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PREFACE 

Over t he  past few years AID has sponsored l o c a l  manufactur ing programs of t he  
A I D  hand pump i n  a number o f  countr ies.  I n  t h e  Ecuador program under Order of 
Technical  D i r e c t i o n  No. 82, AID requested WASH t o  develop t r a i n i n g  a ids  t h a t  
would be used f o r  q u a l i t y  c o n t r o l  by t h e  manufacturer.  WASH i n  t u r n  requested 
Georgia I n s t i t u t e  o f  Technology t o  develop these t r a i n i n g  a ids  as p a r t  of i t s  
work under t h e  Ecuador hand pump program. Th i s  request r e s u l t e d  i n  t h e  
development o f  Job Aids f o r  t h e  Q u a l i t y  Cont ro l  i n  t h e  Manufactur ing o f  t h e  
AID Hand Pu . Job a ids  f o r  t h e  i n s t a l l a t i o n ,  maintennace, and r e p a i r  o f  t h e  e an pump are a lso a v a i l a b l e  (see WASH F i e l d  Report No. 125). 

These j ob  a ids  p rov ide  guidance i n  t he  performance o f  t h e  tasks  needed t o  do 
e f f e c t i v e  q u a l i t y  con t ro l  i n  t he  fac to ry .  They are meant t o  be l e f t  w i t h  t h e  
manufacturer when t h e  techn ica l  ass i  stance i s  f i n i  shed. They are a supplement 
t o  t he  t r a i n i n g  t h a t  was done dur ing the ass is tance phase. 

Although they  were developed under t he  Ecuador program, t h e  j ob  a i d s  a re  
gener ic  i n  t h a t  they  can be used by any manufacturer o f  t he  A I D  hand pump. 
Because they are s p e c i f i c a l l y  f o r  q u a l i t y  c o n t r o l  through the  use o f  gages and 
no t  f o r  t he  who1 e manufactur ing process, which va r i es  great1 y  from coun t r y  t o  
country ,  they  are  t r a n s f e r a b l e  t o  other  s e t t i n g s .  It i s  a l so  1 i  k e l y  t h a t  
s i m i l a r  j ob  a ids  cou ld  be developed for  o ther  l o c a l  manufactur ing e f f o r t s  o f  
o ther  pumps o r  devi  ces . 
For cost  and ease o f  d i s t r i b u t i o n ,  these j ob  a i d s  appear i n  t h e  form o f  a 
repor t .  When used i n  a foundry, t h e  job  a ids should be i n  a r i n g  b inder  and 
each page should be p l a s t i c i z e d  f o r  long l a s t i n g  use. 



A I D  HAND PUMP 

Qua1 i t y  Cont ro l  Job Aids f o r  Manufactur ing 

I n t r o d u c t i o n  

These job a ids  are intended t o  be used by people who manufacture and perform 
q u a l i t y  assurance f o r  t he  AID hand pump. 

These j ob  a ids  serve as memory joggers f o r  f a c t o r y  personnel and acceptance 
t e s t e r s  who have a l ready received t r a i n i n g  i n  t h e  q u a l i t y  c o n t r o l  tasks  
requ i red  t o  produce a  high-qua1 i t y  AID hand pump. 

The appendix con ta ins  a l l  t h e  graphics f o r  each i nspec t i on  t h a t  requ i res  
gages. The graphics are enlarged and l i m i t e d  t o  one operat ion per page so on ly  
t h e  p e r t i n e n t  ones can be d i s t r i b u t e d  t o  workers who may be respons ib le  f o r  
o n l y  a  l i m i t e d  number o f  machining operat ions.  
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MACHINING AND HEAT TREATING FLOW CHART 
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COMPONENT 

MACHINING AND HEAT TREATING FLOW CHART 
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L i s t  o f  Gages 

Relow i s  a l i s t  o f  t he  seventeen gages used i n  t h e  j ob  aids. The gages are 
referenced by machining opera t ion  and page number. They can be i d e n t i f i e d  by  
t h e  dark shading i n  t he  drawings. 

