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INSTRUCTXOk?S FOk 
THE OPERZTIOFI AEJD PkJINTENANCE OF 

US BM-5k BED-MATER1,fiL SAWLER 

1. Scope of rhese  instructions--These instructions a r e  applicable 
to t11e US Bpi-54 bed-material sampler constructed from p l a n s  daced Fcb- 
ruary 1.324 and rev ised  p l ans  dated Harch 1956. The revisions i n c l u d e  a 
safcty bar and a c a t c h  s p r i n g .  T h e  f i r s t  samplers were del ivered  ta t h e  
f i e l d  o f f i c e s  in 1 9 5 4 .  

T h i s  discussion was prepared to a i d  t h e  field men, who use  the US 
EM-54  sample^, to b e t t e r  understand i t s  operat ion and maintenance. 
Same general  procedures and t c c h n i q u c s  f o r  taking samples a re  presented.  
Precautions t o  observe when handling  he samplei-s a r e  discussed. 

These i n s t r u c t i o n s  were p r e p a r e d  by Fred S .  Witzigrnan. 

II, DESCRIPTION OF THE SnMPLER 

2 .  General description--The US 3hl-54 sampler was designed to c o l -  
lect a bed-material sample from Lhe t o p  2 inches  of a streail1 bed. The 
m a t e ~ i a l  t o  b e  sampled may be  fiim, sofL, p l a s t i c  or granular. Par- 
c i c l e s  in s i z e  up to one i n c h  o r  larger  may be picked  up in t h e  sampler 
buclcet.  T h e  sampler, which weighs  100 pounds, can b e  used  i n  a stream 
of any depth u s l e s s  t h e  velocity i s  very high, The s ~ ~ e a m l i n e d  body 
i s  made of c a s t  s t e e l  and it i s  equipped w i t h  ta i l  f i n s .  

The sample is c o l l e c t e d  in a s i n g l e  scoop-type bu~kct which swings 
o u t  of r he  bottom of the sampler body, The bucket s u r r o u n d s  and encloses  
t h e  sample, IJhen t h e  buiket is closed, i t s  edges p o i n t  upward and s e a l  
against  a gasket so t h a t  none of t h e  sample can be washed o u t .  

When t h e  sampler is supported by a s t e e l  cable  t h e  bucket may be 
cockcd, that i s  s e t  in t h e  open position, f o r  t ak ing  a bed sample .  
When Lension on t he  c a b l e  is released by resting t h e  sampler on t h e  stream 
bed or o the r  support, t h e  bucket s n a p s  shut. 

Sxfety prccautirn--The US BH-54 sampler has a powerFu1 b i t e .  2 .  -... - - ". - 
Keep hands -.-- #?way £-:.;lrn bl'-.?et anening when s a n ~ l e r  is cocked. It is well - . - . 1  

to study t h e  p l a n s  and understand t h e  o p e r a t i o n  of t h e  samplcr be fo re  
attempting LO usc it. There i s  a s a f e t y  bar under t h e  sampler which is 
held  in place w i t h  t h e  back lcg scrcw. When the sampler i s  cocked and 
t h e  entire mechanism is in the  opera t ing  position t h i s  s a f e t y  b a r  can 
b c  s e t  to hold t he  bucket in t h e  open position far  changing gaskets ,  
removing n sample, or for doing other work on the sampler. -it i s  a d v i s a b l r :  



co release t h e  tension on Lhe main coil s p r i n g  before starting any repair 
work oil t h e  sampler mechanism. To renlove a sample f ~ o a ~  t h e  Lucket ,  a 
small sci-aper or brush should t2 used, and care t a k e n  i o  keep fingers 
ouil of che way. Normally, when removing a sample, tne bucket w i l l  be 
cocked, b u t  c h i s  may be avoided by not  drawing the bucket back s u f f i -  
c i e n e l y  £02 t h e  c a t c h  to become e n p g e d .  The bucket should b e  cocked 
only wi~eri  a sample is to be taken. S p e c i a l  care should be taken a t  all 
iimes when i+cmoving the sampler frwa the  c a b l e  suspension l i n e  to  avo id  
p icking  up a cocked sampler. 

