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INCORPORATED 1920 

UNDERWRITERS' LABORATORIES OF CANADA 
General Olhcer and Tctling Stahon 7 CROUSE ROAD, SCARBOROUGH, ONTARIO Telephone 757.361 1 Area Code 41 6 

In Replying 
Piease Refer to ULC Subject  C343-1975 

GUIDE 

FOR 

THE INVESTIGATION 

OF 

PUMPS FOR OIL-BURNING APPLIANCES 

GENERAL 

1. Scope 

- 1.1 
p a r t  of oi l -burning appl iances  o r  i n s t a l l e d  i n  f u e l - o i l  p ip ing  systems 
serv ing  such equipment. Oil-burning app l i ance  pumps are c l a s s i f i e d  as 
e i t h e r  automatic  o r  power-operated. 

These requirements  cover pumps t h a t  are intended t o  be used as 

- 1 . 2  
pumps are included i n  t h e  Standard f o r  t h e  I n s t a l l a t i o n  of Oil-Burning 
Equipment, NFPA No. 31. 

Requirements f o r  t h e  i n s t a l l a t i o n  and use of oi l -burning app l i ance  

2. General 

- 2.1 
t h e  requirements f o r  t h a t  component, except  t h a t  such requirements  may 
be  modified i f  app ropr i a t e  f o r  t h e  p a r t i c u l a r  a p p l i c a t i o n .  

A component of a pump f o r  oi l -burning app l i ances  s h a l l  comply wi th  
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3 .  G l o s s a r y  

- 3.1 For t h e  purpose of t h i s  Guide, t h e  fol lowing d e f i n i t i o n s  apply.  

- 3 . 2  
supply tank and d e l i v e r  t h i s  o i l  by g r a v i t y  under a cons tan t  head t o  a n  
oi l -burning appl iance  and which have automatic  means t o  prevent  t h e  abnormal 
d ischarge  of o i l .  These pumps are designed f o r  i n s t a l l a t i o n  a t  least 1 
f o o t  above t h e  top  of t h e  supply tank  and are arranged t o  s t o p  pumping 
au tomat ica l ly  i n  case of t o t a l  breakage of t h e  o i l  supply l i n e  between 
t h e  pump and t h e  appl iance .  

A U T O M A T I C  PUMPS - Assemblies t h a t  au tomat ica l ly  pump o i l  from t h e  

- 3 . 3  
i n  pounds per square inch  gauge (ps ig )  a t  t h e  d ischarge  p o r t ,  between 
t h e  va lue  obtained wi th  t h e  pump ope ra t ing  and a f t e r  shutdown. 

DIFFERENTIAL PRESSURE - The d i f f e r e n c e  i n  p re s su re ,  as measured 

- 3 . 4  NORMAL OPERATING PRESSURE - The p res su re  a t  which t h e  pump is  
normally operated on t h e  appl iance .  

- 3 . 5  POWER-OPERATED PUMPS - Pumps f o r  u s e  i n  the assembly of power- 
operated o i l  burners ,  o r  f o r  u s e  as o i l - t r a n s f e r  pumps. 

- 3 . 6  RATED PRESSURE - The minimum and maximum ope ra t ing  p res su res  
recommended by t h e  manufacturer of t h e  pump. 

- 3 . 7  
ob ta inab le  by adjustment of t h e  pressure- regula t ing  valve. 

REGULATED PRESSURE - The minimum and maximum ope ra t ing  p res su res  

CONSTRUCTION 

4. Assembly 

- 4 .1  
normal func t ion  when used as intended.  

An automatic  pump s h a l l  inc lude  a l l  t h e  components necessary  f o r  i t s  

- 4.2 A pump i n  which electrical components are loca ted  w i t h i n  a f l u i d -  
conta in ing  compartment o r  space is  t o  be  subjec ted  t o  appropr i a t e  exam- 
i n a t i o n  and tests t o  eva lua te  t h e  p r o b a b i l i t y  of f a i l u r e s  l i k e l y  t o  create 
a hazard,  g iv ing  due cons ide ra t ion  t o  t h e  v o l t a g e  involved, materials 
used, cons t ruc t ion  employed, etc. Contacts  o r  o t h e r  mechanisms l i k e l y  
t o  cause an arc wi th in  a space conta in ing  o r  l i k e l y  t o  con ta in  a hazardous 
f l u i d  are t o  be avoided. 

- 4 . 3  
assembled a f t e r  being dismantled t o  t h e  ex ten t  needed f o r  normal care. 

