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SELECTING A BORE SIZE

When selecting a cylinder for an application, first determine the maximum
push and/or pull torce to do the job. Then by knowing the working
pressure available, select a cytinder bore size from the chart below. Add at
least 10% to the push-pull force or the working pressure to allow for

Cyl. Piston| Cyi. Work | Hydraulic Working Pressure P.S.1. (F} | Fluid Required(C)

Bore | Rod | Work |Area (A) o . . .___ |Perinch of Stroke |
Dia. | Dia. | Action - Sq.in._ | 500 J 1000 | 2000 | 3000 Gal. Cu.ln.

PUSH 1.767 883 1767 3534 5301 | 00765 1.767

1% 5/8 PULL 1.460 730 1460 2920 4380 | .00632 1.460

L 1l PULL | 9821 49 ..982 1964 | 2946 | .00425 | 982

PUSH 3141 1571 3141 6283 9423 | .01360 314

2 1 PULL 2356 1178 2356 47112 7068 | .01020 2.356

11| PULL 1.656 828 | 1656 | 3312 | 4968 | 00717 | 1.656

PUSH 4.909 2454 4909 9818 14727 | 02125 4909

24 1 PULL 4.124 2062 4124 8248 12372 | .01785 4.124

11/8| PULL 3424 1712 3424 6848 10272 | .01482 3424

| vw | eurlL | 2504 1252 2504 | 5008 | 7512 | 01084 | 2.504

PUSH B8.296 4148 8296 16592 24888 | .0359 8.296

3% |1-3/8| PULL 6.311 3405 6811 13622 20433 | 0295 6.811

1% PULL 5.891 2945 5891 11782 17673 | .0255 5.891

2 | pULL | s184| 2577 | 5154 | 10308 | 15462 | 0223 5.154

PUSH | 12566 | 6283 | 12566 | 25132 | 37698 | .0544 | 12.566
4 | 1% | puLL | 10161 5080 | 10161 | 20322 | 30483 | 0440 | 10.161
2 | PULL | 9424 4712 9424 | 18848 | 28272 | 0408 9.424
2% | PULL 7657 | 3828 | 7657 | 15314 | 22971 | .0331 | 7657

PUSH | 19.635| 9818 | 19635 | 39270 | 58905 | 0850 | 19.635
2 | puLL | 16492 | 8246 | 16492 | 32084 | 49476 | .0714 | 16.492
5 | 2% | PULL | 14726 | 7363 | 14726 | 29452 | 44178 | 0637 | 14.726
3 | PULL | 12566 6283 | 12566 | 25132 | 37698 | 0544 | 12566
3% | PULL | 10014 | 5007 | 10014 | 20028 | 30042 | 0433 | 10.014 |

P g 272

PUSH 28.274 | 14137 28274 56548 | 84822 | 1224 28.274
2% PULL 23.365 | 11682 23365 | 46730 | 70095 | .1011 23.365
6 3 PULL 21.205 | 10602 21205 | 42410 | 63615 | 0918 21.205
3% PULL 18.653 9326 18653 | 37306 , 55959 | .0807 18.653
4 PULL 15.708 7854 15708 | 31416 | 47124 | .0680 15.708

pressure drop in the lines and friction in the cylinder. The 10% figure
above is normally adequate for most applications. In critical applications,
calculate pressure drop and consult factory for cylinder friction.

Cyl. [Piston| Cyl. Work Hy&raullc Working Pressure P.S.1. (F) Fluid Requued(C] “
Bore | Rod | Work |Area (A) : _ | PerInch 1)( Stroke
Dia. | Dia. | Action | Sq.In. 500 1000 1 2000 3000 Gal, Cu.ln.

PUSH | 38.485 | 19242 | 38485 | 76970 | 115455 | .1666 | 38.485
3 | PULL | 31.416| 15708 | 31416 | 62832 | 94248 | 1360 | 31.416
7 | 3% | PULL | 28.864 | 14432 | 28864 | 57728 | 86592 | .1250 | 28.864
4 | PULL | 25919 | 12960 | 25919 | 51838 | 77757 | .1122 | 25919
4% | PULL | 22581 | 11290 | 22581 | 45162 | 67743 | .0977 | 22.581
5 | PuLL | 18850 | 9425 | 18850 | 37700 | 56650 | 0816 | 18.850

PUSH 50.265 | 25133 50265 | 100530 | 150795 | .2176 50.265
3% PULL 40.644 | 20322 40644 | 81288 | 121932 | 1759 40.644
8 4 PULL 37.699 | 18850 37699 | 75398 [ 113097 | .1632 37.699
4% PULL 34.361 | 17180 34361 68722 | 103083 | .1487 34.361

5 PULL 30.630 | 16315 30630 | 61260 | 91890 | .1326 30.630
5% PULL | 26.507 | 13253 26507 | 53014 | 79521 | .1147 26.507

PUSH | 78.540 | 39270 | 78540 | 157080 | 235620 { .3400 | 78.540
4% | PULL | 62.636 | 31318 | 62636 | 125272 | 187908 | 2711 | 62.636
w0 | 5 | PULL | 58905 | 29452 | 58905 | 117810 | 176715 | 2550 | 58.905

