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George Johann Klein

Personal:

Name: George Johann Klein

Born: August 15", 1904

Birth Place: Hamilton, Ontario Canada

Mother/Father: Josephine (Dinkel) Klein & George Stepler Klein
Married: Yes, October 4, 1940 to Florence Elizabeth Schrie

Children: George Fredrick Klein (1942) & Margaret Joyce Klein (1946)
Education:

B.A. Applied Science, University of Toronto in 1928

Honors:

Honorary Doctor of Laws Degree, Waterloo Lutheran University, 1969
Officer, Order of Canada, 1969

Honorary Doctorate from Carleton University, 1988

Introduction into Canada Science and Engineering Hall of Fame, 1995

Honors from the Royal Aeronautical Society and American Society of Mechanical Engineers

Career
1928 Machine Design Demonstrator, University of Toronto
1929- Junior Research Physicist, the Division of Physics, National Research Council

1961-69 Lecturer at Carleton University, Ottawa Canada
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1969- Adjunct Professor at Carleton University, Ottawa Canada
1969- Senior Research Office, the Division of Physics, National Research Council

1972 Chief Consultant in Gear Design for the CANADARM Project, Nation Research Council
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Box 1 Volume 1

Folder A

Green, J.J. The Wind Tunnel Development of a Proposed External Form for Steam Locomotives. Canadian
Journal of Research. Vol. 8, P. 37-61. 1933.

Green, J.J. Inspection of New Semi-Streamlined C.N.R. Locomotives of the 6400 Class. Division of
Mechanical Engineering, NRC. June 15™, 1936.

Knowles Middleton, W.E. Mechanical Engineering at the National Research Council of Canada 1929-
1951.Wilfred Laurier University Press.

Annual Reports, number 16 and 18 of the National Research Council of Canada. 1932-1935.

Parkin, J.H. Aeronautical Research in Canada 1917-1975. Volume Il. National Research Council of
Canada.

National Museum of Science and Technology Worksheet, including image of the Northern Locomotive,
1936.

Hoerner, S.F. Aerodynamic Drag. P. 167-73.

Correspondence between Anthony von Hornstein and H.G. Tucker concerning wind tunnel testing
carried out at the NRC on steam locomotives. January 1989.

Card from Helen Tucker to George Klein with the 1201 Steam locomotive on the front of the card and
description on the reverse. January 26", 1989.

Folder B

Black and white image of J.H. Parkin.
Two Nation Research Council Description brochures describing J.H. Parkin.

Various handwritten and photocopied descriptions of the work of J.H. Parker, specifically the wind
tunnel, written by George Klein. August, 1982.

Letter to Frank from George Klein describing his draft of his J.H. Parkin memoir. August 4", 1982,

Letter to A.G. Davenport from George Klein concerning the memorial of J.H. Parkin. September 23"
1982.

Additional References to J.H. Parkin in F.H. Ellis’ “Canada’s Flying Heritage”. 1954/1961.
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Whitham, K. Carlyle Smith Beals 1899-1979. Royal Society of Canada. Series IV Volume XVII. 1979.

Nuffield. E.W. George Burwash Langford 1898-1977. Royal Society of Canada. Series IV Volume XVII.
1979.

Letter to Judith Fyffe from G.T. Perry, concerning the celebration of the 50" anniversary of building M-2.
July 11*, 1990.

Letter from K.F. Tupper, concerning the celebration of the 50" anniversary of building M-2. July 16™,
1990.

Letter to Dr. Earl Dudgeon concerning the celebration of the 50" anniversary of building M-2. July 11™,
1990.

Two programs concerning the 50" Anniversary of Building M-2 on Wednesday July 25" 1990.

Two typed copies of the memoir of J.H. Parkin written by George Klein.

Folder C

Klein, G.J. John Hamilton Parkin 1891-1981. Royal Society of Canada. Series IV Volume XX. 1982. 3
Copies.

Hand written copy of the memoir of J.H. Parkin written by George Klein. August 3™, 1982.

Folder D

Hand written account of a visit with Margaret Parkin on June 24™ 1982.
Two copies of a description of the life and accomplishments of J.H. Parkin. Revised in 1981.
List of Papers, Lectures and Addresses given by J.H. Parkin. June 1963.

Hiscocks, R.D. Obituary of J.H. Parkin. Canadian Aeronautic and Space Journal. Vol. 27, No. 4. December
1981.

University of Toronto Membership in The Hall of Distinction accorded to J.H. Parkin. June 1980.
Biographical Sketch of J.H. Parkin. January 1952.

Engineering Alumni Hall of Distinction to be Dedicated June 12" at Sandford Fleming Reopening.
Engineering Alumni News, Page 4. November 1981.
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Folder E

Glass Plate Negative, hoisting nozzle of a 9 foot wind tunnel.
Envelope containing two photographs of the wind tunnel.

Envelope containing 5 images of various working parts of the wind tunnel along with 5 negatives of
various working parts of the wind tunnel.

Envelope containing 6 various images of the wind tunnel.

Klein, G.J., Tupper, K.F. & Green, J.J. The Desgin of Corners in Fluid Channels, Canadian Journal of
Research. 1930. Two copies.

Klein, G.J. & Green, J.). Wind Tunnel Tests of Fairings for the Multi Camera Mount in a Cabin Monoplane.
National Research Labratories, Report No. PAA-20. September 6”‘, 1934.

Parkin, J.H. The Aeronautical Laboratories of the National Research Council of Canada. The Engineering
Institute of Canada. February 12"-14™, 1930.

Green, J.J., Klein, G.J. & Tupper, K.F. Aeronautical Research in Canada.

