 3/4 3/4 2 11/2 9/16 6.44 57/8 31/4

10 11.2 211/16 | 3/4-16 | 105/8 1 3/4 21/4 11/16 7.92 7.92 71/8 41/8

12 13.3 211/16 | 3/4-16 | 12 3/4 1 3/4 21/4 2 11/16 9.40 75/8 45/8

14 15.4 3 3/16 7/8-14 | 14 3/4 11/4 3/4 2 3/4 21/4 3/4 10.90 8 7/8 51/2

NCA1W g1.5” ~ 6”
DouBLE RoD

Bore | E |EE(NPT)| F G J K
112 | 2 3/8 3/8 2 1 1/4
Bore | RoD KK A B \% w Y ADD  STROKE 2 21/2 3/8 3/8 2 1 5/16
oMM SM LD P 212 3 3/8 3/8 2 11/8 5/16
1172 5/8 7/16-20 3/4 1.125| 1/4 | 5/8 |1 15/16 5 23/8 31/4 |33/4 1/2 5/8 21/4 11/4 3/8
11/2 1 3/4-16 11/8 15 |12 1 25/16 5 23/8 4 412 1/2 5/8 21/4 11/4 3/8
2 5/8 7/16-20 3/4 1.125| 1/4 | 5/8 |1 15/16 5 23/8 5 51/2 1/2 5/8 21/4 11/2 7/16
2 1 3/4-16 11/8 1.5 1/2 1 25/16 5 2 3/8 6 61/2 3/4 3/4 23/4 15/8 7/16
2 13/8 | 114 15/8 2 [5/8[114]2916 | 5 [23/8
212 | 5/8 | 711620 | 3/4 [1.125[1/4 | 5/8 [115/16] 5 [23/8
212 | 1 3/416 | 11/8 | 15 [1/2 | 1 [ 2516 | 5 [23/8 P+ STROKE P
212|138 ] 1-14 15/8 2 [5/8[114]2916 | 5 [23/8 —— i — Y- E
314 1 3/4-16 | 11/8 | 1.5 [1/4 [ 3/4 | 23/8 [ 57/8 [25/8 ‘E“ s .
314|138 ] 1-14 15/8 2 [38] 1 | 258 [57/8[25/8 LN M
4 1 3/4-16 | 118 | 1.5 | 1/4 | 3/4 | 23/8 |57/8 [25/8 HEEEEEEESS Ht | B @ it @
4 13/8 | 114 15/8 2 [38] 1 | 258 [57/8[25/8 n —
5 1 | 3/416 | 148 | 15 | 1/4 | 3/4 | 25/16 | 57/8 |23/ E@a_ _ BT e s _._@%_— L
5 13/8 | 114 15/8 2 [3/8] 1 [2916 [57/8[23/4 i
5 13/4 | 11/4-12 2 2375 1/2 [11/4[213/16 | 57/8 [23/4 kv
6 |13B| 114 | 15 | 2 | w4 |78 |21316] 6758 3 € m ********* m £ @ﬂ i m &
6 13/4 | 11/4-12 2 2.375|3/8 [11/8]31/16 | 67/8] 3 P — H—4
6 2 | 11212 214 |2625]3/8 [11/4|33/16 |67/8| 3 R i
LD + STROKE
NCA1W @8 ~ 14”
DouBLE RoD
BoRE | Rop KK A B \ W Y
P iTROME — (VM) SM
— - ) 8 13/8 1-14 15/8 2 14 | 7/8 [213/16
= y 8 13/4 |11/4-12 2 2375 | 3)8 | 11/8 ] 31/16
___________ H g 8 2 11212 | 214 | 2625 | 3/8 | 114 | 33/16
E 8 21/2 |17/8-12 3 3125 | 1/2 | 112 | 37116
10 |13/4 [11/4-12 2 2375 | 3/8 | 11/8] 31/8
......... - 10 2 11/212 | 21/4 | 2625 | 3/8 | 11/4 | 31/4
10 |21/2 [17/8-12 3 3125 | 1/2 [ 112 [ 312
12 2 11/212 | 21/4 | 2625 | 3/8 | 11/4 | 31/4
________ — 12 [21/2 [17/812 3 3125 | 1/2 [ 112 [ 312
- 12 3 [21412 | 312 [ 375 | 12 [11/2] 312
- 14 |21/2 [17/8-12 3 3125 | 1/2 | 11/2 [313/16
S ] 14 3 [21/412 | 31/2 | 375 | 1/2 | 11/2 [313/16

