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SELECTING A BORE SIZE

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

C;i Piston| Cyl, Worlk Hydraulic Working Prossure P.S.I. (F) | Fluid Requirad(a_
Bure [ Rod | Work |Arsa (A) , Per Inch of Stroke |
Dia. Dis. | Action _Sq.ln. | spo 1000 | 2000 3000 Gal, Cu,in

PUSH 1.767 883 1767 3534 5301 | .00765 1.767
1% | 5/8 | PULL 1.460 730 1460 2920 4380 | .00632 1.460

v Pul | @8z 499 982 | 1964 | 2946 | .00425 | 982
PUSH 3141 | 1571 3141 | 6283 | 9423 | 01360 | 3.141

2 1| PULL 2356 | 1178 2356 | 4712 | 7068 | 01020 | 2.356
13/ | PULL 1656 | 828 | 1656 | 3312 | 4968 | .00717 | 1.666

PUSH | 4909 | 2454 4909 | 9818 | 14727 | 02125 | 4.909
2% | 1 | PULL | 4124 2062 4124 | 8248 | 12372 | 01785 | 4.124
19/8| PULL | 3424 1712 3424 | 6848 | 10272 | 01482 | 3.424
0% | PULL | 2504 1252 | 2504 | 5008 | 7512 |.01084 | 2504

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

3% [13/8| PULL | 6.811| 3405 6811 | 13622 | 20433 | .0295 6.811
1% | PULL | 5891| 2945 5891 | 11782 | 17673 | .0255 5.891

|2 | puLL 5.154 | 2577 5154 | 10308 | 15462 | 0223 | 5.154
PUSH | 12566 | 6283 | 12566 | 25132 | 37698 | .0544 | 12.566

4 1% PULL 10.161 5080 10161 20322 | 30483 | .0440 10.161

2 | PULL | 9424 4712 | 9424 | 18848 | 28272 | .0408 9.424
2% | PULL | 7657 | 3828 | 7657 | 15314 | 22071 | .0331 7.667

PUSH | 19.635 | 9818 | 19635 | 39270 | 58905 | 0850 | 19.635

2 | PULL | 16492 | 8246 | 16492 | 32984 | 49476 | 0714 | 16.492

§ | 2% | PULL | 14726 | 7363 | 14726 | 29452 | 44178 | 0637 | 14.726
3 | PULL | 12.666 | 6283 | 12566 | 25132 | 37698 | .0544 | 12.566

3% | PULL | 10014 | 5007 | 10014 | 20028 | 30042 | 0433 | 10.014

f PUSH | 28.274 | 14137 | 28274 | 56548 | 84822 | 1224 | 28.274
2% | PULL | 23.365| 11682 | 23365 | 46730 | 70095 | .1011 | 23365

6 | 3 [ PULL | 21.205| 10602 | 21205 | 42410 | 63615 | .0918 | 21205
3% | PULL | 18653 | 9326 | 18653 | 37306 | 55959 | .0807 | 18.653

4 | purr | 16708| 7854 | 15708 | 31416 | 47124 | 0680 | 15708

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 | Hydraulic Working Pressure P.S.1. (F) | Fluid Roguirad!C)
Bore | Rod | Work [Ares (A) Per Inch pf Stroke
Dia. | Dia. | Action | Sq.In. 500 1000 2000 | 3000 Gal. | Cu.ln.
PUSH | 38.485| 19242 | 38485 | 76970 | 115455 | .1666 | 38.485
3 | PULL | 31416 | 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 | 22,581 | 11290 | 22681 | 45162 | 67743 | .0977 | 22.581
B 5 | PULL | 18,850 | 9426 | 18850 | 37700 | 56550 | .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 | 15315 | 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
10 | 5 | PULL | 58.905 | 29452 | 58905 | 117810 | 176715 | .2550 | 58.905
5% | PULL | 54782 | 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
i 10 | PULL | 75.40 | 37700 | 75400 | 150800 | 226200 | .3264 | 75.40

" TABLE NO. 2

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
application. Long stroke cylinders used in pull or tension applications at times must have oversize or
hollow piston rods to eliminate rod sag.

