ATTACHED IS A PART 21 REPORT FROM IE MAIL UNIT - ROOM 359E/W

PART 21 IDENTIFICATION N0, __80-19S-00%  COPANY MVEZTT W |
DATE OF LETTER _5/5/50

DOCKET MO,

DATE DISTRIBUTED __$/12/ £ ¢

Coarlosl,

DISTRIBUTION:
REACTOR(®)

1

NRR/DOR ,DIRECTOR (2)
NRR/DPM DIRECTOR (2)

AD/ROI (2)

AD/RCI

REGIONS

IE FILES

CENTRAL FILES
CENTRAL FILES (CHRON)
PDR

LR

Wb

LOBAPE 1B SIS
MDD MBB-7602

ACTION:

FUEL CYCLE &
MATERIALS QD
RD/FAST
NSS/HO'S
REGIONS

IE FILES

PDR

LPDR

CENTRAL FILES-SS-3%

COTRAL FILES(CHRON)
(016)

TERA

LOER/PA  MB 5715
AEQD - 1IBB-7602

ORIGINAL REPORTL ] supPLEMENTARY X

SAFEGUARDS(S)

AD/SG-1E

AD/ROT

REGIONS

Ne/DOR, DIRECTOR
NSS/S6 SS-881

PDR

LPDR

TERA

IE FILES @)

CENTRAL FILES 016
CENTRAL FILES (CHRON)
CENTRAL FILES - SS-3%6

LOEB/MPA MB 5715
AECT  1T33-7602

PRELIMINARY EVUALATION OF THE ATTACHED REPORT INDICATES LEAD RESPONSIRILITY FOR
FOLLOW-UP AS SHOWN BELOW:
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GENERAL CONTROLS

801 Allen Avenue
Glendale, California 91201
(213) B42-6131

€o- 195 -00Y

May 5, 1980

Director, Office of Inspection and Enforcement
U.S. Nuclear Regulatory Commission
Washington D. C. 20555

Dear Sir:

Attached are copies of information transmitted to two of our NH 90
actuator customers pursuant to their request.

The statistical data was prepared by ITT Ceneral Controls following our
evaluation of the two 10CFR21 notifications initiated by ITT General
Controls concerning defective springs and possible misinterpretation of
the selection nomographs.

Please be advised that we are continuing our analysis and will advise
you of any future developments.

Sincerely

FZ2A

R. L, Formella, Director
Quality Assurance & Reliability

RLF:mms
cc: A. B, Bennett, NRC

A UNIT OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
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GENERAL CONTROLS

607 Allen Avenue
Glendale, Califormia 91201
(213) 842-6131

April 21, 1980

Mr., Frank Neal

‘Pacific Air Products Co.
3133 W, Harvard

Santa Ana, California 92704

. Dear Frank:

The enclosed tables have been derived from actual test data and represent
the statistical minimums of the actual output forces. This means that
statistically at the 80% confidence level 98% of the units will have outputs
at or in excess of the statistical minimum. In & practical sense the
statistical minimum of the output forces should represent a number that can
be compared to the desired or required actuator output including safety
factors which were calculated during the cdesign pnase. This should allow
a reasonable judgement to be made cor :rming the capability of the actuator
to perform as expected. It should be pointed out that if the actuator output
does not meet the requirement, an adjustment of the spring height may be
necessary. :

The tables cover al! indirect or pull units. Data on direct or push units
will be made available next week.

Our Engineering Department is preparing a complete report for the basis of
- these tables. This report will be available for you in a few weeks if you
‘would like a copy.

./ .
This data covers all actuators that have been previously shipped to you.
This includes those with #] spring We hope this will suffice to allow
you to complete your analysis on &.' actuators you have received.

-

If there are any other questions, please let me know.

Sincerely '

S

nstel
ep Sales Manager

EJW:m

A UNIT OF INTERNATIONAL TELEPHONE AND TLLLGRAPH CORPORA'TION
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AH/NH 91 & 93
2¢’ MINIMUM OUTPUT FORCE
AT BEGINNING OF STROKE

TR T ST T L B SuSel S = %

T e T . WL

Sprirg Retumn Direction R | Hydraulic Power Direction
1000/1500 1b., 3-1/2" Stroke
Spring || ‘ !
| Installed | - , Sp{i_nrg Number ‘ <.
| length || 3 | 2 1 | 4 | s 6 | 3 |2 |1 | 4| s |
. m|
| 9.30 R P IRPITIAN -] 1145] 960 !
| c.55 |l 308| 694| 1208 \_ 1322 [ 1176 | 1018
| 9.80 | 378] 663} 1151 N, 1342 | 1207 | 1075 | /
| 10.05 || 358 632| 1093 L 1362 | 1238 | 1133 l
| 10.30 | 338) 601{ 1038 | 1382 | 1269 | 1191
| 10.55 i 318| 569| 977 1402
| 10.80 | 298| s38| 919 /////’ \\\\\\1422
11,05 || -l s07| 861 | P -
| ,:s"::;‘id l{ ‘ 3000 1b., 3-1/2" Stroke
| length || 3 | 2 | 1 4 .| 5 6 | 3 2 1 | 4 5 6
9.30 5& 725 | 1266 - ’2134 - 2799 - fases | -
9.55 if\ l 694 | 1208 | 1708 /2045 | 2546 | 2857 | 2636 | 2454 12233
| 9.80 &\ 663 | 1151 | 1630{1957 | 2437 | 2014 | 2714 | 2542|2342
| 10,05 &\ 632 | 1093 | 1552}1868 2328 | 2972 | 2792 | 2631 {2451
| 10.30 ¢ 601 | 1035 | 14741780 | 2218 | 3030 | 2870 § 2720 1 2560
10.55 | 569 977 | 13961691 | 2110 | 3088 | 2948 | 2809 |2669
| 10.80 ] 538| 919 1318|1602 | 2001 | 3146 | 3026 | 2898 2778
11.05 l 507 | 86112401513 | 1892 | 3204 | 3104 | 2987 |2887
| l? H il o
Spring | 4000 1b., 4" Stroke i
Installed . -
lencth. | 3 2 1 4 . . 3 | 2 1 |4 | s 6
9.55 I\ 1319 - 2204 - - lases | -
9.80 | 1261 1775 2115| 26291 3821 13655 | 3462
| 10.05 | | 1203 | 1697| 2026 2520 3899 | 3744 | 3571
| 10.30 } 1146 1619| 1937 2411 3977 | 3833 | 3680
[ 10.55 | 1087 | 1541| 1848| 2302 4055 ;3922 | 3789
| 10.80 | . vn2al 1463 1759) 2193 4133 | 4011 | 3898
1108 ! | 1| 1385| 1670 2084 4211 4100 | 4007




AH/NE9] & 93
20 MINIMUM QUTPUT FCRCE
AT END OF STROKE

L e

Spring Return Direction Hydraulic Power Direction I

1000/1500 Lb,, 3-1/2" Stroke

l

' Spring || Spring No. |
| Installed; {
Clength ) 3 | 2 | 1 s |63 |2 | 1|4 : |
$.30 || - | 291 ] 46) ;

|
8.55 118 | 260 | 403

4 6
/////11 - 711 | 155 //////’
1042 | 742 | 213
9.80 | 98 | 229 | 346 1062 { 773 | 270 | -
10.05 | 78 | 198 | 288 1082 | 804 | 328
10.30 | 58 | 167 | 230 1102 | 835 | 386 :
{ 10.55 ! 38 ! 136 | 172 1122 | 866 | 444
| 10.80 ! 18 | 105 | 114 1142 | 897 | 502 |
, 11,08 | -} 74| 56 \\\\\\ - | 928 560 g
f Soring | : | !
! 1n::;?lid’f 3000 1b., 3-1/2" Stroke !
" Lenoth I 1 | 4 | s 2 1 4 5 6 |
i |
9.30 461 - | 895 2550| 1294 - | 1126 -
9.55 403 | 623 | 806 2581 | 2052 1551|1215 | 714 |
9. 80 346 | 545 | 718 2612 2109 | 1629 | 1303 | 823 ||
10.05 288 | 467 | 629 2643| 2167 | 1707 | 1382 932 |
10.30 230 | 389 | 540 | 2674 | 2225| 1785 | 1481 | 1041 |
10.55 172 | 311 | 45) | 27051 2283 1863 | 1570 | 1150 |
10.80 114 | 233 | 362 2736| 2341 1941 | 1659 | 1259 |
11.05 56 | 155 | 273 2767 | 2399 | 2019 | 1748 | 1368 |
[ — e
Spring® | ' 4000 1b., 4" Stroke T
Installed . : \ :
length ' 3 | 2 | 1 | 4 s | 6 f 3 | 2 1 | 4 5 6 |
i |
9.55 . 399 | - | 788 - | 3036 2150 -
.80 341 | £35 |699 | 893 | 3094 | 2581 | 2239 | 1726
10.05 283 {457 | 610 | 784 | ! 3152 | 2659 | 2326 | 1835 |
10.30 225 (379 |521 | 675 , 3210 | 2737 | 2417 | 1944 |
10.55 167 | 301 {432 | 566 | | | 3268 | 2815 | 2506 | 2053
10.80 109 | 223 343 | 457} s | 3326 | 2833 | 2595 {2162 |
11.05 | 511145 |254 | 3481} ’ | 3384 | 2971 | 2684 | 2271 !




AH/NEH 81 & 83
MEAN QUTPUT FORCE
AT BECINNING OF STROKE

Spring Return Direction ! Hydraullc Power Direction

1000/1500 Lb. 3-1/2" Stroke

. Spring , Spring Number
'Installed f
6 3 2

' Length ]

N
$.30 ?\\ - | 1449
9,55 | ; 1700 | 1480
9.80 | : - 1720 | 1511
10.05 | | 1740 | 1542
10.30 | . 1760 | 1573

10.585 | 1780 1604

10.80 | | : , 1800 | 1635!
11.05 | : 1820 | 1666

A\

3000 Lb, 3-1/2" Stroke

- Spring ' Spring Number
Installed T ;
B | 6 || 3 | 2

Length 2

|
{
4
t
|

. | i ! L. A i
9.30 |\ 854 | 1340 12208, - [\ /3429
9,55 | | 823 | 1282 | 2119 | 2620 3460

9.80 792 ‘ 1224 1 2031 [ 251 /13491

10.05 761 | 1166 ' 1941 | 2402 /| 3522
10.30 730| 1108 |
10.55 {| / 629 | 1050 !
10.80 |f / 668 | 992

11.05 637 | 934 |

| ;1852 | 2293} /\ | 3553
\
|
5

: 1

11763 ; 2184 / \ |3584
11674 | 2075 || / 3615
1585 {1966/ \|3648

4000 Lb, 4" Stroke

Spring Spring Number

i Installed
Length ;8 6 3

9.55 f : 2278 -

3,80 2189| 2703
10.05 2100, 2594
10.30 2011 2485
10.55 1922' 2376
10.80 . 1833 2267
11,08 \ 1744 2158




AH/NH 91 & 93

MEAN OUTPUT FORCE
AT END OF STROKE

e T —— ————— — —
Spring Return Direction T Hycraulle Power Direction
| 1000/1.00 Lb., 3-1/2" Stroke
Spring | Spring Number
'Installed : : . ‘
| Length T 3 2 1 6 'T 3 2 1 4 5 6 |
. 8.30f - | 420| s3s! - 11015 | 446 ;
! 9.55| 151 | ‘389 477 1420 (1046 | 504 s
| 9.80f 1314 358 419; 1440 {1077 | 562 |
| 10.05f 111 | 327 | 361 | 1460 {1108 | 620 ;
,  10.30f 91| 296| 303 1480 1139 | 678
| 10.55) 71| 265! 245 1500 {1170 | 736
| 10.80) 51 234| 187 i 1520 {1201 | 794 | |
r 11.65¢ 31| 203 129 ;/////! 1540 11232 | 852 ;
, t ? !
| ] ‘ | |
| [ 3000 Lb, 3-1/2" Stroke
- Spring Spring Number |
'Installed p— : , A ]
| length | 3 | 2 | i IRE R RN 4 | s 6 |
! \ i ' ' y | i =1
; 9.3or\ a20, s3s! - | ege! - [\ /? 2995' 2439 - ! 1571 - |
| 9.55 389! 477| 697: 880) 1101| \ /| 3026| 2497 1996! 1660! 1159
t 9.80
" 10,05
. 10.39
10,55 /
| 10.80) /