Folder F

Hand written draft of the description of Wind Tunnel Design.
Typed draft of the description of Wind Tunnel Design.

Ferrier, A. Relation of Aeronautical Research to General Engineering. The Engineering Institute of
Canada. February 7""-8", 1933.

McQueen, A.W.F. Hydraulic Stability. The Engineering Institute of Canada. February 7"-8", 1933.

Holden, O. Hydraulic Design- Chats Falls Development. The Engineering Institute of Canada. February 7"
1933.

Trotter, H.L. Construction Features of the Chats Falls Development. The Engineering Institute of Canada.
February 7-8", 1933.

Brandon, E.T.J. The electrical Design of the Chats Falls Development. The Engineering Institute of
Canada. February 7""-8", 1933.

Rundle, L.P. Lighting the Welland Ship Canal. The Engineering Institute of Canada. February 7"-8", 1933.
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Folder G

Collection of photographs,

e Klein, Parkin and colleges outside of the NRC
e Staff group photo
e Various photographs (9) of the wind tunnel, testing sites and employees working

Letter to Mr. Klein from Dennis Williams concerning a draft of the history of the Engineering Laboratory.
August 14" 1985.

Draft of the history of the Engineering Laboratory.

Willis, D. & Klein, G. Engineering Laboratory Photographs 1941-1968. Division of Mechanical
Engineering, NRCC. 1985.

Folder H

Official Opening National Research Laboratories. Ottawa, Canada. August 10", 1932.
National Research Council Official Letter Head.
Parkin, J.H. Action in Emergencies Instructions. October 6“‘, 1942. Two Copies.

Research and Development Work in the Division of Mechanical Engineering. National Research Council of
Canada. 1977.

Mechanical and Aeronautical Engineering Booklet. National Research Council of Canada.
Programme, readings, vocals and refreshments. January 10" 1933.

Canadian Journal of Research. National Research Council of Canada. Vol. 3 No. 3. September, 1930.

Folder I

Mechanical and Aeronautical Engineering Booklet. National Research Council of Canada.

Research and Development Work in the Division of Mechanical Engineering. National Research Council of
Canada. 1976.

Research and Development Capabilities and Facilities in the Division of Mechanical Engineering. National
Research Council of Canada. 1976.
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The Engine Laboratory- Ten Years of Research. Research Council of Canada. Vol. 2 No. 3. September,
1975.

Research and Development Work in the Division of Mechanical Engineering. National Research Council of
Canada. 1978.

Research and Development Work in the Division of Mechanical Engineering. National Research Council of
Canada. 1979.

National Research Council Information Kit folder, includes various correspondence and notes from
George Klein as well as various newsletters

Folder]

Letter to George Klein from G.R. Rutledge concerning the name change of Indal Technologies. 1985.
Letter to George Klein from C.F Wood concerning the 500-700 KW Wind Turbine. January 18" 1982.
Ferguson, R.C. Wind Turbine: Gear Geometry Analysis. Engineering Worksheet. 1982.

Various hand written and hand drawn diagrams and calculations.

Folder K

Closed Book Final Examination. Course Name: Engineering 82.202, Instructor G.J. Klein. December 1973.
Carleton University. Various drawings and calculation on reverse of booklet.

Letter to Mr. Klein from Malcolm A. Gullen concerning the Canadian Accreditation board visiting Team.
October 5™ 1973. Calculations present on reverse of letter.

Folder L

Templin, R.J. Aerodynamic Performance Theory for the NRC Vertical-Axis Wind Turbine. National
Aeronautical Establishment. Laboratory Technical Report, NRC. June 1974.

Klein, G.J. The Design of High-Speed Windmills Suitable for Driving Electric Generators. National
Aeronautical Establishment. Laboratory Technical Report, NRC. August 1975. 3 Copies.

Klein, G.J. Wind Tunnel Tests of Five Windmills. Division of Mechanical Engineering, NRC. June 17™
1937.
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Letter to G. Klein from C.F. Wood concerning the design of a new gear drive. February 2™, 1979.

Mabhaffy, R. Offering Wind-powered Machine for Cottage Use. The Ottawa Journal. April 6“‘, 1974.
Newspaper Clipping.

Letter to George Klein from Dennis Bayne concerning the Vertical Axis Wind Turbine. March 26", 1974.
Also includes 3 technical drawings of the wind turbine.

Folder M

Wind Power: A Bibliography. National Science Library, NRC. Aeronautical and Mechanical Engineering
Branch. 1974.

South, P. & Rangi, R.S. A PreliminaryTests of a High Speed Vertical Axsis Windmill Model. National
Aeronautical Establishment. Laboratory Technical Report, NRC. March 1971.

South, P. & Rangi, R.S. A Wind Tunnel Investigation of a 14 FT. Diameter Vertical Axis Windmill . National
Aeronautical Establishment. Laboratory Technical Report, NRC. September 1972.

Klein, G.J. Wind Tunnel Tests of Five Windmills. Division of Mechanical Engineering, NRC. June 17
1937.

Klein, G.J. The Design of High-Speed Windmills Suitable for Driving Electric Generators. Division of
Mechanical Engineering, NRC. June 14", 1937.

Correspondence between George Klein and C.F. Wood concerning the Helical Gear Drive. May 1%, 1981.

South, P. & Rangi, R. The Performance and Economics of the Vertical-Axis Wind Turbine Developed at the
National Research Council, Ottawa, Canada. American society of Agricultural Engineers. October 10"-
12", 1973.

Klein, G.J. A Small Windmill-Generator Unit for Charging a 6-volt Storage Battery.