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

VALUE OF “L" IN INCHES

THRUST PISTOMN ROD DIAMETERS
LOAD
IN 1.8S sl 0 | vm] n] 2| 2u] 3] aw] 4 aul 8] su
a00 | 38 | a6 180|202
600 | 34 | B6 |161 | 261
600 | a1 | 79 147 230
700 | @8 | 72 |1a7 |22t | 288
800_| 27 | 60 [128 207 | 270
900 5 | 64 [ 195 | 254
1,000 4 |51 1114 187 |24
1,200 | 22 | &5 | 160 | 220 R
1,400 201 51 7 | 156 | 204
1,600 19 | a8 [ 90 [ 146 [102 | 208
1,800 5 134 | 781
[ 7000 W a3 TBran [ [ 767
3,200 16 | 41 | #9125 755 !
[T 7H00 6| 38 [I[7% 734
3000 | 141 35 | 07 778
4,000 2] 30 [ 67| o3 {165 [271
000 il 27 A3 169 J243] 330] J
oo [ 75 | 76 154 302 )
oon_ |- &) 23 | ¢ 718114 270 i
8000 | @&l 27 [ 66| B8] 13 761 | 9A1
6,000 | ] 20 | 62 126 FLT) a7
10000 b ] 19 59| 781119 234 | 308 386
92500 [ | 17 [32] 52 107 | 164| 208 1B
15,000 16 [© a8 98 [ Tad] 191 315 [ a7
[ 7E00 - A a4 [ 60 | 77 292 436
20000 [ 113 437 B4 165 273|337 408
[ 25000 | |17 [ 23] a7 76 [ 108] 148 744 | 304 | 365
30,000 | - i EL) [ 69 | 136 [ 220278 333
a0.000 | . FZl B 60 117|183 183 ] [
[ 50600 | ° el 26 1 54 106 173
60000 | o (= 24 a0 | a6 168 | 186 [ 235
X e : ik 47
100,000 Fros 38 | a0 22| 187
720,000 ug* s KL ) I ) R
50000 | i e >4 00 | T
300,000 | / = ~
| 350,000 | T < =
400,000 [ [ "~

TABLE NO. 3

. s
] J%,

LR

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

1. Datermine the load or maximum thrust reguired.

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 teferring to Table 3 salect a thrust figure from the left-hand column, equal to or greater than
the thrist of your application.

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.

7. Follow the L value column to the top of the chart to find the recommended rod diameter,

8. In some cases the recommended rod diameter may he larger than is available in the bore size

seltcted, In this case a larger bore size sheuld be selected.

il I

— TYPE IV
f -t

(Roth Ends Fixed)
(Both Ends Rigldiy

) o
One End r!.:: :l:n :;uu«) TABLE NO. 4

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 I 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 |V 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.

(Both Endi Pivoted) (One End Fixed - One End Free)

Coupled And Guided)