Machining 
Gage Number I nspect i on Opera t i  on - Page 

G - 1  Fu l  crum A-2 a 4 

Pump Cap 0-4 7 

Hand1 e C-2a 9 

Rod End D-2 10 

Fulcrum 

Handl e 

Rod End D- 3 11 

Pl unger Rod K- 3 22 

Plunger Cage L-3 23 

Bushings 

Bushings 

Pi  ns 

Pump Body H-2 15 

Pump Base 5-3 

Deep We1 1 
Cy l inder  Ends P -2 

Steel Pipe Sect ion 1-4 

PVC P ipe  0-2 

Pump Rase 5- 2 

Deep Well Cy l inder  
Ends P-3 

Pump Base J -5a 20 

Deep Well Cy l inder  
Ends P-4a 



Machining 
Gage Number I nspec t i on  
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6-16 Valve Seat 

Operat ion Page - 



Sect i o n  1 
Cast ing 

Operat ion: Cast pump components 

Q u a l i t y  C h a r a c t e r i s t i c s :  

a) c a s t i n g  l a r g e  enough t o  meet f i n a l  s p e c i f i e d  dimensions 
b )  c a s t i n g  w i thout  excessive p o r o s i t y  i n  c r i t i c a l  areas 
c )  c a s t i n g  w i thou t  excessive vo ids o r  o ther  sur face imper fec t ions  

I n s p e c t i o n  l a .  Measure and compare t o  prov ided drawings t h e  f i r s t  c a s t i n g  
produced when any change has been made t o  a  pa t te rn .  
Changes i nc lude  : 
a) new pa t te rns  
b )  repa i red  pa t te rns  
c )  o therwise m o d i f i e d  pa t te rns  

Inspec t i on  l b .  Measure t h e  f o l l o w i n g  c r i t i c a l  dimensions every 100 c a s t i n g  
f o r  wood pa t te rns  o r  every 1000 cas t ings  f o r  metal  pa t te rns :  

a) w id th  o f  each f o r k  o f  fulcrum, handle and cap 
b )  d is tance between f o r k s  of fulcrum, handle and cap 
c )  o v e r a l l  w id th  o f  f o r k s  of fulcrum, handle and cap 
d )  w id th  o f  rod  end, bottom o f  fulcrum, neck o f  handle 
e)  w id th  o f  s l i d e r  b lock t racks  o f  cap 



Inspection 2. Visually inspect a l l  castings for excessive porosity using 
the following c r i t e r i a :  

Accept able: 

holes less  than 1 mm diameter 
and 

greater than E r n  from each other 

Not Acceptable: 

1) In c r i t i c a l  areas holes greater than 1 mm di meter  b u t  less 
than 3 mm diameter 

and - 
more than 4 holes per square centimeter 

In c r i t i c a l  areas holes greater than 3 mm diameter 

3) Any holes i n  threads - 
4 )  Any holes in valve seat - 
Critical Areas: 

1) areas around every bushing 
2 )  neck of base 
3) forks of handle and fulcrum 
4) tapering section of handle 

Inspect ion 3.  Compare a1 1 castings to  samples provided by purchaser for 
acceptable surface f inish.  



Section 2 
Machining 

A. Fulcrum 

Operation 1. Grind boss surfaces. 

Operation 2. Drill and ream bushing holes. 

Operation 2a. Place fulcrum in fixture. 

Operation 2b. Drill two holes in fulcrum; ream both holes. 



Inspection 2a. Measure reamed hole diameter with gage; smaller diameter of gage 
must fit hole but larger diameter must not. 

Inspection 2b. Measure distance between holes; gage must fit through holes. 



B. Pump Cap 

Operation 1. Grind boss surfaces and slider block tracks. 

Operation 2. Machine bottom surface of pump cap. 

Operation 3. Drill five holes using fixture. 

Operation 3a. Place cap in fixture. 

Operation 3b. Drill holes. 



Operation 4. Drill and ream bushing holes. 

Operation 4a. Place cap in fixture. 

Operation 4b. Drill bushing holes. 



Inspection 4. Measure reamed holes; small end of gage must fit holes, 
large end must not 



C. Handle 

Operation 1. Grind boss surfaces. 

Operation 2. Drill and ream bushing holes. 

Operation 2a. Place handle in fixture. 

Operation 2b. Drill two holes in handle. 



Inspection 2a. Measure reamed hole diameter with gage; smaller diameter of gage must 
fit hole but larger diameter must not. 

Inspection 2b. Measure distance between holes; gage must fit through holes. 



D. Rod End 

Operation 1. Grind boss surface. 

Operation 2. Drill and ream bushing hole. 

Inspection 2. Measure reamed hole diameter with gage; small diameter must fit hole 
but larger diameter must not. 

Operation 3. Drill and tap hole for plunger rod. 

Operation 3a. Place rod end in fixture. 