4 .  Operation of ehc sampler--The sampler is suspended by t h e  hanger 
(PT-21) p r o j e c t i n g  from iLs top, to which is attached a s t e e l  cab le .  
Reference is made to Figures 1 and 2 f o r  Location and d e s z ~ i p t i o n  of 
parts by p a r t  number (PT). With t h e  weight of the sarnplei- supported by 
t h e  haaga:~, che reco i l  spring (PT-20) is compressed, ~aking pl*essure 
off ilile c a t c h  b a r  (PT-24). The c a t c h  spring (PT-25) then presses the 
end 0 2  the c a t c h  i n t o  posicion t o  engnge the l i p  on C L L C  edge of the 
bucket (FT-2) to hold it open. The bucke t  is opened manually by 
inser~ing a 7132-inch socke t  sc rew key i n t o  t h e  hex i-cccss in :he end 
of the  main shaft (PT-6) and r o t a t i n g  Lhe shaft until the bucket is 
recessed i n f o  t h e  body of rhe sampler and he ld  t h e r e  by t he  catch. The 
sockeii screw key is t h e n  removed. The sampler must b e  suspended by tile 

hanger in order  to operate.  

The bucket will snap shut a u t o m a t i c a l l y  when tension on t h e  supporting 
cable attached t o  the hanger is relieved. This occurs when the sampler 
is s e t  on zhe stream bed,  the  floor, o, any othez support. The bucket 
is powered by a very strong c o i l  s p r i n g  (PT-15). It is e a s i l y  tripped 
and may i n j u r e  f ingers seriously. 

. G e n c ~ a l  comments--The auxiliary equipment diszussed in t h i s  
c.hap<s;- is used to f a c i l i t a t e  Landl ing of the heavy US BPI-54 bed- 

L, ---The sampler requizcs about e h ~  sanie mechanical support 
t h a t  is necessary t o  suczcssfully handle a 100 I b .  st~eam-gaging weight .  
The sampler is usually suspended on a cab le  wound on a sounding r e e l .  
Reel mountings similar to those used for stream gaging axe generally 
employed. The samplers may be operated, from a c a b l e - z a ~  suspended on 
a cab le  across the stream at i h e  sec~ion to b e  sampled. The samplers 
are  i i - equent ly  used from a bridge  wieh some t y p e  of poi-cable crane.  
Sacisfaccory light-weight collapsible cranes mounted on four-wheel 
bases, such as the U. S .  Geological Sul-vey crane, Type ::, are ava i l ab le .  
T h i s  t y p e  of cyane and base requires counter  w e i g h t i n g  for s t a b i l i t y .  
There ai*e also cranes which are mounted on cars or t r u c k s  for o p e r a ~ i o n  
directly from ihe  roadway of a bridge.  



7.  Reel--The reel must have a drum of s u f f i c i e n t  capacity to handle  
the rnaxinm lengeh of cable iequired. The drum should Se no l e s s  ~ h a n  
12 in. in cii-cumference and a Largex s i z e  i s  desirable, The reel may 
be equipped w i t h  a depth indicami- .  The "A'. or "B" type  reels of t he  
U. S .  Geological  Survey a x e  satisfactory for most of LI-ie work 20  b e  
done r . l i i : i ~  tile US BM-5G sa~oplcr,  

2 .  Cable--9 1 / 8 - i n .  s t e e l  cable is recommended. The cai~Lc must 
be of suf Z i c i e n t  l e n g t h  'to accomrnoda iie varying f i e l d  conditions and to 
reach the b0 i i l ~~ i0  of any streams encountered. The l j 6 - i n .  Ellsworth 
reverse Lay cable  used by the  U. S .  Geolog ica l  Survey may b e  used. The 
s tee l  c a b l e  shou ld  b e  secure ly  Casiened Lo t h e  reel.  

3 .  Connector--A mechanically s t rong support for t h e  sampler may 
be made w i t h  a connector  c o m o i ~ l y  used to support t h e  suspended-sediment 
sampler o r  rhe current meter and w e i g h t .  The U. S. Geological Survey 
AU connzc t o r  or spiral  connec coi- may Le used,  Either of ti~ese connectors 
can h e  accaci-led t o  a he hanger which is built into t h e  t o p  of tl ie US 
314- 51:- sample< .  