S E L ECTI N G BORE [ROD | MM A B c D v ROD THREAD—T N
NO. nooe ™
A RO D E N D 1% Hotd.) /8 ¥ 1.126 38 % % /e - 20 S/8 - 18
T TR 2 1 1 1.500 % ) % %-16 1-14 N
7 - 2 2uad | 1 18 1.500 % 7 % %16 1.14
______ T 3 1% 15/ 2.000 8/8 1% Y8 1-14 136 - 12 %
L J.. 2% |2wan | 1 1% 1.600 % 7. % %16 114
| 3 1% | 15 2.000 L % g 1.14 1% . 12 %
— L] 4 % 2 2.375 % % % %12 %12 %
. = j—c-:—fv 3% |3 | 1% | 16 2.000 [T 1% % 1-14 19 .12
, 4 1% 2 2.375 % 1% s 1% 12 1%-12 1
FLATS STANDARD MALE (SM) 5 2 2% 2.626 " 1% s 1%.12 2.12 g
4 dow) | 1% 2 2.376 % 1% % 1% 12 1%-12
5 2 2% 2,625 78 1% % 1% .12 2-12 %
6 2% 3 3.125 1 2% g 170 - 12 2%-12 3/a
5 |56 | 2 2% 2,625 7 1% % 1%-12 2-12
6 2% 3 3.126 1 2% 39 178 - 12 2% - 12 Y%
7 3 3% 3.375 1 2% g 2% -12 3-12 %
|s 3% 3% 4,260 1 3 g 2% - 12 3% - 12 %
Lcedv - 6 6id) | 2% 3 3.125 1 2% % 178 - 12 2% - 12
7 3 au 3.760 1 2% % 2% - 12 3-12
TS
e STANDARD FEMALE (SF) 8 wm | 3w 4.250 1 3 % 2%-12 3% 12
9 4 4 4.760 1 W% Y% a-12 4.12
7 700y | 3 3% 3.760 1 2% % 2%-12 3.12
8 3% 3% 4.250 1 3 % 2%-12 3% .12
9 4 4 4.750 1 3% % 3.12 4.12
10 4% 4% 5.260 1 % 3% .12 4% - 12
1 5 5 5.750 1 % % - 12 5.12
8 Bia) | 3% 3% 4.250 1 % 2% 12 3%-12
9 4 4 4.760 1 % 3.12 4.12
10 4y 4% 5.250 1 % 3%-12 ay - 12
1 5 5 5.750 1 % 3% .12 5.12
12 5% 5% 6.250 1 % 4-12 5% - 12
10 [10tad a4y ay 5.250 1 % 3% 12 a% - 12
" 5 5 5.750 1 % %12 5-12
12 5% 5% 6.250 1 % 4.12 5% .12
12 |12 5% 5% 6.250 1 % 4.12 5% .12
14 7 7 7.750 1 % 5% - 12 7.12
ZAIE FULL MALE (FM) 14 |14 7 7 7.750 1 % 5% - 12 7.12
o SRR
| i opoy p
T i
Bour snx ! o el e
I e - A wnt st o i ! .
3 Py (al¢]
o praap® e LR Qe 1
(= I ] tn !
e R AN o b
~NR : San=il IR L
T = { i I
|
= C |
ud E3 ROD EYE PIVOT PIN
ROD CLEVIS EYE BRACKET CLEVIS BRACKET
ROD| ROD
BORE ropgl THD. ROD ROD EYE CLEVIS
SIZE | yo. T CLEVIS EYE BRACKET | BRACKET PIN
17, 1 7he-20 c 8] w-1 X-1 R-1 Ya | Wa | Y| 23| va [ vy [0 ve |2 | e | 3 | a | 1 |
2,2V, 2 %-16 c2 F-2 w-2 X-2 R-2 Wo | 2% | Wa| 3.6 | % 2% [ 2% | S | 3% | vis | 5% | 2 | 1% | %
W 3 114 c3 F-a W) X-3 R-3 Wo | 2nef Wal a6 | v [ave [3a| % |ava | vne | % | 56 | 2w |
4 4 1a-12 C-4 F-4 W-4q X-4 R-4 2 e | 2 54 | 1% | a%e | 44| 5 V$he | % e 3 1%
5 5 1212 c5 F-5 w-s X-5 R-5 Wal a4 J2vm| 7 [Valan [ 5 | Wale 2w | % | 7% | 3| 1%
6 6 7-12 c-6 F-6 W6 X-6 R-6 S| s |81 | 2 s | 5 | Wl | 1 |y |l 2
7 7 2Va-12 c7 F-7 w7 X7 R-7 3 s 3193 | 26w | 6 | el [ 3| 1 [ 4 | am,
] 8 214,-12 c-8 F-8 W-8 X-8 R-8 i | 6vs I (106 3 | 6% 6 Wa | 92 | qvs 1 Wa | 4% | 2%
10 10 W4-12 C-9 F-9 w-9 X-9 R-9 aVy | 754 4 %4 | 812 8 2 (125 el V9 | 5| 3
12 1 412 c-10 F-10 w-10 X-10 R-10 sva | ove | 4w 4010 |9 |24 [1e% Vhe| 2 |6 | 4
14 14 5V2-12 c-n F-1 w-1 X-11 R-N 7T (M| o6 5 |12% | 12 3 [ 2| 24 | 1] S5




