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A SI}WLE S~CIAUTOrL~TI8 REAG~NT DISPENSER

by

Ralph \fl. Riley and Francis A. Richards

UNI~SIrry OF ~i'lASHINGTON

DEPARTNENT OF OCEl\.NOGRAPHY
Seattle 5, Washington

A simple, reliable, and accurate device for repetitive delivery of small,

equal volumes of liquid can be constructed quickly and inexpensively from

readily a"ailable materials. The device has been found useful in chemical

analyses aboard ship, Hhere large numbers of determinations may be required.

More specifically, it is a marked improvement over other reagent dispensers the

authors have used in the deterrrdnation of inorganic phosphate by the Deniges-

Atkins method as described by Hooster and Rakestrat-l (1951).

The construction and method of opere.tion are shalom in the figure. Four

sizes of syringes have been used (0.25, 1.00, 5.00 and 10.00 ml), but 2-mm

bore stopcocks were used for all. The delivery volumes can be adjusted to

any fraction of the nondnal vol~~e of the syringe used. The ground glass tip

of the syringe can be cut off; the syringe ~dll then fill and deliver more

rapidly, and it is simpler to clear the line of bubb1ss.

The necessary hydrostatic head is supplied by n!ounting the reagent

reservoirs approximately one meter above the stopcocks. Polyethylene tubing

has been found satisfactory for connecting the reservoirs to the side ar~s

of the stopcocks.

It is usually necessary to apply a drop of a liquid to the top of the

syringe plunger for the first operation. Sulfuric acid (50%, vjV) has

been found satisfactory in the phosphate determination. So little of this

lubricant reaches the body of the syringe that it has no appreciable effect on

the analyses. With the larger volume syringes, it has been necess~ry
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to increase the clearance between the barrel and the plunger by a slight

lapping with fine carborundum (Grit No. 320), however, care must be exer­

cised not to cause leakage.

Ten successive deliveries of nominal 0.2 ml volumes of stannous

chloride reagent gave an average of 0.2006 ml, with a maximum deviation

from the average of 0.003 ml, and a standard deviation of ! 0.0016 ml, or

about 0.8% of the nominal delivery volume. Similar values for ten

successive deliveries of nominal 1.00 ml volumes gave a maximum deviation

of 0.004 ml from the average, and a standard deviation of ! 0.0020 ml, or

about 0.2% of the nominal volume. Using distilled water and a syringe of

nominal delivery volume of 10.00 ml, the maximum deviation from the

average of ten deliveries was 0.006 ml, and the standard deviation was

+ 0.006 mI.

The device has been used only with acid solutions and distilled water.

Special precautions would be necessary with strongly basic materials.

LITERATURE CITED

Wooster, Wo S. and N. W. Rakestraw, J. Marine Research (Sears Foundation),

10,91-100 (1951).

ACKNQ1rlLEDGEMENT

This work was supported in part by the Office of Naval Research under

Contract Nonr-477(lO), Project NR 083 012.



HIGH IMPACT
POLYVINYL CHLORIDE

ROTATES TO
REMOVE
SYRINGE
PLUNGER

SyRINGE--....

TO RESERVOIR APPROX­
IMATELY I METER
ABOVE STOPCOCK

- -- -

...-_TYGON
TUBING

FILLING
POSITION

DELIVERY
POSITION

SEMIAUTOMATIC PIPETTE



UNCLASSIFIED TECHNICAL REPORTS DISTRIBUTION LIST
tor OCEANOORAPHIC CONTRACTORS

of the GEOPHYSICS BRANCH
ot the OFFICE OF NAVAL RESEARCH

(Revised December 1962)
~

DEPARTMENT OF DEFENSE NAVY-
1 Director of Defense Research 1 Commanding Officer

&Engineering Otfice of Naval Research Branc~
Attn: Coordinating Committee 1030 East Green Street

on Science Pasadena 1, California
Pentagon
Washington 25, D. C. 10 Commanding Officer

Office of Naval Research Branch
Navy #100, Fleet Post Office

NAVY New York, New York-
2 Office or Naval Research 1 Contract Administrator Southeast Area

Geophysics Branch (Code 416) Office ot Naval Research
Washington 25, D. C. 2110 "GII Street, N. W.