Box 2 Volume 2

Folder A

Large schematic of the general assembly of 50 KM V.A.N.T Gear Box.

Proposed Hydraulic Schematic of 375 KM V.A.N.T.
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Hand written notes by G. Klein concerning the 18 FT. Diameter Vertical Axis Windmill.
Letter to Mr. Klein from C.F. Wood concerning sketch of bearing arrangements. October 2™, 1981.

Envelope addressed to G. Klein containing various sketches of Helical Gears.

Folder B

Large Schematic of a Gear box Assembly 75 HP Vertical Axis Windmill.

Two Air Canada Boarding Passes, an Automated Ticket and a guest receipt for The Bristol Place Hotel in
Toronto, Ontario for 8.118.

Various correspondence between G. Klein and C.F. Woods. February 1979-March 1981.
Travel Expense Report for G. Klein. February 19"-20" 1979.

Letter to G. Klein from B. Andrews concerning the layout of the general assembly for the gearbox.
January 15", 1981.

Helical Gearing for Wind Turbine D.A.F. Indal Ltd.

Folder C

Photograph of Unrotated Projectile, 1 &2.
Photograph of a Rocket Test.
2 cardstock papers with 4 images of rocket tests, labeled Photo 1-4.

McNaughton, A.G.L. (Major-General). A Trajectory Chart for the Graphical Solutions of the gunnery
Problems of Crest Clearance and Air Burst Ranging. Ottawa. January, 1937.

McNaughton, A.G.L. (Lt-General) & Field, R.H. Auto Sights for Coast Defense Guns. NRC, Ottawa. June,
1939. Revised 1940. Two Copies.

Folder D

Package containing schematics and photographs of Unrotated Projectile.

Photographs of Unrotated Projectile (33). December 21%, 1941.
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Photographs of Unrotated Projectile, Petawawa (27). Jaunary 28", 1942.

Folder E

Photograph Proximity Fuse Clock, American Type.
Photograph model of the NRC.
Photographs of snow mechanics (5). Canadian Army Photo.

Photographs Proximity Fuse Clock (14).

Folder F

Letter to G. Klein from T. Klotz concerning United States Patent 3,066,546. July 23" 1970.
Klein, G.L. Report on Three Automatic Power Transmissions Suitable for Snowmobile Applications.

Log, July 14" 1970-September 28™, 1970. Carleton University Exam Booklet.

Folder G

Klein, G. Vascular Everter. January 28™ 1959,

Vascular Suturing Apparatus.

Klein, G. A Surgical Instrument Designed to Facilitate Anasomosis of Blood Vessels.
Clinical Symposia. CIBA: Vol. 8 No. 5. October-December 1956.

Vogelfanger, |.J. & Beattie, W.G. A Concept of Automation in Vascular Surgery: A Preliminary Report on a
Mechanical Instrument for Arterial Anastomosis. Canadian Journal of Surgery. April, 1958. Two Copies.

Klein, G.J. A Surgical Instrument Designed to Facilitate Anastomosis of Blood Vessels. Division of
Mechanical Engineering, NRC. July, 1958.

Flyer describing the ‘Preci Circular Suturing Instrument Mark 2-5’.
Photographs of Surgical instrument in use (4), color photographs.

Photographs of Surgical instrument in use on a pig (29), black and white photographs.
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Schematics for the surgical instrument.

Folder H

Suturing Apparatus Patent No. 620,096. Canadian Patent Office. May 16", 1961.
Klein, G. Vascular Everter. January 28™ 1959,

Bird, J.E. City surgeons Develop Revolutionary Stitcher. The Canadian Press. May, 1958. Newspaper
Clipping.

Folder I

Letter to G. Klein from G. Piasetzki concerning U.S. Surgical v. Downs Surgical (Canada) Limited.
December 12", 1982,

Suturing Instrument. Canadian Patent. No.749,708. January 3rd, 1967.

Androsov, P.l. New Method of Surgical Treatment of Blood Vessel Lesions. Moscow. AMA Archives of
Surgery.

Letter to G. Klein from G. Piasetzki concerning the development of device Patent No. 620, 096. January
3", 1983,

Folder]

Various Sketches of Suturing Apparatus.

Androsov, P.l. New Method of Surgical Treatment of Blood Vessel Lesions. Moscow. AMA Archives of
Surgery. Negative Photocopy.

Proceedings of the 159" Meeting of the Committees on Patents of Canadian Patents and Development
Limited. November 8" 1957.

Folder K

Klein, G.J. An Application for Letters Patent of Invention Relating to Coilable Extensible Member. January
19", 1961.
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Engineering Publication. Vol.3 No.3. March 10", 1969.

Canadian Research and Development 2. March-April, 1969.

Canadian Geographical Journal. Royal Canadian Georgaphical Society. Vol. LXVI No. 1. January 1963.
Letter to G. Klein form D.J. Dalzell concerning Invention of STEM. July 16", 1971.

Letter to J.R. Hughes from Smart and Biggar concerning Canadian Patent Application. January 23", 1961.

Letter to G.J. Klein from J.R. Hughes concerning first draft of patent application. December 28", 1960.

Folder L

Photocopied Images of NRC Antenna in storage and extended.
Schematics of NRC Antenna in storage. 3 Copies.

Various drawings of the NRC Antenna (13).

Folder M

Letter to G. Klein from T.W. McGrath concerning the Canadarm. December 8™ 1981.

Allaway, H. The Space shuttle at Work. Scientific and Technical Information Branch, National Aeronautics
and Space Administration. 1979.

Science Dimension. Issue 3. 1981.