14 312 |21/2-12 | 312 4.75 12 11/2 | 313/16

BorE E EE(NPT) F G J K App STROKE
LD P

8 81/2 3/4 3/4 2 1172 9/16 71/8 31/4

10 105/8 1 3/4 21/4 2 11/16 81/8 41/8

12 12 3/4 1 3/4 21/4 2 11/16 8 5/8 45/8

14 14 3/4 11/4 3/4 23/4 | 21/4 3/4 10 1/8 51/2
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Air Cylinder Expanded Series NCAL
TECHNICAL SPECIFICATIONS

CYLINDER BORES AND FORCES: PusH STROKE

Bore Piston Area Forces (Ibs); Push Stroke To calculate thrust forces not shown in the table, multiply
(in) (in) Operating medium Pressure (PSI) operating pressure by piston area.

50 60 80 100 200 250
15 1.767 88 106 141 177 353 442
2 3.142 157 188 251 314 628 785 How To USE THIS TABLE
25 4.909 245 295 393 491 982 1227 1  Locate column with desired operating pressure.
3.25 8.206 415 498 664 830 1659 2074 2 Move down that column and locate the thrust value which
4 12.566 628 754 1005 1257 2513 3142 : .
5 19.635 082 1178 1571 1964 3927 2909 is gqual (or the next larger to the force to be delivered by the
6 28.274 1414 1696 2262 2827 5655 7069 cylinder)
7 38.485 1924 2309 3079 3848 7697 9621 3 Onthat same line, locate in the first (left) column the bore
8 50.266 2513 3016 4021 5027 10053 12566 size recommended for your application.
10 78.540 3927 4712 6283 7854 15708 19635 . L . . .
) 113.098 5655 6786 9048 11310 22620 28274 Not.e_. These are gm.d.e lines only whlch must be substantiated using
14 153.938 7697 9236 12315 15394 30788 38485 additional data specific to your application.

CYLINDER BORES AND FORCES: PuLL STROKE

Piston Piston Forces (Ibs); Pull Stroke (Deduct the listed thrusts corresponding To calculate pull forces not shown in the table, use the
Rod Rod to the rod size from push stroke pressure) following formula:
Diameter Area Operating medium Pressure (PSI) o .
(in) (in) 50 60 80 100 200 250 Pull Force = (Piston Area-Rod Area) x Working Pressure
0.625 0.307 15 18 25 31 61 77
1 0.785 39 47 63 79 157 196 HOw TO USE THIS TABLE
1.375 1.485 74 89 119 148 297 371 1 To find the force on the pull stroke, locate the required
1.75 2.405 120 144 192 241 481 601 it d di ter in the left t col
2 3.142 157 188 251 314 628 785 piston rod diameter in the [eft most column. )
25 4.909 245 295 393 491 982 1227 2 Moving to the right, locate the required working pressure
3 7.069 353 424 565 707 1414 1767 3 Deduct the value shown at the intersection from the
3.5 9.621 481 577 770 962 1924 2405 push stroke force value determined from the Push Stroke
4 12.566 628 754 1005 1257 2513 3142 . .

table. The resultant is the available pull stroke table.

OVERSIZE PIsTON RoDs
- Selection Table -

Thrust In Piston Rod Diameter Oversized Piston Rods

Ibs 5/8" 1" 13/8" | 13/4” 2" 2 1/2" 3" 31/2"

400 37 83 134 186 In applications where extra column strength is required, or for long push stroke
700 30 68 118 168 202 275

1000 27 60 105 155 190 257 330 cylinders, oversized piston rods may be required.

1400 24 53 92 142 174 244 308 385

1800 23 48 82 127 160 230 296 366 . . . .
2400 19 25 75 114 145 213 281 347 It must be noted, however, that oversized piston rods transmit more side load
3200 16 41 67 103 130 194 261 329 than is the case with more flexible smaller rods; therefore, the use of oversized
4000 13 38 63 94 119 175 240 310 rods should not be considered a remedy against excessive side loads.
5000 9 34 60 87 110 163 225 289

6000 5 30 56 82 102 152 208 274

8000 4 26 50 76 93 137 188 245

10000 3 21 45 70 89 125 172 222

12000 17 41 65 84 118 155 210

16000 9 34 57 75 110 142 188

20000 8 28 52 68 103 136 172 How TO USE THIS TABLE

30000 5 12 39 55 87 120 156

40000 1 22 43 74 108 142 1 From Stroke Factors Table (see Table 1 on page 21),

50000 9 15 30 66 96 130 .