Spring

11.05( /

4000 Lb, 4" Stroke
Sprlng» Number

e

| Installed ™ ‘
. Length ﬂ 3 2 1 4 S | 6 3 2 1 4 5 6 |
! /
| .55 473 | - 862! - /// 3784 - | 2898 - E
| 9.80 415 | 609 . 773 | 967 A 3842 3329/ 2987| 2474 |
- 10.05 357 | 531 ' 684 ;| 858 /| 3900 3407| 3076| 2583 |
| 10.30 299 | 453 595 | 749 / 3958 | 3485| 3165| 2692 |
10.55 241 | 375 ! 506 ! 640 4016/ 3563 | 3254| 2801 |
10.80 : 183 | 297 | 417 | 531 4074 | 3641 | 3343| 2910 |
11.08 |/ 125 | 219 | 328 | 422 4132 3719 3432 3018 |
: : . f
/ | / |



AB/NHS2, %4

20MINIMUM CUTPUT
AT BEGINNING OF STROKE

——

Spring Return Direction ,

FORCE

Hydraulic Power Direction

- 92.94-1

1000/1500 Lb, 3-1/2" Stroke

|
Spring | Spring Number i
Installed . . :
Length 3 2 1 + 4 | S 3 3 2 1 4 5 6 |
9.30 f - - - 1\\\ , - - - |
| S.5%f - | 7251 - | : - | 844 - |
| s.80' 416 | 694 | 1151 ; 1038 875| 699
. 10,05} 396 | 663 | 1093 | ; 1058 906| 757 !
- 10.3C § 376 | 632 | 1035 | ; 1076{ 937/ 815 .
| 10.%.f 356! 601! 977 | ‘ 1088| 968; 873 |
| 10.80 | 336 569} 919: ; 1118 999! 931 |
| 11.05} 316 | 538 | 861 : : 1138 1030/ 98¢
: ! | YA TRe
: e
! 3000 1b, 3-1/2" Stroke |
| Spring Spring Number :
! Installed - : : :
Length | 3 | 2 | 1 4 i s 6 | 3 | 2 | 1 a | s 6 |
B b T ! . 1 S s
L 9.30 ! - | laesi - ! - ! - e et - ! - -
| 888 725, 1208| - | 2078] - 24301 2226 - |1704| =~ |
. 9.80 694l 1151 | 1989} - 2461 | 2284 - 11703} - |
10,05 663| 1093 | 1590 | 1900 239 2492 | 2342 | 2068 ! 1882 1612 |
[ 10.30 632, 1035 1512 1811 2288) A | 2523 | 2400 | 2146; 1871 1721 |
| 10.55 \ 601! 77| 14341 1722 ! 2179 \ 2554 | 2453 | 2224 | 2060 | 1830
. 10.80 \ | se9i 919] 1356 16331 2070 2585 | 2516 | 2302 | 2149 1939 |
11.05 \. sasi 861 | 1278; 1594 ! 1961 \\ 2616 2574! 23805 2238 | 2048
o ‘ ! ! '

|
"
!
|
|
|
|

4000 Lb

, 4" Stroke

Spring
| Installed I lSpring e !
__length I 3 2 ) : 5 | 6 3 2 1 E 5 6 |
1

| '
| 9.55 139 -, - | - | el -} - - |
I s.80 1261 - 2146 - | 3232 - 2753 | - |
| 10.05 1203 | - '2057; - 3290, - | 2842 - |
I 10.30 1146 | 1657 1968 | 2480 3348 3100/ 2931 | 2686 |
1 10.88 1087 | 1579 | 1878 | 237) ¢
{ 10.80 1029 | 1501 , 1790 | 2262

! 11.05 //// 971 | 1423 | 1701 | 2153

! . | y

¢




AH/NE 82, 94

AT END OF STROKE

Spring Return Direction

|

i Hydraulic Power Direction

O MINIMUM OUTPUT FORCE

1000/1500 Lb, 3~1/2" Stroke

40

00 Lb, 4" Stroke

. Spring .t y
'Installed pring Bashe
. Length ] 5 55/’ 3 2 1 4 5 6 |
| 8.30 - / - - - {
i 9.55} - - 470 - {
. 9.80 346 | 796 | 501 5 |
10,05 | 288 | 816 | 532 | 63 I
' 10.30 | 230 | 836 | 563 | 121 !
| 10455 | 172 | 856 {594 | 179 |
| 10.80 | 114 ! 876 | 625 | 237 i
. 11.05 | 56 896 | 656 | 295 ?
I : ; ! i
,' 3000 Lb, 3-1/2" Stroke |
! If::;?li 4 Spring Number ‘ i
. Length 1 5 6 || 3 | 2 1 4 5 6 |
1 i ¥ ! T —
| 8.30 461 -1 «B 0 e lump -] - - |
| 9.55 403 838| - | /|z20s6| 1532] - | e3s| - i
| 9.80 749/ - | / |2087) 1590 - | 725 - |
| 10.08 288 650, 878 ./ | 2118 1648 1133| 814| 822 |
10.30 | 230, 571, 76| A | 2149) 1706 1211 903| 931 |
10.55 172 | 482! 660 /' | 2180| 1764 1289 992| 1040 |
. 10.80 114 | 393l ss1f / \ | 2211 1822 1367 1081 1149 |
| 11,05 56 | 304! 442 / \\ 2242| 1880 | 1445 1170 1258 |
| |

Sprin
:Insptrallged Spring Number
Length | 1 5 ] 6 3 2 3 4 5
|
9-55lL 399 i - ; - 2381 - -
8.80 341 ‘730 | - 2438 - 1532
10.05 283 © 641 ' - 2487 - 1621
10.30 229 552 , 744 2555 12031 (1710
10.55 167 463 i 635 2613 (2109 [178S
10.80 109 374 526 2671 [2187 |1888
11.058 285




AH/NH 92, 94
MEAN CUTPUT FORCE
AT BEGINNING OF STROKE

‘m“—_———h——_—t
: [ Spring Return Direction h Hydraulic Power Direction
; ' 1000/1500 Lb, 3-1/2" Stroke
, Spring 1 Spring Number
Installed fr— . :
| Length | 3 2 1 4 | 5 6 || 3 2 |1 4 5 6
| e.30f - | - [1340 ! } -1 -] e3s
| 9.55 | - | 854 !1282 | - | 1107] 8e3
| 9.80 | 449 | 823 |1221 | 1364 1138] 951 |
| 10.05 | 429 | 792 {1166 | ; / 1384 1169 1009 |
} 10.30 | 409 | 761 | 1108 | . 1404 1200] 1067 :
' 10.55 | 389 | 730 ! 1050 | 1424! 1231! 1125
' 10.80 | 369 | 699 | 532 ! | 1444 1262/ 1183 '
f 11.05 | 349 eeai 934 / : ( 1464 1293} 1241
! : : : | | l
| ﬁ - = = =3 5
3000 Lb, 3-1/2" Stroke |
Spring Spring Number i
| (nstalled T - . . .
| Length 3 2 | 1 4 ! 5 6 | 3 2 ! 4 5 6 |
| l i | i | |
| 9.30 |\ o Bl B D R - ,2553; - - -
9.55 854 | 1282 | - 21501 - [\ 2813 | 2611 | 2285 | =~ {1777
| 9.80 823 | 1224 | 2061 - |\ 2844 | 2669 {2373 | - | 1886
| 10.08 792 | 1166 | 1614 | 1972 | 2471 2875 | 2727 | 2451 | 2267 | 1985
. 10.3 761 | 1108 | 1536 ' 1883 | 2362 2906 | 2785 | 2528 | 2356 | 2104
10,55 730! 1050 | 1458 | 1794 : 2253 \ 2937 | 2843 ; 2607 | 2445 | 2213
| 10.80 699 | 992 | 1380 ! 1705 | 2144 / \ 2968 | 2901 | 2685 | 2534 | 2322
' 11,05 b ssei 934 | 1302 : 1616 | 2035 \ 2999 | 2959 | 2763 |2623 2431 |
_ , ; ‘,
| : '! H | l
. 4000 Lb, 4" Stroke {
pring !
Installed |Spring Number '
1 Length ﬂ 3 2 1 4 S | 6 3 2 1 4 5 6 |
B |
ﬂ / | |
9.55 1303 | - ¢ - - | 3818 | - - -
.80 1335 [ - 2220 B 3877 | - (3398 | -
10.05 1277 | - 2131 | - 3935 | - |3487 | -
10.30 1218|1731 2042 (2554 | 3993 (3765 |3576 |3331
10.55 1161 |1653 1953 2445 4051 |3843 [3665 |3440
¥ 10.80 1103 [1575 11864 [2336 4109 [3921 [3754 |354¢
11.05 1045 {1497 l;17775 227 4167 |397% (3843 {3838
T | V
H : — - . S



AH/NH 92, 94
MEAN OUTPUT FORCE
AT BEGINNING OF STROKE

F—=——-="‘--_‘_——'___________f- e — —— e —————
: Spring Return Direction | Hydraullc Power Direction
i 1000/1500 Lb, 3-1,/2" Stroke
\ Spring Spring Number
(Installed .
L Length 3 2 ! 6 3 2 1 4 5 6
{
| 9.30 - - l - - 835
. 9,55 | - 854 | - | 1107 893
| 9.80 || 449 | 823 | 1364| 1138/ 951
10,05 | 429 | 792 | 1384 1169 1009
| 10.30 | 409 | 761 } 1404, 1200 1087
| 10.55 | 389 | 730 | 1424 1231} 1125 :
| 10.80 | 369 | 699 | 1444 1262! 1183 |
| 11.05 ; 349 | 668 i 1464 | 1293 1241l
! : |
, v* = —= : - e
| 3000 Lb, 3-1/2" Stroke
f Spring Spring Number
' Installed - T - l
| length || 3 2 |1 & |5 ‘ 1 | 4 | 5 6
| 1 | oot 1
L 9.30 |\ Rl R ' 2553, - T .
| 9.55 854 | 1282 - j21501 - 2611 | 2295 - {1777
|  9.80 823 | 1224 - 2061 - 2669 | 2373 - | 1886
] 10,05 792 | 1166 1614! 1972 | 2471 2727 | 2451 | 2267 | 1995
10.20 | 761 | 1178 | 1536 xeeai 2362 2785 | 2528 | 2356 | 2104
| 10.55 730! 1050 | 1458 | 1794 ; 2253 2843 ; 2607 | 2445 | 2213
| 10.80 695 | 992 | 1380 ! 1705 | 2144 2901 | 2685 | 2534 | 2322
11.08 668} 934 | 1302 1616 ! 2035 2959 | 2763 | 2623 | 243]
. '- ’ ' ! l
. 4000 Lb, 4" Stroke i
" lngal?lid Spring Number |
| Length ﬂ' 3 2 1 4 5 6 3 2 1 E 5 6
.! g.55 1393 - i = - 3819 - - -
;i ©.80 1335 - 2220 - “ 3877 - |3398 -
1 10.05 3 1277 - 2131 | - 3935 - |3487 -
i 10.30 / 1219 11731 ;2042 2554 3993 (3765 (3576 (3331
1 10.55 o 1161 [1653 ;1953 2445 H 4051 |3843 |[3665 [3440
! 10.80 ! 1103 [1575 1864 [2336 4109 {3921 |[3754 (3548
' 11.05§ . 1045 {1497 i1775 {2227 // 4167 |3979 (3843 3638 -
L N i il 4
- - &MB
; 7
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AH/NH 92,94
MEAN OUTPUT FCRCE
AT END OF STROKE