10. tuxiliary support  f o r  sarnplel---Becausc rhe sample; bucket can 
cause injury to t h e  fingers and a l s o  Lecausc ehe sampler is so heavy, 
a convenieni Level s u ~ f a c e  is needed on which t o  seh: thc sar~ip1e-r while 
the sample is Leine removed. Spacc  u n d e r n e a ~ h  is necessary foi- opening 
t h e  ;;uckei, for  removal of m a t e r i a l  and for a pan t o  c a i c h  i-ilc sample. 
A sa inp lcu  suppoi-i: which is e a s i l y  a tcached  to t h c  Type , sti-eam- 
gaging c y m e  is shown in F i g u r e  :#. HoLes need noL b c  d l - i l l e d  in the 
rncn~bci-s or' rhe  c rane ,  and  he suppori does nai: in te r fe re  wit11  operarion 
of tile r e e l .  The suppart  is made of 1- .& /4 l i  x l - l / L : ' '  x I j G "  s t i - u c ~ u r a l  
steel angles and cwo L-5/& x 3-5/3" :: S'. wooden blocks .  Two ang le s  
11" lons are w e l d e d  LO two angles 2 4 r i  long and wood blocks  a ~ t a c h e d  by 
foui- 1;/=1': x 2-1/2 ' .  bolts, A 1/2;. i: 9. '  bolt is used f o r  hoLding t h e  
suppori: in p l a z e  on t h e  crane. The suppo~t is i n s t a l l e d  on t h e  crane 
w i t h  tne end d i l e < r ; l y  under ~ l l e  reel-support p l a t e .  The support was 
d e s i ~ n e d  by W ,  L. Haushild arid 3. H .  Gingcn of t h e  U. ;. Geological 
Survey, 

Use of the support is an additional safety factor. 11: simplifies 
removal of tile sample; it reduces t h e  danger  of injua-ing fingers if 
t h *  bucltei: closes a c c i d e n t l y ;  and it: eliminates p l ~ y s i c a l  sz;ain of 
ra i s ing  2nd lowering t he  samplei. by hand. The sampler may be  s e e  on 
t h e  support when moving from one s t a t i on  to another ,  thus preventing 
it f ~ o m  swinging f ree ly  w h i l e  the *:cane is b e i n g  moved. A. crane 
wf ~h  he support may require a l i t t l e  more c learance  beisleen t h e  crane 
and t h e  guard r a i i  on t h e  bridge L h a i ~  one withoui t h e  suppoi-c. The 
support is ~amoved when t he  ci-anc is l o lded  for transpori in a truck. 



11. Cleaning--The catch mechanism should 'ire kept  "Lean 02  sand, 
othelwise it inay f a i l  t o  operate prope r ly .  I,fter each s a i ~ ~ p l a  is taken 
the saruplel- s h o u l d  be washed tho~oughlp ir. water to i-wove sand from 
t h e  rneci-Lanism and irom t h e  b u c k e t .  Sand i n   he buckec, Lf noi ~ m o v e d ,  
w i l l  contaminate the next sample ilaken. 

1 Oiling--Tile sampler mechanism should be oi led  w i e h  a light 
protrcc~:lve 011 when stored for  any L e n ~ L h  of time. The inechanxsm should 
not bc oiled just p r i o r  t o  use because  the oil cends to cause sand 
p a i t i ~ : l e s  to s t i c k  in the  mcchanis~n and cause ii to bind.  

3 .  Storage--When not in u s e  EOL an apprec iab le  l e n g t h  of time, 
the bucket s i~ould  b e  c losed and t he  s p l i n g  tension shou ld  be  further 
relieved by loosening t h e  nur: or, i he  eye  bolt (PT-13) on t h e  nose of 

t h e  saiilpler so tha t  the  main spring is not f u l l y  sci -essed.  V i ~ h  t h e  
buc!cei c losed,  the sampler should be set  on blocks when i n  storage so 

chae i c s  weight is not on t h e  buckek.  

1 : .  Ca:e in dismantling and assmbling--Worlc on iihe sampler should 
be c a ~ e f u l l y  done. Care i s  required to avoid damage to ilhreads, to 
screw heads, and t o  f i n i s h e d  su r faces .  T h e  propex t o o l s  foi- the Job 

should a l r ~ a y s  be used. Gaskets musr b e  replaced as r equ i r ed .  

15. lleplacement of parcs--1: p a r t s  a re  to be r ep l aced ,  t h e  new 
parts should, b e  carefully made and p r o p e r l y  f i t t e d ,  The altion of t h e  
sairtpler should always be tested a f t e r  :epairs have beer, completed. 
Decal1 dcarlrings of p a r t s  ai-c sllown in Figure 2 .  

V , DI SMAMTLIMG ;ill2 P S SEl?BL I N G  

15. TO remove the buckce--Tile ;)ucliet: mezhanisrn can be removed 
irom C ~ I C  sampler  as fol lows: 

(1) Refez t o  Figu re  1 Coi- identification and location of 
parts. 

(2) The bucket (PT-9) should b e  in Lhe c losed  position before 
attempting t o  worlc on irhc mechanism. 

