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INSTRUCTIONS FOR
TRE OPERATION AND MAINTENANCE CF
US BM-54& BED-MATERIAL SAMPLER

I. INTRODUCTLION

1. Scope of these instructiocns--These instructions are applicable
to the US Bl-54 bed-material sampler constructed from plans dated Feb-
ruary 1934 and revised plans dated Harch 1956, The revisions include a
safety bar and a catch spring. The first samplers werc delivered to the
field offices in 1954.

This discussion was prepared to aid the field men, who use the US
BM-54 sampler, to better understand its operation and maintenance.
Some general proceduvres and techniques for taking samples are presented.
Precautions to observe when handling ihe samplers ave discussed,

These instructions were prepaced by Fred 5. Witzigman,

IXI. DESCRIPTION OF THE SAMPLER

2. General description=~The US BM-54 sampler was designed toe col-
lect a bed-material sample from the top 2 inches of a siream bed. The
material to be sampled may be fiim, soft, plastic or granular. Par-
ticles in size up to one inch or larger may be picked up in the sampler
bucker. The sampler, which weighs 100 pounds, can be used in a stream
of any depth urless the velocity is very high, The streamlined body
is made of cast steel and it is equipped with tail fins,

The sample is cellected in a single scoop-type bucket which swings
out of the bottom of the sampler body. The bucket surrounds and encloses
the sample, When the bucket is closed, its edges point upward and seal
against a gasket so that none of the sample can be washed out,

When the sampler is supported by a steel cable the bucket may be
cocked, that is set in the open position, for taking a bed sample,
When tension on the cable is released by resting the sampler on the stream
bed or other support, the bucket snaps shut.

3. Safety precauticn--The US BM-54 sampler has a powerful bite.
Keep hands oway from bu-“et onening when sampler is cocled. It is well
to study the plans and understand the operation of the sampler before
attempting ©o usc it. There is a safety bar under the sampler which is
held in place with the back leg screw. When the sampler is cocked and
the entire mechanism is in the operating position this safety bar can
be set to hold the bucket in the open position for changing gaskets,
removing & sample, or for doing other work on the sampler. Tt is advisable




to release the tension on the main coil spring before starting any repair
work on the sampler mechauism. To remove a sample from tne Lucket, a
small scraper or brush should be used, and care taken ic keep fingers

out of the way. Normally, when remeving a sample, tue bucket will be
cocked, but this may be avoided by not drawing the bucket back suffi-
ciently for the catch to become engaged. The bucket should be cocked
only wihen a sample is to be taken, GSpecial care should be taken at all
cimes when cemoving the sampler from the cable suspension line to avoid
picking up a cocked sampler,

L. Operation of the sampler~-The sampler is suspended by the hanger
(PT=-21) projecting from its top, to which is attached a steel cable,
Reference is made te Figures 1 and 2 for location and desciiption of
parts by part number (PT). With the weight of the sampler supported by
the hangar, the recoil spring (PT-20) is compressed, taking pressure
off the catch bar (PT-24), The catch spring (PT=25) then presses the
end of the cateh into position to engage the lip on the edge of the
bucket (PT-2) to hold it open. The bucket is opened manually by
inserving a 7/32-inch socket screw key into the hex recess in the end
of the wain shaft (PT-9) and rotating the shaft until the bucket is
recessed into the body of rhe sampler and held there by tie catch, The
socket screw key is then removed. The sampler musi be suspended by the
hanger in order to operatie.

The bucket will smap shut automatically when tension on the supporting
cable attached to the hanger is relieved, This occurs when the sampler
is set on the stream bed, the floor, o. any other suppori. The bucket
is powered by a very strong coil spring (PT-153)., It is easily tripped
and may injure fingers seriously,

TI1. AUXILIARY EQUIPMENT
5. General comments=--The auxiliary equipment discussed in this

vhapier is used to facilitate hLandling of the heavy US BM-54 hed-
maierial campler,

. HMounting--The sampler requires about the same mechanical support
that is necessary to successfully handle a 100 1b. strcam-gaging weight.
The sampler is usually suspended on a cable wound on a sounding reel,
Reel mountings similar to those used for stream gaging are generally
employed. The samplers may be operated from a cable~cay suspended on
a cable across the stream at the section to be sampled. The samplers
are frequently used from a bridge witch some type of poviable crane.
Satisfactory light-weight collapsilble cryanes mounted on four~wheel
bases, such as the U.S. Geological Survey crane, Type %, are available,
This type of cvane and base requicres counter weighting for stability.
There ave also cranes which are mounted on cars or trucks for operatien
direcily from che roadway of a bridge.



