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A. Product Definition

Cable-to-Helm Connection System (Quick-Connect)

1.

Performance Requirements

a). ABYC (P 17 Standard)

1).

2000 1b. Minimum Ultimate Tension and Compression Loads

2). 750 1b. Minimum Loading with no Loss or Change in Steering

3).

Quick Connect Integrity

4). 67ft-1b Minimum Wheel Torque

b). Teleflex

1). 1200 lb. Minimum Loading with no Loss or Change in Steering

V.-
3
4).

5)-

6):

7).

100ft-1b Minimum Wheel Torque
50,000 Minimum Tension and Compression Cycle Test

Impact Test

Integrity After Cycle Test (10 Connections New) Using 3 Different
Cables with the Same Helm

Ease of Installation (Pull out; Installation Force)

Minimum Endplay

Intended Use

a). Installation---Turn Shaft to Pull Cable in Place (Until Fitting

Snaps in Place)

b). Disassembly---Release Ring and Pull Cable with Hand Force or

by Turning Shaft

Product Features

a). Patented Snap-in Connection

b). Installation Time Savings

¢). Reduces Potential for Incorrect Installation

d). Reduces Warranty Claims and Scrap



Nonconformance Definition

10.

1l.

Won't Assemble

Won't Lock

Separates

Excessive Backlash

Won't Disassemble

Excessive Wear

Corrosion

Partial Lock (or no Lock)

Defects from Handling (Packaging, Contamination, Storage)
No Redundancy for Spring

Component Fracture
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(PROCESS FMEA)