) Relieve tension on t h e  main s p r i n g  (PT-12) by i moving  
[he nut from ~ h e  eyejo l  t (PT-18). Then remove t h e  
d i s c  (PT-17) and eyebol t .  

( RotaLe the bucket (PT-3) h a l f  way into the body of the 

sampler and i-move t h e  t w o  screws i n  the sLrap (PT-14) 
and rcmovc e11c s  rap. 





( 2 )  Place ehe r e c o i l  c p c i n g  (PT-20) on the  hanger,  
( 3 )  Inser t  the hanger and sp r ing  through Chc bottom of 

eke sampler and i n ~ o  Lhe main bushing (PT-13) as 
shown i n  Figure 1 . 

( 4 )  Before r ep l ac ing  t he  ca tch  assembly, make ce r t a i n  t h a t  
the b a r ,  c a t c h  and ca tch  spring (PT-23 ,  24 and 26)  
arc  assembled c o r r e c t l y  as  shown on Figure 1 . 

( 5 )  Insert t h e  ca t ch  assembly through t h e  bottom of the 
sampler w i t h  the c a ~ c h  spring (PT-2b) toward t h e  f r o n t  
of t h e  sampler. 

( 5 )  The ca tch  assembly will h o l d  the hanger assembly in place .  
( 7 )  W h i l e  holding the  ca tch  assembly i n  p l a c e ,  i n s e r t  screws 

(PT-22) through t h e  top of the  sampler and screw them 
securely into the bay (PT-23). 

1 9  To replace the bucket--Af ter the hanger and ca t ch  a r e  installed 
as discussed above, the  bucket may b e  replaced as follows: 

Insert the bucket (PT-9) i n t o   he c a v i t y  i n  t h e  bottom 
of the sampler a s  shown in Figure 1 -, be ing  certain 
that t h e  c a b l e  (PT-16) is c o r r e c t l y  In place, as 

shown in the assembly drawing,  and tilae it has been 
securely fastened w i ~ h  the two s e t  s c i - ~ w s .  
While holding the bucket (PT-9) in p l a c e ,  insert t h e  
main shaf t  (PT-&) through the  side of t h e  sampler i n t o  
t h e  bearing (PT-7) and i n t o  t h e  bucket shaf t  (PT-0). 
A l i g n  t h e  roll p i n  hole in the main s h a f t  (PT-G) w i t h  
t h a t  in t h e  bucket sha f t  (PT-8)  and inser t  the r o l l  p i n .  
Replace the d i s c  (PT-17) on t h e  eye b o l ~  (PT-18) and 
hold it theice l o o s e l y  by screwing t h e  nut onto fhe 
eyebo l t  only 3 or 4 threads. 
Hook ihe e y e b o l t  (PT-18) to one end of t h e  main 
spring (PT-15), 
Inse r t  t h e  m a i n  spring (PT-15) inLo t h e  body of t h e  
sampler through t h e  h o l e  in the nose and hook the end 
of the spr ing  over iile cable  (PT-LG). 
Replace t h e  base p l a t e  assembly, including base p l a t c  
(PT-I?), gasket (PT-121, cover pLate (PT-13) and yoke 
(PT-10) by t h r u s t i n g  it at an a n g l e  i n t o  the partly 
open bucket, in such a way that the ~ w o  yokes f i t  t h e  
bucker s h a f t .  Then ro tace  che p l a t e  assembly so t h a t  

it comes to r e s t  Elusl; w i t h  the bottom of t h e  sampler. 
Replace t h e  strap (PT-L4) and secure  the  sLrap and 
base place assembly to t h e  bottom of the sampler 
w i t h  t h e  two screws .  
Adjus t  t h e  s p r i n g  t ens ion  on the b u c k e t  (PT-9) by 
tightening che nut on t h e  eyebol t (PT-la). 



VI. PJIJUSTMENT AND REPAIR 

20. Adjustment of thc main spring--The main spring (PT-15) d r i v e s  
t h e  b u c k e t  t o  scoop a sample 02  material from t h e  b e d .  Tension on this 
spring should be adjusted a c c o r d i n g  t o  the  type  of bed macerial t o  be 
sampled. Less t e n s i o n  on t h e  s p r i n g  is required t o  sample a soft bed 
mate r i a l  than to s a m p l e  a f i i - m  m a t e r i a l .  The n u t  on the  eyebo l t  (PT-18) 
is tightened to increase the t e n s i o n  on t h e  spring and increases t he  
f o r c e  w i t h  which t h e  bucket (PT-9) c l o s e s .  U n n e c e s s a r i l y  g r e a t  tension 
is undesirable and hard on gaskets; too lirtle tension may permit failure 
of rhe sampler to c l o s e .  The long ~ h r e a d s  on t h e  e y e b o l ~  a r e  simply t o  
a i d  i n  mounting the main spr ing .  