Spring Return Direction

{
i
t

Hydraullic Power Direction

1000/1500 Lb, 3-1/2" Stroke

| Spring Spring Number
installed —~% .
| Length 3 6/ 3 2 1 4 5 6 |
| - R
i 9.30) - / - - 141 !
| 9.55f - - | 732 | 188 |
| 9.80| 169 1122 | 763 | 257 | :
| 10.05 | 149 11142 | 794 | 315 3 |
; 10.305 128 1162 | 825 | 373 i
| 10.55| 109 1182 | 856 | 431 |
| 10.80) 89 1202 | 887 | 489 j
| 11.05| 69 1222 | 918 | 547 ij
| ‘ — -
| i
E sniing 3000 Lb., 3-1/2" Stroke t
. be !
 Installed , s A ST {
| length | 3 2 1 4 |5 6 | 3 (2 | y 5 & |
A 1 1 I ’v A I | i
| 9.30 ST R R (N e Y
| 9,55 420! 4771 - 1 en - 2439| 1017| -- | 1021 -
| 9.80 3o 419| - ! g22! - 2470) 1975 | - | 1110| -
I 10.08 358| 361| 579! 733} ¢s2|l 2501 | 2033 | 1516 1199| 686 f
| 10.30 327! 303} 501° 644, 843 2532 | 2091 | 1594} 1288 795 |
| 10,55 2961 245| 423 555 734 | 2563 2149 ! 1672 | 1377 | 904 |
| 10.80 265' 187! 345' 466 625 2594 | 2207 | 1750 | 1466 1013 |
| 11.05] 234) 1291 267 377{ 516 2625| 2265 1828 | 1555/ 1122 |
| ! ! ! : [ { i
g 4000 Lb, 4" Stroke ;
| Spring Spring Number ?
iInstalled ' -
B Lenqthu 3 2 1 4 5 6 f| 3 2 1 4 5 6 |
i L 7/ H
{ ] / :
f s.s5y 73| - - - S/ 3026 | - - - |
4 9.80 as| - | 804| - 3084 | - |2177| - |
i 10.05 37| - 7115} - / 3142 - |2266| -
| 10.30 299 | 491, 626 ! 818’ / 3200 | 2676 | 2355 | 1835 |
| 10.55 241 | 413 537 709 / 3258 | 2754 | 2444 | 1944
| 10.80 / 183 | 3351 448 | 600 / 3316 | 2832 | 2533 | 2053
L 11088 / 125 257; 359 | 491§ / 3374 | 2910 | 2622 | 2162 |
!L 1 | ﬁ/ \ | |
. |



AH/NHY95, 97

20 MINIMUM OUTP!
AT BEGINNING OF STROKE

ce

UT FCRCE

I

St.ing Return Direction

|

ivdraulic Power Direction

R

| 1000/1500 1b., 3-1/2" Stroke
Spring | Spring Number
Installed ; ]

Length | 3| 2. 1| 4| s 3 3 2 1 4 5 6
9.30 | - | 756! 1284 /////L - | 1165| 993 ¢
9.55 | 437 725 1226 | 1335 1106 1051 , |
9.80 [ 417 694 1169 | 1355| 1227 1108 i

10.05 | 397 | 663 1111 1375 | 1258 1166 j

10.30 [ 377 632 1053 1395 | 1289| 1224 . ;

| 10.55 | 357 601, 9951///// 1415 | 1320 1282 | “\\\\\ ;
| 10.80 1337, 570 937 1435 | 1351 1340 | :
| 11,05 1317 539 879! 1455 | 1382 1398,
| Spring |
| Installed ‘ 3000 1b., 3-1/2" Stroke
| Length | 2 | 1 al s 6l 3 2 1 4 s | 6
| | 3 N i |-
| 9.30 756! 1284 I 2132 i \ /1 3004| 2461 |
| 9.5 725 1226 | 1714| 2043 | 2531" \ / | 3035/ 2519 | 2682 | 2507 | 2298
| 9.80 694 ' 1169 | 1636 1955; 2422/ \/ | 3086| 2577 | 2760 | 2596 | 2408
| 10.05 663 1111 | 1558/ 1866 ' 2313 3097 | 2635 | 2838 | 2685 | 2517
| 10.30 632 1053 | 1480/ 1777 | 2204 3128| 2693 | 2916 | 2774 | 2626
10.55 601 995 | 1402 1688 | 2095] 3159| 2751 | 2994 | 2863 | 2735
| 10.80 | 570 937 | 1324/ 1599 | 1985| f 3190 2809 | 3072 | 2952 | 2844
| 11.05 | s39 879 | 1246| 1510/ 1877) | 3221 2867 | 3150 | 3041 | 2953
; Spring 4000 lb., 4" Stroke
|Installed :
,f Length ! 1 4 5 ! 6 E‘ 3 2 1 < 5 6
| 955 1357 - 2236' - I\ 3968, - | 3585| -
| 9.80 1299| 1810 2147| 2657 \ /// 4026| 3838| 3674 | 3486
t 10.05 1241 1732 2058| 2548 4084 3916 3763 | 3595
| 10.30 1183 1654 1968 2433 \ .| 4142| 3984/ 38521 3704
| 10.55 1125| 1576' 1880, 2330 4200( 4072| 3941 | 3813
| 10.80 1067 1498 1791{ 2221 \\\ 4258! 4150] 4030 3982
| 11.05 1009l 1420' 1702} 2112}, \| 4316; 4228| 4119, 4031




AE/NH95, 7 & 98
2  MINIMUM OUTPUT FORCE
AT END OF STROKE

=== = rToarT Tt = seemonsme .

L s g
Spring Return Direction H Hydraulic Power Direction

1000/1500 1b., 3-1/2" Stroke

|
Spring ||
Installed! Spring Number

9.30 || - | 322 | 479 i = | 731 | 188
9,55 1157 | 291 | 421 1055 | 762 | 246 |
9.30!137 260 | 364 1075 | 793 | 303 |

!

|

|

10.05 11117 | 229 | 306 | 1095 | 824 | 361 | |
10.30 || 97 | 198 | 24¢ | 1115 | 855 | 419 ‘
10.55 % 77 | 167 | 190 ! 1135 | 886 /V// ‘
10.80 || 57 | 136 | 132 1155 | 917
11.05 i 37 | 105 | 74 | L1175 | o48 :
‘ .
bsad 3000 Ib., 3-1/2" Stroke ;
Installed; : '. ; <
Length | 3| 2 | 1 4 | s 6 b 3 | 2 1 |4 5 3
9.30 | 322 | 479 - | 893 - B 2570 | 2027 | - | 1179 -
9.55 ! 291 | 421 | 629 | 804 [1012 |\ [iz601 | 2085 1597 {1268 | 780
9.80 | | 260 | 364 | 551 | 716 | 903\ /12632 | 2142 ;1675|1356 | 889
10.05 || 229 | 306 | 473. | 627 | 794,  / 12663 | 2200 | 1753 | 1445 | 998
10.30 | 198 | 248 | 395 | 538 | 685 | )/ [2694 | 2258 | 1831 1534 (1107
10.55 | 167 1 190 | 317 {448 | s76 [\ {2725 | 2316 {1909 | 1623 [1216

10.80 136!132 238 360 467 \ 12756 | 2374 | 1987 | 1712 [1325%

11.05 losl 74 161 | 271 | 358 '\32787 2432 | 2065 | 1801 ;1434
Spring 4000 1b., 4" Stroke
Installed"’ ‘ I _ : -
Length 4 5 6 13 ! 2 1 4 5 6
| 9.55 - | 820 - | 3048 - 12169 -
9.80 570 | 731 | 921 | 3106 ({2598 12258 | 1750
10.05 | 492 | 642 | 812 | 3164 2676 (2347 | 1859
10.30 414 | 553 | 703 | - 3222 2754 |2436 | 1968
10.55 | 336 | 464 | 594 | I\ 13280 {2832 {2525 | 2077
10.80 258 | 375 | 485 | i ! 3338 [2910 |2614 ! 2186
11.05 | 180 | 286 | 376 :;i | ' 3396 12988 2703 | 2296

-



AH/NH 95, 97 & 98
MEAN QUTPUT FORCE
AT BEGINNING OF STRCKE

Spring Return Direction ' Hydraullc Power Direction E

1000/1500 Lb, 3-1/2" Stroke

===

! Spring Spring Number |
iInstalled
| Length 3 2 | 1 6 3 2 1 4 5 6
| 9,30 - | 885 {1358 - |1469 |1284 |
| 9.55) 470 | 854 | 1300 ° 1713 |1500 |1342
. 9.80 | 450 | 823 }1242 : 1733 {3331 |1400

10.05 | 430 | 792 | 1184 1753 {1562 |1458

10.30 | 410 | 761 | 1126

i
1773 [1593 ;1516 '
1793 (1624 [1574 :

1813 1655 {1632 ;
1833 1686 {1690 1

|

| |

' 10.55 | 390 | 730!

' 10.e0| 370 ! 699 11050 |
i ;
t

11.05 } 350 668

—_——

3000 Lb, 3~-1/2" Stroke

|
Spring Spring Number !
Installed ! ] . : , ;
| Length 3 2 |1 4 L5 e || 3 1 2 | 1 J 4 | 5 & |
’ — v —- - - —_———
. B 1 i
9.30 i\ // ges | 1358 - 12206! - | /1 3449 3277} - 12863 - |
9.55 | \ es4| 1300/ 1788 | 2117 | 260s|l /| 3480] 3335 | 3127 | 2952 | 2744 |
| 9.80 \ / szai 1242 | 1710 ! 2028 | 249¢/ ,’i 3511 | 3393 | 3205 | 3041 | 2853 |
i 10.08f \/ 792 1184 1632 | 1939 2387 \/ | 3s42| 3451 | 3283 | 3130 | 2962
i 10.30) ) 7611 1126 1554 1asoi 2278ff /| 3573| 3509 { 3361 | 3219 | 3071 |
| 10,55 ,/\ 7301 1068 | 1476 | 1761 | 2169 \ | 3604 3567 { 3439 | 3308 | 3180 |
| 10.80f / 699: 1010 1398 | 1672 | 2060 \ | 3635 | 3625 | 3517 | 3397 } 3289 |
| 11.05 / \\ 668 | 952 1320 | 1583 ; 1951 \i 3666 | 3683 3595; 3486 | 3398
H i

| / i | . ; \4 [

: e S WS S——
| q 4000 Lb., 4" Stroke |
| Spring Spring Number i
i Installed T ‘
. Length 2 1 N 5 6 3 2 1 4 | 8 6

SN D—

10.55 1199 | 1650 ‘ 1854 1 2404 4948] 4820/ 4689 4561
10.80 1141 | 1572 , 1865 | 2295 S006! 4898 4778| 4670
11.08 1083 | 1494 ;1776 | 2186

RSt

|

3
| 9.55 1431 { - 2310 ’ /// a716] - | 4333] - |
2.80 1373 | 1884 2221 | 2731 4774| 4586| 4422] 4234 |
10.08 1315 | 1806 ' 2132 | 2622 /| a832| 4e6a| 4s11| 4383 |
10.30 1257 | 1728 2045 | 2513 / 4890| 4742| 4600| 4452 |
A 5064] 4976 4867 477¢
i ‘ \ -
Al