Page ____ of _

PROCESS OUTSIOE SUPPUERS AFFECTED ENGINEER d% TONr SeenaRD
PrIMARY PROCESS AESPONSIBILITY MODEL YEAR/VEMICLE ) SECTION SUPERVISOR X
OTHER BMO(sMPEQ(x) INVOLVED SCHEDULED PROOUCTION RELEASE FMEA DATE. (ORIG) (REV)
EXSTING CONDITIONS RESULTING
Design POTENTAL POTENTIAL POTENTIAL RECOMMENOED
PAR " "
TaNe, FUNCTION FARLURE errECT(S) OF CAUSE(S) OF AN ACTIONS) ACTOMAY 3\ g | fesrousng
PAAT NUMBER s = CURRENT %A\ sy TAKEN ﬁp B\ smoan| aCTMMTY
ARLURE PARLURE contROLS O\ masan AND STATUS ARAH
& Qe
Latch Ring Retains the Cracking; Cable separates Material out of | Test to simulate
3923410 Quick-Connect Shearing from helm specification cracking
Steering Cable )
Ass'y at the ® Low Density 2 ]9 36 termine vendor
Quick-Connect capability
Conduit Fitting e Brittleness 2|9 36 |Run tests
|
e Oversized I.D. 1]9]1] 9
e Bad Sintering 1(9)1] 9
Cracking Won't Assemble Misassembled at
Installation 5| 5] 6|150
Excessive force H
at Installation 1|9 9
Part mishandled . 1/9|1]| 9 | Run Tests
Binding " A .
No Connection Ring too thick 1[5|1] 5
Contamination 4156 (120 Run Tests
(Flash,field,
grease) Ring assembled backt
) . . led | vards leaves k" gap
Fig osenled 1|31 | 3 fertey siog mpmeis | S S0
Backawards hsgs. Redesign ring tol Control by providing
void short screws that
Corrosion 1{sf1] 5 [B¥3ESe fixture to will prevent ass'y |
. provide detection if ring is backvard| |
Warped 5|1} 5 : [
Wears Excessive Play . ) '
¥ Vibration 3|31 9 | L-Drive Test
Undersized ring 1131 3 l 1
Oversized groove 1j3j1] 3 [ i
i Low hardness 113]1] 3 |
E |
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(PROCESS FMEA) .-
PROCESS OUTSIOE SUPPLIERS AFFECTED ENGINEER
PRIMARY PROCESS RESPONSIBIITY MODEL YEAR/VEMICLE(s) SECTION SUPERVISOR
OTHER BMO(s)/PEC(s) INVOLVED SCHEDULED PRODUCTION RELEASE FMEA DATE: (ORIG) (REV)
EXISTING CONDITIONS RESULTING
Design POTENTUL POTENTAL POTENTIAL a RECOMMENOED ;) n
o e FunCTION FARURE EFFECT(S) OF CAUSE(S) OF —— A ACTIONS) g TN e | NEFOeIL
A AKEN ‘5)‘\ B\ smomr| ACTVTY
MOO0E FAILLRE FAILURE CONTROLS % oo Wb AND STATUS I\ e
' 2\, B\
Conduit Joins the Quick-| Cracking Conduit Fitting Seam in bar stock 219|118
Fitting, Connect steering separates from
‘uick-Connect | cable Ass'y to conduit
3923513 the Quick-Connect
helm Cable separation Hydrogen Embrit- L9 1 (9
from helm tlement
Dayco "hit" too 2|9 |1 |18
hard
Shearing " Lack of or Form Tool 1 (9|1 |9 |Verify
improper radius*
Undersized root 2192 | 36
diameter*
Oversized I.D.* 319 (2 | 54 | *Check on Comparator
* and with gauges
Drill depth too 39 |2 | 54
deep
Improper location 11911 ]9
of undercut*
Won't lock Won't Assemble .150" Dimension 116|116
oversized*
Will not stay Contamination 1|6 |1 | 6 |Design special
assembled i pigtail
(Separates under Handling L6 |1 |6 ,
st fond) Form & Diameter 1|61 |6 '
incorrect*
Partial Cable separation .15C" Dimension 11912118
locking from helm under oversized
load
contamination 119 (2 |18
Handling 119 (2 |18
Form & Diameter 119 )2 |18 |
incorrect
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PROCELS OUTSIOE SUPPUERS AFPECTED OGInEER
PruaRy PROCESS AESPONSISUITY MOOEL TEARVEMCL &S SECTION SPERASOR
OTHER BMO(sPEC(s) INVOLVED SCHEDULED PRODUCTION AELEASE FMEA DATE (ORIG) REV)
F EXISTING CONDITIONS RESULNING |
Design POTENTIAL POTENTIAL
PART NAME/ POTENTIAL i RECOMMENDED -
Tegsealiemd AunCTION FARLURE eFwecTis) oF CausEs) oF P %\ - ACTIONS) ACRONR & B ! [ EOmeE
mo0e FanURE PanLng CONTROLS ﬁiﬁﬁ pocmtd AN STATUS - %;‘agc‘; ]
o) 3
Conduit Partial Cable separation Improper Redundanc 1 2] 18 I'
Fitting, locking from helm under installation Paurice 7 ’ i
Quick-Connect load _
3923513 Incorrect Dayco 2 |9f1] 18 [
"‘hit" I
(Cont.)
Wear Excessive Play Vibration 3131 9
Total # cycles Cycle Test 3 03]1 9|L-Drive Test l
Excessive load 331 9 1
Material hardness 1 13l 3 ! ' |
| i
Spring Activates Latch [Won't lock Will not stay Weak spring Pin Provides 1|{7]1]7 | |
assembled Redund ancy
Short spring 1 |7]2)14 | |
Corrosion # 1| 7] 2f14 | .
Fatigue . |
b 1|7/ 1|7 |L-Drive Test (- |
Vibration o |
Burrs 1]711]7 _ ! i
|| |
< | | o
Will not Long spring 171710 ] ! !
assemble
Large coil 0.D. I | ‘ ‘ |
Partial lock{ Cable separatior Weak spring 1] 9 1|9 .
from helm under ) ' | o
load Short spring 1| 9 2|18 1 || |
|
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—Le'eﬂex FAILURE MODE AND EFFECTS ANALYSIS
(PROCESS FMEA) S—

