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Extension_Springs
An ext ension spring is a close-coiled helical spring that an effort is required to pul l the irs apart. This load built

offers resistance to a pulling force S They are made from up by coiling is e’alkd ini t i a l  tension and is a controllable
round and square wire; coils are usually close-wound and factor to a certain extent ,
in contac t w i t h ì  each other. They are different from To provide a satisfactory extensiwi spring, or to

I compr l-N ’Sion springs from a loading stand point , in ns— intelligentl y quote on your inquir i c . , thi ~ following
much as th e coils may be wound so ti ghtl y together that information should be given:

Sp ec j f i  cations and Design of Extension Sp rings 
—

$Materi a l no hones are specified on the bluepri nt , the wire will be
The material , if steel , may be specified as “Spring mainta ined withi n the commercial tolerance for its size.

Steel Wire ” if tho choice of the grade of wim is to be left If loads are specified , the wire diameter is then of second-
to the manufacturer.  ary importance and may be changed in order to meet

If , however , a particular type or grade of material has the load requirements . -

been found to be satisfactory or necessary, full in forma- Sp ring Dianze ter
tion should be given to assure satisfactory springs.

\%l sil e ext eni.w ;i ~-~I l l n I g ~. do not req uire a stud or hole
Wire Diameter to guide th eir  action , few have u l l l i l i l i t e d o~x~rat inig

The wire diameter should be specified in decimals to space , ar i d Iiece ~~ try clearances between contqs nicni t
avoid any confusion due to the various gauge tables. If parts must be maintained . If spring ol)erates in a hole- - 

I
or

FIG 11 
,

Siz~~oI Hook Lengih ire
en~ sh Inside of Hooks or Loops Loop ,o f it over Diom Stud Outssde

_ _ _ _ _ _  
be

Diameter
OpeninQ 

o 1 Coils W
hvl
thL
fit-’-
dinHook H H H  Loop

j _ Meun o r4 as s
Pitch Diameter

Nn
To provide a satisfactory extension spring, or to Direction of coil— ‘

~~~~~-‘~~~~ ~~~~ ~~~/1_ ________

quoto intelligentl y on inquirie s , the following informa- Pos ’ition of ioops C-~-”,t ’7 ~~~~~~~~~ — - forn:tion should be given -
~ / . ~~/~Sp 5~j  ~~~~~~~~~~~~~~ I WUU~~~ so 

~~~~~~~ ~~~~~~~~~~ ,~ 
Type of ends r ’

~
-
~Material ‘ ‘ ‘~~~~~~~~~~ Suggested Sp ec~f ica tions I

I per
Ir-~rki:tg Sp ecif ications (Fill in required daZes oid y) I/ no loads are 9ivcn maintain as required apec -if icatio ns ~ In

Max. outside diamchr ,“ Wire diamcter /Z 0 the
Out.side dianzctcr /“ 

-

ii! in. inside dia ,netcr__________________________________
If lit ial knsion .5 ‘~~~ Total number of coils 57 _____________ 

I min i

To support ~~O lbs. ±._ . .__Jbs. at -4” ~~~
- inches Free length inside loops 7 -- 

Fre ’
To supp or l lbs ± lbs. at inches Sp ecial Inf ormation
Rate p er i,ICk ~~ 

. 
_________________________________ r~qw

Alas ’. extended length without scL~ e~/ ~~~~~~ ________________________________________________ tatiit’- loadPa ge 28