AH/NH 95, §7 & 98
MEAN CQUTPUT FORCE
AT END OF STROKE

: ]‘ Spring Return Direction " Hydraulic Power Direction
| . 1000/1500 Lb, 3-" ‘2 Stroke
Spring | Spring Number
Installed -
, Length | 3 2 3 3 2 1 | 4 5
Cg.30f - 43 - 11035 | 479
f 9.55| 190 | 420 1433 |1066 | 537
| 9.80 4 170 | 389 | 1453 (1087 | 585 N
i 10,05} 150 | 358 i 1473 [1128 | 653
I 10.30f 130 | 327 | 1483 {1159 | 711
i; 10.55 f 110 | 296 1513 [1180 | 769
| 10.80} 90 | 265 | 1533 |1221 | 827
| 11.05f 70| 234 1553 1252 i 885
I 1
; . 3000 Lb, 3-1/2" Stroke
| Spring i ' Spring Number
li Length 3 2 ; 1 | 4 8 6 || 3 2 i 1 " 4 % _E_
| 9.30 / as1! ssal - ? 967! - |l 3o1s! 2472 | - ; 1624 -
| 9.55 420! 495' 703 . 878 1086/ | 3046 | 2530 | 2042 | 1713 | 1225 |
| 9.80 389 437 625! 789 977fi / | 3077 2588 { 2120 | 1802 | 1334 |
’i 10.05 358, 379’ 547 | 700, 868 |/ |3108| 2646 | 2198 | 1891 | 1443 \
| 10.30 327| 321! 469°' 611 759f 3139 | 2704 | 2276{ 1980 | 1552 |
I 10.55 296 | 263 391 | 522 650 /13170 2762 ' 2354 | 2069 | 1661 &
I 10.80 265 2051 313 433| 541 / ' |3201| 2820 | 2432 | 2158 | 1770 o
| 11.05 234 147l 235 344, 432 /' ' | 3232 | 2878 | 2510 | 2247 | 1879 |
! ¥ g
R4S O IS G o | ;
ey 4000 Lb, 4" Stroke : =
| SIS . Spring Number 1
'Installed . 1 Ppr y -
1 Length 3 2 1 4 : 5§ & H 3 2 1 4 5 6 |
| | | |
. e.ss | 511 - . 894 - [\ 3796 - | 2017] - |
. 9.80 453 | 644 805 | 95 fi \ 3854| 3346| 3006 2498
I 10.05 | 395 | 566 ' 716 ; 886 3912| 3424| 3095/ 2607 |
{ 10.30 i 337 | 488 627 | 777 Y/ 3970| 3502| 3184| 2716
¥ 10.5§ { 279 | 410! 538 ! 668 Al 4028 3580] 3273| 2825
| 10.80 ) 221 | 332 ; 449 ! 55¢ / 4086/ 3658| 3362| 293¢
' 11.05 / 163 | 254 | 360 | 450f / 4144 3736] 3451| 3043
£ ! ' 3 3
ke o e
, - J — S v _:;-




AH/NE ¢§
26 MINIMUM QUTPUT FORCE
AT BEGINNING OF STROKE

e

13

-———-——T-“ B e e e ——
k Spring Return Direction Hydraull: Power Direction
” 1000/1500 Lb, 3-1/2" Stroke
Spring | Spring Number
Installed fp— ‘ -
| length | 3 2 1 4 | s 6 3 2 1
l 9.30 - | 7871 - ?\\ ' - | 831 | 611
| 9.55 - | 7561 - | | - | 862 | 669
| ©.80 | 455 | 7251169 | . 1048 | 893 | 727
i 10,05 435 | €94 | 1111 ; 1068 | 924 | 785
| 10.30 | 415 | 663 | 1053 1088 | 955 | 843
i 10.55 || 395 | 632 | 995 | 1108 | 986 | 901
| 10.80 | 375 601 | 937 ! 1128 {1017 | 959
| 11.05 | 355 570 879 : 1148 [1048 {1017 .
| 4 : |
i 1
: Sart 3000 Lb, 3-1/2" Stroke i
- Spring | : ’
| Installed : ‘ Spring Number | ’ i
length | 3 | 2 1 14 s | 6] 3 |2 [ 1 |4 |5 | s
I \ | 1 A
.30 787! 1284’ - 2164 | - P\ /(2416' 1878 - | 1662 -
| 9.55 756} 1226 - 12075 ol A | 2447 1936| - | 1751 -
| 9.80 725 1169 | 1674|1985 (2491 | \ 2478 1994 | 2030 | 1840 1560
1 10,05 694 1111 1596 /1897 12382 \ 2509| 2052 | 2108 | 1929 | 1669
i 10.30 663! 1053 1518 '1808 2273 2540 2110 | 21861 2018| 1778
I 10.55 632 995 14401719 12164 2571 2168 2264 | 2107 | 1887
| 10.80 \ 601 9371 1362 {1630 {2055 \ | 2602 zzzs' 2342 | 2186 1996
, 11,05 570, 879, 1284:1541 {1946 2633 2284' 2420 | 2285 2105 |
i \ l ! | 5 i
| | : |
! Spring 4000 Lb, 4" Stroke i
' Installed| -Speing Number
| Length 3 2 1 4 5 | 6 3 2 1 < 5 6
! 1
| 9,55 1357 | - = - | = 3185 | - - -
I ¢.80 12909 - ‘2178 - 3243 | - |2769| - |
{ 10.05 1241 | - 208 ; -~ 3301 | - |2858| - |
{ 10.30 1 1183 | 1692 2000 ; 2508 3359 | 3115 | 2947 | 2707
~§ 10,85 1125 | 1614 } 2399 3417 | 3193 | 3036 | 2816
' 10.80 1067 | 1536 | 2290 \\ 3475 | 3271 | 3125 | 2925
11.05 1009 { 1458 3533 | 3349 | 3214 | 3034 .
: ‘ ' et
i r
. i ——— -~ S ——
b N 3



AH/NH 96
2 " MINIMUM CUTPUT FORCE
AT END OF STROKE

: | Spring Return Direction Hydraulic Power Direction
I
3 %% Jas
- Spring | 1000/1 ssoorix;:b.ri’ulrn/tfer Stroke
Installed - s
Length 3 2 1 4 | 5 £ 3 2 1 4 5 6 |
| 9.30| - | 353 - | 457 - ‘i
| 9.55| - | 322 - | 488 - ;
9.80 | 175 | 291 8o | 515 | 33 |
' 10.05 | 155 | 260 g28 | 550 | 81 | :
| 10.30 | 135 | 229 848 | 581 | 149 §
| 10.55 1 115 | 198 868 | 612 | 207 |
| 10.80f 95! 167 | 888 | 643 | 265 | i.
| 1105 ¢ 751 136 908 | 674 | 223
i |
- e E— A RS H
: 3000 Lb, 3-1/2" Stroke i
- Spring Spring Number t
Installed T ; , .
l' Length 3 2 i1 ' 4 ' 5 6 | 3 | 2 | 1 4 5 6 |
: N | T T )
9.30 {\ 353! 470! - ' 025! - | /: 2042 1503, - | 593! -
9,55 f \ 322! 421 - 1 836 - i) 2073 | 1581 - 682 -
| 9.80f \ 291 364 589 747 | 972)| |\ 2104 | 1618 1084 | 771 | 250
i 10.08 260| 306| s11| es8! ®e3| \/ |2135) 1677 ' 1172 | 860| 358
| 10.30 | 229! 248 433’ 569 754 12166} 1735 | 1250 | 949| 468
10.55 | /\ 198| 190| 355, 480! 645 2197 | 1793 : 1328 | 1038 | 577 |
i 10.80 167: 132{ 277 391 536 \ | 2228 | 1851 } 1406 | 1127 | 686 |
|- 21,68 / \ 1361 74; 199 302 427 \ 2259 1909, 1484 | 1216 | 795 |
. , |
z { ! 1 . l !
f /4000 Lb, 4" Stroke i
| Spring Spring Number » |
Installed;
‘ Lenqthg 3 2 1 4 . 5 3 3 2 1 4 5 6
| 8.55 @7 - - | - 'l 232 | - | - | - |
I 9.80 379 | - | 762 - 1 2450 | - [1548 | - |
1 10.05 21| - ! 673 = 2508 | - |1638 | -
i 10.30 263 | 452 584 772 l 2566 | 2046 [1727 | 1211
T 10,55 205 | 374! 495! 663 hh 2624 {2124 | 1816 | 1320
i 10.80 147 | 296 ! 406! 554 2682 | 2202 {1905 {1429
{ 11.08 89 | 218 ' 217 | 445 | 2740 [ 2280 |19%4 | 1538
t | i ( ]

14



Spring Return Direction

AE/NH 96

MEAN OUTPUT FORCE
AT BEGINNING OF STROKE

1

Hydreullc Power Direction

1000/1500 Lb., 3-1/2" Stroke

15

If;r;?gd : Spring Number '
| _Length 3 2 1 4 | 5 6 3 2 1 |
, ’ :
| 30| - | e16 - | 1096| 863
i 9.55| - | 885 - | n27| s21
. 9.80 | 488 | 854 1375 | 1158| 978
~10.05 | 468 | 823 1395 | 1189| 1037
| 10.30 | 448 | 792 | 1415 | 1220 1095
| 10.55 | 428 | 76 1435 | 1251] 1153
| 10.80 | 408 | 730 1455 | 1282} 1211
i 11.05 ; 388 | 699 | 1475 | 1313} 1269
| 3000 Lb,, 3-1/2" Stroke
i Spring Spring Number
| Installed T ; , .
tengm | 3 | 2 v L a s [ 6 3 | 211145 | s

T I P N

§.30 916| 13581 - 2237, - \ /2800 ; 2581 | - |2046| - |

| 9.55 8851300 | -~ ;2148 - \ 2831| 2639 - | 2135 - |

. 9.80 854 | 1242 | 1748 | 2059 | 2565 \ 2862 | 2697 | 2413 | 2224 | 1943 |
I 10.05 823 | 1184 | 1670 ; 1870 | 2456 | | 2893 | 2755 | 2491 | 2313 | 2052

| 10.30 792 | 1126 | 1592 ; 1881 | 2347 | 2924 | 2813 | 2569 | 2402 | 2161 |

| 10.85 761 | 1068 | 1514 | 1792 | 2238 2955 | 2871 | 2647 | 2491 | 2270 |

i 10.80 730 1010 1436 : 1703 ! 2128 2986 | 2929 | 2725 | 2580 | 2379 |
;1105 699% 952 | 1358 - 1514 | 2020 | 3017 | 2987 | 2803 | 2669 | 2488