eoConformance

PROCESS - OUTSIOE SUPPLIERS AFFECTED ENGINEER
PRIMARY PROCESS RESPONSIBMITY MODEL YEAR/VEMICLE(S) SECTION SUPERVISOR
OTHER 80(awPEO(s) INVOLVED SCHEDULED PROOUCTION RELEASE FMEA DATE: (ORIG) (REV)
1 EXISTING CONOITIONS RESULING |
: Desi POTENAL POTEMTIAL POTENTIAL puy RECOMMENOED ACTION(S) #en) | AESPONSIBLE
p::rmgi RIncion Fanung ETECTN OF Kz CASE) O GURRENT & &, s ACTIONS) TAKEN “e‘;f%. monny|  ACTMMTY
MOoE FAILURE FAILURE CONTROLS %‘, % ‘E“ manER AMO STATUS S DA
A A\2\3
Helm Wheel Hsg|Contains Latch Fracture Cable separation | [Defective casting
3862513 Ring, Spring, and
Conduit Fitting sPorosity
Helm Gear Hsg oCold shot 219 1 |18
3862413 eWarpage
Handling 2191 |18
Wrong Material 2191 |18
Die-shifting 219 |2 | 38 |
2 5 |
Wrong Dimensions 19 |2 | 18 |
Wear Excessive backlash [Vibration 13 |1 |3 |L-Drive Test ’
Hard to [Excessive load 13113 [
Disassemble |
Total # cycles 1131 |3 |
Sharp edges on 1313 ' | P ,
lconduit fitting } | ‘ |
Mat'l porosity 1313 oo
Contamination 2|3 12 |12 E | ! |
Won't lock | Will not assemble [Warped castings 2 |7 1 |14 |Evaluate Bolt | | i 1
: Figs Locations . :
Will not stay Die-shifting 2071 |14 ‘ ‘ | '
assembled . . | l
Handling "dings 2107 h |14 E
Partial lock § o
Cable separation| |Flash 219 ]2 |36 | | ||
under load ; | 1 |
Wrong dimensions 11911 |9 O '
|
eDrawings 191 |s i | ’ [ |
sTolerances ; e 1
u
I 1
l ‘ 1 |
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FAILURE MODE AND EFFECTS ANALYSIS
(PROCESS FMEA)

Page ____ of

PROCESS OUTSIOE SUPPUERS AFFECTED ENGINEEA
PRIMARY PROCESS RESPOMSIBIUTY MOOEL YEAR/VEMICLE(s) SECTION SUPERVISOR
OTHER BMO(sV/PEO(s) INVOLVED SCHEDULED PRODUCTION AELEASE FMEA DATE: (ORIG) (REY)
7 EXISTING CONDITIONS RESULTING |
Design POTENTIAL POTENTIAL POTENTIAL G RECOMMENOED .
K Sk FUNCTION FALURE SRCImOr Ko causes) of —— AR ACTIONS) ks ey | MO
) Ty AN Gy T
MOoE FAILURE FARURE CONTROLS ?t-a N\ rmatn ANO STATUS A ARANEY
Qe QR
Hitch Pin eConfirms lock |Fracture Pin comes out Misuse i1l ’
of Cable and |
Housing Pin stays in " 1111 I |
eDisassembly l |
Tool Wear Pin breaks Vibration 11711 7 I |
eStays in L{sf1} 5 r
eComes out |
'| !
; . ; |
Deformed Pin won't install Handling 11211 2 r |
Wrong Part 2(2)1] 4 [ -
Pin comes out Handling 1f2f{1) 2 [ J
Wrong Part 121 2 | [
| |
Doesn't Confirm |
lock Short length . 11211 2 } i |
Corrosion Difficulty of : :
insertion and Service life 1131 3 { | | i
removal I |
Severity of 13|13 S .
environment | |
Plating damage 13f1] 3 ]
1 [ |
EERE
Y A |
e ]
T
| H |
| |
i
| ‘ J