60000 14 18 57 a8 119 determine the value of L.

80000 12 16 36 71 104 2 In the left table, locate the previously determined thrust value.
100000 14 22 57 90 3 Moving across the table, locate dimension L

120000 12 21 45 77

140000 19 27 64 (If the exact length is not shown, select the next larger value)
160000 17 26 47

200000 14 23 31

250000 19 28

300000 25

350000 22

400000 19
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Technical Specifications

Expanded Series NCAL

STROKE FACTORS

FOR VARIOUS MOUNTING STYLES

Supported but not rigidly guided

=60x20
=120 inches

TABLE 1
Cylinder Rod End Stroke
Mounting Connection Factor
Side-Tapped, Fixed
Head or Cap and 50
Flange, Tie-Rod, Rigidly
Center or Side Lug Guided
Side-Tapped, Pivot
Head or Cap and 70
Flange, Tie-Rod, Rigidly
Center or Side Lug Guided
Side-Tapped, Supported
Head or Cap but not ] 2.00
Flange, Tie-Rod, Rigidly F
Center or Side Lug Guided
Side-Tapped, None 5.00
Flange, Tie-Rod,
Center or Side Lug
Head Trunnion Pivoted and = _E 1.00
Rigidly Guided L
Center Trunnion Pivoted and 150
Rigidly Guided
Cap Trunnion Pivoted and 200
or Clevis Rigidly Guided
Example: 1) From Table 1, determine Stroke Factor (SF) ~
NCDA1L800-6000-XTATCDN Stroke Factor 2.0
8" Bore
60" Stroke 2) Determine Effective Length L
MS1 Mount L = Stroke x Stroke Factor

Stop TuBE
REQUIREMENTS / TABLE 2

L (in) Tube Length (in)
0-40 0
41-50 1
51-60 2
61-70 3
71-80 4
81-90 5
91-100 6
101-110 7
111-120 8
121-130 9
131-140 10
141-150 11
151-160 12
161-170 13
171-180 14
181-190 15
181-190 16
191-200 17
201-220 18
221-230 19
231-240 20
241-250 21
251-260 22
261-270 23
271-280 24
281-290 25
291-300 26
301-310 27

Stop Tubes are used for reducing piston and bearing loads on to
prevent buckling and jack-knifing of horizontally installed long push
stroke cylinders when the piston rod is fully extended.

How to use this table
1 Multiply Cylinder Stroke by Stroke Factor for appropriate
mounting style to obtain Effective Length L.

2 If Cylinder has extra rod extension, add length of extension
to stroke length prior to obtaining Effective Length L.

3) From Table 2, determine Stop Tube Requirements ~
Find L length and note Stop Tube length
Stop Tube Length = 8”
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Engineering Specifications Expanded Series NCAL
OPTIONS OPTIONS
MOUNTING AUuTO SWITCHES - REED OPTIONS
BRACKETS FOR TYPE AUTO SWITCHES - SOLID STATE TYPE
SWITCHES MoDEL OPERATING Max CURRENT OR INDICATOR MODEL OPERATING Max CURRENT OR INDICATOR
MoneL_| BorE Size NuMBER | VOLTAGE | OPERATING CURRENT |  LiGHT /WIRE NUMBER VOLTAGE OPERATING CURRENT LIGHT / WIRE
BT-12 | 500 (5" Bore) RANGE (MA) Ourtput RANGE (MA) OuTPUT
| 600(6"Bore) D-A53 24vDC 5~20mA YEs D-F59 28VDC OR LESS 150mA 3 WIRe (NPN)
BT-18A | 800 (8" Bore) 24vDC 5~20mA D-F5P 100vA 3 Wire (PNP)
BT-20 | 1000 (10" Bore) D-A54 100VAC 5~25mA Yes D-J59 24VDC 5~150MA 2 WiRe
1200 (12" Bore) 200VAC 5~12.5MA (10~28vDC)
- D-AS6 | 4-8VDC 20vA Yes D-F59W 28VDC 80MA 3 WiRe (NPN)
D-A59W |  24VDC 5~40MA Yes D-F59PW 80MA 3 Wire (PNP)
24VACIDC 50MA D-J59W 24VDC 5~40MA 2 WiRe
D-AB4 100VAC 25MA (10~28vDC)
200VAC 12.5vA D-F5BAL 24VDC 5~40MA 2 WiRe (NPN)
D-A67 24VDC 30MA (10~28vDC)
D-F59F 28VDC 40MA 4 WiRe (NPN)
D-F5NTL 28VDC 80MA 3 WiRe (NPN)