MOUNTING STYLES AND DIMENSIONS
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HEAD RECTANGULAR FLANGE MOUNT — MOUNTING STYLE -G- NFPA MF1
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F G H+STROKE. £
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SIDE TAPPED MOUNTING — MOUNTING STYLE -D- NFPA MDS2, "{B‘.E
—‘:¢ ¥ : P8 TROME ] & H + STROME
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SIS TIT W T prngl *CAP TRUNNION MOUNT — MOUNTING STYLE -L- NFPA MT2
" o ‘,q} =8
' T - —:&—-—r % '} —_—r - [ 1- ._—'I:;‘im_
; | T — wer |l —
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PATHRONE- =, " ¥ —+= - ~ I S TROKE — -
PeSTROME
e |1l i e L] |
T = {b i A= P ;_.t‘i e —vcay
w } i
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—— 1 tyi Lehy L o
= [Tt a? 5
= i A e el e staoke- = - e
o drk RS dnle
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i e TIE ROD EXTENDED MOUNTING STYLE -O- CAP END NFPA MX2
4 CAPSQUARE FLANGE MOUNT — MOUNTING STYLE -F- NFPA MF6 STYLE -N- BOTH ENDS NFPA MX1 STYLE -P- HEAD END NFPA MX3

*Trunion pins should be subjected to shear loading only.