Helm Assembly Flow Chart

Receipt of Parts

e Shaft e Gear Housing e Bolts

e Bearings e Spent Travel Tube e Push Nut

e Gear Wheel e Grease e Hitch Pin

e Pinion e Latch Ripg e Tag

e Wheel Housing e Spripg e Instruction Sheet
o Lock Washers

Sub Assembly of Parts

e Gear Housing e Bearing

e Bearing e Wheel Housing
e Pinion e Shaft

e Bearings e Latch Ring

o Gear Wheel e Spring

Fastening of Parts

e Install/Tighten Bolts;Washers
e Date-Stamp Shaft
e Check for Spring and Ring

Weight Check

Final Assembly

Check for Spring and Ring
Push nut Installation
Flaring !
Spin and Grease

Hitch Pin and Tag Installation
Bag with Instruction Sheet (Bulk)i

‘ Packing

Add Spent Travel Tube
Add Instruction Sheet
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POTENTIAL
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(PROCESS FMEA)

OUTSIOE SUPPUERS AFFECTED

HE LM 955\.,

PrIMARY PROCESS RESPONSIBIUTY MOOEL YEAR/VEMICLE(S) SECTION SUPEAVISOR
OTHER BMO(aPEO(s INVOLVED SCHEDULED PRODUCTION RELEASE FMEA DATE. (ORIG) (REV)
V B)STING CONDITIONS RESULTING
NAME PROCESS POTEMTAL POTENTIAL POTENTIAL i RECOMMEMOED noms, em | agsrONS
I-:::Tnaun’ Aunchon FALURE eactaor (oo CAUSE(S) OF CLRRENT G\ ACTIOMS) ‘?'Mzu ‘{gj‘ﬁ. :-u'“:- * acmr:u
MOOE FanLLRE FALURE conTROLS ﬁ.x A ANO STATUS AN
B\A\& Mg
Sub Assy of Position Gear Latch Ring  [Cable Won't Lock e0perator Fails tdg 2| 7|2 )28 | Provided 100X g
Parts Hsg, Place in Dmitted Install Inspection for T 7 ley v
Components, Ring and Spring ot o off
Finish w/Wheel ePart Falls Out 1|7]2]14] in Fixture S e
Hsg and Shaft
Spring Omittec " g 21712 1|28 "
20712128 : =
B (Verified by
(Whether Hitch Pin
Can be Installed)
Epring and Cable Separates " 119(2 )18 I
itch Pin From Helm i |
Omi tted Customer Looses bl9jz iz
Hitch Pin
Latch Ring Cable Won't Operator Installs 1| 6l31]18
Installed Assemble Backwards |
Backwards |
Two Springs & Operator Doesn't 2| 6[3)|36| Check if Possible |
Installed Separate 'l
l
Fastening of | Installation and [Spigot Bolts (2 Bolts eoOperator Fails 1] 914 | 36 : Il
Parts Tightening of tted 'Sepaution Under to Install
Bolts/Lock washegs Extreme Load |
And Date Stamp (>1600 LB) eCustomer Removes 2| 9l8 | 144 .
| Shaft [
1 Bolt » 2] 9{4 | 72 |
F;purution Under W 3] 918 | 214
Extreme Load
(>1900 LB)
Lock Washer |[Possible Loosening o 1| 714 | 28
Omi t ted |I:y Vibration " 3| 7|8 164
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s pte o RO BN e

