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The Problem 
 
The procedure for filling the LaMotte DO sample bottle is to rinse it first with water from the 
source, submerge the bottle capped and in a horizontal position, then uncap the bottle and allow 
it to fill as much as possible.   Thereafter, gradually tilt the bottle to vertical and cap it while still 
underwater.  It is important that neither the bottle nor the cap hold any air bubbles as these will 
contribute to measurement errors.   
 
The above procedure is easy enough to do with one's bare hands if the water being sampled is 
warm, but in the winter when the water is cold, often near freezing, this can be quite 
uncomfortable, even with rubber gloves.  I have therefore designed and made a simple gadget to 
fill the bottle without ever having to submerge the hands.   
 
The Solution 
 
The device consists of two pieces.  The bottle holder is a slat with a bracket on the end bent to 45 
degrees and supporting a clip that holds the bottle.  The cap manipulator is a rod with a flexible 
joint and a clamp to hold the cap.  It can also have a cord to bend the joint, tilting the still 
submerged cap upward to release any trapped air.   
 
The materials are simple, cheap, and generally not critical.  That is, one may substitute parts 
based on what is available.  It is a good idea to make the handles out of wood since it is strong, 
workable, and a poor heat conductor.  Gripping cold metal in the winter tends to defeat the 
advantage of the device.   The bottle holder can also serve to fill other small sample bottles. 
 
The bottle holder handle is a wood (preferably hardwood) slat about 3/4" wide, 1/4" thick, and 
perhaps 16" long.  This is extended by a strip of formable metal, preferably aluminum, about 
.090” thick,  ¾” wide, and 4” long.  It is bent at 45 degree so as to hold the bottle at that angle, as 
shown in the illustration.   The bottle clamp may be a broom clip, or it can be formed from steel 
packing strap.  Coating it with plastic tape improves the grip and minimizes damage to the bottle 
label.   
 
The cap manipulator handle is a ¼” dowel 12 to 14” long.  A short length of latex rubber tubing 
links this to a stud on the cap clamp. This latter is formed from a disc of approximately .020” 
thick brass shim stock notched and bent to clamp the bottle cap.  Brass shim stock is springy 
enough to hold the cap snugly, yet it is fairly easy to cut with shears and form with pliers.  A 6-
32 machine screw in the center attaches the cap clamp to a ¼” diameter spacer between ¾ and 1” 
long.  These are used in the electronics industry to support circuit boards and other components.  
One can also use a small plastic screw anchor with a no. 6 wood or sheet metal screw.  Whatever 
extension is used, it is fitted into the other end of the short rubber tubing.  This now creates a 
flexible (universal) joint so the cap may be screwed on or off even when the dowel is not aligned 



with the bottle axis.  An optional cord attached to the cap clamp with a ring on the other end 
allows the operator to bend the tubing in order to point the cap opening up so any air bubbles can 
escape.  Small screw eyes guide the cord.  Pulling the cord will tilt the cap so the open end is up. 
Construction Hints 
 
For the bottle clamp, I used a clip intended for mounting large capacitors in electronic 
equipment.  You may also use a simple spring steel broom clip used to hold a broom in a utility 
closet.  They should be available at any hardware store.  In a pinch, you can form your own clip 
from steel packing strap material.  For a padded grip, you can use either heat-shrink tubing or 
wrap with vinyl electrical tape.   
 
When making the cap clamp, use a compass to draw two concentric circles on the brass sheet.  
The inner one matches the cap diameter.  The outer circle is about 1.5 inches larger in diameter.  
Keeping the last compass setting, use the Euclidian construction to divide the circle into 6 equal 
(60 degree) parts.  Drill the center hole (9/64 or 5/32 will clear a no. 6 screw). Then use tin snips 
or strong shears to cut out the outer circle and then cut out the radial notches from the outer to 
the inner circumference.  Finally use pliers to bend the tabs to clamp the cap.   
 
The rubber tubing should be 3/16 inside diameter to give a snug fit on the dowel and the cap 
clamp stud.   The cord (if you decide to include it) should be braided nylon.  The guides are 
small screw eyes.  Be sure to make an adequate pilot hole so you don’t split the dowel when you 
screw them in.  I used a small key ring as the pulling ring, but a small key ring, will also work. 
 
The stud that attaches the cap clamp to the rubber tube may be a small plastic screw anchor such 
as is used to mount hardware on plaster or drywall.  Get the size that takes a no. 6 screw.   
 
Operation 
 
To use the manipulator, insert the bottle in the bottle clamp so that when the handle points 
straight down, the bottle neck points up at a 45o angle.  Push the cap clamp over the cap and 
unscrew it from the bottle.  Handle the bottle holder to submerge the bottle.  Then lift it out of 
the water and dump it to accomplish the initial rinses.  To take the actual sample, screw the cap 
on the bottle loosely.  Submerge the bottle so it is horizontal at the desired depth.  Twist the cap 
manipulator to remove the cap and let the bottle fill as far as it can while remaining horizontal.  
Then gradually rotate the handle to tip the bottle vertical and fill it the rest of the way.  
Meanwhile make sure the cap has no trapped air.  If you have included the cord assembly, use it 
to point the cap upward.  Otherwise shake the cap or press it against the bottle holder to allow air 
to escape.  Finally use the cap manipulator to screw the cap onto the still submerged bottle.  As 
soon as the bottle is out of the water, pull off the cap manipulator, tighten the cap if necessary, 
and remove the bottle from its clamp.   
 
 
If your attempt to build this gadget encounters any unforeseen problems, or you come up with 
improvements I would welcome your input.   
 
 



 
 
 

 

Figure 1  The complete kit.  Wavy blue line represents water surface. 

 
 
 



 

Figure 2    Submerged bottle with cap screwed on loosely, ready to fill. 

 
 
 



 

 

Figure 3   Bottle is still submerged but now vertical.  Cap is tilted to let bubbles escape.  
Next step is to release the cord and screw on the cap. 

 
 
 
 



 
 

Figure 4  Detail of botttle clamp.  All screws are 6-32, preferably brass or stainless steel. 

 



 
 

Figure 5  Detail of cap clamp, flexible tubing, and screw eye to guide cord. 