The cons t ruc t ion  of a pump s h a l l  be such t h a t  p a r t s  can be r e a d i l y  
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- 4.4 
f i e l d  adjustment . Means s h a l l  be provided f o r  t h e  purpose of making any necessary 

- 4.5 p a r t s  which are detached f o r  normal 
care o r  se rv i c ing  of t h e  pump s h a l l  be  capable  of holding t h e  p a r t s  upon 
t h e  a p p l i c a t i o n  of t h e  torques  ind ica t ed  i n  Table 1 a f t e r  removal and 
replacement. 

Screws o r  b o l t s  used t o  a t t a c h  

T A B L E  1 

I 1 -  
Screw o r  ' Torque, 

¡ Bolt  s i z e  Pound-Inches 

! 

, No.  8 I 
1 N0.10 1 I 1 / 4  inch I 

l 5/16 inch ' 
I 3/8 inch 
i 7/16 inch , 1 1 / 2  inch 
1 9/16 inch  
I 5/8 inch I 

l 

20 
25 
100 

350 
55 O 
800 

1200 
i600 

: 

200 1 

- 4.6 
independent of p ip ing ,  tub ing ,  o r  condui t  t h a t  may be connected t h e r e t o .  

The pump s h a l l  i nco rpora t e  a p rov i s ion  f o r  support  t h a t  is  

- 4.7 
pump s h a l l  have a melt ing po in t  ( so l idus  temperature) no t  less than  1000°F. 

A brazing material used f o r  j o i n i n g  l iquid-confining p a r t s  of a 

5. Materials 

- 5.1 Liquid-confining and opera t ing  p a r t s  of a pump, o t h e r  t han  an 
automatic pump, s h a l l  be made of m a t e r i a l  having a melt ing po in t  ( so l idus  
temperature) of no t  less than  950°F and a tensile s t r e n g t h  not  less 
than 10,000 p s i  a t  400°F. 

- 5.2 
r e s i s t a n t  t o  t h e  a c t i o n  of t h e  l i q u i d .  

A p a r t  i n  con tac t  wi th  t h e  l i q u i d  t o  be handled by a pump s h a l l  be 

- 5.3 
l o s s  of weight,  when considered on t h e  b a s i s  of i t s  intended func t ion ,  
fol lowing immersion f o r  70 hours  i n  No.3 Swelling O i l ,  ASTM D471-68. 

A s y n t h e t i c  rubber p a r t  s h a l l  no t  show excess ive  volume change or 
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- 5.4 
shrinkage is considered as i n d i c a t i n g  compliance wi th  Clause 5.3. 

A change i n  volume of not  more than  25 per  cent  swel l ing  o r  1 per  cent  

- 5.5 
not  c rack  o r  show v i s i b l e  evidence of d e t e r i o r a t i o n  fol lowing exposure 
f o r  96 hours  t o  oxygen a t  a p res su re  of 300 ps ig ,  and a t  a temperature  of 
158°F . 

A p a r t  made of s y n t h e t i c  rubber which may be a f f e c t e d  by aging s h a l l  

- 5.6 
by t h e  l i q u i d  they  may normally con tac t  i n  service i f  co r ros ion  of 
such p a r t s  may permit e x t e r n a l  leakage.  Ferrous materials of t h e  
th i ckness  s p e c i f i e d  i n  Table 2 are considered adequate f o r  t h e  preceding 
when uncoated and when intended f o r  u s e  wi th  t h e  des igna ted  l i q u i d .  

Other p a r t s  are t o  be r e s i s t a n t  t o  atmospheric co r ros ion  and a t t a c k  

T A B L E  2 

MINIMUM THICKNESS FOR UNCOATED 
FEEmaJs MATERIALS 

I Minimum Thickness Liquid i n  Contact , I 

1 w i th  Material i Sheet Metal Cas t ings  i 1 I nch  Inch 1 1 
Fuel  O i l s  and 

Kerosene 
1 

0.042 1/8 i 

- 5.7 
ope ra t ion  of a pump o r  o therwise  b e  conducive t o  t h e  i n t r o d u c t i o n  of 
a de t r imen ta l  cond i t ion ,  t h e  p a r t  s h a l l  be provided wi th  a p r o t e c t i v e  
coa t ing  t o  resist cor ros ion .  

I f  co r ros ion  of a f e r r o u s  p a r t  w i l l  i n t e r f e r e  wi th  t h e  proper 

- 5.8 Cadmium p l a t i n g  s h a l l  have a th i ckness  of no t  less than  0.0003 
inch,  and z inc  p l a t i n g  s h a l l  have a th i ckness  of no t  less than  0.0005 
inch  except on p a r t s  where th reads  c o n s t i t u t e  t h e  major po r t ion  of t h e  
area, i n  which case, t h e  th i ckness  of t h e  cadnium o r  z i n c  p l a t i n g  s h a l l  
be n o t  less than  0.00015 inch. 