PrMARY PROCESS RESP vy MODEL YEAR/VEMICLE(S) SECTION SUP R
OTHER BMD(sMPEO(s) INVOLVED SCHEDULED PRODUCTION AELEASE FMEA DATE. (ORIG) (REV)
V EXISTING CONDITIONS RESWLNING
PROCESS POTENTIAL POTENTIAL POTENTIAL RECOMMENOED
PAAT NAME / » .
B g RNCTION FALLRE eRCTSOf K causem oF T AN ACTIONS) acnoms, %9% | nesmorsie
MOOE FAILURE FAILURE CONTROLS a"& oo AMD STATUS ; A
L BXA\§ &
Final Assembly| Installation of Hitch Pin L)ls of Operator Fails to 214 |4 |32
Push Nut, FlaringOmitted Redundancy Install
End of Shaft,
Spin and Grease, Loss of Instruct. |
Hitch Pin and Tag |
Tag Installation, 1
And Bagging the l
Assembly with Tag Omitted |Cable Won't eHitch Pin Omitted 216 |4 |48
Instruction Sheed Tnstall '
- eOperator Omission 213 |8 |48 | |
" elm Damage Customer Improper 515 |8 (200
Installation
Eireh Bn  Joss of Assembler Fails
lPartially edundancy 11z 1 f2 !
thstallad to Insert all way |
Hitch Pin
Upside Down 121 |2
Incorrect e0perator Fails 213 [a |24
Instruction to Install Inst.
Sheet Sht.
e w/Tag |None elnst. Sht. Not 113 |6 |12 [
Delivered to l
e v/o Tag Won't Dissassembl Operator 1 & & |16 !

-
-




11 lelefl&x N L

Quality Management Revision Date
Project Descnpton _____ High Ratio/No_Feedback Steerer
Engineer
Hazard Analysis N Darnard A
Sever- |Occur- it
Hazard Cause Efects ity ?::: ' ﬁg“ Aemarks
d
¢ Installation e Poor Grip Cuts 5 2 10
o Excessive Force
e Disconnection e Poor Grip Cuts 5 2 10
® Excessive Force
Loss of Sreering a Pin Nnot Removed Bofare | Property Damage and/or Personal Inijury| 9 2 18 | Identification Ring on Conduit Fitting will Show
Cable Installed If Proper Connection is Made
e Cable Not Locked In and Cable Property Damage and/or Personal Injury| 9 2 18 n »
Inserts
iHelm Damage Due to Dismantlin Hitch Pin Missing Extreme Incanvenisnce 4 2 8
iContamination 8 Customsr Caused Eroperty Damage and/ar Persanal Injury| 9 5 45 Protective Sleeve For Conduit Fittine/Tail
® Environment Caused Property Damage and/or Persopal Inijucy| 9 5 45 "

[



. s cmvd;nm TELEFLEX MARINE -
4 CORRELATION JiGH -PATIO /NO PEEDBACK STECRER. #
3 weD! ;

3-6-90
1oSwLc G Cam Wedge Housings Back

Center Ring| Pinion

-
4
4

Dog |SpngRoller Rvtlu

Q
CUALITY = = e = = ac
CHARACTERISTICS @ G L z ¥ :
ol Sl ol 1w Elal |« 5 ot 1 o [ ] £3 v O ot 1 2 Fi
Eu‘gﬁgﬂh‘g-—igbu;g r:.'gm r:.g-‘-égp. té::
= It B I B Bt ] T e It e P S R L R S A S S e
CESIGN alol A 2Cl 2l el =l Sl =l el =] (=l2le] (=l |=lslE=
[0 L A A ol vl=jelojul—lcpr—e i« --fm'-: :ggE:E
R CEEEEEEEHEHE RS EREHE RS HEEHE
E%ggczm:az:wzz:m == fw» = : o =
T g sl ol o o 7l & sholulizishiahishaialelzol2) 2212324 /25 26
Cam Wedge S/A Ty -aryc b2 gl3(3 1 1el913131313131319 31913
Gear Ratio TFX S/C 3.0 Q
Optimum Fit Rack Bkiasq12.2|91717] 1! 4119 219 219 olof 919
Cabie Connection |ABYC Mech. 9.8j 9 219 219 9
2 Cable Hsg Adapt.]>Safe-T 1.0 9 9
SSC_72 Adapter Patent 3.6 9 7 719 9
Capt. Cable Mtg Nuf20 1b Pulll 2.7 2 2