THREAD FORM

Cobe

SPecCIAL Rob THREAD - XA
OPTION

Thread Form Code

M. Male Rod End
F ... Female Rod End

B... No Thread

IMPERIAL METRIC METRIC
Code :Thread Form Code : Thread Form Code :Thread Form Code : Thread Form
00 : None (No reduction in 27 1 3/4-10 60 : M3 x0.35 88 :M14 x 1.5

piston rod diameter) 28 : 3/4-16 61 :M3x0.5 89 :M20x 1.5
01 : 2-56 29 1 7/8-9 62 M4 x0.5 90 :M12 x 1.25
02 . 2-64 30 :7/8-14 63 :M4 x0.7 91 :M42 x 1.5
03 1 4-40 31 :1-8 64 :M5x0.5 92 :M24 x 3.0
04 : 4-48 32 :1-12 65 :M5x0.8 93 :M30x 3.5
05 :5-40 33 :11/8-7 66 : M6 x 0.75 94 : M36 x 4.0
06 :5-44 34 :11/8-12 67 :M6 x 1.0 95 1 M16 x 1.25
07 1 6-32 35 :11/4-7 68 :M8x1.0 96 :M36 x 1.5
08 : 6-40 36 11/4-12 69 : M8 x 1.25 97 - M36 x 2.0
09 :8-32 37 :13/8-6 70 :M10 x 1.25
10 :8-36 38 :13/8-12 71 :M10 x 1.5
11 :10-24 39 11-14 72 :M12x 1.5
12 :10-32 40 111/2-16 73 :M12 x 1.75 This chart s all "
13 :1/4-20 41 (11212 74 :M14 x 1.75 IS chart represents afl curren
14 : 1/4-28 42 :12-24 75 :M14 x 2.0 thread codes and are not all
15 :5/16-18 43 : 3/8-20 76 :M16 x 1.5 applicable to NCA1 due to rod
16 : 5/16-24 44 121/2-12 77 : M16 x 2.0 iz limitati Male thread
17 :3/8-16 45 212 78 ‘M18x 1.5 size limitations. Male threads
18 : 3/8-24 46 :21/4-12 79 :M18 x 2.5 cannot be specified equal to, but
19 :7/16-14 47 :17/8-12 80 1 M20 x 2.0 not, greater than the rod diame-
20 : 7/16-20 48 :23/4-12 81 :M20 x 2.5 ) randard
21 :1/2-13 49 312 82 ‘M22x 1.5 €IS as standarc.
22 :1/2-20 50 :31/4-12 83 :M22 x 2.5
23 :9/16-12 51 :31/2-12 84 :M24 x 2.0
24 :9/16-18 52 :13/4-12 85 :M24 x 1.5
25 :5/8-11 53 :13/4-5 86 :M26 x 1.5
26 :5/8-18 54 :17/8-12 87 :M30x 1.5

FEMALE Rob DIAMETER
A
BoRE (INCH) | MM KK A B C | wr KK
150 (1.57) 5/8 | 7/16-20| 3/4 11/8| 3/8 | 1
200 (27) 5/8 | 7/16-20| 3/4 11/8| 3/8 | 1 | L
T4 1 .
250 (2.5") 5/8 | 7/16-20| 3/4 11/8| 3/8 | 1 o =] T
325 (3.25") 1 3/4-20 |11/8 11/2| 12 |13/8 EJ_'_II" Hia
400 (47) 1 3/4-20 [11/8 11/2| 12 |13/8 ~ |
O Across flats / |
c
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Air Cylinder

Extended Series NCAL

PARTS BREAKDOWN

OPTIONS
SErRIES NCA1 - XC3 OPTION

NCDA1L500 - 2400 - XC3 @ TAT A
(Port Location
Standard)
Head Cover Port Location A, B, CorD »
Head Cover Cushion Location A, B, CorD «
Cap Cover Port Location E, F, GorH »
Cap Cover Cushion Location E, F, G or H « D
HeAD END