SERIES "H" CYLINDER DIMENSIONS

BORE SIZE
1% 2 2% 3% 4 5 6 7 8 10 12 14
AA 2.3 29 3.6 4.6 5.4 7.0 8.1 9.3 10.6 ++ ++ ++ AA
BB 1-3/8 [1-13/16 | 1-13/16 | 2-5/16 | 2-5/16 | 3-3/16 3-5/8 4-1/8 4% 4% 5 5% BB
cB % 1% 1% 1% 2 2% 2% 3 3 4 4% 6 cB
CD % % % 1 1-3/8 1% 2 2% 3 3% 4 5 CcD
cw % 5/8 5/ % 1 | 1w 1% 1% 1% | 2 2% 3 cw
DD | 3/8-24 | %-20 | %-20 | 5/8-18 | 65/8-18 | 7/8-14 | 114 |1-1/8-12| 1%-12 | 1.14 1-14 1-14 DD
E 2% 3 3% 4% 5 6% 7% 8% 9% 12-5/8 | 14-7/8 17% E
EE % % % % % % 1 1% 1% 2 2% 3 EE
F 3/8 5/8 5/8 % 7/8 7/8 1 1 1 1-11/16 | 1-15/16 | 2-3/16 F
FB 3/8 % % 5/8 5/8 7/8 1 1-1/8 1% 1% 2 2% FB
G 1% 1% 1% 2 2 2 2% 2% 3 3-11/16 | 4-7/16 4-7/8 G
H 1-3/8 1-3/8 1% 1% 2 2% 2-7/8 3 3% 4% 5.5/8 5-7/8 H
J 1% 1% 1% 1% 1% 1% 2% 2% 5 3-11/16 | 4-7/16 4-7/8 J
K 3/8 7/16 7/16 9/16 9/16 13/16 15/16 1 1% 15/16 15/16 15/16 K
KB 3/16 | 5/16 | 5/16 3/8 3/8 % 9/16 - | - = - - KB
L % 1% 1% 1% 2-1/8 2% 2% 3 3% 4 4% 5% L
LD 5-5/8 6-1/8 6% 7% 7% 8% 9-3/8 8% 9% 12-1/8 14% 15-5/8 LD
LR 9/16 1 1 1% 1% 2 2% 2% 3 3% 4% 5% LR
NR 5/8 15/16 15/16 1-3/16 1-3/8 1% 2 2% 2% 3% 4 5 NR
~ NT 3/8-16 %-13 5/8-11 %10 | 18 1-8 1%-7 1%-6 1%-6 — - = NT
(o] 2% 3% 4% 5% 6% 8 9% 1" 12 16 19% 23 o
P 2-7/8 2-7/8 3 3% 3% 4% 4-7/8 5-3/8 6-1/8 8 9-3/8 10-3/8 P
R 1.63 2.05 2.55 3.25 3.82 4.95 5.73 6.58 7.50 9.62 11.45 13.22 R
SB 3/8 % % % 1 1 1% 1% 1% 1% 1% 1% SB
SN 2.7/8 | 2-7/8 3 3% | 3% 4 51/8 | 5-7/8 | 66/8 | — | - SN
SS 3-7/8 3-5/8 3-3/8 4-1/8 4 4% 5-1/8 5% 6% 8-7/8 10% 10-5/8 SS
ST Y2 % 1 1 1% 1% 1% 1% 1% 2% 3 4 ST
SuU 15/16 1% 19/16 | 1-9/16 2 2 2% 2-7/8 2-7/8 3% 4% 5 suU
SwW 3/8 % 11/16 11/16 7/8 7/8 1-1/8 1-3/8 1-3/8 1-5/8 2 2% SW
SX 3/8 % 11/16 | 11/16 7/8 | 7/8 | 1-1/8 | 138 | 1-3/8 | 158 | 2 2% $X
sY 3/8 Y 11/16 11/16 7/8 7/8 1-1/8 1-3/8 1-3/8 1-5/8 2 2% 4
TD:8%2| 1.000 1.375 1.375 1.750 1.750 1.750 2.000 2.500 2.500 3.500 4.000 5.000 TD: 338
TF 3-7/16 4-1/8 4-5/8 5-7/8 6-3/8 8-3/16 | 9-7/16 | 10-5/8 [11-13/16| 15-7/8 18% 21-3/8 TF
TL 1 1-3/8 1-3/8 1% 1% 1% 2 2% 2% 3% 4 5 TL
TM-8& 3.995 | 4.995 | 5495 | 6.995 | 7.495 | 8.995 | 10495 | 11.995 | 12.995 | 17.120 | 20.870 | 25.245 | TmM'%s
TN % 15/16 1-5/16 1% 2-1/16 |2-15/16 | 3-5/16 3% 4% - . - TN
TS 3% 4 4-7/8 5-7/8 6% 8% 9% 11% 12% 15-7/8 | 18-7/8 22% TS
TT 1% 1% 1% 2% 2% 2% 2% 2% 3% 4%, 5 6% TT
V] 1% 2 2 2% 2% 2% 3 3% 4 5 6 8 U
UF 4% 5-1/8 | 55/8 | 7-1/8 | 7-5/8 9% | 1% | 125/8 14 | 19 22 25% UF
um 6 7% 8% 10% 1 12% 14%: 17 18 24-1/8 | 28-7/8 35% um
us 4 5 6% 7% 8% 10 12 14 15 19-1/8 | 22-7/8 27% us
uTt 4% 5% 6% 8 8% 10 1% 13% 14% 19-5/8 | 22-7/8 27Y% uT
w 5/8 % % 7/8 1 1-1/8 1% 2% 2% 2-15/16 | 3-3/16 | 3-7/16 W
| WF 1 1-3/8 1-3/8 1-5/8 1-7/8 2 2% ++ ++ ++ ++ ++ | WF
XC 6-3/8 7% 7-3/8 8-5/8 9% 10% 12-1/8 | 13-3/8 15 19-1/16 | 22-3/16 |24-13/16 Xc
XG 2 2-3/8 2-3/8 2% 3 3-1/8 3% 3-5/8 3% 4 - — XG
* X i 3% 4 4 4% 5 5% 5% 6-3/8 7 8-7/8 10-1/8 [ 11-9/16 | *X{ o
XJ 4-7/8 5% 5-3/8 6% 6% 7-3/8 8-3/8 9-3/8 10% 13% 162 |16-11/16 XJ
XS 1-3/8 1-7/8 2-1/16 | 2-5/16 2% 2-7/8 3-3/8 3-5/8 3-5/8 4-9/16 | 5-3/16 | 5-16/16 XS
XT 2 2-3/8 2-3/8 2% 3 3-1/8 3% 3-13/16 | 3-15/16 — — XT
Y 2 2-3/8 2-3/8 2% 3 3-1/8 3% 3-13/16 | 3-15/16 5 5% 6-1/16 Y
ZB 5-5/8 6 6-1/8 7-1/8 7-5/8 8% 9-5/8 10% 11% 15-1/16 [17-15/16| 19-1/16 ZB
ZF 6 6-5/8 6% 7-7/8 8% 9-1/8 10-5/8 =~ - — — ZF
ZL 6% 6-7/8 7 8-1/8 8% 9-3/8 10-5/8 11% 12% 15% 18-1/8 | 19-9/16 ZL
ZMm 6-7/8 7-5/8 7% 9 9% 10% 11-7/8 13 14 18 20-7/8 22Y% M