7. Reel-~The veel must have a dvum of sufficient capacity to handle
the maximmm lengch of cable reguired. The drum should be no less than
12 in, in civcumference and a larger size is desirable, The veel may
be equipped with a depth indicator. The "&" or "B' type veels of the
U, S. Geological Survey are satisiactery for most of the work to be
done with the US BM-54 sawpler,

5. Cable--4 1/8-in, steel cavle is recommended, The cavle must
be of sufficient length ‘to accommodace varying field conditions and to
reach ihe boitom of any streams encouniered. The 1/8-in, Ellsworth
reverse lay cable used by the U, 5. Geological Survey may be used. The
steel cable should be securely fasiened Lo the reel,

9. Comnnector-~A mechanically strong support for the sampler may
be made with a connector commeonly used to support the suspended-sediment
sampler or the current meter and weight. The U. S. Geological Survey
AU connector or spiral connecior may be used. Eilther of these connectors
can be attached to the hanger which is built into the top of tiie US
BlM=54 samplev,

10, Auxiliavry support for sampler~-Because the sampler bucket can

cause ilujury te rthe fingers and also Lecause the sampler is so heavy,

a convenient level suviace is neceded on which to se: the sampler while
the sawmple is Leing removed. Space underneath is necescary for opening
the Lucket, for removal of material and for a pan to caich the sample,
4 sampler suppori which is easily atiached to the Type /. stream-

gaging crane is shown in Figure .. Holes need noi be drilled in the
members of the crane, and the suppor:c does not interfere with operatrion
af the reel., The suppart is made of 1-./4" x 1=-3/47 x L/8" structural
steecl angles and wwo 1-5/8 x 5=5/8" x 5" woaden blocks. Two angles
11" long ave welded to two angles Z4' long and wood blocks actached by
four 3/0" x 2-1/2" bolts, A 1/2" = 9 bolt is used for holding the
support in place on the crane. The support is installed on tne crane
with tne end di.ectly under thie recl-support plate. The support was
designed by W. L. Haushild and B. H. Ringen of the U. .. Geological
Survey,

Usze of the support is an additional safety factor. It simplifies
removal of the sample; it reduces the danger of injuving fingers if
the buckel closes accidently; and it eliminates physical sivain of
raising and lowering the sampler by hand. The sampler may be set on
the suppori when moving from one station to another, thus prevonting
it from swinging freely while the <rane is being moved. A crane
with the support may require a little more clearance beiween the crane
and the guavd rail on the bridge ithai one without the supporic. The
support is rcmoved when the crane is folded for transpori in a truck.



1V, CARE OF THE SAMPLER

11, (Cleaning--The catch mechanism should be kept clean of sand,
otherwise it way fail rto operate properly. 4After each cawmple is taken
the sawmpler should be washed thoroughly in water to vemove sand from
the mechanism and from the buckec. Sand in the bucket, if noi removed,
will contaminate the next sauple taken,

1., 0iling~--The sampler mechanism should be oiled with a light
protcciive o1l when stored for any lengeh of time. The wechanism should
noet be ciled just priov to use because the oil tends to cause sand
pariizles to stick in the mechanism and cause it to bind,

L3, Storage--When not in use for an appreciable length of time,
the bucket should be closed and the spring tension should be further
relieved by loosening the nut on che eye bolt (PT-13} on the nose of
the sampler so that the main spring is noit fully stvessed. Wich the
bucket closed, the sampler should be set on blocks when in storage so
that iis weignt is not on the bucket.

14, Cave in dismantling and asscmbling--Work on ihe sampler should
be cavrefully done., Cave is vequired to avoid damage to threads, to
screw neads, and to finished surfaces. The proper tools for the job
should always be used. Gaskets must be replaced as required.

15. Replacement of paris~-1f parts are to be replaced, the new

parts should be carefully made and properly fiited, The action of the
sampler should always be tested after repairs have been completed.
Detrazl dvawings of pavrts are shown in TFilgure 2.

V., DISMANTLING AITD ASSEMBLING

15, To remove the buckev--Tue bucket mechaniszm can be removed
from ihe sampler as follows:

(1) Refer to Figure 1 for identification and location of
parts.

{(2) The bucket (PT-¢) should be in the closed position before
attempting to work oun the mechanism.

(©) Relieve tension on the main spring (PT-15) by iemoving
the nut frowm the eyeboli (PT-18). Then remove the
disc (PT-17)} and eyebolt.