‘ E (Port Location Standard)

Cap END

F
(Cushion
Location
Standard)

(Cushion Location
Standard)

CHART 1

Spare Parts and Repair Kit

Item Quantity Description

11 1 Head

12 1 Cap

13 1 Barrel

14* 2 Barrel Seal

15 4 Tie Rods

16 4 Tie Rod Nuts

21 1 Piston (See Notel)

22 1 Piston Rod (See Notel)

24* 2 Piston Packings

26A 1 Piston Rod Assembly (See Notel)

28 1 Wear Band

31 1 Gland Bushing

32* 1 Gland Packing

33* 1 Gland Packing Backup

34* 1 Gland Seal

35* 1 Gland Seal Backup

41* 1 Rod Wiper

44 1 Magnet

51* 2 Cushion Packing

52 2 Cushion Backup How To ORDER

53 5 Cushion Spring SERIES NCA1 REPLACEMENT

54 2 Cushion Retainer PARTS

55* 2 Adjustable Cushion Assembly

67 1 Cushion Seat - - - -

87 1 Head Flange NC D Al D D D
* Denotes ‘Included in Service Kit’ MAGNET

Note 1) Piston Rod and Piston are not sold separately.

Please order Item No 26A Piston Rod Assembly. (if applicable)

Item No from
MOUNTING CHART 1 to
STYLE reference
Part required
How To ORDER ‘
SERIES NCAL SEAL KIT BORE S1ZE |Rop ¢ |RoD THREAD 8
150 ....1.5" | 5/8" 7/16-20
NCAl_ - PS - 200 ... 2" 5/8" 7/16-20
250 ....2.5" |5/8" 7/16-20
STYL 325 ....3.25"| 1" 3/4-16
. 400 ... 4" 1 3/4-16
...Single Rod f )
W _._Dougme Rod OPTIONS (IF APPLICABLE) 900 ... 5 1 3/4-16
XB5 600 ... 6” 1-3/8" |1-14
‘ T 800 ... 8" 1-3/8" |1-14
For information on Bore Size, Rod @ G 13/8" 1000...... 10" | 1-3/4" |1 1/4-12
and Rod Thread g, please see How H 1 3/4” 1200...... 12" | 2" 11/2-12
To Order Series NCA1 J 2 1400...... 14" | 2-1/2" |17/8-12
Replacement Parts. K 21/2 REFER TO PAGE 22 FOR OPTIONAL ROD THREADS
L 3
M 31/2"

XB6 HIGH TEMPERATURE

CONSTRUCTION DETAILS

XTAT ... Aluminum Tube

XTST ... Steel Tube Construction
XTSS ... Stainless Steel Construction
XTSCT.....Steel w/ composite tube
XTACT ...Composite tube

XTSSCT...Stainless steel w/
composite tube

STROKE

Only necessary
for Item No 13,
15 and 26A
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Air Cylinder Expanded Series NCAL

ACCESSORIES

Eye Brackets

Part No CcB CD DD E F FL LR M MR R B,
NCA1-P150 3/4 1/2 13/32 21/2 3/8 11/8 3/4 1/2 9/16 1.63
NCA1-P325 |11/4| 3/4 17/32 31/2 5/8 17/8 114 3/4 718 2.56 —
NCA1-P800 |1 1/2 1 21/32 41/2 3/4 21/4 11/2 1 11/4 3.25 _l'
NCA1-P1000 2 13/8 21/32 5 78 3 21/8 13/8 15/8 3.81 ===
NCA1-P1200 [21/2 | 13/4 29/32 61/2 78 31/8 21/4 13/4 21/8 4.95 i
NCA1-P1400 |2 1/2 2 11/16 712 1 31/2 21/2 2 27/16 5.75 T P I
NCA1-P1401 3 21/2 13/16 81/2 13/4 43/4 21/2 3 6.58 9‘ (NP
NCA1-P1402 3 3 15/16 91/2 2 51/4 23/4 31/4 7.50 b Dl A
Note) Pivot Pin not included