*Customer to specify

"LARGE BORE CONFIGURATION

W

TYPICAL BUSHING RETAINER CONSTRUCTION
7'°-8-10"-12 - 14’ BORES

At

TYPICAL TIEROD CONSTRUCTION

10* - 12

- 14*

BORES




Polyurethane dynamic seals

Close grained ductile iron piston

Honed steel cylinder barrels

29
(1969 .6

Bearing bronze packing
gland

Polyurethane rod wipers

High strength, hard chrome
plated piston rods

O

Exclusive Kimwood cushion design
incorporates tapered steel cushion
plugs and self centering bronze cushion
rings.

ITEM ITEM

NO. PART NAME NO. PART NAME

1 HEAD 19 PISTON TO ROD SEAL

2 CAP 20 ROD SEAL

3 PISTON (Cup Type) 21 ROD WIPER (Polyurethane)

4 PISTON (Ring Type) (Not Shown) 22 ROD SCRAPER (Metallic) Optional

5 PISTON ROD 23 ROD GLAND 0.D. SEAL

6 BARREL 24 ROD GLAND 0O.D. SEAL BACK-UP RING
7 ROD GLAND 25 BARREL SEAL

8 TIE BOLTS 26 NEEDLE VALVE SEAL OR BALL PLUG SEAL
9 RETAINER PLATE 27 CUSHION PLUG SEAL {Not Shown)
10 CUSHION PLUG 28 TIE BOLT NUTS
11 HEAD END CUSHION RING ASSY 29 RETAINER BOLTS
12 CAP END CUSHION RING ASSY. 30 PISTON NUT
13 NEEDLE VALVE 31 AIR BLEED SCREW (Not Shown)
14 BALL PLUG {Not Shown) 32 AIR BLEED SCREW SEAL (Not Shown)
15 HEAD END CUSHION RING RETAINER 33
16 CAP END CUSHION RING RETAINER 34
17 PISTON CUPS 35
18 PISTON RINGS {Cast Iron) {Not Shown) 36




INSTALLATION AND MAINTENANCE

Maximum service life for hydraulic cylinders is dependent
upon using correct application techniques, proper installation and
maintenance.

The instructions on Pages 2 & 3 will be helpful in selecting
the right cylinder for the application and the instructions below
should be followed during installation and maintenance.

INSTALLATION

Fluids

Standard Kimwood hydraulic cylinders should be installed
only in systems using a good grade of petroleum based hydraulic
oil. Oils with aline points above 225° F are recommended, When
use of special oils and fire resistant fluids are to be used, consull
the factory. All oil used in these systems should be filtered through
a 25 micron filter prior to use and circulated through this micron
filter continuously,

Temperatures

Normal operating lemgerature for Kimwood hydraulic cylinders
should not exceed 212° F. For high temperature service, special
seals are available on request.

Rigid Mountings

The major percentage of premature cylinder failures are due
to misalignment caused by side thrust. This side thrust is best
controlled by proper mounting techniques. Most alignment prob-