National Aeronautical Establishment. National Research Council of Canada. 1980.
An Arm Space. National Research Council of Canada. 1980.

Perusse, D. Canada in Orbit. May 1983.

Spar News. Vol. lll No. 2. September 1971.

Folder N

Various photographs of gear housing (15). May 22", 1952.

Various photographs of gears and gear housings (23). 1951-1953.
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Various photographs of gears and gear housings (59). 1953.

Folder O

Klein, G.J. Note on the G2 Planetary Gearing. April 12", 1976. P. 1-14.

Various SPAR documents. Handwritten notes.

Box 3 Volume 3

Folder A

Letter from Bob Ferguson to George Klein concerning Sigmund Rappaport Paper. January 29" 1976.

Various blue prints and technical drawings (4) of the Shaft Details of the Bell Viking Trans. and gear
design. 1973-1975.

Folder B

Meeting Notes: Shoulder joint Breadbard Test Program. February 11", 1976.

Shoulder Joint Design Audit. February 24", 1976.

SPAR Engineering Worksheet. February 24™.

Letter to G. Klein from R. Daniell concerning G2 shoulder joint design. February 19", 1976.
Notes on Shoulder Joint Gear Design Review. February 16", 1976.

Shoulder Joint Design Audit Agenda. February 24" 1976.
Folder C

Meeting Minute Notes, SPAR Aerospace Products Ltd. October 1973-August 1974.
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Folder D

Various blue prints and technical drawings (3) of the layout of R.M.S Shoulder Yaw Joint. 1975.

Folder E

Correspondence between G. Klein and SPAR Aerospace concerning equipment lists, gear manufacturing
capacity and market forecast. 1973.

Repair and Overhaul. SPAR Aerospace Products Ltd.
Manufacturing and Support Services. SPAR Aerospace Products Ltd.
A Summary of the Capabilities of SPAR Aerospace Products Ltd. in Space Technology. April, 1972.

SRMS Motor Selection. December 4™, 1975.

Folder F

KMS Brush/Brushless Torque Motor Trade Off. Dilworth Secord Meagher and Associates Ltd. October 2",
1975.

Tillson, P. Answers to SRMS Motor Review Action Item List. November 21%, 1975.

Trudel, C. SRMS Servo Loop- Dynamic Range. December 3™, 1975.

Folder G

Mechanical Items Repaired and Overhauled by SPAR Aerospace Products Ltd. SPAR Aerospace Products
Ltd.

Equipment List. SPAR Aerospace Products Ltd. April. 1972.
Spacecraft Capabilities of SPAR Aerospace Ltd. SPAR Aerospace Products Ltd.
Aircraft Components Manufactured by SPAR. SPAR Aerospace Products Ltd.

A Summary of the Capabilities of SPAR Aerospace Products Ltd. in Space Technology. April, 1972.
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Trade-Off Study Methods of Alleviating High Shoulder Pitch Joint Gear Train Loads During Launch- RMS
Manipulator Arm. June, 1976.

Folder H

Heat Treat Development Programme Estimated Costs. May 1%, 1973.
Heat Treat Development Programme. April 2™ 1973.

Klein, G. SPAR-Metric Conversion- ISO Participation. May 23"’, 1973.

Folder I

Various blue prints and technical drawings (3) of the layout of Shoulder Joint.

Final Exam, Engineering 82.202. G.). Klein. Carleton University, December 1971. Various calculations on
the reverse of the exam.

M.ENG. Thesis Examination. May 6, 1974.

Folder]

Klein, G.J. Bell Viking Transmission Gear Shaft Deflections. December 19", 1973.
Gear Data-Spiral Bevels. SPAR Aerospace Products Ltd. October 18", 1972.

Spar/Bell Aerospace Sp.-Bv. Gear Bx. Gear Shaft Failure Preliminary Analysis. On the reverse of Carleton
University Notice of Graduate Seminar. 1972.

Various notes and calculations concerning gear shafts.

Blue prints for Gear Box L.H. #4 (2) and Shaft Details for Viking Transmission. December 7", 1973.
Manufacturing Work Orders. March 1973-April 1973.

A Quarterly Review. SPAR News. Vol. VII No. 3. December 1975.

Preliminary Manual Manipulator Development Facility (MDF) General Description. Engineering &
Development Directorate Spacecraft Design Division. April 1976.
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Folder K

Klein, G.J. Gear Design Lectures. SPAR Aerospace Products Ltd. 1970-1971. Two copies.
Hertzian stress and Gear Data. Includes 3 diagrams.

Breur, G. Analytically Magnified Gear Tooth Profiles. Curtiss-Wright Corp.

Root Fillet Radius of Gear Teeth Generated by a HOB or Rack-Type Cutter.

Gear Tooth Fillet Stress Concentration Factor. Two copies.

Folder L

Spalvins, T. Bearing Endurance Tests in Vacuum for Sputtered Molybdenum Disulfide Films. NASA
Technical Memorandum. January 1975.

Godfrey, D. & Bisson, E.E. Bonding Molybdenum Disulfide to Various Materials to a Form a Solid
Lubrication Film. NACA. February 1952.

Royte, W.D. 7 Design Rules to Help Reduce Gear Noise. GMC. November 1960.

Godet, M. Lubrication Review: Gear Lubrication. 1959-60.

Timms, C. Recent Developments in Spur and Helical Gears. National engineering Laboratory. 1959.
A Quarterly Review. SPAR News. Vol. VIl No. 1. June 1975.

A discussion of the New Tufftriding Process. Metal Progress. July 1961.

Largest commercial Heat Treater Adds Tufftride in Newest Expansion. Canadian Machinery and
Metalworking.