R

E

Clevis Brackets

Part No AA BA CB CD CwW DD E F FL LR M MR

NCA1-CB150 | 2.3 15/8 0.785 1/2 1/2 3/8 -24 212 3/8 11/8 1/2 1/2 9/16

NCA1-CB325 | 3.6 29/16 1.265 3/4 5/8 1/2 -20 31/2 5/8 17/8 11/16 3/4 11/16

NCA1-CB800 | 4.6 31/4 1.515 1 3/4 | 5/8 -18 41/2 3/4 21/4 11/4 1 11/8 1
NCA1-CB1000| 5.4 |313/16 | 2.032 | 13/8 1 5/8 -18 5 718 3 17/8 | 13/8 | 13/4 >\
NCA1-CB1200| 7 |415/16 | 2531 | 13/4|11/4| 7/8 -14 61/2 718 31/8 2 13/4 | 17/8

NCA1-CB1400| 8.1 53/4 2.531 2 11/4)1 1 -14 712 1 31/2 21/8 2 21/8 B &
NCA1-CB1401] 9.3 |619/32 | 3.032 | 21/2|11/2|11/8-12 81/2 1 4 25/8 | 21/2 | 212

NCA1-CB1402{10.6 | 7 1/2 3.032 3 11/2 | 11/4-12 9 1/2 1 41/4 27/8 | 23/4 | 23/4

Note) Pivot Pin not included

Rod Clevises

Part No CB CD CE CH Ccw = L A KK ER
NY-150 0.765 0.5 11/2 1 12 1 3/4 3/4 7/16-20 12 =
NY-325 1.265 0.75 23/8 13/8 5/8 11/4 |11/4 | 118 3/4-16 3/4
NY-800 1515 1 31/8 1172 3/4 11/2 [11/2 15/8 1-14 1
NY-1000 2.032 13/8 41/8 2 1 2 21/8 2 11/4 -12 | 13/8 +
NY-1200 2.531 13/4 412 23/8 11/4 | 23/8 |21/4 | 214 | 11/2 -12 | 13/4 _T
NY-1400 2.531 2 51/2 |215/16 | 11/4 |215/16|21/2 3 17/8 -12 2 I
NY-1401 3.032 212 61/2 312 11/2 | 3112 3 31/2 | 21/4 -12 | 21/2 e !
NY-1402 3.032 3 63/4 37/8 11/2 | 37/8 |131/4 | 312 | 21/2 -12 | 23/4 !
Note) Pivot Pin not included |

T

KK TAP THROUGH

Order to match Rod Thread

Rod Eyes Pivot Pin

Part No A CA CcB CD ER KK Part No CD CL

NI-150 3/4 11/2 3/4 1/2 5/8 7/16 20 NCA1-150 1/2 17/8
NI-325 11/8 21/16 11/4 3/4 718 3/4-16 NCA1-325 3/4 25/8
NI-800 15/8 213/16 | 11/2 1 13/16 1-14 NCA1-800 1 31/8
NI-1000 2 37/16 2 13/8 19/16 11/4-12 NCA1-1000 | 1 3/8 41/8
NI-1200 21/4 4 212 13/4 2 11/2-12 NCA1-1200 | 1 3/4 51/8
NI-1400 3 5 212 2 212 17/8-12 NCA1-1400 2 51/8
NI-1401 3172 513/16 3 21/2 | 213/16 21/4-12 NCA1-1401 | 2.5 6.19
NI-1402 31/2 6 1/8 3 3 3 1/4 2 1/2-12 NCA1-1402 3 6.25