Operation 3b. Drill hole for plunger rod; thread hole. 

Inspection 3. Tapped hole must fit gage. 



J 

E. Sliding Block 
7 

- Operation 1. Machine sliding block stock to correct width. 

Ilr. Operation 2. Drill hole for pin. 

I .j Operation 3. Cut block to correct length. 

4 Operation 4. Chamfer corners. 



F. Bushings 

Opetation 1. Turn outside diameter. 

Inspection 1. Measure outside diameter; bushing must fit "go" part of gage but not "no 
go" part. 

Operation 2. Drill and ream inside diameter. 

Inspection 2. Measure inside diameter; smaller diameter of gage must fit inside 
diameter of bushing, larger diameter must not. 

Operation 3. Cut off and chamfer bushings. 



G. Pins 

Operation I. Turn outside diameter. 

Inspection I. Measure outside diameter; diameter must fit "go" part of gage but not 
"no go" part. 

Operation 2. Cut off and chamfer pin. 

Operation 3. Drill holes in ends of pin for small retaining pin. 



H. Pump Body 

Operation 1. Machine top surface of pump body. 

Operation 2. Cut threads on bottom of pump body. 

Inspection 2. Measure threads; gage must engage at least four but not more than eight 
threads in body when tightened by hand. 

Operation 3. Drill four holes using fixture. 

Operation 3a. Place body in fixture. 



Operation 3b. Drill four holes. 



) I. Steel Pipe Section 

I 
Operation 1. Cut to length. 

Operation 2. Clean burrs on inside diameter. 

I 
Operation 3. Chamfer both ends. 

Operation 4. Cut threads on both ends. 

Inspection 4. Measure threads; gage must engage at least four but not more than eight 
threads on pipe section when tightened by hand. 



J. Pump Base 

Operation 1. Machine bottom surface of pump base. 

Operation 2. Bore and thread for drop pipe. 

Inspection 2. Measure threads; gage must engage at least four but not more than eight 
threads on pipe section when tightened by hand. 

Operation 3. Cut pipe threads in upper pump base. 

Inspection 3. Measure threads; gage must engage at least four but not more than eight 
threads in base when tightened by hand. 



Operation 4. Drill eight holes for anchor bolts using jig. 

Operation 4a. Place jig on base. 

Operation 4b. Drill eight holes. 



Operation 5. Bore seating surface for valve seat (shallow well pumps only). 

Inspection 5a. Measure width of seating surface. 

Inspection 5b. "Go" part width gage must fit into seating surface; "no go" part must not 
fit into seating surface. 



Inspection 5c. Measure depth of seating surface. 

Inspection 5d. "Go" part of depth gage must not touch seating surface; "no go" 
part of depth gage must touch seating surface. 



K. Plunger Rod 

Operation 1. Cut rod to length. 

- Operation 2. Grind ends. 

1 Operation 3. Thread both ends. 

Inspection 3. Measure threads; thread gage must freely engage threaded portion of 
plunger rod. 



L. Plunger Cage 

Operation 1. Clean inside diameter and cut threads. 

Inspection 1. Measure threads; thread gage must freely engage threaded portion of 
plunger cage. 

Operation 2. Clean outside diameter. 

Operation 3. Drill and tap plunger rod hole. 

Inspection 3. Measure threads; thread gage must freely engage threaded plunger 
rod hole. 



M. Poppet 

Operation 1. Turn top of poppet. 

Operation 2. Turn stem. 

Operation 3. Finish contact surface. 

Inspection 3. Contact surface must be free of all voids, burrs and other imperfections. 
Must equal or surpass quality of sample provided by purchaser. 



N. Follower 

Operation 1. Turn inside diameter. 

Operation 2. Turn outside diameter. 

Operation 3. Finish top contact surface. 

Inspection 3. Contact surface must be free of all voids, burrs and other imperfections. 
Must equal or surpass quality of sample provided by purchaser. 

Operation 4. Cut pipe threads. 

Inspection 4. Measure threads; thread gage must freely engage threads on follower. 



0. PVC Pipe (for press fit in steel pipe) 

Operation 1. Turn outside diameter. 

Inspection 1. Measure outside diameter; outside diameter must fit "go" part of gage 
but not "no go" part. 

Operation 2. Cut to length. 



0. PVC Pipe (for deep well cylinder) 

Operation 1. Cut to length. 

Operation 2. Cut threads on both ends. 