21. Adjustment of t h e  tripping mechanism--The c a t c h  (PT-24) is a 
t r i g g e r  type arrangement used to hold t h e  bucket (PT-9) i n  Lhc open 
p o s i t i o n .  Tbc sample i s  taken when the c a t c h  i s  t r i p p e d .  The end of the  

c a t c h  must make good contact w i r h  the r ~ o t c h  on the buclcet to hold the 
bucke t  open and prevent i r  from closing accidentally. The ca t ch  spring 
(PT-26) forces t h e  c a t c h  into t h e  nocch on t he  b u c k e t .  

The buclcec will not s t a y  in t h e  open position unless the sampler 
i s  suspended by the  hanger (PT-21) .  When so suspended, the cecoi l  spring 
(PT-20) is compressed so c h a t  the bottom of t h e  hanger (PT-21) does not 
press aga ins t  t h e  ca t ch  (PT-24) sufiiciently r o  t r i p  che huclce t .  When 
t h e  sampler is not supported by t h e  hanger (PT-21) the recoil spr ing  
expands t o  press  the bottom of t h e  hanger against  t h e  c a ~ ~ : h ,  thus  tripping 

the  bucket .  

Adjustment of the tripping mechanism is accomplished by t u r n i n g  rhe 
threaded collar e i t h e r  nearer to or  farcher from the bottom end of t he  
hanger (PT-21) .  A se r  screw is provided to hold the collar in position 
once ~ h e  ad jus tment  is made. If t h e  bottanl end of t he  hanger p r o j e c t s  
too Ear beyond t h e  c o l l a r ,  it will continue co press a g a i n s ~  t h e  ca t ch  
bar {PT-24) even when the  sampler is supported by the suspension cable 
and the  sampler cannot  b e  cocked. If t h e  distance between t h e  bottom 
of  he hanger and co l l a r  i s  too small the r eco i l  s p r i n g  w i l l  not press 
t h c  end of t he  hanger aga ins t  the  ca t ch  b a r ,  to  t r i p  the inechanism when 
t h c  sasplcr is n o t  supported by t h e  suspension cab le .  The proper  
ad jus tment  l i e s  between the  two extremes. The sampler t r i p s  w i t h  a 
tension of  a b o u t  458 an the hanger. Adjustment of the t r i p p i n g  mechanism 
is controlled by many f a c t o r s  of f i e  af  t h e  catch, c l ea rance ,  e t c .  T h i s  
adjustment requircs almost complete disassembly of t h e  sampler, but  it 
is not  anticipated that the  adjustment w i l l  need to be changed once it 
is established. 



22 .  test in^ operation of sampler--The sampler may be s tudied  
by suspending it from a boom or crane. It should be lifted by the 
suspension cab le ,  cocked, and then lot.+ered onto a bed of loose sand. 
When no bed of sand is available, care should be used t o  confine dry 
run  t r i p p i n g  of t h e  sampler to t h e  minimum necessary for testing and 

s t u d y .  Such o p e r a t i o n  is very hard on gaskets, Extra padding should 
be inserted  over the impact point when testing. For dry run  cesting t h e  
sampler may b e  lowered so t h a t  the ends of t h e  sampler come t o  rest on 

wooden 4"x & ", blocks, or other  supports i n  such manner thar  t h e  bucket 
is free  to c l o s e .  The bucket will t r i p  if lowered LO a flat f l o o r ,  but 
will not c l o s e .  The t r i p p i n g  a lone  may be tested on a flat £ l o x  if a 
mat is used to p r o t e c t  b o t h  f l o o r  and sampler ,  

VII. PROCEDURE FOR T A K I N G  P. SAMPLE 

2 3 .  --- Gzneral comments on sampling--A s i n g l e  bed-marer ia l  saa-plc may 
b e  taken ai: a p o i n t  selected as r e p r e s e n t a t i v e  of t h e  siream bed .  ilorc 
i n f o r m a t i o n  on bed mater ia l  at a section may b e  o b t a i n e d  by cnking three  
or more sam?les across  t h e  channel .  Samples may b e  taken  a t  scvdral 
c r o s s  sections depending upon t h e  scope of the investigation. The samples 
may be analyzed individually f o r  part i c l e  size distribution or may be 
combined bcfore ana lys i s  depending on  he type of informaiion d e s i r e d .  