Replacing: Rod Gland — ltem # T
Rod Seal — ltem #20
Rod Wiper — Item #21 or 22
Gland O.D. Seal — llem #23 & 24
1. Extend piston rod, Item #5, ¥ of stroke.
2. Remove pressure fram system,
3. Support rod to prevent damage when rod gland is re-

moved. (Suppert cylinder also on pivot mounted appli-
cations.)
. Remove rod end accessories,
Remove burrs from rod flats,
Remove retainer bolts, Item #29,
Remove retainer plate, Item #9.
Remove rod gland by prying with screwdriver in pry-out
groove.
. Clean all parts.
. Lubricate all parts to be replaced with oil compatible
with the system.
11, Push.or tap rod gland back into head being careful not
lo damage rod seals,
12. Replace retainer plate and retainer bolts.
13. Torque relainer bolts per Table 5 below.
Replacing: Piston Seals — Item #17 or 18
Barrel Seals — ltem #25
Piston 1.D. Seals — ltem #19
Cushion Plug Seals — Item #27
1. Remove complete cylinder from the mounting member and
thoroughly clean with a suitable solvent. Disassemble the
cylinder on a clean working surface,
2. Remove rod gland and seals, |tems 7,20, 21 or 22, 23
& 24. See Replacing rod gland instructions above —
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MAINTENANCE

lems arise with rigid type mountings such as mounting styles
A B, C E F, G H N 0O and P. Within these mounting styles,
the cylinder body is held rigid and the rod end mus! be aligned
to the body in all positions of its travel.

The correct alignment can normally be achieved by leaving
the mounting bolts loose and working the cylinder through its
stroke manually. Shims under the mounts may be necessary on
some mounting styles but should be avoided when possible.

Once the cylinder is properly aligned we recommend keying
or the use of dowels to maintain alignment and take shear loads
off the mounting bolts. On all side lug mountings, ample space
is available for dowel pins. Flange mounting plates also have
ample space for pinning. When keying, always place the key in
front of or behind the head or cap lo take thrust loads. Fasten
the key to the machine member when possible, not to the cylinder.
Integral keys are available on mounting styles A, B & C upon
requesl. Keying is always recommended on the side tapped mount-
ing Style "C'", The key should be adequate lo take all of the shear
load off the mounting bolts. CAUTION: Key one end only, never
both.

. Remove tie bolt nuts, Item #28.

4. Remove cap, llem #2.

5. Remove barrel, Item #6: from head, Item #1: with piston,
ltem #83; and piston rod, Item #5; inside. Use care in
prevenling the rod from being damaged during removal.

- Pull piston rod assembly from barrel

. Remove any damaged parts.

- Do not remove piston from piston rod unless parts are
damaged or definite leakage s occurring by the piston.
. If piston is removed from the piston rod, reassemble
using piston nut torque values shown below. (Table 6)

10. Clean all parts thoroughly.

11. Lubricate replacement parts before assembly with oijl
compatible with system,

12. When replacing piston cups, ltem #17, place the cup
in the groove nearest the rod end with the cupped side
facing the rod end. Lubricate lightly and push piston
and rod assembly into the barrel, holding on to the piston
rod. Push the pistan through the barrel until the empty
groove is exposed on the opposite end. Place the cup
in the exposed groove with cupped side facing away from
the rod end. Pull the rod and the piston inte the barrel,

13. When replacing piston ring seals, always slagger the joints,

14, Reassemble the barrel fo the head.

15. Replace tie rod nuts,

16. Replace cap.

17. Torque tie rods per Table 7 below by tightening each
one a little at a time, alternating with opposile tie rods
until recommended torque is reached,

18. Replace rod gland as outlined above in rod gland replace-
ment instruction #11, 12 and 13.
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1 thru 10.
RETAINER BOLT TORQUES PISTON NUT TORQUES TIE ROD TORQUES
BORE | THREAD |TORQUE| [BORE THREAD [TORQUE BORE | THREAD | TORQUE| ELONGATION
SIZE SIZE FT.LBS. SIZE SIZE FT. LBS. SIZE SIZE FT.LBS IN 36"
- 1% 716 - 20 55 17, 35 24 21 16
1,
;/2 3/5‘33 5(1) 2 % 16 190 7 7 20 54 ITE
I T £0 2% % - 16 190 2% % - 20 54 Va6
3% 55 . 18 95 3% 1-14 375 3% 5/ - 18 95 /16"
4 5/8 - 18 39132 4 1% - 12 680 4 5/5 - 18 150 373
b 7/8 - 14 v Tn =
. — T 5 1% - 12 995 5 8- 14 315 5/6a
5 = g 6 176 - 12 | 1415 6 1-14 465 S/64 "
8 . * 7 2%-12 [ 1975 7 1178 .12 690 5/64
10 . d 8 2%-12 2515 8 % -12 850 5/6a"
*
12 - 10 3%-12 | 3890 10 1-14_ | 325 16
TASLE NO.E 12 * . 12 114 350 e
14 . - 14 1.14 385 16
*Consult Factory TABLE NO. 6 TABLE NO. 7



All information listed below must be specified on order.