(&) Rotate the bucket (PT-9) half way into the body of the
sampler and remove the itwo screws in the strap (PT-14)
and remove the sivap.
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Rotate the assembly of plates (PT-11l and 17) and gasket
(PT-12) into the body of the sampler. Due to the tight
fit of the gasket in the bucket (PT-9), the bucket
probably will rotate further into the sampler,

The assembly of plates (PT-1l and 13), gaskct (PT=-12)
and yoke (PT-10) may then be drawn out of the bucket,
The main spring (PT-15) now may be unhooked fvom the
cable (PT-13) and the spring removed,

The 3/15" roll pin should be driven ocut of the shafts
(PT-6 and 8) with a drift punch.

Press the main shaft (PT=-6) out of the sampler.

Then remove the bucket (PT«9) from the sampler.

Study the plans and see how the cable (PT-16) is threaded
through the two heoles in the bucket shatft, The cable
is held in place by two 8-32 NC socket head scet screws,
which may be loosened with a 5/64-in., socket screw

key. If a cable end is to be moved, loosen the set
screw on that end of the shaft, adjusc or remove the
cable and tighten the set screw again when the cable

is replaced, These set screws are in a blind position
but are not difficult to handle if one knows where

they are and what kind of wrench to use.

17. To remove the catch and hanger--After the bucket (PT-9) has

been removed, the catch (PT-24) and hanger (PT-21) may be rcmoved as

Remove the two screws (PT-22) using a 5/156-in. socket
screw key. These screws are accessible from the top

of the sampler,

After the screws are removed, the catch assembly (PT-
23, 24 and 20) can be taken out through the bottom of
the sampler body, .
After the catch assembly has been removed, the hanger
{(PT-21) and recoil spring (PT-20) may be removed through
the cavity in the botiom of the sampler,

The shoulder on the hanger (PT-21) may be adjusted after
loosening the set screw in the edge of the shoulder
using a 5/64-in. socket screw key.

To creplace the hanger and catch-=The hanger and catch may be

follows:
(1)
scre
(2)
(3}
)
18‘
replaced

(1}

in the sampler as follows:

If the shoulder has been removed screw the shoulder
onto the hanger (PT-21} as shown in the assembly
drawing on Figure 1 , and lock with the set screw,
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4

(%)

(%)
(7)

Place the rxecoil cpring (PT-20) on the hanger,

Insert the hanger and spring through the bottom of

the sampler and into the main bushing (PT-1%)} as

shown in Figure 1 .

Before replacing the catch assembly, make certain that
the bar, catch and catch spring (PT-23, 24 and 26)

are assembled correctly as shown on Figure 1

Insert the catch assembly through the bottom of the
sampler with the catch spring (PT-20) toward the front
of the samplerx.

The catch assembly will hold the hanger assembly in place.
While holding the catch assembly in place, insert screws
(PT-22) through the top of the sampler and screw them
securely into the bar (PT-23).

19, To replace the bucket~-After the hanger and catch are installed

as discussed above, the bucket may be replaced as follows:

(L)

(8)

()

Insert the bucket (PT-9) into the cavity in the bottom
of the sampler as shown in Figure 1 , being certain
that the cable (PT-10) is corrxectly in place, as

shown in the assembly drawing, and that it has been
securely fastened with the two sat screws.

While holding the bucket (PT-9) in place, insert the
main shaft (PT-5) through the side of the sampler into
the bearing (PT-7) and into the bucket shaft (PT-8).
Align the roll pin hole in the wain shaft (PT«6) with
that in the bucket shaft (PT-8) and insert the roll pin.
Replace the disc (PTI~17) on the eye boli (PT-18) and
hold it there loosely by screwing the nut onto the
eyebolt only 3 or & threads.

Hook ihe eyebol: (PT-18) to one end of the main

spring (PT-15). .
Insert the main spring (PT-15) into the body of the
sampler through the hole in the nose and hook the end
of the spring over ihe cable (PT-10).

Replace the base plate assembly, including base plate
(PT-11), gasket (PT-12), cover plate (PT-13) and yoke
(PT-10) by thrusting it at an angle into the partly
open bucket, in such a way that the two yokes fit the
bucket shaft. Then rotate the plate assembly sc that
it comes to rest flush with the bottom of the sampler,
Replace the strap (PT-14) and secure the strap and
base plate assembly to the bottom of the sampler

with the two screws.

Adjust the spring temsion on the bucket (PT-%) by
tightening the nut on the eyebelt (PT-18).
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VI. ADJUSTMENT AND REPAIR

20. Adjustment of the main spring--The main spring (PT-15) drives
the bucket to scoop a sample of matevial from the bed. Tension on this
spring should be adjusted according to the type of bed material te be
sampled. Less tension on the spring is required to sample a soft bed
material than to sample a firm material. The nut on the eyebolt (PT-18}
is tightened to increase the tension on the spring and increases the
force with which the bucket (PT-9) closes. Unnecessarily great tension
is undesirable and hard on gaskets; too little tension may permit failure
of the sampler to close., The long threads on the eyebolt are simply teo
aid in mounting the main spring.