Non-Catast.Failure| ABYC/TFX | 2. A /77 P v v D G 717

Cvcle Life 50K Min. | 1.671 [P 7] [ 171 |7 7 ] 3307
Svstem Strength | ABYC/TFX | 2.3 3 E; 3
Feedback Loads 300 1b/1008 2.93]3]3]3]|3]3][3|31313]3]3 31313]
Std Mfg Process Exist Equig 4.7 1 B3 .3 3|3
Assy Tooling QC Fixture3 5.32| |9} |9 91919 319 “ 3191 1913

SETCH

VALUE AR UTE *
WEIGHTS RELATIVE /e 4 WShobelyr]3 k3 {2alz 13 B8e skail— 1415 Jo.u| —kal 3 Jealaql e b 2l
RANKING 1013012941215 13113119124 1 31]i1 {6 3 |42|=19(3 =177 772f3;
TARGET

VALLES
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Wheel Bolt
S=Staking -

H=Hsg. Bolt
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Cam Wedge S/A

Gear Ratio

Bearings

Lubrication

Optimum Fit

€l8

Shaft Support

Shaft Configuration

Safe-T Mountipe

Safe-T Envelope Fit

Cable Connection

&loldit’ﬁtt

el T[T

Easv Bolt Alignment

(4R E4]

Size
Safe-T Bezel

Cable Hsp. Ada t. -

2
Adapter for ssc 12

0 Field Helm Conv.

[]

No Adjustments

nstruction Sheets

tjo|E]E
E16]8

aptive Cable Mtg.Nut

T
Needs Nc Special Tools
M

aterials

edundant Shaft Ret,

Z|=

on-Catastrophic Fail

ycle Life

(6
System Strength
Feedback Loads

Std. Mfg. Process

eT|LT|ez|sT|vz|cT|zT|1z|0Z] 8 LiLL|ol|at|n
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Line Flow Assembly |

Modular Packaging
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L orrosion Resist,
‘| Relia

-1

bility/Safety | 99l1] 3|3

Availal;ilitv 3

O W

Patentability 9

M= =

Fase of Ass'y 39lal [419

fase of Manufacture| 3313 9

Q=xmmZ=

DEOREE OF TECHNICAL DFTICLTY 1-8 sl

OBJECTIVE
TARGET
VALUES

0=0kobo ji BETTER 5_|
X =TFX Rack 4_|

## =TFX RotaryECHNICAL o g
COMPETIMVE SAME ~__|
BENCHMARK 2
EVALUATION -
WORSE 1

COST OF SERVCE REPARS

g S |ABYC (MECH.) 9
ABYC (DIM.) 9 2

D

~0

BAPORTANT

W W

TFX (CYCLE) 9

[
g S |TFX_(STRENGTH)9
5

O

~0

ABSOLUTE
VALUE WEIGHTS

27) 27

271 39

72

135
4s

15]

122

ROLATMVE 10 S/C

L RANKING

48| 48
S| g4] 84

— {1440] 288
[0 1791172
ol 33] 33
3¢
735 147
~195] 135
=) 721 12
K |594 | 198
N1 771177

2161 T2

Clg3l 63

o2 s4
135

9] 92
[138

151

2912 131 117
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@ ize] |
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TELEFLEX/TFX MARINE
FMEAl - TT Cyliander

Filename:

Customer Wants

w w
MmO Te

TL Mt ANTR W

PR T

CHETAMRANT R

L] . 0

- &

T

et e e Mpr e e e

P
)
)
‘)
)
)
)
.}
N |
}
)