- 5.9 A p a r t  made of drawn b r a s s  o r  machined from b r a s s  rod s h a l l  be 
capable  of wi ths tanding ,  without  cracking,  t h e  Mercurous-Nitrate Immersion 
T e s t  f o r  copper and copper a l l o y s .  See Sec t ion  32. 

5.10 
s h a l l  be impervious t o  f u e l  o i l .  For f l a t  f l anges ,  a p l a n t  f i b r e  
gasket  s h a l l  be not  more than  1 / 3 2  i nch  th i ck .  

G a s k e t s u s e d i n  t h e  assembly of a pump t o  seal f langed j o i n t s  
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6. Strength of Parts 

6 .1  P a r t s  of a pump, exceptmechanica l  s h a f t  seals and vented tanks ,  
which are subjec ted  t o  p re s su re  dur ing  normal usage s h a l l  be cons t ruc t ed  
t o  wi ths tand ,  without  b u r s t i n g ,  a h y d r o s t a t i c  p r e s s u r e  equ iva len t  t o  f i v e  
times t h e  maximum pres su re  t o  which t h e  pump may be subjec ted .  See Sec t ion  31. 

7. Bodies, Covers,  and Heads 

- 7 . 1  
accordance wi th  t h e  Standard f o r  P ipe  Threads, ANSI B2.1. 

An opening threaded f o r  p i p e  connect ions s h a l l  be threaded i n  

- 7.2 
t i o n s  from t h e  inner  ends of i n t e r n a l l y  threaded openings i n  a body t o  
permit making t i g h t  j o i n t s .  

Care s h a l l  be observed t o  remove webs, shoulders ,  and o t h e r  obstruc-  

- 7.3 
be cons t ruc t ed  so  t h a t  when a p i p e  which i s  threaded two t h r e a d s  beyond 
s tandard  s i z e  is run  i n t o  t h e  threaded p o r t i o n  of t h e  opening, it w i l l  
no t  d i s t o r t  any p o r t i o n  of t h e  body o r  adve r se ly  a f f e c t  t h e  ope ra t ion  of 
t h e  pump. 

In le t  and o u t l e t  connect ions threaded f o r  attachment t o  p i p e  s h a l l  

- 7.4 
wi th in  t h e  d i s t a n c e  given i n  Table 3 from t h e  beginning of t h e  thread ,  
inc luding  any chamfer, nor  s h a l l  any shoulder  prevent  an  a d d i t i o n a l  t u r n  
being made wi th in  t h i s  d i s t a n c e  as determined by assembling t h e  pump 
i n t o  a f i t t i n g  w i t h i n  a t o l e r a n c e  of p l u s  o r  minus one thread.  

Male t h r e a d s  f o r  attachment t o  p i p e  f i t t i n g s  s h a l l  have no shoulder  

- 7.5 
s i z e  s h a l l  be  provided wi th  f langed p ipe  connect ions.  

A pump assembly f o r  attachment t o  p i p e  l a r g e r  t han  3 inch  nominal 

T A B L E  3 

SHOULDER DISTANCE FROM 
BEGINNING OF THREAD 

I l 
P i p e  S ize ,  ANSI B2.1 Shoulder Distance! 1 Nominal Inches i Inches 1 

i 118 
I 1 / 4 ,  3/8 
i 112 ,  314 

1 
1-114 

l 1-1/2 

I 2-112 

I 

2 

3 

f 3 18 I 
9/16 I 

3 / 4  
1 5 / 1 6  
31/32 

1 
1-1/32 
1-33 I 6 4  
1-37 I 6 4  I 
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- 7.6 
j o i n t s  o r  t h e  necessary f i t  of p a r t s ,  t h e  c a s t i n g  s h a l l  be  s t r e s s - r e l i eved  
t o  reduce t h e  p o s s i b i l i t y  of warping t o  a minimum. 

I f  warping of a c a s t i n g  can a f f e c t  t h e  t i g h t n e s s  of f l u i d  conf in ing  

- 7 . 7  
t h a t  w i l l  prevent warping o r  d i s t o r t i o n  and, where necessary,  s h a l l  be 
r ibbed and cons t ruc tedwi th  bosses  f o r  t h e  i n s t a l l a t i o n  of bea r ings  
and t h e  formation of s t u f f i n g  box recesses, etc.  