Folder M

Various correspondence between G. Klein and P.Ladd of SPAR Aerospace Products Ltd. October 1975-
November 1975.

Breur, G. Analytically Magnified Gear Tooth Profiles. Curtis-Wright Corp.
RMS Mechanical Arm Subsystem Weights. December 11", meeting with SPAR & NASA.

Shuttle Remote Manipulator System Weight Summary. November 19" 1975.
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Letter to Dr. G Liudirch from S.S. Sachdev concerning SRMS Bread Board shoulder joint. December 22™
1975,

Letter to Dr. S Sachdev from G.M Lindberg concerning SPAR Shoulder Joint Design. December 8™ 1975.

Avondoglio, L. Vector Analysis of Epicyclic Gear Trains. Product Engineering. August 1947.

Folder N

Meeting at Shar Design Audit on MAS/S. July 22", 1976. Hand written notes.
Assembly Procedure- G2 Planetary. Engineering Worksheet. March-April 1976.

Mamoun, M.M. Load Variation, Frictional Energy Losses and Efficiency of Spur Gear systems- Part 1: For
a contact Ratio of One. American Society of Mechanical Engineers. October 6-9" 1974. Two copies.

MAS/S Shoulder (E.M). SPAR Aerospace Products Ltd. April 14-15™, 1976.

Folder O

Letter to J. Graham from S.S. Sachdev concerning meeting with G. Klein on September 10", 1975.
September 16™, 1975.

Shuttle RMS Compound Epicyclic Breadboard Test Procedure. August 22", 1975.

Letter from R.C. Ferguson to P. Ladd concerning RMS Planetary Gear Cluster Manufacture. September
4™, 1976.

Braycote 3L-38RP. Bray Oil Company. Labeled “From September 10" meeting”.
Carpenter Custom 455 U.S. Patent No. 3408178. Labeled “From September 10" meeting”.
Viking Boom Assembly. Test Report. November 1971.

Section 1- Technical Information. P. 5-18. Labeled “From September 10" meeting”.

Folder P

SRMS Shoulder Joint Preliminary Failure Modes and Effects Analysis. SPAR Aerospace Products Ltd.

Clamp, J. Minutes of MAS/S Systems Design Audit Dr.149 July 22", 1976. September 1976.
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Hiller Helicopter Planetary Gearing. Photocopied notes.

Pump Gears. Photocopied notes.

Various handwritten, typed and photocopied notes and drawings concerning gear comparison. 1974.
Letter to G. Klein from R.C. Ferguson concerning draft copy of the circular-arc. June 20", 1974.

SMRS Joint Drive Schemes Trade Off evaluation Matrix. October 17"-24" 1975.

Blue print of gear system.

Box 4 Volume 4

Folder A

Letter from S. Sachdev concerning the implications of back drive to forward drive on SRMS Joint Design.
January 20", 1976.

Charts (3) outlining various dynamic efficiency vs. Output torque.

Craig, S. Test Report for Epicycle Gear Train Breadboard. SPAR Aerospace Products Ltd. December 2",
1975.

Letter to J.D. Graham from G.M. Lindberg concerning SPAR shoulder join design. December 16", 1975.
SPAR Response to Item #2. December 16™, 1975.

Thomas, B.R. SRMS Shoulder joint Preliminary Failure Modes and Effects Analysis. SPAR Aerospace
Products Ltd. September, 1975.

Hayes, R. Shuttle RMS Monthly Report for August 1975. SPAR Aerospace Products Ltd. September 17",
1975.

Graham, J.D. SRMS Brush/Brushless Motor Trade Off Minutes of Meeting. December 5", 1975.
Travel Expense Claim Form (unused) National Research Council Canada.
Letter to S. Sachdev from G.M. Lindberg concerning SPAR shoulder joint Design. December 8" 1975.

N.A.E Teleoperator Research SPAR Shoulder joint Design. Various hand written notes and calculation in a
Carleton University exam booklet.
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Folder B

Kozak, M.N. Shuttle RMS Conceptual Review Shoulder Joint Design Minutes of Meeting. June Sth, 1975.
A Quarterly Review. SPAR News. Vol. VI No. 2. September 1974.

Annual Progress Report 1970. Institute for Aerospace Studies. University of Toronto, November 1970.

Folder C

Dudley, D.W. Gear Handbook. 1962.

Fatigue in Rolling Contact. Institute of Mechanical Engineers. March 28™ 1963.

Letter to R. Ferguson from G. Klein concerning the Fatigue in Rolling Contact Symposium.
Various handwritten notes concerning rolling element bearings.

James, R. RMS Shoulder Joint Main Bearings. SPAR Aerospace Products Ltd. April 20" 1976.

Folder D

3 cardstock papers each with two photographs labeled 1-6. Images of ice and ice testing equipment.
Photographs (6) including negative strip showing a truck pulling a trailer stuck in the snow.

Photographs (3) showing truck making its way through the snow and ice.

Folder E

Northern Life Assurance Company of Canada Memo Book. Handwritten notes inside May 11", 1941-May
19", 1941.

Negatives (5) showing the smooth bore gun.
Photographs (9) showing various machinery and gears. August 3" 1940.

Burlew, J.S. A Brief History of Tapered Bore Guns. National Defense Research Committee. April 16",
1942,

Images (2) of anti-tank gun Model 41.
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Folder F

Photographs (15) of submergible car. March 20", 1956.

Photographs (11) of submergible car. October 26", 1956.

Folder G

Letter to G. Klein (son) from C.A. McLaurin concerning wheelchair information. November 1%, 1982.
Letter to from C.A. McLaurin from G. Klein (son) in response. November 10", 1982.