Inspection 2. Measure threads; gage must engage at least four but not more than eight 
threads on pipe section when tightened by hand. 

- - 



P. Deep Well Cylinder Ends 

Operation 1. Turn inside diameter. 

Operation 2. Cut large pipe threads. 

Inspection 2. Measure threads; gage must engage at least four threads but not more 
than eight threads in cylinder end when tightened by hand. 

Operation 3. Cut small pipe threads. 

Inspection 3. Measure threads; gage must engage at least four threads but net more 
than eight threads in cylinder end when tightened by hand. 



Operation 4. Bore seating surface for valve seat (lower cylinder end only). 

Inspection 4a. Measure width and depth of seating surface. 

Inspection 4b. "Go" part of width gage must fit into seating surface; "no go" part must 
not fit into seating surface. 



Inspection 4c. Measure depth of seating surface 

Inspection 4d. "Go" part of depth gage must not touch seating surface; "no go" 
part of depth gage must touch seating surface. 



Q. Valve Seat. 

Operation 1. Turn outside diameter. 

Inspection 1. Measure outside diameter; diameter must fit "go" part of gage but not 
"no go" part. 

Operation 2. Turn seating surface radius. 

Inspection 2. Measure seating surface; seating surface must conform to diameter and 
contour of gage. 

Operation 3. Drill hole for stem. 

Operation 4. Cut valve seat to length. 

- 31 - 



Section 3 
Heat Treating 

A. Pin 

Operation I. Harden pin 

Operation 2. Temper pin 

Inspection 2a. Check hardness tester. Pin must be R, 40-45. 

Inspection 2b. Examine pin for warpage; pin should not touch middle leg of gage. 



B. Bushing 

Operation. Harden bushing 

Inspection. Check hardness with hardness tester. Bushing must be Rc 60-65. 



Sect ion 4 
Assembly 

Operation 1. Assemble subassemblies: 

a. head assembly 
b .  piston assembly 
c .  foot valve assembly 

Inspection 1. Inspect a l l  subassemblies for the following: 

a. a l l  parts assembled in correct order 
b .  no cracks in press f i t  parts 
c .  foot valve must n o t  appear to  leak over 5-minute period 

Operation 2 .  Assemble pump 

Inspection 2.  Inspect a l l  pumps for  the followina: 

a.  handle t o  move swoothly throuah ent i re  travel 
b .  fulcrum to 1 imit travel of handle 

Inspection 3. Wet t e s t  5% of the pumps and/or cylinders 

a. pump or cylinder must pump water 
b . no leaks apparent at baselstandlbody connect ions 

Note: If one of the pumps or cylinders in the 54: sample does 
not pump water or leaks a 20% sample should be tested.  If 
another substandard pump or cylinder i s  found the ent i re  produc 
tion lo t  should be tes ted .  All substandard pumps and cylinders 
should be retested af te r  the problem has been corrected. 
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Sect ion  5 
Acceptance Inspec t ion  

A. Randomly se lec t  20% o f  pumps and c y l i n d e r s  t o  be received.  

B. Inspect  t h e  f o l l o w i n g  qua1 i t y  c h a r a c t e r i s t i c s :  

Inspect  i o n  Q u a l i t y  C h a r a c t e r i s t i c  

1. Examine motion o f  hand le / fu lc rum a. Smooth motion, no catch ing on 
assembly. burrs ,  e tc .  

b.  Fulcrum t o  l i m i t  mot ion of 
handle so t h a t  rod  end does not  
con tac t  cap. 

2.  Examine sur face  f i n i s h  of  a. No burned sand adhering t o  
ex te rna l  p a r t s  and p i  s ton  cast ing,  re1  a t i v e l y  smooth 
assembly. s u r f  ace. 

b. Pa r t i ng  l i n e  f l a s h  removed. 

c .  No obvious d i s t o r t i o n  of par ts .  

3. Examine threads i n  base, 
body and c y l i n d e r  ends. 

a. No voids or broken threads i n  
threaded area. 

b. No p u t t y  o r  f i l l e r  ev ident .  

c .  3" p ipe  sec t i on  and 1-114" drop 
p ipe  must have 4 threads showing 
when hand-t ightened i n t o  base, 
body, o r  c y l i n d e r .  

4. Rot a te  cap on body t o  check Cap must f i t  i n  a l l  f o u r  
h o l e  spacing. pos i t i ons .  

5. Check dimensions on anchor 
b o l t  ho les i n  base. 

Using a standard base o r  a 
template, l i n e  up base holes. 