5% | PULL | 54.782 | 27391 | 54782 | 109564 | 164346 | .2371 | 54.782
7 | pULL | 40055 | 20027 | 40055 | 80110 | 120165 | 1734 | 40.055

PUSH |113.10 | 56550 | 113100 | 226200 | 339300 | 4896 |(113.10
5 PULL 93.46 | 46732 93465 | 186930 | 280395 | .4046 93.46
12 5% PULL 89.34 44670 89340 | 178680 | 268020 | .3867 89.34
7 PULL 74.62 37310 74620 | 149240 | 223860 | .3230 74.62
8 PULL | 62.84 31420 62840 | 125680 | 188520 | .2720 62.84

PUSH 153.94 76970 153940 | 307880 | 461820 | 6664 153.94
5% PULL [130.18 65091 130182 | 260364 | 390546 | .5636 130.18
14 7 PULL (115.46 57730 115460 | 230920 | 346380 | .4998 115.46
8 PULL [103.68 51840 | 103680 | 207360 | 311040 | .4488 103.68
10 | puLt | 7540 | 37700 | 75400 | 150800 | 226200 | 3264 | 75.40

TABLE NO. 72

1. RECOMMENDED OPERATING PRESSURES ARE DEPICTED ON THIS CHART. FOR ANY OTHER PRESSURES CONSULT FACTORY.

SELECTING A ROD DIAMETER

The standard rod diameter can generally be selected when a cylinder is used in a pull or tension
appheation. Long stroke cylinders used in pull or tension applications at times must have oversize or
hollow pistorn rods to elirninate rod sag.

When a cylinder is put in a thrust or push application, the designer must consider the cylinder as a

VALUE OF “L” IN INCHES

THRUST PISTON ROD DIAMETERS
LOAD "
inies | ose] 1 | v 1w 2| 2] 3] 3ul 4] 4] &Y 5%
400 80 ] 202
500 611261
600 37 739
700 37 | 221 | 288
800 207 1270
300 195 | 254
1,000 114 | 187 [241
1,200 104 | 169
1,400 97 ] 156
1,600 90 | 146
1.800 138 ;
2,000 BT [ 131 e
2.200 771125 e
2,600 {115 :
3,000 107
3,000 $7] 93 -
5 000 ; 83 330} s
6,000 76 302 o
7,000 71 279 1
8,000 €6 2611 JAL. *
9,000 5 62 24671 322] 407
70,000 53 234 386 | 4}
12,500 p 52 209] 273] 345 | 428
15.000 a8 191 [.348] 315] a8al 471
17,500 44 177 292 [ 360 ] 436
20,000 42 165} 2181 273 | 4311 408
725,000 1 37 748} 193] 244 365
30,000 31 736 [176] 223 1.275] 333
40.000 29[ 117} 193 F: 289
50,000 26 {773 219] 258
60,000 24 758 | 198 ] 235
80,000 T37 ;
700,000 7] 1221
A ] 112}
150,000 00 I
200,000 BIT,
[ 750000 | il &
300,000 5
[ "350.000
[ 400,000 Ea

TABLE NO. 3

column in compression. In this case, it is often necessary to specify an oversize rod to prevent buckling.
Follow the instructions below to determine the correct rod diameter for your application.

1. Determine the load or maximum thrust required.

2. Classify your application as one of the mounting types of Table 4,
3. Determine stop tube length — see stop tube instructions.
4

 Determine the value of ““L."" for your application with the rod fully extended. {(See dimensional
charts.)
5. By referring to Table 3 select a thrust figure from the jeft-hand column, equal to or greater than

the thrust of your appiication.
6. Scan to the right of the thrust figure selected, until an "L’ value is equal to or greater than the
“L"” value determined above.
Foliow the “L" value column to the top of the chart to find the recommended rod diameter.
In some cases the recommended rod diameter may he larger than is available in the bore size
selected. In this case a larger bore size should be selected.

@~

TYPE IV

[
L=
(Both Ends Fined)

(Soth Ends Rigidry

(Owe End Fixed -

One End Froe But Guidedy  TABLE NO. 4

(Both Ends Piveted) (One End Fixed - One End Free)

STOP TUBES

A stop tube is a spacer placed between the piston and the rod end head to
reduce bearing loads. The reduction in bearing loading is done by
increasing the distance between bearing surfaces. Bearing loads in cylinders
should at no time exceed 200 PSI.

Stop tubes are recommended for mounting types | and |t any time the L
dimension of that application (determined from Table 4) exceeds 40",

Stop tubes are normally not required with mounting types 11 and IV but

the designer should use his own discretion to keep bearing loads to a

minimum. Stop tubes should be specified at a rate of 1" for every 10", or

fraction thereof, over an 'L’ dimension of 40",

Adjust “'L"" dimension by adding stop tube length when using "L to

determine rod diameter.

Note: Increasing rod diameter to reduce bearing loading is not
recommended. Stop tubes are more effective and generally more
economical.