Letter to G. Klein Senior from G. Klein Junior (son) about C.A. MclLaurin’s request. December 29" 1982.
Letter to E.H. Dudgeon from C.A. McLaurin about Klein’s wheelchair. July 13”’, 1983.

Letter to G. Klein Senior from E.H. Dudgeon concerning his wheelchair. July 28" 1983.

Letter to C.A. McLaurin from E.H. Dudgeon including a copy of G. Klein’s report on his wheelchair. July
27", 1983.

Letter to C.A. McLaurin from G. Klein Senior concerning his research on the wheelchair. January 20",
1983.

The Legionary. National Magazine of the Canadian Legion. No. 7 Vol. XXX. December 1955.

Klein, G.J. A Wheel Chair Electric Drive Designed for the use of Quadriplegics. Division of Mechanical
Engineering. December 29" 1953,

Photographs (30) of the Quadriplegic wheel chair designed by G. Klein. 1954.

Photographs (21) of relay control for motor driven wheel chair.1953.

Folder H

Photographs (8) of G. Klein and the motor driven wheel chair.
Newspaper Clipping of motor driven wheel chair. April 1968.

Newspaper Clipping of motor driven wheel chair. September 1953.
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Newspaper Clipping of motor driven wheel chair. May 28", 1969.

Advertisement for Cushman 730 electric Motor Vehicle.

Advertisement for the Aloutte motor vehicle.

Human Engineering: Wheelchairs. Product Engineering. February 1%, 1956.

Wheelchair Mobility. University of Virginia Rehabilitation Engineering Center. 1976-1981.

Letter to G. Klein from Hale & Associates concerning the Alloutte wheelchair. December 13™ 1976.

Folder I

Photographs (21) of various machinery and gear structures.

Huntington Hill Visit. Inco-Canadian Meeting. International Nickel Company. December 1*, 1950.

Folder ]

Klein, G.J. Materials in Machines I.

Hanstock, R.F. Damping Capacity, Strain Hardening and Fatigue. Proceedings of the Physical Society. Vol
LIX. August 17", 1946.

Tabor, B.D. A Simple Theory of Static and Dynamic Hardness. Proceedings of the Royal Society. May
1947.

Stainless Steel and the Chemical Industry. 1966.

Folder K

Reflection on a Canadian First. AECL Review. Vol. 10 No.9. September 1975. Two Copies.
Remotely Interesting .CRNL Chalk Talk. Vol. 1No. 10. October 1979.
Letter to G. Klein form H.W. Tracey concerning the ZEEP reactor anniversary. July 31%, 1975.

The ZEEP Reactor: Canada’s First Nuclear Reactor. The Chalk River Nuclear Laboratories, Atomic Energy
of Canada Limited.

Concrete Canister Stores Spent Fuel. AECL Review. Vol. 10 No.11. November 1975.
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Ascent. Atomic Energy of Canada Limited. Summer 1984.

Sargent, B.W. The Low Energy Pile at Chalk River. Division of atomic Energy, NRC. November 23", 1946.

Folder L

Newspaper Clippings of Canada and Atomic Power comic series by W. Campbell.

Mackenzie, B. ZEEP: and Canada Entered Atomic Age 20 Years Ago. The Ottawa Journal. September 4™
1965. Newspaper clipping, two copies.

Pearse, C.R. Canada is in the Big Leagues. The Ottawa Journal. July 31%, 1978. Newspaper clipping.

Photograph of the CANDU reactor in Douglas Point, G. Klein, W.B Lewis and D.B. Nazzer are shown.
1977.

Photograph of D.B. Nazzer, G. Klein, C.J. Mackenzie, B.W. Sargent and Gorlding in front of the ZEEP
reactor name plate.

Seeing Irradiation Damage with Electron Microscope. AECL Review. Vol. 10 No.8. August 1975.
Johnson, H. & Tutiah, M. Radiation is Part of your Life. AECL EACL. 1981-83.

Laurence, G.C. Early Years of Nuclear Research in Canada. AECL. 1991.

ZEEP: Canada’s First Nuclear Reactor. AECL Research. 1992. Two copies.

The ZEEP Reactor: Canada’s First Nuclear Reactor. The Chalk River Nuclear Laboratories, Atomic Energy
of Canada Limited.

What is Radiation? Nuclear Facts, Canadian Nuclear Association.
Folder M
Klein, G.J. Instructions for Adjusting the auto-Sight and Correcting Small Errors in New Cams. Division of

Mechanical Engineering, NRC. February 1939.

Diagrams (4) outlining neutral positions for eccentrics of different guns.

Folder N

Letter to G. Klein from J.R. Hughes concerning British Patent No. 825,447. February 3" 1960.
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Patent Specifications, with drawings, for No. 825,447. December 16™ 1959,

Envelope containing correspondence between G. Klein and Scott & Aylen Solicitors concerning the
Centrifugal Separator. April 1988.

Folder O

Various handwritten notes, drawings, diagrams and calculations concerning the NRC Cyclone Dust
Collector.

Folder P

Proceedings (B). The Institute of Mechanical Engineers. Vol. 1B No. %. 1952.

Various handwritten notes, drawings, diagrams and calculations concerning the NRC Cyclone Dust
Collector.

Photograph of the Cyclone Dust Collector, on reverse of photo description of the dust collector.
Letter to Geisler from J. Taketomi concerning Elbow Jet Air Classifier. April 11", 1985.
N82-29112. UNCLA. NASA Case # NPO-15,559-1.