The removable head o r  heads of a pump s h a l l  be of a th i ckness  

- 7 . 8  
plug o r  a threaded shouldered plug. A gaske t ,  i f  used, s h a l l  be r e t a ined  
by t h e  pump body o r  t h e  plug when t h e  plug i s  removed. 

Clean-out and d r a i n  openings s h a l l  be c losed  by a s tandard  p ipe  

8 .  Rotors  

- 8.1 
loosening. Sha f t s  and r o t o r  assemblies  s h a l l  be provided wi th  bea r ings  
t o  reduce v i b r a t i o n  and o the r  cond i t ions  tending t o  cause unequal wear 
i n  t h e  packing of t h e  s t u f f i n g  box. 

A r o t o r  s h a l l  be balanced and secu re ly  a t tached  t o  s h a f t s  t o  prevent 

9.  Shaft S e a l s  and S t u f f i n g  
Boxes 

- 9 . 1  
a pump p a r t ,  a s t u f f i n g  box conforming t o  Clauses 9.2 through 9.10 s h a l l  
be used i f  t h e  design i s  such t h a t  i t  i s  necessary f o r  t h e  use r  t o  a d j u s t  
o r  renew t h e  packing t o  prevent leakage dur ing  normal usage o r  as wear 
occurs .  A convent ional  s t u f f i n g  box des ign  is shown i n  F igure  1. 

I f  packing is  used t o  prevent leakage around a s h a f t  o r  s t e m  of 

- 9 . 2  A s t u f f i n g b o x  s h a l l  be provided w i t h  a removable, shouldered,  
unthreaded fol lower gland and wi th  a nu t ,  sp r ing  take-up, o r  equiva len t  
means f o r  a d j u s t i n g  t h e  gland t o  main ta in  p re s su re  on t h e  packing as  
wear occurs .  

- 9.3 
s h a f t  s h a l l  be cons t ruc ted  t o  avoid binding of t h e  va lve  s t e m  o r  s h a f t .  

A s t u f f i n g  box f o r  an  au tomat ica l ly  opera ted  va lve  o r  a moving 

- 9.4 
ac tua ted  s t e m  of a s a f e t y  va lve  o r  device  or  t h e  s h a f t  of a pump no t  
normally i n  p l a i n  view, t h e  cons t ruc t ion  s h a l l  be such t h a t  any a l lowable  
adjustment of t h e  packing take-up w i l l  no t  bind t h e  stem o r  s h a f t  t o  
prevent  t h e  va lve  o r  device  from funct ioning  au tomat ica l ly ,  o r  t o  cause 
overloading of a pump. A gland s h a l l  be  sp r ing  loaded. 

I f  a n  a d j u s t a b l e  s t u f f i n g b o x  i s  used t o  seal an  au tomat i ca l ly  

- 9.5 
made of co r ros ion - re s i s t an t  material o r  one coated t o  r e t a r d  cor ros ion .  

An automatic  sp r ing  take-up f o r  a gland s h a l l  employ a sp r ing  

- 9.6 
t h a t  i t  w i l l  advance t h e  gland through no t  less than  one-half i ts  p o s s i b l e  
t r a v e l  from i t s  i n i t i a l  s e t t i n g  wi th  t h e  sp r ing  compressed. 

The phys ica l  c h a r a c t e r i s t i c s  of a take-up sp r ing  s h a l l  be  such 

- 9.7 
r e q u i r e  f u r t h e r  adjustment t o  prevent  leakage from t h e  s t u f f i n g  box. 

A t  t h e  advanced p o s i t i o n  of t h e  gland,  a take-up sp r ing  s h a l l  no t  
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F I G U R E  1 

CONVENTIONAL STUFFING BOX DESIGN 

I 
, B 5/16 

C ' 5/16 

D 19/64 

j E 13/64 

318 7/16 112 9/16 518 11/16 314 13/16 718 Inches 

13/32 

25 164 

17 164 

112 19/32 11/16 25/32 718 31/32 1-1/16 1-5/32 Inches 

31/64 37/64 43/64 49/64 55/64 61/64 1-3/64 1-9/64 Inches 

21/64 ' 25/64 29/64 33/64 37/64 41/64 45/64 49/64 Inches 

9.8 
The construction of parts shall be such as to result in compressing the 
packing against the stem or shaft when the stuffing box nut or yoke is 
tightened. 

A stuffing box gland shall be made of corrosion-resistant material. 

- 9.9 
the impregnation of which is not adversely affected by contact with the 
liquid for which the pump is intended for use. 

Before shipment, a stuffing box shall be fully packed with a material, 
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