ORDERING INFORMATION

Complete and accurate information will insure prompt deliveries.

On replacement parts, please order by parts list item number and part name. (See page 6 ) Also include cylinder model no.

1. Quantity 8. Rod size if other than std. 14.
2. Bore 9. Rod end if other than std. 15.
3. Stroke 10. Rod extension if required 16.
4, Series 11. Port position if other than std. 17.
5. Mounting style 12. Port size if other than std.

6. Cushions if required 13. Cushion adjustment and check 18.
7. Stop tube required position if other than std. 19.

Type of fluid
Pressure maximum and operating
Temperature range

X| dimension on all trunnion
mounted cylinders

Air bleed if required and positions
Delivery requirements

CYLINDER MODEL NUMBERING

g A W N =

*

8.
9.

10.

. BORE SIZE (INCHES)

|

. CYLINDER SERIES (H)

21/2AH3B23A_11_-13_'_'T_"

. ROD SIZE CODE

. MOUNTING STYLE CODE

. ROD END CODE

1. SM, STD. MALE
2. SF,STD. FEMALE
4. PLAIN

5. FM, FULL MALE

. CUSHIONS

0. NONE

1. ROD END ONLY
2. BLIND END ONLY
3. BOTH ENDS

. SPECIAL MODIFICATIONS

A STANDARD, NO MODIFICATION
X. MODIFIED, CALL OUT IN DETAIL

PORT POSITION

STROKE IN INCHES

SPECIFY THREAD "'T"

* Port positions are shown on dimensional drawings in clockwise fashion (1) through (4). View from rod end.

1. Cushion adjustment position is indicated by © on Dimensional Drawings.
Please state on order if position is to be changed. Caution: Check mountings

to avoid interference,

I. ROD SEAL KITS
CYLINDER SERIES

2. Cushion check plug position is indicated by on Dimensional Drawings.
The cushion check is used only when cushions are specified in over-sized

rod cylinders.

REPAIR KIT ORDERING INFORMATION
ORDER SEAL & REPAIR KITS BY NUMBER DEVELOPED BELOW

Hs-1
T

ROD SEALS

ROD SIZE CODE NO.

PARTS INCLUDED:
ITEM NO. 20 ROD SEAL

ITEM NO. 21

ROD WIPER

ITEM NO. 23 PACKING GLAND "“O" RING

ITEM NO. 24 PACKING GLAND “O" RING
BACK-UP RING

lil. PISTON SEAL KITS
CYLINDER SERIES

PISTON KIT

BORE SIZE

“R" FOR PISTON RING PISTON ONLY

PARTS INCLUDED:

ITEM NO. 17 or 18 PISTON CUPS OR
PISTON RINGS

ITEM NO. 19 PISTON 1.D. “O” RING
ITEM NO. 25 BARREL "O" RINGS
ITEM NO. 27 CHOKE PLUG "O" RING

Il. ROD GLAND KITS

CYLINDER SERIES T

GLAND KiT

ROD SIZE CODE NUMBER

PARTS INCLUDED:
ITEM NO. 7 ROD GLAND
ITEM NO. 20 ROD SEAL
ITEM NO. 21 ROD WIPER
ITEM NO. 23 PACKING GLAND "“O” RING

ITEM NO. 24 PACKING GLAND "O" RING
BACK-UP RING
IV. COMPLETE SEAL KITS Hi1.5¢c3

CYLINDER SERIES

BORE SIZE

COMPLETE SEAL KIT

ROD SIZE CODE NO.

PARTS INCLUDED:
GLAND KIT AND PISTON KIT COMBINED

CUSHIONS (A} None (B) RodEnd

A

-

(C} Blind End (D} Both Ends