Method and Apparatus for the Continuous Centrifugal Classification of a Continuous Flow of Particulate
Material in a Deflected Flow. United States Patent. May 8", 1979.

Etkin, B. Research on an Aerodynamic Particle Separator (The EPS). Institute for Aerospace Studies,
University of Toronto. April 1985.

Box 5 Volume 5

Folder A

Klein, G.J. Design of a Contoured Milling Machine. Hamilton, Ontario. May 4-5".

Diagrams (5) of a Contoured Milling Machine.
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Klein, G.J. Resistance Tests on Models No. 25 & 26. Division of Mechanical Engineering, NRC. November
1937.

Folder B

Various handwritten notes and drawings concerning hydraulic and motor gearing.

Folder C

Various drawings and figures concerning gearing and drive systems, cutter carriage and columns as well
as different arrangements through the design stage of the ship model.

Folder D

Klein, G.J. Design of a Contoured Milling Machine. Hamilton, Ontario. May 4-5". Two copies.
Large blueprint of the Contoured Milling Machine.

Photographs (4) of gear hydraulic drivers.

Photographs (10) of ship model profile. 1960-61.

Various drawings and figures concerning gearing and drive systems, cutter carriage and columns as well
as different arrangements through the design stage of the ship model.

Folder E

Sialowski, A.J. Profile Milling Machine’s Controls. Division of Mechanical Engineering, NRC. March 26™,
1954,

Blueprint for the Milling Machine.
Blueprint for the Milling Machine Detail Assembly #3.
Blueprint for the Central Arm.

Blueprint for the Milling Machine Proflie Z Axis Limit Switch Assembly. 1958.
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Blueprint for the Milling Machine Proflie Z Axis Limit Switch Assembly. 1959.

Folder F

Design and Value Engineering. Southam Business Publication. September 1967.

Conference on Design Methods. 1962. Handwritten notes.

Folder G

Klein, G. The Snow Characteristics of Aircraft Skis. Aeronautical Report, NRC. 1947.
Letter to G. Klein from E.N. King concerning bobsled runners. March 5%, 1963.

Green, J.J. & G.J. Klein. The Aerodynamic Characteristics of Aircraft Skis and the Development of an
Improved Design. National Research Laboratories. February 12", 1935.

Photographs (3) of aircraft skis attached to a United States Air Force Vehicle.

Folder H

Richmond, R.D. & Levy, G.S. A wind tunnel Investigation to Develop Improved Streamlined Skis for
Aircraft. Division of Mechanical Engineering, NRC. September 1945.

Klein, G.J. The Snow Characteristics of Aircraft Skis. Division of Mechanical Engineering, NRC. 1947.
Klein, G.J. Aircraft Research in Canada. Division of Mechanical Engineering, NRC. August 15", 1950.

Uffen, J.P. & Wood, A.D. Interim Report on Measurements of Landing Loads on a Ski Plane. Division of
Mechanical Engineering, NRC. October 5" 1948.

Blueprint of Ski Dynamometer. G.J. Klein. February 20" 1939.
Blueprint for ski for beaver A/C. December 5% 1950,

Photograph of a Paper Drill from The Challenge Machinery Co. Produced in Grand Haven, Michigan USA.

Folder I
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Levy, G.S. Snow Loading Ski Tests at Porquis Junction. Division of Mechanical Engineering, NRC. June,
1942.

Negatives (19) of A/C Ski Reports.

Photographs (30) of ski testing at Gogma. 1951.

Folder]

Klein, G.J. The Snow Characteristics of Aircraft Skis. Division of Mechanical Engineering, NRC. 1947. 8
Copies.

Folder K

Runner Schematics and loads data for skis.

Folder L

Photographs (25) of snow and ski testing. 1949.
Photographs (27) of Ski testing at Gogama. 1951.

Photographs (3) of CF-AUJ Plane equipped with runners.

Folder M

Letter to G.J. Klein from E.H. Dudgeon concerning photographs from the Aeronautical and Mechanical
engineering Department. February 20" 1986.

Deutlche Luftwarth. Bd. 4 Nr. 1. Seite 1-30. Berlin. January 1937.
Canadian Aeronautics and Space Journal. Vol. 20 No. 1. January 1947.
Anderson, J.D. & Burn, G.R. Modern Ski Materials. Engineering Ill.

Photographs (11) of Hurrican ski instillation, port strut and ski attachment.
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Gliddon, C. Investigation into the Effect of Weather Conditions on the Friction of sleigh Runners on Snow.

Klein, G.J. The Snow Characteristics of Aircraft Skis. Division of Mechanical Engineering, NRC. 1947. Two
copies.

Photographs (14) of snow ski testing.

Negatives (9) of ski testing.

Folder N

Klein, G.J. Aircraft Ski Research in Canada. Division of Mechanical Engineering, NRC. August 15th, 1950.
Notes on the Beaver Aircraft Ski Trails. Division of air Service.

Niven, C.D. A Proposed Mechanism for Ice Friction.

Niven, C.D. The Effect of High Loading on the Kinetic Friction of Ice. NRC No. 3437.

Klein, G.J. Interim Report on the snow Characteristics of Aircraft Skis. Division of Mechanical Engineering,
NRC. November 1936.

Photographs (4 pages, Photos 1-8 & 13-15) ski and ice testing.

Photograph (1) of aircraft 4555 including skis.

Norseman Ski Test Results, March 17-19". 5-10-98.

Aircraft Skis with Bakelite Shoes on 30” of soft snow. Chart completed by G.J. Klein, November 27", 1959.
Letter to G.J. Klein form J.P. Uffen concerning aircraft skis. October 7" 1948,

Klein, G.J. Design of Ski for Beaver Aircraft.November 30", 1959. Handwritten notes.