Note) Retainer Rings are included

2xCD -]
ER ! ]
_C+-D -
| N A
-t -—F=4——F- <0

b
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Air Cylinder

ALIGNMENT COUPLERS

Extended Series NCAL

A-THD
\ (n —
B S o A-THD R
© > ) ’ © mg ) .. Eo-DEEP T 83
Q Q
/ o ¥ f <
o] F
E, C
PartNo A B c D El E2 F G H K Mo
NJ-07 _7/1620 122 183 031 075 075 063 _ 0.44 0.75 0.03 50
NJ-08  1/220 161 211 031 075 075  0.63 0.5 1 0.06 50
NJ-12  3/4-16  1.97 291 05 113 113 094 081 1.13 0.06 50 Rod Jam Nut
A —pd —DT C -‘1—
coum b K d o
FoTERL b “ £ Tehmm ’ ~ T
A-THD: i -\\
W J B
CEHTERLIME OF kM
s 2 W= £l =
B F =~ ] B i 1Y
I ] 5=t el
j 6 O D
+ W TOTAL MOEMENT
\_,,, ACRDSS FLATE Part No A B C D
p— [ Across Across
5 ACROSS FLATS Flats Corners
(max) (max) (max)
JM-045 0.69 0.79 0.26___ 7/16-20UNF
Part No A B C D E F G H J K IM-10 1.12 1.30 0.42 3/4-16UNF
NCAL-AC800 1-14 23/4 _ 31/16  11/2 158 114 11/8 11/4 _ 9/16 2 JM-800 1.62 1.73 0.57 1-14UNF
NCAI-AC1000 11/4-12 _ 31/2 4 2 2 112 114 11116 34 2172 JM-1000 __ 2.00 2.16 0.75 1 1/4-12UNF
NCA1-AC1200 1 1/2-12 4 43/8 214 21/4 13/4 112 11516 7/8 _ 23/4 IM-1200 _ 2.37 2.50 0.88 1 1/2-12UNF
NCAI1-AC1400 1 7/8-12 5 55/8 3 3 21/4 11516 25/8 13/8 33/8 JM-1400 __ 2.93 3.39 1.07 1 7/8-12UNF
NCAI-AC1401 21/4-12 6 3/4 63/8 31/4 31/2 23/4 23/8 27/8 158 33/4 IM-1401 __ 3.50 4.04 1.25 21/4-12
NCAI-AC1402 2 1/2-12 7 61/2 4 31/2 31/4 27/8 338 158 378 IM-1402 __ 3.87 4.47 1.50 2 1/2-12UNF

Limited Cylinder Warranty - Terms and Conditions of Sale....

SMC warrants that for 18 months or 1800 service miles*,
whichever occurs first from date of purchase, it will replace or make
adjustment at SMC's option, of any defective cylinder sold if the
cylinder product is returned with SMC's prior written consent,
transportation prepaid by the original buyer, and received by SMC
at its place of business within the warranty period.

SMC shall have the right to inspect, prior to return, at the buyer's
facility, any products claimed to be defective.

This warranty is limited exclusively to cylinder products which, in
the opinion of SMC, have not been subjected to modification,
misuse, negligence, misapplication, repairs or alterations. Damage
caused by fire, theft, riot, explosion or acts of Gods are excluded

from this warranty. The foregoing constitutes the sole exclusive
remedy of the buyer and the only liability of SMC and is in lieu of
any and all other warranties, expressed or implied, or statutory as
to merchantability, fithess for purpose sold, description, quality,
productiveness or any other matter. SMC shall not be liable for loss
of use, or profit, or special or consequential damages.

SMC assumes no responsibility for engineering technical advice
pertaining to any manufactured item to which SMC'’s products or
goods have been attached. No agent, employee, distributor, or
representative of SMC has the authority to extend the scope of this
warranty or to make any other promises, warranties or guarantees
concerning the manufacture, sale or application of SMC'’s products.

*Service Miles = (inches/stroke) x (2 strokes/cycle) x (no of cycles) x [1 mile / 63,360 inches]

Published by THE MARKETING DEPARTMENT OF SMC PNEUMATICS (CANADA) LTD.
6768 FINANCIAL DRIVE, MiSSISSAUGA, ONTARIO L5N 7J6 CANADA
TeL: (905) 812 0400
Fax: (905) 812 8686

Whereas SMC Pneumatics (Canada) Ltd. has, at the time of publishing, made all reasonable efforts to ensure the
accuracy of the information detailed in this catalog; SMC can in no way warrant the information herein contained.

PRINTED IN CANADA. MAY 2001
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SMC offers the same quality and engineering expertise in many other pneumatic components

Valves Valves
Directional Control Valves
Manual Valves

Mufflers

Exhaust Cleaners

Quick Exhaust Valves

Proportional Valves
Mechanical Valves
Miniature Valves
Fluid Valves

Cylinders/Actuators
Compact Cylinders
Miniature Cylinders
Rodless Cylinders

Rotary Actuators

Pneumatic Grippers

Vacuum
Vacuum Ejectors
Vacuum Accessories

Instrumentation
Pneumatic Positioners
Pneumatic Transducers

Air Preparation Equipment
Filters-Regulators-Lubricators
Coalescing Filters

Micro Mist Separators
Fittings

Air Fittings

SMC Corporation of
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America

SMC Pneumatics (Canada) Ltd.
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Tel: (905) 812-0400 « FAX: (905) 812-8686
http://www.smcpneumatics.ca

All reasonable efforts to ensure the accuracy of the information detailed in this catalog were made at
the time of publishing. However, SMC can in no way warrant the information herein contained as
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