21, Adjustment of the tripping mechanism--The catch (PT~24) is a
trigger type arrangement used to hold the bucket (PT-2) in the open
position. The sample is taken when the catch is tripped. The end of the
catch must make good contact with the notch on the bucket to hold the
bucket open and prevent it from closing accidentally. The catch spring
{(PT-20) forces the catch into the notch on the bucket,

The bucket will not stay in the open position unless the sampler
is suspended by the hanger (PT-21). When s0 suspended, the vecoil spring
(PT-20) is compressed so that the bottom of che hanger (PT-21) does not
press against the catch (PT-24) sufficiently to trip the bucket. When
the sampler is not supported by the hanger (PT-21) che recoil spring
expands to press the bottom of the hanger against the catch, thus tripping
the bucket,

Adjustment of the tripping mechanism is accomplished by turning the
threaded collar either nearer to or farther from the Lottom end of the
hanger (PT-21). A set screw is provided to hold the collar in positian
once the adjustment is made. If the bottom end of the bhanger projects
too far beyond the collar, it will continue to press against the catch
bar (PT-24) even when the sampler is supported by the suspension cable
and the sampler cannot be cocked. 1If the distance between the bottom
of the hanger and collar is teo small the recoil spring will not press
the end of the hanger against the catch bar, to trip the mechanism when
the sampler is not supported by the suspension cable. The proper
adjustment lies between the two extremes, The sampler trips with a
tension of about 43# on the hanger., Adjustment of the tripping mechanism
is controlled by many factors of fit of the catch, clearance, ete. This
adjustment requircs almost complete disassembly of the sampler, but it
is not auticipated that the adjustment will need to be changed once it
is established.
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22, Testing operation of sampler--The sampler may be studied
by suspending it from a boom or crane. It should be lifted by the
suspension cable, cocked, and then lowered onto a bed of loose sand,
When no bed of sand is available, care should be used to confine dry
run tripping of the sampler to the minimum necessary for testing and
study. Such operation is very hard on gaskets. Extra padding should
be inserted over ihe impact point when testing., For dry run testing the
sampler may be lowered so that the ends of the sampler come to rest on
wooden 4"x &', blocks, or other supports in such manner that the bucket
is free to close. The bucket will) trip if lowered to a flat floor, but
will not close. The tripping alone may be tested on a flat floor if a
mat is used to protect both floor and sampler.

VII. PROCEDURE FOR TAKING A SAMPLE

25. CGoneral comments on sampling--A single bed-material sawmple may
be taken ai 2 point selected as representative of the siream bed, lilore
information on bed material at a section may be obtained by taking three
or more samdhles across the channel. Samples may bhe taken at several
cross sections depending upon the scope of the investigation. The samples
may be analvzed individually for particle size distribution or may be
combined belore analysis depending on the type of informacvion desired.

24, To take a bed-material sample--It is best io study the plans
for the US Li-34 campler and undersiand its operating principles before
atrempliing o take a sample. The samplexr should be suspendec on a crane
by mcans ¢f a cable attached to the hanger. When suspended, the sampler
can be cockad by inserting a 7/32~in. sccket screw key into the end of
the main zhaft and rotating che bucket btack into the body of the sampler
until the catch is engaged to hold the bucket in the sampling position.

The sampler is cocked just prier to taking a sample, or will have
been cocked from Aumping out the previouvs sample. The sampler is lowered
to the stream bed to take a sample. When the cocked sampler comes to
rest on the stream bed (oxr other support) temsion on the cable is relieved,
tripping the catch so that the main spring closes the bucket to talie a
sample, When lowering the sampler, be sure that its weight is allowed
to rest on the bed for a moment, because simply feeling the bottom with
most of the sampler weight on the suspension line will not release the
bucket. After the sampler has come to rest on the stream bed, it is brought
up and the sample is transferred from the bucket into a container held
under the instrument.

25. To transfer a sample to a containexr--When a sample has been
obtained it may tc¢ removed frowm the bucket as follows:

(1) &Set the sampler on the support described in Section 10,
on two 4'" x 4" blocks of wood, or on some siirilar cenvamient
support.
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(2) Place a shallow pan or tray under the sampler to receive
the sample as it falls from the bucket.