6. Inspec t  f o r  p o r o s i t y  i n  c r i t i c a l  Must meet p o r o s i t y  c r i t e r i a  
areas. o f  cas t i ng  c r i t e r i a  sheet. 



7.  Inspect pins and bushings. a. Pins and bushings must be to  
hardness of 40-45 and 60-65 Rc 
respectively. Note: Measure 
hardness of one pin and one 
bushing from 1% of the pumps to  
be received. 

b. Bushings must be press f i t  in 
cast  iron part;  must not move in 
pump components. 

c .  Measure pin and bushing dimen- 
sions and pin warpage with 
gages. 

d .  Cotter pins must be easi ly  
removed from pins; cot ter  
pins n o t  t o  drag on cast  iron 
parts.  

8. Inspect cyl i nder. a. No putty, voids, sealer in 
threads. 

b .  Cylinder ID smooth and without 
excessive ripple. 

9 .  Compare plunger assembly 
with sample provided by 
purchaser. 

a. No holes, voids or excessive 
porosity on valve contact sur- 
face of follower or underside of 
poppet valve. 

b .  No holes or excess porosity i n  
plunger cage; no machined sharp 
corners inside cage. 

c. All f lash removed from brass 
parts.  

d .  Leather cups n o t  ragged, torn or 
stretched; ID t o  jus t  f i t  over 
follower. 

e. Piston f i t s  snugly into 
cyl i nder . 

f .  Plunger rod threads n o t  
misthreaded and do not protrude 
into cage. 



10. Compare foot  valve with a. Valve sea t  has no holes or 
sample provided by purchaser. imperfect ions. 

b .  Rubber or lea ther  on valve must 
be smooth. 

11. Wet t e s t  pump. a.  Pump must pump water. 

b .  No leaks a t  baselstandlbody 
connections. 

c .  Foot valve must not appear t o  
leak over 5 minute period. 

C. If any of the pumps in the  20% sample has one of the  qua1 i t y  charac- 
t e r i s t i c s  f a i l ,  t h a t  en t i r e  pump will be rejected and t h a t  qua l i ty  
cha r ac t e r i s t i c  inspected on every pump i n  t he  e n t i r e  l o t .  The inspec- 
t o r  has so l e  author i ty  t o  determine whether t o  repai r  or  scrap the  
f a i l ed  p x  

0. Each pump in the  l o t  will be numbered. All pumps in the  l o t  t o  be 
inspected wi l l  have no paint or thread s ea l e r  or putty of any k i n d  in 
evidence when inspected. After the  l o t  has been accepted, each pump 
wil l  be painted and the  pump number painted or stenciled on in a 
contras t ing color on the  pump body. 



En1 arged Drawings f o r  Gage Inspec t i  on 

The Appendix conta ins a l l  t h e  graphics fo r  each i nspec t i on  t h a t  requ i res  
gages. It conta ins enlarged drawings from the  main body. These enlarged 
drawings are  inc luded so they can be more e a s i l y  d i s t r i b u t e d  t o  workers who 
may be respons ib le  f o r  on ly  a  l i m i t e d  number o f  machining operat ions. I n  t h i s  
way t h e  shop foreman can pass out  on ly  those drawings t h a t  are needed. 

The drawings are indexed by the  gage number used i n  the  main body. An example 
i s  on page 45: 

I n s p e c t i  on A-2a 
Fulcrum, p. 4 

G - 1  r e f e r s  t o  Gage 1, Inspec t i  on 2a ( f o r  the  fulcrum), on page 4. Since gage 1 
i s  used f o r  f ou r  inspect ions,  t he re  are four  pages o f  G - 1  drawings. I n  a1 1  , 
the re  are 17 gages. Some o f  t he  gages are on ly  used f o r  one o r  two 
i nspect i  ons . 



Inspection A-2a 
Fulcrum, p. 4 



G- 1 

Inspec t i on  B-4 
Pump Cap, p .  7 







G- 2 

Inspection A-2b 





















Inspection P-2 
Deep Well ~ y l  i nde r  Ends 9 P -  28 













Inspection P-4a 
Deep We1 1 , Cyl i nder 

Ends, p .  29 



Inspec t ion  J-5c 
Pump Base, p .  2 1  



Inspection P-4c 
Deep We1 1 Cylinder 

Ends, p. 30 













Heat  T r e a t i n g  
I n s p e c t i  on A-2b 
P i n s ,  p .  32 