, ! : : ' ! ?
, ‘
- 4000 Lb, 4" Stroke !
? In::al'fed 'Spring Number ,
g_;amu:ﬂ 3 2 ] 4 5 6 3 2 1 4 5 6 |
| 9.55 TV AREE R COS | 3g30] -] -| - g
| e.80 1373| - 2252 - f \ 888 - | 3414] - |
I 10.05 1315 - ° 2163] - 3846/ - | 3503] - |
§ 10.30 1257| 1766 2074 2582 4004 3760| 3592 3352 |
i 10,55 1199/ 1688 1985! 2473 4062| 3838| 3681| 3461 |
i 10.80 1141| 1610 1896 2364 | 4120| 3916/ 3770| 3570
P 11.08 1083 1532 1807/ 2255 ' 4178| 3994| 3859| 3679 |
T | / B

|, i | | W - 8



AH/NH 96

16

MEAN OUTPUT FORCE
AT END OF STROKE
l& 1' Spring Return Direction I] Hydraullc Power Direction
! Siend 1 1000/1500 Lb,, 3-1/2" Stroke 1
! . i lum?
‘Installed { : Spring Number f
|_Lergth 3 2 1 4 | s 6 3 2 1 4 5 6
| 5.30 § = 482 | 553 | l - | 718 | 188
I 9.55) = | 451 | 495 : | - | 750 | 227
| 9.80 | 208 | 420 | 437 1133 | 781 | 285
| 10,05 | 188 | 389 | 379 | 1153 | 812 | 343
| 10.30 | 168 | 358 [ 321 ' 1173 | 843 | 401
| 10.55 ) 148 | 327 [ 263 1183 | 874 | 459
| 10.80 | 128 | 296 | 205 | 1213 | 905 | 517
' 11,05} 108 | 265 147 : 1233 | 936 | 575
| | |
E. 3000 Lb., 3-1/2" Stroke
| Spring Spring Number
'j Installed : - ‘
! Length 1 a | s 6 | 3 | 2 | 1 4
- ' 1
9.30 A ss3 1 - 1ol - I\ /o2s26! 2263 - |
9.55 ags | - [ s09| - |\ 2457| 2321| -
| 9.80 437 | 663 | 820 | 1046 2488| 2379 1478 |
4 10.05 379 | 585 | 731! g37| ° 2519| 2437| 1556 ;
| 10.30 321 | 507 ' 642 ' 828 25501 2495| 16341 1334| 852
I 10.55 263 | 429 | 553 | 719 2581| 25531 17121{ 1423| 961 |
f 10.80' 205 | 351 | 464 | 610 2612| 2611| 1790| 1512| 1070 |
. 11.05 147 | 273 | 375 501 2643| 2669 1868 1601} 1179 |
! 5 | i
‘ﬁ—J_»eg ; : "
|3
4000 Lb,, 4" Stroke |
Spring ai; !f
Installed , |SPr1n9 Number j
B Lengthﬂ 3 2 ] 4 5 | 6 3 2 1 4 5 $
: ' 1
| 9.55 511 - =1 = 3037, - - -
I 9.80 453 - . 836 | -H 3095/ - [2193 -
i 10.05 395 - 747 ¢ - 3153 - |2282 - i
i 10.30 337 | 526 658 ;| 846 3211 2691)2371 | 1855 |
t 10.55 279 | 448 | 5691 737 3269 2769|2460 | 1964
i 10.80 221 | 370, 480 | 628 3327| 2847|2549 [2073
| 11.0 163 | 292 | 391 519‘ / 3385| 2925|2636 {2182 |
; - i ! / 1
l : ;

l
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GENERAL CONTROLS

€01 Allen Avenue
Glendale, Califormia 8120
(213) 8426130

PO

'
'

April 18, 1980

Mr. Ray Alley

American Warming & Ventilating _
1310 Indian Wood Circle
P.O, Box 279 ' '
Maumee, O 43537

Dear Ray:

. The enclosed tables have been derived from actual test data and represent
. the statistical minimums of the actual output forces. This means that

statistically at the 80% confidence level, 98% of the units will have
outputs at or in excess of the statistice! minimum. In a practical sense
the statistical minimum of the output forces should represent a number
that can be compared to the desirec or reguired actuator output inciuding

'safety factors which were calculated during the design phase. This
should allow a reasonable judgment to be made concerning the capability

of the actuator to perform as expected. It should be pointed out that if
the actuator output does not meet the requirement, an adjustment of the
spring height may be necessary.

The tables cover ell indirect or pull units. Data on direct or push units
will be made available next week.

Our Eng!neering Department is preparing @ complete report for the basis
of these tables. This report will be available for you in & few weeks if
you would like & copy.

1 hope that this data will suffice to allow you to complete your analysis
of these actuators which you have received.

If there are any other questions, please let me know.

Very truly yours,

J. Winstel
Representative Sales Man.

A UNIT OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPOI |
e SR Vg : : : ! ; . g .



AH/NE 91 & 93
2 MINIMUM OUTPUT FORCE
AT BEGIT.;\.H G CF STROKE

T e T RS TS DA IR PRI S S ST I TR el B S e

] Spring Return Dxrec’._wn :* Hydraulic Power Direction
! 1000/1500 1b., 3-1/2" Stroke
Spring l, , rumber
| Installed | . Sprinyg Number
v Length || 3 | 2 1 4 5 P 3 2
¢ | 1
$.30 ’ Sl 728] 12660\ ’/% -1 1145
5.55 | 398 694| 1208] \_ L/// 1322 | 1176
| s.e0 || 378 663 1151 : | 1242 | 1207
| 10.05 |l 358} 632| 1093 | ! 1362 | 1238
| 10.30 { 338 601| 1035 | 1382 | 1269
| 10.55 i 318] 569) 977 ; 1402 | 1300
| 10.80 | 298] s38| e19 | 1422 {1331 4
| 11,05 || - s07| 861 - e
- S ‘ )
Psie - 3000 Ib., 3-1/2" Stroke »
| length 2 | 1 4 .| 5 1 | 4 5 | 6
9.30 725 | 1266 - [2134 //2984 2799 - |238s ! -
9,55 694 | 1208 | 1708|2045 | 2546 \\ 13015 {2857 | 2636 | 2454 {2233
9.80 663 | 1151 | 1630(1957 | 2437\ / 13046 12914 | 2714|2542 |2342
| 10.08 632 | 1093 | 1552|1868 | 2328 | \/ 13077 |2972 | 2792 | 2631 |2451
| 10.30 601 | 1035 | 147411780 | 2219 ° 13108 |3030 | 2870 | 2720 |2560
| 10.55 569 | 977 | 1396/1691 | 2110 F 3139 13088 | 2948 | 2809 |2669
| 10.80 538 | 919! 13181602 13170 {3146 | 3026 | 2898 12778
| 11.05 507 | 861 | 12401513 13201 {3204 | 3104 | 2987 {2887
| L | A
r : .
! I::t’:;’lid | - 4000 1., 4" Stroke |
| length. '3 | 2 [ 1 | a | s | 63 f2 1 lals |e
| 9.58 /| 1319] - 2204 - 3956 | - 13566 | -
9,80 | 1261| 1775| 2115
10.05 n 1203 1697| 2026
10.30 1146| 1618] 1837
' 10.55 1087 1541| 1848
| 10.80 1029} 1463| 1759
| 11.08 971| 1385 1670
, ——




'E &
20 MINIMUM CUTPUT FCRCE

. ) S
{ Spring Return Direction Hydraulic Power Direction
1000/1500 Lb,, 3-1/2" Stroke
Spring | Spring No.
| Installed! !
| Length | 3 2 1 4 5 6 3 2 ] 4 5 6 |
$.30 | =~ ! 291! 461 - | 711 155
9.55 |(118 | 260 | 403 1042 | 742 | 213 !
9.80 !l 98 | 229 | 346 1062 | 773 | 270 X
. 10.05 I' 78 | 198 | 288 1082 | 804 | 328 1
. 10,30 || s8 | 167 | 230 1102 | 835 | 386 '
10.55 ;! 38 | 136 | 172 1122 | 866 | 444 ;
10.80 |i 18 | 105! 114 1142 | 897 | 502 ‘
11,05 || - | 74 56,///// \\\\\ - | 928 | s&0 \\\\\\:
| Sering | 3000 1b., 3-1/2" Stroke I
. Installed ; - = b
length | 3 2 1 | 4 | s [ & [ 3 | 2 1 4 : 6 |
.30 /4 291 | 461 L - 2550|1994 - | 11286 -
.55 |i | 260 | 403 | 623 | 806 {1027\ | 2581 2052 | 1551 | 1215 | 714
9.80 | | 229 | 346|545 | 718 | 918 | 2612 2109 1629 | 1303 | 823
' 10.05 | | 198 | 288 | 467 | 629 | 809 :// 2643 | 2167 | 1707 | 1392 | 932
| 10.30 | | 167 | 230|389 | 540 | 700} f | 2674| 2225 1785 1481 | 1041
10.55 | | 136 | 172 | 311 | 451 591L | 2705| 2283 1863 | 1570 | 1150
10.80 | {105 | 1141233 | 362 | 482 2736] 2341} 1941 | 1659 | 1258
11.08 | |74 56| 155 | 273 373% 2767 2399 2019 | 1748 | 1368
s i :
| Spring | 4000 1b., 4" Stroke i
Installed . :
Length © 3 2 | 1 E 5 3 | 2 1 4 5 6 |
4
.55 388 | - | 788 | 3036 2150 - |
9.80 341 | 535 | 699 ] 3094 | 2581 | 2239 | 1726
10.05 283 | 457 | 610 , 3152 | 2659 | 2328 | 1835
10.30 225 | 379 | s21 3210 | 2737 | 2417 | 1944
10.55 167 {301 | 432 ‘ | 3268 | 2815 | 2506 | 2053
10.8¢C 109 | 223 | 243 | 3326 | 2833 | 2585 | 2162
11.05 51 {145 | 254 f | 3384 | 2971 | 2684

2271



AH/NH 81 & 93
MEAN OUTPUT FORCE
AT BECINNING CF STROKE

_=

Spring Return Direction Hydraulic Power Direction

f 1000/1500 Lb, 3-1/2" Stroke
. Spring Spring Number
'Installed

. Length | 6 l{ 3 2 |

f 9.30 | ; - 1449
r 9,55 | : 1700 | 1480
| 9.80 | : :

| 1720 | 1511
10.05 § i {11740 1542
10.30 | 1760 | 1573
10,55 | . 1780 | 1604
10.80 | | : 1800 | 1635
11,05 | ' 1820 | 1666 !

N\

'
1 \
e TN,

=

3000 Lb, 3-1/2" Stroke

| Sprirs Spring Number

Installed
Length : 6

9.30

9,55 1732 | 2620 |
5.80 1654 | | 2517
10.05 1576 ; 2402

10.30 il498 ; | 2293
10,55 : | 1420 | ' 2184
10.80 | 1342 ! ' 2075
11,05 9345 1264 1966

4000 1Lb, 4" Stroke

Spring Spring Number

' Installed -
Length 5 6 3

e.55 fi 2278!