Washington 7, D. C.
Office of Naval Research
Washington 25, D. C. 1 Your Resident Representative

1 Attn: Biology Branch (Code 446) Oftice or Naval Research
1 Attn: Surface Branch (Code 463)
1 Attn: Undersea Warfare (Code 466) 6 Director
I Attn: Special Projects (Code 418) Naval Research Laboratory

Attn: Technical Services
1 Commanding Officer Information Otticer

Office of Naval Research Branch Washington 25, D. C.
495 Summer Street
Boston 10, Massachusetts (Note: 3 copies are forwarded by

this addressee to the British
1 Commanding Officer Joint Services Staff for further

Office of Naval Research distribution in England and Canada)
207 West 24th Street

8New York 11, New York Hydrographer
U. S. Navy Hydrographic pffice

1 Commanding Officer Washington 25, D. C.
Office of Naval Research Branch Attn: Library (Code 1640)
The Jolm Crearar Library Building
;5.~.:" :3"\;-:33rd.Street 1 U. S. Navy Branch
·Chicago 16, Illinois Hydrographic Otfice

Navy 3923, Box 77
1 Commanding Officer F. P. O.

Otfice of Naval Research Branch San Francisco, California
1000 Geary Street

Chief, Bureau of Naval WeaponsSan Francisco 9, California
Department ot the Navy

.,
1 Comw~nding Officer Washington 25, D. C.

Uo So Navy Mine Defense Laboratory 1 Attn: FASS
Panama C1ty, Florida 1 Attn: RU-222



•. "

NAVY

1 Office of the U. S. Naval
Weather Service

U. S. Naval Station
Washington 25, D. C.

1 Chief, Bureau of Yards & Docks
Office of Research
Department of the Navy
Washington 25, D. C.
Attn: Code 70

1 Commanding Officer & Director
U. S. Navy Electronics Laboratory
San Diego 52, California

1 Attn: Code 2201
1 Attn: Code 2420

1 Commanding Officer & Director
U. S. Naval Civil Engineering

Laboratory
Port Hueneme, California
Attn: Code L54

1 Code 3145
Box 7
Pt. Mugu Missile Range
Pt. Mugu, California

1 Commander, Naval Ordnance Laboratory
White Oak, Silver Spring, Maryland
Attn: E. Liberman, Librarian

1 Commanding Officer
Naval Ordnance Test Station
China Lake, California

1 Attn: Code 753
1 Attn: Code 508

1 Commanding Officer
Naval Radiological Defense Laboratory
San Francisco, California

Chief, Bureau of Ships
Department of the Navy
Washington 25, D. C.

1 Attn: Code 312
1 Attn: Code 341C
1 Attn: Code 631
1 Attn: Code 688

1 Commanding Officer
Uo S. Navy Mine Defense Laboratory
Panama Oity, Florida

2

1 Officer in Charge
U. S. Navy Weather Research Facility
Naval Air Station, Bldg. R-48
Norfo lk, Virginia

1 Commanding Officer
U. S. Navy Air Development Center
Johnsville, PennsylVania
Attn: NADe Library

1 Superintendent
U. S. Naval Academy
Annapolis, Maryland

2 Department of Meteorology &
Oceanography

U. S. Naval Postgraduate School
Monterey, California

1 Commanding Officer
U. S. Naval Underwater Sound Laboratory
New London, Connecticut

1 Commanding Officer
U. S. Naval Underwater Ordnance Station
Newport, R. D./Ad3 (WS.D.) wad. 5600/1

Am FORCE

1 Hdqtrs., Air Weather Service
(AWSS/TIPD)
U. S. Air Force
Scott Air Force Base, Illinois

1 AFCRL (CRZF)
L. G. Hanscan Field
Bedford, Massachusetts

ARMY

1 Ar~ Research Office
Office of the Chief of R&D
Department of the Army
Washington 25, D. C.

1 U. S. Army Beach Erosion Board
5201 Little Falls Road, N. W.
Washington 16, D. C.



1 Director
U. So Army Engineers Waterways

Experiment Station
Vicksburg, Mississippi
Attn: Research Center Library

1 Laboratory Director
Bureau of Commercial Fisheries
Biological Laboratory
Bldg. 74, lvash. Navy Yard Annex
Washington 25, D. C.

I Laboratory Director
Bureau of Commercial Fisheries
Biological Laboratory
450-B Jordan Hall
Stanford, California

Bureau of Commercial Fisheries
U. S. Fish &Wildlife Service
Post Office Box 3830
Honolulu 12, Hawaii

1 Attn: Librarian

1 Director
National Oceanographic Data Center
Washington 25, D. C.

OTHER TI o S. GOVERNMENT AGENCIES

1 Office of Technical Services
Department of Commerce
Washington 25, D. C.

10 Armed Services Technical
Information Agency

Arlington Hall Station
Arlington 12, Virginia

2 National Research Council
2101 Constitution Avenue
Washington 25, D. C.
Attn: Conunittee on Undersea Warfare
Attn: Committee on Oceanography

1 Commanding Officer
U. S. Coast Guard Oceanographic Unit
c/o Woods Hole Oceanographic Institution
Woods Hole, Massachusetts

1 Commandant (OFU)
u. S. Coast Guard
Washington 25, D. C.

3

I Director
Coast & Geodetic Survey
u. S. Department of Commerce
Washington 25, D. C.
Attn: Office of Oceanography