FHEANFHEAL_l.wkl

Options Described Below

Weighted Effect of Options on Customer Wants

+ = Favorable Effect;:- = Unfav,

thru 5.3 Only

— £ rEiese AMET

RALKING Neg,

o] o o] o) (o] (o] 0 [o] (o]
P P P P P P P P P
I T T T T T T T T T
M 1 I I I I I I 1 I
25-Feb-90 P o] o] (o) o [+] 0 [+] o [+]
(o] H H N N N N N N N
R
T 2 3 4 S [ 7 8 9
erformance Rulated
Cycles 5 0 10 5 0 10 0 ] 0 5
Output load 5 0 10 5 0 5 0 0 0 5
Environmuntal Res. 5 0 10 0 10 0 0 0 0 10
No "red" fluid 5 0 10 10 10 10 0 ] 5 5
No leaks 5 0 10 S 0 0 0 0 5 5
Long life 3 0 [ 3 3 3 0 0 3 3
Dependatbie k] 0 6 3 3 3 0 b 3 3
Dependable sender 3 0 6 0 0 -6 6 6 0 0
Simple service 1 0 ~1 0 0 0 0 -1 1] 0
Accurate sender 3 0 6 0 0 -6 6 6 0 0
¢sign Features
Dual cylinder cap. 3 G 0 0 (1] 0 o (1) 0 0
Transon adapt. 3 0 0 a 0 6 0 0 0 0
Connect ftq option 1 [} 2 0 0 2 0 0 -2 0.
Interchiangueable 1 1] [+] 4] 0 0 0 0 ] 0
Slhpacllﬂst instcal. 5 0 0 0 0 0 0 -5 1] 0
Sender option S 0 -10 0 -5 0 o -10 0 ]
arketing Features
Appearance 3 0 6 0 6 0 3 6 0 0
Cost competitive 5 0 -10 -5 -5 10 5 10 0 -
Min. inventory 1 0 -2 0 (1] 1 0 -2 0 0
Simple assembly 3 0 -6 -3 -6 0 3 -6 -3 0
Incr. sales/profits 5 0 10 10 10 10 10 10 S 5
Incyr. nkt share 3 0 [ 6 6 6 6 [ 3 3
Availability l 0 4] 1] 0 (1] 0 0 4] 0
Longer warrdhty™ - 1 1] o 0 1] 0 0 0 (1] 0
’ 3 & 2 3 7 < 3
NeT Total: 0 69 39 32 5S4 39 20 19 39
e 1 4% 17 JE? ‘%E Z!& %2
S - fL] o f
mpact (Costs, @tc.) "5 3 & SL Z 2 -
Capital outlay-max $K 0 140 15 30 70 35 63' 2 10
Payback tine 0 ? ? s ? ? ? ? ?
Lead time 'months) 0 12 3 4 12 9 9 4 3
Change in mtl cost § 0 1 0.3 1 0 -0.5 -0.5 o 1
Change in ass'y cost 0 +aa +a +a 0 0 +a +a +a
Change in labor var. 0 -b -b -b -b -b -b -b -b
Change in rework cost 9 -c - -¢ -c -c -c -c -C
Change in warranty o -d -d -d -d -d -d -d -4
Change in profits 0 +ue +ee +ee +ee +e +e +a +e
Note - $1.00 change in material unit cost
for Opticn 2 based on $1.50 more w/o sender
{E0% of mix) and $3.50 less with sender
(20%) of mix: times 2 cylinders per system.
~ § Also, +aa is more of an impact than +a, etc.
E [3
f ' o Option 1 - Do nothing
/o Optaon 2 New cylinder per SK
4 20 Option 3 - Two "0O" rings on existing cyl.
o Opcion 4 Add outer skirt/boot to exist.
20 Option § Invert cylinder
f 20 Option 6 Re-design e¢xternal sender
" o Option 7 Use int. sepnder with exist. cyl
£ o uptica 8 Use compression frtgs or. exist.
b zZo Option 9 Change material on existing cyl,