.80 [ 2189/
10.05 : 2100,
10.30 2011
10.55 / 1622!
10,80 % 1833!
11.05 ) 1744




AH/NH 91 & 83

MEAN QUTPUT FORCE
AT END CF STROKE

Spring Return Direction

Hydraullc Power Direction

=

1000/1500 Lb., 3-1/2" Stroke

Spring Spring Number
Installed l
| Length | 3 2 6 | 3 2 |1 4 5 6
. 930 - 420 - 1015 | 446
. 9.55| 151 ‘389 1420 (1046 | 504
. 9.80f 131 | 358 1440 {1077 | 562
10,05} 111 | 327 H14so 1108 | 620
. 10.30f 81| 296 1480 ;1138 | 678
| 10.55] 71| 265 1500 |1170 | 736
. 10.80| 51| 234 1520 [1201 | 794 p \\\\\
11.05 ; 31| 203 1540 11232 | 852
: L ‘ _m:————‘____.r_—:-;:J
| 3000 Lb, 3-1/2" Stroke |
| Spring Spring Number
HInstalled . , ,
' Length 3 2 | 1 4 | S 6 | 3 1 2 | 1 4 5 £
b 1 1 ! 1 [ — i
9.30[\ ‘/ 20! 538 - oese! - [N /i 2995' 2438 - | 1571 -
; 8.550\ 389! 477| 697 880 1101 | 3026| 2497| 1996 | 1660/ 1158
| 9.80 / 358 4181 619! 791i gc2l \ / | 3057| 2585 2074 | 1749 1268
| 10.05 / 327 361| 541! 702/ 883 3088| 2613 ) 21521| 1838 1377
10,300 ) 296/ 303| 463 613' 774 3119 2671 2230! 1927| 1486
i 10.55 /\ 265{ 245| 385! 524, 665 | 3150 2729} 2308 2016| 1595
' 10.80 | 234 187{ 307! 435] 556 3181| 2787 | 2386| 2105| 1704
| 11.05) ) 203; 129, 229 346; 447 3212| 2845 2454; 2194| 1813
| / ' s
: e e e e
f s 4000 Lb, 4" Stroke 3
' Installed iSp:’ing Number ;
| length | 3 2 1 4 8§ 1 & 3 2 1 4 5 6
| 9.55 [ 473 | - ., 862 o 3784 - | 2898 -
I e.e0 | \\ 415 | 609 773 | 967 3842 | 3329 2987| 2474
} 10.05 357 | 531 ' 684 | 858 ” 3900| 3407 3076| 2583
' 10.30 / 299 | 453 595 , 749 3958 | 3485| 3165| 2692
. 10.55 241 | 375 | 506 ! 640 4016| 3563 | 3254| 2801
} 10.80 / 183 | 297 | 417 | 531 4074} 3241 | 3343| 2810
11,08 / 125 | 219 ! 328 | 422 / 4132 | 3719 3432 3015 '
| . // | /// : v}
! i
h : | [ oo ¥



AH/NHS2, 94
20°MINIMUM OUTPUT FORCE
AT LEGINNING OF STROKE

F e ===
! 1 Spring Return Direction Hydraullc Power Direction :
| ) 1000/1500 Lb, 3-1/2" Stroke
I_ Spring | Spring Number
| 1nstalled frm _ - ,
| Length | 2 2 6 3 2 ] 4 5 6
I 9,30f - - - - - l
| 9.55} - | 725 - | 844 - |
9.80 | ¢16| 694 | 1038 875 699].
10,05 | 336 | 663! 1058 906/ 757

| 10.30f 376 | 632 | 1078| 937 815 :
| 10.55] 356 601! 1098 968 873 1
| 10.80| 335 569 1118 999! 931 }
| 11,05 316 | 538 E 1138 1030i 989l : i
| i f
g . ; ZTIT TR
| T | 3000 Ib, 3-1/2" Stroke :
i Spring Spring Number ]
" Installed T : : ,

length | 3 oy A 4 ! 5 6 || 3 | 2 | 1 4 | 5 6 |

| | : ' ’

9.30 ||\ - 1266 - - -l L - 2168 - - -
| 9.55 ) 725, 1208) - | 2078] - |\ 2430 2226 - |[1704| - |
[ 9.80] \ €941 1151} - ‘1989 -l \ [ 2461 2284 - |1793| -
| 10,05 663| 1093| 1590, 1900 2397(| \/ | 2492| 2342 | 2068 | 1882 | 1612 |

2523 | 2400 { 2146 ; 1971 | 1721 |

10.30 A 632 1035 1512 1811, 2288
10,585

10.80
11.05

2554 | 2458 ! 2224 | 2060 1830 h
2585| 2516 | 2302 | 2149 | 1939 ||

2616 2574 2380i2238 2048

601! 977 14341 1722! 2179
569 919 1356 1633! 2070
S38| 861] 1278 1594 | 1961

= e e

Soring 4000 Lb, 4" Stroke
! : S ber
i Installed Ll Aok '
| Length 3 2 1 R 3 3 | 2 1 4 5 6
{ i ‘
| a.s5 lms| - -1 - el -] - -
j» 8,80 1261 - 12146 - 3232 - 12753 -
i 10,05 1203 - ‘2057 -~ 3290 - | 2842 -
I 10.30 1146 | 1657 1968 : 2480 3348 3100{ 2931 | 2686 ||
¥ 10.55 1087 | 1579 ;1879 12371 \ 3406] 3178|3020 27955?
i 10.80 1029 | 1501 ; 1790 | 2262 ,
i 11.08 971 | 1423 | 1701 | 2153
.‘ ' !
: |
1 H
5



AH/NE 92, 94
2C MINIMUM OUTPUT FORCE
AT END OF STRCKE

i Spring Return Direction 1 Hydraulic Power Direction :
l
gl § 1000/1500 Lb, 3-1/2" Stroke }
| ol : -
| Installed SRESN Fuwbe
. Length 3 5/T 3 2 1 4 5 6 |
! ' - - —_—
| 9.30] - ///7 - . :
| 9.55| = - 1470 - |
i 9.80f 136 796 | S0) 5 g
i 10.05f 116 816 | 532 63 |
| 10.30} 96 836 | 563 | 121 }
| 10i55 | 76 | 856 (594 | 179 ;
| 10.80( 56 | 876 | 625 | 237 |
| 11.05] 36 b 896 | 656 | 295 | |
! \,f ‘ | !
| : 3000 Lb, 3-1/2" Stroke ‘s
| Spring ' . |
| Installed ; Spring Number 4 , *
[ length | 3 | 2 j 1 | 4 (s | 6|3 211 ]a]s s |
/ H ] ! | |
| 9.30 ¢\ /’ - ; 461, - ! R LS A V'L 7 i - -
. 9.5sp\ /| 201y 403 - @ 838 - ' /|20s6) 1532| - | 636 - |
{ 9.80f \ / 260 - ' 749 - ./ | 2087] 1590 - 72% - |
| 10.05f 229’ 288 sos! 650 878 / |2118) 1648 1133} g14| 822 |
10,30 £\ 198 230 427 571y 769l A | 2149 1706 1211, 903| 31 |
| 10.55) / 167! 172} 349! 482! seof /' |2180| 1764 1289 992/ 1040 |
| 1o.80 / 136! 114| 271! 393| 551 / \ 22111 1822 | 1367 | 1081} 1149 i
| 11,05/ 105; 56! 193' 304! 442/ \|2242| 1880} 144c! 1170 1258 ¢
| ! % | | [\ % |
| | I s 3 !
| 4000 Lb, 4" Stroke |
; Spring . !
' Installed . Speing Number ’
i length | 3 2 ) 4§ . 8 | & 3 2 1 4 5 6 |
" ssﬁ | | I ;
| : 393 - ;. - - 2381 | - - -
! 980 41| - : 730 - 2439 | - (1532 | - |
| 10,05 283 - ' 6dli - 2497 | - l1e21 | - |
. 10.30 225 | 417, 5521 744 2555 {2031 (1710 |1180 |
' 10.55 , 167 | 339, 483! 635 2613 [2109 |1799 |1208 |
¥ 10.80 109 | 261 374 526 2671 {2187 |1888 [1408 |
11,05 // 51 183i 285 | 417 2729 2265 }1977 (1517 ﬁ
| ; | /// - b
J' L/ i ] _J— s — L‘; : L—-_—_‘ '-H.
i A ¥ N



AH/NH ¢2, 94
MEAN QUTPUT FORCE
AT EEGINNINGC CF STROKE
‘r =L Spring Return Direction J Hydraullc Power Direction

} 1000/1500 Lb, 3-1/2" Stroke
; Spring

, ! Spring Number i
| Installed | v :
| Length | 3 e 3 3 2 1 4 5 6
!‘ 9.30 | - - l134o : - - | 835 ;
|  9.55{ - | 854 {1282 : - | 1107 893 i
| 9.80 | 449 | 823 {1224 | 1364| 1138/ 951 :
i 10.05 | 429 | 792 | 1166 | 1384| 1169| 1009 /] i

10.30 | 409 | 761 |1108 1404] 1200] 1067 |
10.55 | 389 | 730 | 1050 | 1424] 1231] 1125 {

| 10.80 | 369 | 699 | 932 ; | 1444] 1262] 1183] /] |
| 11.05 | 349 | 668 | 934 | 1464 1293 1241;/// |
’ | : | 1

= —

3000 Lb, 3~-1/2" Stroke

|
‘ |

- Cpring | Spring Number |

| Installed - , . .

! Length | 3 2 | 1 4 ' s 6 [ 32 2 | 1 'BE 6 |
9.30 {\ - 1340 - - - [ - 12888 = | - -
9.55 854 | 1282 - j2150| - |\ 2813 | 2611 | 2295 | - {1777 |
.80 \\ 823 | 1224 | - [2061| - \\// 2844 | 2669 {2373 | - | 1886

I 10.05 792 | 1166 | 1614 | 1972 | 2471 | 2875 | 2727 | 2451 | 2267 | 1998

| 10.30 761 1108 | 1536 . 1883 | 2362 X\ | 2906 | 2785 | 2529 | 2356 | 2104

10.55 ! / 730 | 1050 | 1458 | 1794 | 2253 //\ 2937 | 2843 | 2607 | 2445 | 2213

' 10.80 / 699 | 992 | 1380 ! 1705 ! 2144 2968 | 2901 12685 2534 | 2322

| 11.05 |/

668 | 934 { 1302 1616 | 2035 / \ 2999 | 2959 I 2763 } 2623 | 2431

L oE |

-

-~

-
-

o 4000 Lb, 4" Stroke ;
i oring :
Installed ’Spring Number |
|l Length | 3 2 1 4 | 5 | 6 I 3 | 2 1 4 5 6 |
1 ) 13 i
| ! g
1: ¢.55 / 1393 | - : = ; -l 3818 | - - -
. ©.80 // 1335 | - 2220 | =~ 3877 | - (3398 | - |
| 10,05 /1277 | - 2131 i - | 393f | - [3487 | - |
4 10.30 / 1219 {1731 ;2042 iz:i:4 39¢  |3765 [3576 (3331 |
i 10.55 /N . 1161 |1653 [1953 244, 4051 |3843 {3665 |3440
i 10.80 ' 1103 {1575 11864 2336 4109 {3921 |3754 |3549
{  11.05% \ |i045 {1497 1775 {2227 4167 |3979 |[3843 3858
“ - ¥ l . ‘
t ¢ \ 3 / i
1 . | / ,(
- . = e ———
7 .



AH/NH 92,94
MEAN OQUTPUT FCRCE
AT END CF STROKE

Spring Return Direction

|

Hydraulic Power Direction

1000/1500 Lb, 3-1/2" Stroke

i Spring Spring Number
(Installed
| Length | 3 2 1 6/ 3 /) 1 4 | s 6 |
I 9.30] - - | 535 /// - - | 141 ,//2
. 9.55) - | ‘420 477 - | 732 | 19¢ ///’ !
| 5.B0| 169 | 389 | 419 1122 | 763 | 257 3
10.05 § 149 | 358 ! 361 | 1142 | 794 | 315 l
' 10.30 ) 129 | 327} 303 1162 { 825 | 373 l ;
10.55 | 109 ; 296 ' 245 | 1182 | 856 | 431 ;
| 10.80| 89 265 187 1202 | 887 | 489 I
11,05 69 234 129 1222 | 918 | 547 ; !
: ; : | ' | g |
2 e e e
| T 3000 Lb., 3-1/2" Stroke
;1 Spring Spring Number i
{ Installed T : A . i
' _Length | 2 2 | 1 4 |5 6 | 3 | 2 | 1 4 5 6 |
| 1 ! i . R i
9.30 |\ -osasl oo b ol O el L] esa| -
9.55 \\ 420! 477( - . 811y - i) /| 2439] 1917] - | 1021 - |
| s.80f \ 3es| 419] - ! g2/ - // 2470| 1975 | - | 1110| -
| 10.05 3sg| 361| s79! 733 @52 2501 2033 | 1516 1199| 686
' 10.30 327] 303 501 644, 843 2532 2081 | 1594 | 1288| 795
| 10.55 296| 245| 423| 555{ 734 2563) 2149! 1672 | 1377| 904
~10.80 // 265! 187| 345! 466| 625 2594 2207 | 1750 | 14566 1013
| 11,05 / \| 2341 129’ 267 377 516 2625
L—_ju