_ 
- - -- I — -- 

-

~~~~~~~~~
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Extension_Springs
—_________

An extension spring isa close—coiled h elical spring (lin t an effort is requir ed t i  pul l  them apart. This load built
offers resistance to a pulling force. They are nuule Inoni W) by coiling is cal! -d i i i i t i a l  tension arid is a controllable
round tuid square wire; cO il s are usuall y close-wc ’und and factor to a certain extent ,
in contact with each other. They are different from To provide a satisfactory extension spring, or to
compre-~_sion springs from a loading stand point , inns— int elli gentl y quote cii your inquiries , the following
much as the coils Ir m ay be wound so ti ghtl y together that infor m ation should be given :

Sp ecif ications and Design of Extension Sp rings 
-

Material no loads are specified on the bluepri nt , the wire wil l  be
The material , if steel may be specified as “Spring maintained within  the commercial tolerance for its size.

Steel Wire ” if the choice of the grade of wire is to be left I f loads are siiecificd , the wire diameter is then of second--
to the manufacturer.  ary importance and may be changed in order to meet 

-

II , however , a particular type or grade of material has the load requirements.

bet’n found to be satisfactory or n ecessary, full informa- Sp rin ” Diameter -

tion should bi’ given to assure satisfactory springs. - 
b 

- -
~% hile ex t enisioni  sp n -mli g s do riot  Ic q i l i re  a stud or hole

Wire Diameter to guide their action , few have u r i l i r im i t ed  oper atin g
The wire di anme t e-r should h e  specified iii decimals to space , ari d - z e - e ~~ary clearances between com Ixinm e lit

svoid any confusion due to the various gauge tables. If j a i r t .  I imU. t  hc nima i n i t a in e d .  If spring operates i ii a hole

or
FIG. 11 as

ten~ th Ins de o! Hooks or Loops 4 I,oo~ to Fit over — Diam . Stud Ou stde be

To provide a satisfactory extension spring, or to Dire ction of cozt ~~~~ ~~~~~/~~
‘ 

— — -  -
~~~~~~quote intelligentl y on in quiries , the following infornma- Poà lion of loops c’ , ’ ,j _______ - fort

tion should be given : 
~ ~~~~~~~ 

Type of ends /~~-r~ ~~~~~~~~~~~ e~�~c’/ ~ wu~
11 

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - ten:
~ ater ia Suggested Sp ecif icat ions per
Jf’ orkiisg Sp s ’eif ica :ions (Id! in r e q ui r .d d ar cs i 1 ’  

If no loads arc g in/ca iiiui, itein as requir ed spe cifications In
-, 

‘ Wire diamctcr ‘ 
/ ~-?5~ theMar. outside diameter 

- Si- - . - Ozd..s’ldedLamctcr f -

Man. snsr dc diame-te r - 
—~~ ~ 

- nun
- - . Total numb~-r of coil& _rr -~~~~~~~~~_

ins-I wl tension - -
To support 9’ ~2Jbs. ±_ __ Ths. aL4~i~~Jnches 

F ree length inside loop s S 
- 

Fr e
To support lbs. ± lbs. aL inches Sp ecial Informat ion TI

• Rate p er  (nck / ~“ 7~c~ — __________________________________
AJ ax. extended length without ~eL~ 9’ 

~~- “ taiii

Page 28 1
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5- -- ‘ / i - I  ~ ~~~~ / C 1 i ~~ ~~j  ,~~~ y ~~~
- ! - ‘ — - -

[) T M ~~~~~I N  ( ( ( - ) , S ( ’ ) , T ( F - ) , t I ( P _ - ) , - / ( 6 ) , / ( c 5 ) , Y ( ( )
1 P P I N T  5100

PI~ I N ~- O 0 0
IF  C SL N S F  S~ I T C I I  2 )  i i  2 , 1 114

114  P~~1 N T  500 1
112 V 0 ’

CHPL:5C, .0
A I L =0 . 0
A L: 50 .0
E32L=0 .0
V i
N 1
DO 2 I = 1 , ’5
X ( I ) =  0 .0
Y ( I )  0.0

2 S(I )= 0.0
R- AD 3, H ,D F L T A , V P C C , W w , W (  1)  ,TOL
R E A D 4 4  , W (  3 )  , W ( 5 )  . 41  , 42 , A 3 , M

3 F O R M A T  ( F B . 2  ,F8. 2, F8.. 2 ,F8 .2 , F8. 2, F 8.2 )
44 F O R M A T ( 5 F 8 . 2, 14 )

- cO N = D E L T A
W ( 2) =  W ( 1 )