Coupled And Guided)



SELECT'NG BORE {ROD | MM A B c o} v ROD THREAD-T N
E NO. *oos SM SF 3
™ R c D I ID 1% |Hsean | 58 % 1126 8 % % 716 - 20 /e - 18
T R 2 1 1% 1.500 % 8 % %16 114 e
N 2 2eea) | 1 18 1.500 % 78 % %16 114
— y v 3 138 15/9 2.000 /8 1% 38 114 1% - 12 %
8] — N | .L 2% 2oy | 1 14 1.500 % 8 % %-16 1-14
) | ! 3 1% | 15 2.000 5/8 1% 8 1-14 138 - 12 Y
l ******* 11 4 1% 2 2375 % 1% % 1% 12 %12 %
Y - L 3% |36t | 198 1%/8 2.000 [T 1% % 1-14 138 - 12
WRENCH - 4 1% 2 2.375 % 1% g 1% -12 1%-12 Ve
FLATS STANDARD MALE (SM) 5 2 2% 2626 ) 1% n %12 2.12 g
4 4an | 1% 2 2.375 % 1% % 1%-12 %12
5 2 2% 2626 78 1% % 1%-12 212 %
6 2% 3 3.125 1 2% 38 17/ - 12 2% - 12 Vg
5 Sea) | 2 2% 2625 78 1% % 1% - 12 2-12
[ 2% 3 3.125 1 2% g 178 - 12 2% - 12 A
7 3 M 3.375 1 2% g 2% - 12 3-12 %
8 3% 3% 4.250 1 3 g 2% - 12 3% - 12 %
6 6uea) | 2% 3 3.125 1 2% % 1778 - 12 %12
7 3 3% 3.750 1 2% % 2% - 12 3-12
8 3% 3% 4.250 1 3 % 2% -12 3% - 12
9 4 4 4.750 1 3% A 3-12 4-12
7 7(std.) 3 3% 3.750 1 2% Y 2%-12 3-12
8 3% 3% 4.250 1 3 % 2% -12 3% - 12
9 4 4 4.750 1 3% % 3-12 412
10 a% 4% 5.250 1 % 3% 12 4% 12
n 5 5 5.750 1 % 3%-12 512
8 8wy | 3% 3% 4.250 1 % 2% -12 3%-12
9 4 4 4.750 1 % 3.12 4.12
10 4% 4% 5.250 1 % 3% -12 4% - 12
1" 5 5 5.750 1 % 3% - 12 5.12
) 12 5% 5% 6.250 1 % 4-12 5% - 12
& 10 |owe] an | 4% 5.250 1 % 12 an 12
v n 5 5 5.750 1 % 3% -12 5.12
N L B . l 12 5% 5% 6.250 1 % 4-12 5% - 12
- 12 he 5% 5% 6.250 1 % 4.12 5% - 12
i Al 14 7 7 7.750 1 % 5% - 12 712
FLATS FULL MALE (FM) 14 ha 7 7 7.750 1 % 5% - 12 7.12
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F ROD EYE PIVOT PIN
ROD CLEVIS EYE BRACKET CLEVIS BRACKET
ROD| ROD
BORE ¢ope| THD. ROD ROD EYE CLEVIS
SIZE NO. T CLEVIS EYE BRACKET | BRACKET PIN
12 1 620 C F w- ) 8 R-1 Ya 1V Ya 2.3 Vo | Vg Phag| Yz | 20 | "he 3 3g Vg | '2
2,22 2 Y16 c-2 F-2 W-2 X2 R-2 MWe | 2 | Ma | 3.6 Ya | 2% 2578 S8 | V2 | Ve | % V2 Vs | Ya
a 3 1-14 c3 F3 w-3 X-3 R-3 156 | 2006 | 12 ] 46 | 1V |3 [ 3a| % |4 | Vae| % | % | 20| 1
4 4 a-12 c-4 F-4 W-4 X-4 R-4 2 {amel 2| 54 b s | ave [ @] 1 | 5 [ 1| % | % | 3 |V
5 5 1v2-12 [ F-5 W-s X-5 R-5 24| 4 |[2a| T | Va|dn 5 | Va|eva |22 % | 78 | 3 | 1%
3 6 V12 X3 F-6 W-§ X-6 R-6 3 s 2w | 81| 2 |5 | 5 | M| Tva | 2| Vo[ 32
7 7 2412 c-7 F-7 w-7 X-7 R-7 I | S| 3 9.3 | 22} 62 6 Tz | 8Y2 | 3% | 1} g 4 21
8 8 21,12 Cc-8 F-8 w8 X-8 R-8 37 | &g 3 10.6 3 6%a L] 12 | 92 | 4la 1 Vs | 417 | 2%
0 10 Wa.12 c9 F9 w-9 X-9 R-9 4 | 7156 | 3 len | 8 | 2 |12% P 13 | 50 I
12 12 412 c10 F-10 w-10 X-10 R-10 sy | 999 | 42 4 |0 9 | 2va |14% Pl o2 | 8| 4
14 14 §Y2-12 c-n F-1 w-1 X-11 R-1 7 1134 6 5 | 12%a 12 k] 17 2% | 24 | A S




MOUNTING STYLES AND DIMENSIONS
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*Trunion pins should be subjected to shear loading only.