(3) Open the bucket by ianserting the 7/32-in. socket screw
key into the end of the wain shaft and draw the bucket
back so that the sample falls out or may be scraped out.
A rubber kitchen scraper is useful in removing the
sample.

(4) The sample then is transferred from the pan to a carton
for shipment to the laboratory for particle size analysis.

206, Information to be recorded--All pertinent information must be
recorded for every sample, The carton containing the sample may be
numbered or otherwise identified and the information reccorded in a note=-
book. A duplicating field boock may be used to record pertinent infor-
mation, including the sample identification number, The original copy
of the ficld book record is sent to the laboratory with the sample
while the duplicate is retained in the field book. Complete records
must be made in such a way that there will be the least possible chance
of the information being lost or of the samples being mixed up. The
following information should be recorded:

Name of the stream.

Location on the stream {(precise),

Location across the width of the stream.

Depth at which the sample was taken,

Stage of the stream (gage height on a permanent gage if available).
Water temperature.

Remarks pertinent to river conditions observed.

Date.

Party taking the sample.

Number of the individual sample.

27. Tools and extra parts--The following tools are furnished with
the sampler:

Cne 5/lé-inch socket screw key.
Two 7/32=inch socket screw keys,
One 3/16-inch socket screw key.
One 5/64-inch socket screw Kkey.

The following extra parts are furnished:

One eyebolt (PT-18).

Two 3/l6=-inch roll pins 1 inch long.
One set of plans.

One safety bar (PT-35).
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SECTION _A-A

BILL OF MATERIAL FOR ONE SAMPLER

Port Mo, Maome | Material | Quontity | Remarks
i Body Cost stesl ‘> I | Finish by grinding
2 vert, tail fin | 3/16° Structural sieel | 1 | Tap fin
L vert, tall fin 3/16° Structural steel | Bottom fin
4 | Horiz. tail fin | 3/6" Structurol stesl antal fing |
5 Sofety bar 4 Bross 1 2 | - -
& Main_shaft Stalnless steel | || With_hex, wrench sockets
| 7 | Bearing | Bronze S T T -
B Bucket shaft Stainiess steel | L W2 s steel set sCreaws
9 Bucket Stainlass steel | . |/B"s. stesl plate
10 Yoke. — Bronze 2
(5] Base plote | Stoinless steel I /8" s stesl plate |
12 Gosket _{-Rubber. I 116"
13 Cover plate _| Stainless steel 1 118" & steel plate
14 Strop Stainiess steel | |#8" s stee| plate
15 | Maoin_ spring | Spring grode steel | Plated tension spring
- Cable i Stainless steel 1 10" dig. 15" long
1T Disc 1 Bross 1 ==
18 Eyebolt | Stoinlgss steel | | . Or chrome pigted steal |
19 Main bushi Bronze = 45 ==
20 Recoil spring | Spring grade steel | | Plated spring
2L, Hanger Stoinless steel i With collar 8 set screw
22 Screw | Stoinless steel 2 Sogket head screw
23 Bar Brgss | | l3a/@'xX|"X 5
24 Catch Stainigss stesl | wW/3/16" dig. 5.5 roll_pin
2% [ Smoll__bushi Bronze | Threaded
26 Catch spring tainl teel L
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e 5 3 | KE | SPRING STEE NOT SHOWN-S.STEEL
Broach socket for hex. wrench Y3z ocross flois BEARING 1 ' MAKE L . MAKE | BRONZE
) = " P | i | REQUIRED Yo DIA. 15 LONG
PT-7 % %, M L 2 L%
MAIN SHAFT 2 REQUIRED BOST-BRONZE ™ " .
5% 1% 102
PT-6 OR EQUAL = . B —
MAKE | S.STEEL ‘SOSTON GEAR WORKS
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MAKE | % S.STEEL COVER 3 | MAKE | 3¢ 5. STEEL )
PT-13 = Drill Sl‘\d tap ._..‘ =
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k" leng, le maich PT—II \ | %ié Dig, _——— Drill "% and ER|
N I l—'_.‘T’.qu tap |"=14 NF PT-26
= o _F@ ¢ | Zi MAKE |  STAINLESS STEEL
: I'Fl T ——am - FEDERAL INTER-AGENCY
L 3 " s SEDIMENTATION PROJECT
= = —=t o J Drill No. 29 and tap Nn._B-SZ NC
b1 72 _Dia. for s steel set screw Y long. US BM_54
YOKE STRAP HANGER BED MATERIAL SAMPLER
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Communications Regarding Reports

Should be Addressed to:

Federal Interagency Sedimentation Project
3909 Halls Ferry Road
Vicksburg, MS 39180