W(4)= W(3)
W ( 6 ) =  W ( 5 )

9 S ( 6 ) =  V u  W ( 6 )
S ( 5 ) =  S ( 6 ) + A l L
S ( 4 ) =  S ( 5 ) + 82L
S ( 3 ) =  S ( 4 ) +  A2L
S (2)= (S(3)*W(3))/ W(2)
S( 1)=  S ( 2 )  + A l

10 00 4 1 1,6
C ( I ) =  H/ W ( I )

4 Y ( I )  S Q R T ( S ( I ) * * 2  + C ( I ) * * 2 )
CVP = ( Y ( i ) + Y ( 3 ) + Y ( 5 ) )  — ( Y ( 2 ) + Y ( 4 ) + Y ( 6 ) )

T E S T =  C V P — V P C C
IF (CVP—VPCC) ii .12,13

11 IF ( TEST+TOL) 1 1 1  , 12, 12
111 H= H- CON

CON= CON/ 10.0
GO TO 10

13 IF ( T E S T — T O L ) 1 2 , 1 2 , 1 1 3
113 H H + CON -

GO TO 10
12 CON= DELTA

DO 5 1 1,6
U ( I ) =  Y ( 1 ) /  C C I )
I F ( U ( I ) — 1 . 0 )  17, 18, 18

17 U U) =  1.0 
-

18 X( I )= LOG (U(I)+(SORT (U(I)**2— 1.0))) * C ( I )
5 T ( I ) =  Y U )  * W ( I )

V B U O Y = S O R T ( T ( 1 ) * * 2 — H * * 2 )

I

a’
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- ~ i _-~

SU-~~ A 2 +4 3 — A I L — - 2 1 .

C t I P  = ( X ( 1 ) - ~ X ( 3 ) - s - X ( 5 ) )  — ( x ( 2 1 4 X ( ’ l ) + X ( E - ) )  -~ ~~~ I S ~~~

DX :C i - I P — C F I P L
I F ( S CN ~- I. ~ - I TC II 2 ) ¶- s I , 50

51 P R i N T  5 20 0
P R I N F  502 1
0( 1 6 1 1,(

6 ~‘ R I N I  5 02 2 , 1( 1  ) , X ( I  ) , Y ( 1
• P I — 1 I N T  5~~00

P R I N T  5 0 0 1
50 P~- II N 1 5002,H ,V~~U O Y ,CHP ,DX ,V i

CHPL CHP
GO TO (6 0 , 20 0 ,~~0 , 9 0 ) , N

60 IF (K—10)61.69,69
61 A2L - A2L + (A?! 10.0)

K=K+ 1
GO TO 9

69 K C
2 0 0  I F ( W W ) 2 0 1  , 2 01  ,70
201 B 2 L = 0.

N 3
G O T O  9

70 IF (K—10)71,79,79

71 B2L= B2L + ( W W /  ( W ( 4 ) ’ ~- j 0 . 0 ) )
K = K+ 1
N 2
GO TO 9

79 K~~0
80 IF (K—1O)8i,89.,89

81 A 1L = A 1L + (A3t10.O)
K=K+1
N=3
G0 10 9

89 K=0
300 IF (M—1)99,99-,90
90 IF (K—10)91,99,99
91 V 1=  Vi + (H/ 100 .0)

K=K+ 1
• N=4 -

S GO TO 9
99 GO TO 1

5000 FOR~1AT (23HXTHREE ELEMENT CATENARY)
5001 FORMAT (1OX,1HH,5X,5HVBUOY ,Qx,3HCHp ,1OX ,2HDX,6x,2HV1)
5002 FORMAT ( iX,2F10.2,2F12.4,F8.2 )
5021 F O R M A T  ( 1 8 X .  1HT ,i 7 X , 1 H X , 17 X , 1 HY )
5022 FORMAT (1X,3E18.8)

5 100 F O R M A T  (1H1 )
5200 FORMAT (1H

END

- I ’ —------_ _ _  — -
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