4000 Lb,

4" Stroke

| i
| Spring L Spring Number !
‘Installed , , -
| Lesgth § 3 | 2 | 1 | 4 s | s Ls 2 | 1 | &« ] s [ 6 |
| /1 ;
{  9.55 473 | - - - /13026 | - - -
I 9.80f as| - | soa| - & / laosa| - |2197] - |
|  10.05 357 - 15! - / 3142 - | 2266 -
1§ 10.30 299 | 491, 626 818 / 3200 (2676 | 2355 | 1835 |
{ 10,55 241 | 413, 537 709“ / 3258 | 2754 | 2444 | 1944
10.80 /// 183 | 335, 448 | 600 / 3316 | 2632 | 2533 | 2053 |
Lo 33088 125| 257 . 359 491 /* 3374 | 2910 | 2622 | 2162 i
| L
b oY 1 r
—— S rmax - - . — -




AE/NES9S, ¢7 & 98
2 0 MINIMUM CUTPUT FCRCE
AT BEGINNING OF STRCKE

‘ “ Spring Return Direction | iiydraulic Power Direction
! 1000/1500 lb., 3-1/2" Stroke

|
I
| Spring lf Spring Number

Installed: ] ,
Lencth | 3 | 2 | 6l 3 2 1 4 5 6
| ’ ’ | p
| 9.30 | - ! 756 | - | 1165| 993 .,
9.55 | 437 | 725 1335 | 1126/ 1051 L
©.80 | 4i7, 694 1355 1227 1108 /|
10.05 | 397 ' 663 1375| 1258 1166
| 10.30 | 377 | 632 1395 | 1289 1224 | V///
10.55 ! 357 | 601 1415 | 1320| 1282
| 10.80 337 570 1435 | 1351 1340 //// N\\\
| _11.05 ! 317 539’ | 1455 1382 1398 )/
: Spring || '
Installed il 3000 1b., 3-1/2" Stoke
| Length | 3, 2| 1| 4] s 6l 31| 2 1 4 s | 6
' " | | il Ji |
! "\ i : _ , _ l:'\ ' = ' i
¢.30 | | 756 1284 | 2132 i\ /! 3004| 2461 l
| 9.85 f [} 725, 1226 1714| 2043 | 2531] \ [ | 2035| 2519 | 2682 | 2507 | 2288
| 9.80 | | 694 1169 | 1636/ 1955 | 2422 \/ | 3066 2577 | 2760 | 2596 | 2408
| 10,05 | A | 663 1111 1558 | 1866 | 2313 3097 | 2635 | 2838 | 2685 ; 2517
10.30 i /\ ! 632 1053 | 1480, 1777 | 2204f / 3128 2693 | 2916 | 2774 ! 2626
| 10.55 |/ \: 601 995 1402; 1688 | 2095, / | 3158| 2751 | 2994 | 2863 | 2735
| 10.80 4/ \| 570" 937 1324] 1599 | 1985| / 3190 2809 | 3072 | 2952 | 2844
| 11,05 § \ 538 879 | 1246, 1510 | 1 a77l \ 3231 2867 | 3150 | 3041 | 2353
. Spring | ; 4000 lb., 4" Stroke
| Installed
| Length 4 5 3 3 2 1 4 5 3
| \
| ~9.55 - | 2238 -\ 3968, - | 3585; -
| 49.80 1810{ 2147 2657 '\ 4026| 3838( 3674 ! 3486
| 10.05 1732 2058| 2548 \ 4084} 3916 3763 3595
; 10.30 1654 1969| 243% \  :142| 3994| 3852 3704
| 10.55 1576 1820| 2330} | ¢200| 4072| 3941 ; 3813
. 10.80 1498° 1791 2221f v | 4258 4150| 4030 3982
' 11.05 1420) 1702| 2112, : 4316 4228| 4119, 4031

e r—————




R

AH/NHSS, 67 & 98
2 O MINIMUM CUTPUT FORCE
AT END OF STROKE

ﬁi Spring Return Direction t Hydraulic Power Direction _
s | 1000/1500 1b., 3-1/2" Stroke |
pring | ' ' i
Installede: ‘ SprmgT Number N
Length | 3 | 2 1 4 | s 6 | 3 2 1 4 5
930 - | 322 a9 | - | 731 188 |
. 9.5 4157 291 | 421 \\\\\ L 1055 | 762 | 246 1 i
: 9.80 {137 | 260 | 364 \ F 1075 | 793 | 303 ! \\\ !
| 10.08 “117 229 | 306 k 1095 | 824 | 361 | !
' 10.30 q 97 | 198 | 248 1115 | 855 | 419 i |
| 10.55 1 77 | 167 | 190 1135 |
| 10.80 | 57 | 136 | 132 | 1155 | i ?
| 11.05 j 37 | 105 74 | ' 1175 g ; i
' 1
;. ‘Smiog 3000 lb., 3-1/2" Stroke !
{ Installed— | l TR ; ]
length |3 | 2 | 1 4 5 6 3 12 |1 la : :
9.30 | 322|478 | - lees | - A fas70 fao27| -|u7s i -
, 9.55 |\ 291 {421 | 620 | 804 [1012 '\ /i2601 | 20851597 { 1268 | 780
. 9.80 1, 260 | 364 | 551 | 716 | 903 |\ /12632 | 2142 | 1675 | 1356 | 889
| 10.05 | 2291306 |473.| 627 | 794 \ / 12663 | 2200 11753 | 1445 | 998
' 10.30 § 198 | 248 | 395 | 538 | 685 | Y |2694 | 2258 (1831 ;1534 (1107
. 10.8s % /i1 1671190 [317 | 449 | s76} [\ (2725 | 2316 | 1909 | 1623 1216
| 10.80 i [\ | 136|132 |239 | 360 | 467 [ [ \ 12756 | 2374 | 1987 | 1712 {1325
| 11.05 4 105| 74 | 161 | 271 |- 358, ‘i2787 2432 'zoss 1801 {1434
{ i % L]
i ] ! \ , | 1
‘ Rpeing 4000 1b., 4" Stroke :
- Installed . : %
| length. | 1 4 5 &1 %k 2 1 4 5 s !
| e.ss 37 | -|s20]| -\ l 3048 | - |2168 -
. 8.80 | 379 | 570 | 731 | 921 ; 3106 [2598 |2258 | 1750
| 10.05 | 321 | 492 | 642 | 812 | 3164 12676 !2347 | 1859
| 10.30 | 263 | 414 | 553 | 703 3222 [2754 |2436 | 1968
| 10.55 205 | 336 | 464 | 594 | I\ | 3280 |2832 2525 | 2077
| 10.80 § . 147 | 258 | 375 | 485 | '3338 {2910 |2614 ! 2186
11.05 | ;,// | ' 3396 12988 2703 | 22986



AH/NH 85, 97 & 98
MEAN OUTPUT FCRCE
AT BECINNING OF STROKE

— —_

Spring Return Direction § Hydraullic Power Direction

———

1000/1500 Lb, 3-1/2" Stroke

| Spring Spring Number

'Installed !
' Length 3 1

. f 6
.30 | § 1284
9.55 | | f 1342
.80 | : : 5 1400

10.05 | | ~ 1458
10.30 | | . 11516
10.55 | | i 11574
10.80 | 11632
11.05 | : | 11690

30C0 Lb, 3-1/2" Stroke
Spring Number
Length | a s 6 | 3 | 2 |
i ' /" 1
9.30 |\ - 12206 - |\ /!3449' 3277
9.55 | \ | 1788 | 2117 | / | 3480 3335 | 3127 | 2952
9.80 1710 | 2028 |/ | 3511 3393 | 3205 | 3041
10.05 | \/ 1632 | 1939 \/ | 3542 3451 | 3283 | 3130
10.30 | 1554 | 1850 /\ 3573 | 3509 | 3361 | 32

Spring
Installed

1

10.55 | | 1476 | 1761 | | 3604 | 3567 | 3439 | 32

10.80 | / 1398 | 1672 | \ | 3635 | 3625 335
/ \
\

11,08 | ; 1320 | 1583 | 3666 | 3683 3486 |
, : l
1 ' e ! 'l ' ! \

4000 Lb., 4" Stroke

Spring Spring Number
| Installed ,

Length - 6 3

8,85 - . 2310
.80 1884 2221
10.05 1806 ' 2132 |
10.30 1728 2043 .
10.55 ‘ 1650 ' 1954 !
10.80 ‘ 1572 | 1865
11.05 1494 | 1776

'
i
|
i
i
'
|
!




AH/NH 95, 87 & 98
. - : MEAN OUTPUT FORCE
AT END OF STROKE

F T 3

j Spring Return Direction l Hydraulic Power Direction :

| i

] 1000/1500 Lb, 3-1/2 Stroke ;

| Spring | Spring Number |
Installed jr=— r : : ’,
, Length || 3 2 | 1 4 | 5 6 3 2 1 | 4 5 §-
| | i 1 /] i
| 9.30f -] 451 3,\\\\ ///// - (1035 | 478 |
| 9.55| 190 | ‘420 95 1433 11066 | 537 ;
. 9.80| 170 | 389 | 437 , 1453 {1097 | 595 ;
. 10.05| 150 | 358 | ; 1473 {1128 | 653 ;
{  10.30f 130 | 327 | : 1493 (1159 | 711 .
| 10.550 110 | 296! ; 1513 11190 | 768 l
| 10.80f 90| 265 | : 1533 (1221 | 827 i

| 11.05) 70 ' 234 1553 {1252 | 885 |

i i A’ ! l l
| | ‘ 3000 Lb, 3-1/2" Stroke ’;
! Spring |} ' Spring Number ‘E
| Installed T : I ‘L
| Length 3 2 |1 4 ! 5 6 || 3 2 1 4 | S 6 |
i t | ‘ ! I |
9.30 as1! ssal - | oeer! - o Msois!aar2! - lyeaa| - |
L 9.58 || 420! 49s| 703! 78| 108s| ' |3046) 2530 2042 | 1713 1225 )
I e.80{ | 3891 437| 625! 789 977/ ;| 3077 2588 | 2120 | 1802 | 1334 |
10,05 f | 358 379| 547! 700] 8cell |/ | 3108 2646 2198 | 1881 | 1443 %

| 10.30 327| 3211 469" 611 759l | 3139|2704 | 2276 | 1980 | 1552 |
| 10.55 /\ 2967 263| 391 s22| 650f ;. {3170 2762 | 2354 | 2069 | 1661 |
p 10.80 % F % 1 285; 205 3131 433 541 s \ | 3201 | 2820 | 2432 | 2158 1770 |
| 11.05 / \ | 234, 147, 235 344 432}/ | |3232| 2878 | zs1oi 22471 1879 |

|

S 0 e il e R O A
, , T —
!