1 U. S. Geological Survey
Washington 25, D. C.
Attn: James Trumbull

1 Director of Meteorological Research
U. S. Weather Bureau
Washington 25, D. C.

2 Library, U. S. Weather Bureau
Washington 25, D. C.

2 Director, Bureau of
Commercial Fisheries

U. S. Fish &Wildlife Service
Department of Interior
Washington 25, D. C.

1 U. S. Bureau of Commercial Fisheries
Fish &Wildlife Service
P. O. Box 271
La Jolla, California

RESEARCH LABORATORIES

2 Director
Woods Hole Oceanographic Institution
Woods Hole, Mass~chusetts

3 Project Officer
Laboratory of Oceanography
Woods Hole, Massachusetts

1 Director
Narragansett Marine Laboratory
University of Rhode Island
Kingston, Rhode Island

I Bingham Oceanographic Laboratories
Yale University
New Haven, Connecticut

1 Gulf Coast Research Laboratory
Post Office Box
Ocean Springs, Mississippi
Attn: Librarian



1 Chairman
Department of Meteorology &

Oceanography
New York University
New York .53, New York

1 Director
Lamont Geological Observatory
Torrey Cliff
Palisades, New York

1 Director
Hudson Laboratories
145 Palisades Street
Dobbs Ferry, New York

1 Great Lakes Research Division
Institute of Science &Technology
University of Michigan
Ann Arbor, Michigan

1 Attn: Dr. John C. Ayers

1 Dr. Harold Haskins
Rutgers University
New Brunswick, New Jersey

I Director
Chesapeake Bay Institute
Johns Hopkins University
121 Maryland Hall
Baltimore 18, Mar,yland

1 Mail No. J-3009
The Martin Company
Baltimore 3, Maryland
Attn: J. D. Pierson

1 Mr. Henry D. Simmons, Chief
Estuaries Section
Waterways Experiment Station
Corps of Engineers
Vicksburg, Mississippi

1 Oceanographic Institute
Florida State University
Tallahassee, Florida

1 Director, Marine Laboratory
University of Miami
#l Rickenbacker Causeway
Virginia Key
Miami 49, Florida

4

1 Nestor C. L. Granelli
Department of Geology
Columbia University
Palisades, New York

2 Head, Department of Oceanography
and Meteorology

Texas A &MCollege
College Station, Texas

1 Director
Scripps Institution or Oceanography
La Jolla, California

1 Allan Hancock Foundation
University Park
Los Angeles 7, California

1 Department or Engineering
University of California
Berkeley, California

1 Head, Department of Oceanography
Oregon State University
Corvallis, Oregon

1 Director
Arctic Research Laboratory
Barrow, Alaska

1 Dr. C. I. Beard
Boeing Scientific Research Laboratories
P. O. Box 3981
Seattle 24, Washington

1 Head, Department of OCeanography
University of Washington
Seattle 5, Washington

1 Geophysical Institute of the
University of Alaska

College, Alaska

1 Director
Bermuda Biological Station

for Research
st. Georges, Bermuda

1 Department of Meteorology
and Oceanography

University of Hawaii
Honolulu 14, Hawaii
Attn: Dr. H. M. Johnson



RESEARCH LABORATORIES

1 Technical Information Center, CU-20l
Lockheed Missile and Space Division
32$1 Hanover Street
Palo Alto, California

1 Stanford Research Institute
Department of Earth Sciences
Menlo Park, California

1 University of Pittsburgh
Environmental Sanitation
Department of Public Health Practice
Graduate School of Public Health
Pittsburgh 13, Pennsylvania

1 Director
Hawaiian Marine Laboratory
University of Hawaii
Honolulu, Ha"t..raii

1 Dr. F. B. Berger
General Precision Laboratory
Pleasantville, New York

1 Dr. J. A. Gast
Oceanography
Humboldt State College
Arcata, California

1 Department of Geodesy & Geophysics
Cambridge University
Cambridge, England

1 Applied Physics Laboratory
University of Washington
1013 NE Fortieth street
Seattle 5, \V'ashington

1 Documents Division - ml
University of Illinois Library
Urbana, Illinois

1 Laboratory Director
Biological Laboratory
Bureau of Commercial Fisheries

y Building 74, Naval Weapons Plant
Washington 25, D. C.

1 Advanced Research Projects Agency
Attn: Nuclear Test Detection Office
The Pentagon
Washington 25, D. C.

5

1 New Zealand Oceanographic Institute
Department of Scientific and

Industrial Research
P. O. Box 8009
"Jellington, New Zealand
Attn: Librarian

1 President
Osservatorio Geofisico Sperimentale
Trieste

1 Advanced Undersea Warfare
Engineering
Advanced Electronics Center
General Electric Company
Ithaca, New York