2&.  - To .--, cake  . a bed-material sample--It is b e s t  io srudy t h e  plans 
for t h e  US LC( -54  ;ampler and undel-suand its o p e r a t i n g  p r i n c i p l e s  before 
attempting LO tn::e a sample. The sampler  should be suspendec on a crane  
by mcans c: a cable artsched to the hanger. When suspended, t h e  sampler 
can b e  coc!:--d by i n s e r t i n g  a 7/32-in. socker screw key into :he end of 
t h e  m a i n  2;iaft and rotating i h c  bucket  back into t h e  body of the sampler 
u n t i l  t h e  c a t c h  is engaged Lo hold the bucket in t h e  sampling position. 

The ssrnpler is cocked jusz p r i o r  ia t a k i n g  a sample, or w i l l  have 
been cocked from dumping out rhe previous sample.  The sampler is lcwered 
t o  t h e  stream bed t o  take a sample. IaJhen the cocked sampler comes t o  

res t  on t h e  stream bed (or other support) t en s ion  on t h e  cable  is ri=lieved, 
tripping t h e  ca tch  so t h a t  the main s p r i n g  c loses  t h e  bucket to t a k k  a 

sample. When lowering the  sampler, be  sure  t h a t  its weight is al lowed 
t o  rest on t h e  bed f o r  a moment, because simply feel ing,  the battom w i t h  
most of the sampler weight on the  suspension line w i l l  no t  r e lease  the  
bucket. After t h e  sampler has come t o  r e s t  on t h e  stream bed ,  it is brought 
up and t h e  sample is transferred from t h e  bucket into a c o n t a i n e r  h e l d  
under ~ n e  instrument . 

25. To t r a ~ s f e r  a s a m p l e  to a container--When a sample has been 
obta iced  it may t c  removed from the bucke t  as follows: 

(1) Set the sampler on t h e  support descr ibed  in Sect ion  10, 
on two 4" x 4" blocks of wood,  or on ;cinic s i i ~ l l , ? r  c o n v c z i e n t  
support . 



(2) Place a shallow pan or tray under the sampler t o  receivc 
the sample as it falls from the b u c k e t .  

( 3 )  Open t h e  bucket  by inserting the  7132-in. socke t  screw 
key into t h e  end oE t h e  main shaft and draw t h e  bucket 
back so t h a t  the  sample f a l l s  out or may be scraped out .  
A rubber  k i t c h e n  scraper is useful in removing the 
sample. 

( 4 )  The sample then  is t ransferred from t he  pan to a carton 
f o r  shipment  to the laboratory for particle s i z e  analysis 

2 6 .  Information to be recorded--All p e r t i n e n t  in format ion  must be 
r e c o r d e d  for  every sample. Thc carton containing t h e  sample may be 
numbered o r  o therwise  i d e n t i f i e d  and t h e  information recorded in a note- 

book. A duplicating field book may be used to record pertinent infor- 
mat ion, including the sample idcntif ication number. The o r i g i n a l  copy 
of t h e  Eicld book record is s e n t  t o  t h e  l a b o r a t o r y  w i t h  t he  sample 
w h i l e  t h e  d u p l i c a t e  i s  r e t a i n e d  i n  t h e  field book. Complete records  
m u s t  b e  made in such a way that there will b e  the least poss ib l e  c h a n c e  
of the information being Lost or of t h e  samples be ing  mixed up .  The 
following information should be recorded: 

Name of t h e  stream. 
Location on the stream (precise). 
Location across the width of t h e  stream. 
Depth a t  which t h e  sample was taken,  
Stage of t h e  stream (gage he igh t  on a permanent gage if available). 
!,later temperature. 
Remarks pertinent to r i v e r  conditions observed. 
Date. 
Party rak ing  t h e  sample. 
Number of the i n d i v i d u a l  sample. 

27. Tools and e x t r a  parts--The fol lowing tools are furnished with 
khc sampler: 

One 5/16- inch socke t  screw key. 
Two 7/32-inch socke t  screw keys. 
One 3116-inch socket screw key. 
One 5164-inch socket screw key. 

The f o l l o w i n g  ex t ra  parts are furnished: 

One eyebo l t  (PT-18). 
Two 3/16-inch r o l l  p i n s  1 i n c h  long .  
One se t  of p l a n s .  
One safety bar (PT-5) .  
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