Rt 4000 Lb, 4" Stroke ,;

§ SEag ing Numb s
' Installed Shring Bumber -
J Length 3 ) 3 1 4 S 6 |
]

2 |
AN 3796] - | 2017 - |
995 3854| 3346! 3006 2498 |

2 :
i \ {
I 9.55 8\ 511 - . 894
1 5.80 \\ 453 | 644 : 805

Yt

N

o
s el o e S e s epeseli it

] 10.08 \ 395 | 566 ' 716 ; 886 3912| 3424| 3095| 2607 |
| 10.30 \ 337 | 488 627 | 777 | . 3970 3502| 3184| 2716
1 10.55 A 279 | 410 ' 538 ! 668 A 4028 3580| 3273| 2825 |
| 10.80 FiL 221 | 332 | 449 | 559 / 4086 3658| 3362| 2934 |
11.05 /// 163 | 254 | 360 | 450 4144 3736| 3451| 3043

. } / : <}

L*-




[

——

AHE/NH 96
20 MINIMUM OUTPUT FORCE
AT BEGINNING OF STROKE

— — -

g [ Spring Return Direction Hydraulic Power Direction
! l
| g 1000/1500 Lb, 3-1/2" Stroke
. Spring | Spring Number
‘Installed jr— .
Length | 3 2 | 6 3 2 1 4 5 6
f I Sk
I s.30 | - 787 | - | 831 | 611 |
| 9.55 | - | ‘7586 - | 862 | 66¢ - ;
| 9.80 | 455 725 | 1048 | 893 | 727 p | |
| 10,05 | 435 | 694 | 11068 | s24 | 785 |
| 10.30 | 415 | 663 | 1088 | 955 | 843 i
| 10.55 | 395 | 632 | 1108 | 986 | 901 |
| 10.80 | 375 | 601 | 1128 {1017 | 959 |
| 11.0% f 355 570 | 1148 1048 {1017 |
| .
! | el
a— 3000 Lb, 3-1/2" Stroke |
Wi S mber
| Installed : i L . : |
‘Length | 3 | 2 j 1 | 4 s |63 [z 11 ]4a]5s s |
i 1 : i i —— g~
5.30 |\ 787! 12841 - l21ea | - |\ 2416 1878 . - | 1662| -
| 9.55 756| 1226 - 12075 | - 2447 1936 - |1781] -
| 9.80 725] 1169 1674|1985 {2491 | | 2478 | 1994 | 2030 | 1840 1560 |
| 10.05 694 1111 15961897 '2382 || \/ | 2509 2052 | 2108 | 1929 | 1668
| 10.30 663] 1053| 1518 '1808 2273 2540 21101 2186 | 2018 | 1778
| 10.55 632§ 995| 14401719 '2164 2571| 2168 | 2264 | 2107 | 1887
| 10.80 601:. 937 1362 1630 |2055 2602 | 2226 | 2342 | 2196 | 1996 |
11.05 570 879; 1284 /1541 ;1946 2633| 2284 | 2420 | 2285| 2105 |
i |
Sering 4000 Lb, 4 Stroke zg
Installed -Spring Number '
RIS PN ENTEEE R E R EN R EN EEE S
| i ]
| ¢9.55 17 8 SRR R | 3185 | - - -
I s.80 1299 | - 2178} -~ , 3243 | - 2769} - |
il 10.05 1241 - '2088 - 3301 | - |2858| ~-
{ 10.30 \ 1183 | 1692 2000 | 2508 = 3359 | 3115 | 2947 | 2707
i 10.55 \ 1125 | 1614 { 1911 | 2399 | x 3417 | 3193 | 3036 | 2816
i 10.80 \ -] 1067 | 1536 | 1822 | 2290 \ 3475 | 3271 | 3125 | 2925
| 11,08 1009 | 1458 | 1733 | 2181 s 3533 | 3349 | 3214 | 3034
L \ | ‘ 3
i e !
| ; # | - i S—— : i = e
& s

13



~ RH/NH %
2 O MINIMUM OUTPUT FORCE
AT END OF STROKE

i Spring Return Direction t Hydraullc Power Direction
'f
S 1000/1500 Lb,3-1/2" Stroke
Spring | .
i ! Spring Number
Installed -
| Length 3 2 1 ‘ 3 2 1 4 :
f 9.30 f - | 353! - - | 457 - ////
i 9.55F - | 322! - | - | 488 -
| 9.80 ) 175 | 291 | 364 ¢ 808 | 519 | 33
| 10.05| 155 | 260 | 306 | 828 | 550 | 91 j
| 10.30 § 135 | 229 | 248 848 | 581 | 149 |
| 10.55 | 115 | 198 { 100 i 868 | 612 | 207
| 10.80| 95! 167 132 ! 888 | 643 | 265
i 11.05¢ 75 136 74 . 908 | 674 E 323
ﬁ ‘ I ! l v
§ 3000 Lb, 3-1/2" Stroke f
| Spring Spring Number |
 Installed T : - , ;
[ Length § 3 | 2 {1 | 4 ;s |6 s [2 1T 4 1 |8
1 \ r ] | T
; 9.30 353! 479 - ! 928! - %1 . 204z 1503, =~ | 593 -
. 9.55 322’ 421f - : 836; - |\ // 2073 | 1561 | = | 682 -
. 9.80 291! 364| 589! 747i 972l \ 2104 1619 [ 1094 | 771| 250
T 10.05 260 306| s11! 658! ee3fl \/ [2135|167% | 1172| 860| 35¢
| 10.30 2291 248} 433' 569 754f A [2166{ 17 3| 1250| c49) aeg
| 10.55 198 190| 355 480! e4sf /\ |2197| 1:.31i1328 1038 s77 g
10.80 167: 1321 2771 381| 536 \ 2228 | 1851 | 1406 | 1127 | 686 |
11.05 1361 74; 163 ¢ 302 427 2259 | 1309 | 1484 | 1216 795 |
F 1% 5 e \ | ;
? 4000 Lb, 4" Stroke :
. Spring Spring Number 5
| Installed : :
. Length ﬂ 2 1 4 . 51 6 I 1 4 | s | & |
| s.58 37| - -1 - i 2392 | - | - f - |
| 9.80 37¢ | - : 762 - 2450 | - [1s48| - |
‘? 10.05 321 - ' 673 - | 2508 | - 1638 | - |
10.30 263 | 452 584 . 772 ! 2566 {2046 |1727 {1211 |
j 10.55 205 | 374 ' 495 663 2624 | 2124 | 1816 | 1320 ||
i 10.80 3 147 | 296 | 406! 554 2682 | 2202 | 105 | 1429
f 11.08 89 | 218 317 | 445 } 2740 {2280 |1994 [1538 |
]
| / ? | t
t v —— : L Jl - - ————
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AH/NH ¢6
MEAN OUTPUT FORCE
AT BEGINNING OF STRCKE

—

: : Spring Return Direction | Hydraullc Power Direction
! [ i
. 3 1000/1500 Lb., 3-1/2" Stroke |
| Spring | Spring Number |
Installed jr— :
Length | 3 2 6 3 2 1 4 5 6
| ¢
9.30 | - | 916 - | 1006! 863 //§
9.55 f - | ‘885 - | 1127] 921 //,// §
| s.e0 | 488 | 854 1375 | 1158| 979 ;
! 10.05 | 468 | 823 1395 | 1189 1037 g
| 10.30 | 448 | 792 | 1415 | 1220| 1085 i
' 10.55 | 428 | 761 1435 | 1251 1153 i
!? 10.80 | 408 | 730 1455 | 12821 1211 i
. 11,05 388 | 699 | 1475 | 1313| 1269/ i
I ! ? | | i
L 3000 Lb., 3-1/2" Stroke =
‘; Spring Spring Number }
" Installed T T ‘ : . 4
Length 3 2 | 1 ! 4 ! 58 ] 6 | 3 | 2 | 1 4 | 5 6 |
. T 1 : T ' 7 | I LT
| ! i l | ~ ! [ ;
9.30 \ 9161358 | - 2237, - ;\ [i2800 2581 | - |2046| - |
i' 9.55 \ 88511300 | - 2148| - | 2831 2639 - | 2135 -
! 9.80 854 | 1242 | 1748 | 2059 | 2565 | 2862 | 2697 | 2413 | 2224 | 1943 |
I 10.05 823 | 1184 | 1670 | 1970 | 2456 12893 | 2755 | 2491 | 2313 | 2052
i 10.30 792 1 1126 | 1592 . 1881 | 2347 2924 | 2813 | 2569 | 2402 | 2161 |
| 10.55 761, 1068 | 1514 | 1792 & 2238 2955 | 2871 | 2647 | 2491 | 2270
| 10.80 730 : 1010 | 1436 : 1703 ' 2129 | 2986 | 2929 | 2725 | 2580 | 2379 |
| 11.05 6995 952 | 1358 1614 | 2020 | 3017 | 2987 | 2803 | 2668 | 2488 |
| - ! i |
‘. ) ‘ ‘ i 1 | i
] i
e 4000 Lb, 4" Stroke !:
' Installed !Sprmg e '
| length | 3 | 2 NESE SRR EE 1 4 | s | & |
1 I {
| 9.55 70T ERESRRECREES SR SR 3830] - - -
. 8.80 1373 - - 22s52] -\ ; 3888/ -~ | 3414 - |
i 10.05 1315) - ' 2163, - | 3946 - | 3503] -
i 10.30 1257| 1766 2074: 2582 4004| 3760 3592| 3352
1 10.55 1199 1688  1985' 2473 4062| 3838| 3681| 3461
| 10.80 1141 1610, 1896, 2364 | 4120| 3916| 3770| 3570
i 11.05 1083| 1532, 1807 2255 l 4178 3994 385%| 367¢ |
: | | !
] | V L ]
i — - —— -
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AH/NH 96
MEAN OUTPUT FORCE
AT END OF STROKE

D e —— e ———— e i

i ;' Spring Return Direction | Hydraulic Power Direction
™
i 1000/1500 Lb., 3-1/2" Stroke
] o y - J
Installed I _ Spring Number
, Length 3 2 1 4 | 5 6 || 3 2 1 4 5 6
| 1 -
| 9.30| - | 482 553 - | 719 | 169
| 9.55F - | 4511 495 ! - | 750 | 227
| 9.80| 208 | 420 437 | 1133 | 781 | 285
| 10.05| 188 | 389 | 379 | 1153 | 812 | 343
| 10.30 ¢ 168 | 358 | 321 1173 | 843 ;| 401
| 10.55 | 140, 327 ] 263 | 1193 | 874 | 458
| 10.80 | 128 ' 296 | 205 | 1213 | 905 | 517
I 11.05| 108 | 265 147 : 1233 | 936 | 575 !
%f | L - L | | |
, 3000 Lb., 3-1/2" Stroke i
| Spring Spring Number i
! Installed T : - ; #
. Length 3 2 | 1 4 | 5 & || 3 2 | 1 4 5 6 |
i ) ! { ! i
i 9.30 f\ 482 ' 5531 - | 908 - I / 2a26! 2263 - | s78] - |
. 9.55 as1| 495 | - | e09f - f'\ /|2457] 2321] - | 1067 -
j .80 420 | 437 | 663 | 820 ;1046 | \ 2488| 2379 1478| 1156| 634
t  10.05 380 | 379 | s8s| 731! €37 | 25191 2437/ 1556 1245 |
| 10.30 3sg | 321! 507 ' 642 ! g28 2550 2495| 1634 1334, 852
| 10.55 327 | 263 | 429, 553! 719 \ | 2581| 2553} 1712 1423| 961 |
| 10.80 296 ; 205 351 i 464 | 610 2612 2611| 1790| 1512| 1070 |
| 14,05 265 ; 147 i 273 © 375 ; 501 2643| 2669 1868 1601| 1179 |
i : '- | : I |
{ - J ; i - -'“
| |
L 4000 Lb., 4" Stroke ;
( Soatatto sl t Spring Number .:
| Length ﬂ 3 2 1 4 5 | 6 3 2 1 4 5 6 |
| 9.55 N 511 FERREE B 30371 -} - -4
I s.80 \\ 453 - 83| - 3095 - |2193 -
| 10.05 385 -! 747 ; - 3153; - |2282 -
| 10.30 337 | 526 658 ; 846 3211{ 2€91[2371 {1855 |
J? 10.55 279 | 448 ' 5691 737 3269| 2769|2460 | 1964
f 10.80 221 | 370, 480 E €28 ,\\ 3327| 2847|2549 | 2073
E 11.05 163 | 282 . 391 518 3385 2925|2638 |2182 |
" ’ ! / \ ‘ * )
1 ! 4
! 4
| o SHTR 0 S, N TN (L