Folder O

Klein, G. The Snow Characteristics of Aircraft Skis. Aeronautical Report, NRC. 1947.

Klein, G.J. Notes on Skis and Sledges. November 29”‘, 1955.

Aircraft Skis with Bakelite Shoes on 30” of soft snow. Chart completed by G.J. Klein, November 27", 1959.
Aerodynamic Advantages of the Smaller Ski for the Beaver. Handwritten notes.

Photograph (1) of aircraft equipped with skis.
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Klein, G.J. Aircraft Research in Canada. Division of Mechanical Engineering, NRC. August 15™, 1950.
Photographs (9) of aircraft equipped with skis and close up of skis.
Blueprint for ski for beaver A/C. December 5™ 1950.

G. Klein and co-workers with ski project.

Folder P

Klein, G. An Induced Angle Calculator. Congress of Applied Mechanics. 1938. Three copies.
Chart, Example of Crean’s Method of Calculating the Induced Angle along the Span of a Wing.
Klein, G.J. An Induced Angle Calculation. 1938. Handwritten notes.

Letter to R.E. Klein from G.J. Klein concerning Example of Crean’s Method of Calculating the Induced
Angle along the Span of a Wing. January 19" 1943.

Charts for Calculating the Induced Angle Along the Span of a Wing by Crean’s Graphical Method.
Including 18 copies of the chart.

Photograph paper (18) of the Chart for Calculating the Induced Angle Along the Span of a Wing by
Crean’s Graphical Method.

Negatives (7) of calculations and charts.

Folder Q

Photographs (16) of skis and ice testing. 1948.

Folder R

Letter to the Commander of the royal Canadian Mounted Police form A.H Joy concerning patrol from
Dundas Harbour. June 10", 1929.

Klein, G.J. Motor Vehicles for Travel on Snow. Division of Mechanical Engineering, NRC. July 1942.

The Atlantic Advocate. Pages 17-20. December 1969.
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Folder S

Letter to G. Klein from D. Price concerning a report accidently in his possession. March 5™ 1982.
Photographs (4 pages, photos 1-8) of snow sleds, toboggans and motor sleds.
Charts (5) relating to snow pressure.

Continuous Band Track- Friction Drive. Two copies.
Folder T

Merritt, H.E. Some Considerations Influencing the Design of High Speed Track Vehicles. The Institute of
automobile Engineers. January 1939.

Klein, G.J. Motor Vehicles for Travel on Snow. Division of Mechanical Engineering, NRC. July 1942.
Photographs (1 page, photos 6-8) of motor toboggan.

Flex Track Model 575. Mechanical Specifications.

Box 6 Volume 6

Folder A

Collection of Glass Slides (9) numbered. G. Klein. 1904-1992.

Photographs (51) of various subjects including wind tunnels, buildings, mechanical specifications and
skis. 1939.

Folder B

The Scope of Steel. STELCO/SCOPE. Vol. 1 No. 1. The Steel Company of Canada.
Handwritten notes concerning M-161 Planetary gear.

Charts (18) indicating chisels, molds and drill presses. 1922.
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Anderton, P. & Bigg, P.H. Changing to the Metric System. National Physics Laboratory. 1967.

Brown, R.P. Welland Canal Ship and Lock Model Studies. Vol 10 No. 1. Division of Mechanical
Engineering, NRC. June 1978.

Ice, Icing and Ice Breaking. Vol. 9 No. 4. Division of Mechanical Engineering, NRC. July 1977.

Connock, S.H.G. Western Laboratory Activities. Vol. 2 No. 1. Division of Mechanical Engineering, NRC.
September 1975.

Larkin, B.S. Thermosiphon Heat Exchanger Applications. Vol. 1 No. 1. Division of Mechanical Engineering,
NRC. March 1975.

Photograph (1) G. Klein using snow testing kit.

Folder C

Lathe, F. E. Inventions- And What to do About Them. Technical Information Service, NRC. October 1947.
Quarterly Bulletin. Canadian Copper. No. 65. Summer 1976.

Eastman, F.S. The Design of Flexure Pivots. June 30" 1937.\

Design and Value Engineering. Southam Business Publication. September 1966.

Automatic Drives. Salsbury. General Catalog No. s-70-10. 1970.

A Simple Explanation of the Torque Converter. Self Changing Gears Ltd.

Folder D

An Exhibition of Radar and Associated Electronic Developments. The Radio Branch, NRC. November
1945.

Photographs (5) of wind tunnel construction. May 1931.

Dean, G.A. Designing with Copper Metals. A.S.M.E. November 2", 1966.
Materials in Design Engineering: Roster of Lecturers. Fall 1966.
Bibliography. Two Copies.

Various handwritten notes and calculations concerning ball bearings.
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Folder E

Adaptive Controls Bring Soft Touch to Automation. Product Engineering. June 30", 1969.

Cleaver, A.V. Astronautics- Its Development During the Second Century of the RAeS (1966-2066). The
Aeronautical Journal. Vol. 72 No. 689. May 1968. Two copies.

Jones, G.M. Man-Machine Integration: A Long Term Look. The Aeronautical Journal. Vol. 72 No. 694.
October 1968.

Westley, R. The automatic Landing of Civil Aircraft. National Aeronautical Establishment. October 1968.

Tupper, K.F. Aerodynamic Interference- A Summary. Division of Mechanical Engineering, NRC. May 1937.

Folder F

Kohr, J.R. The Hows and Whys of Industrial Research in Canada. Winter, 1945-55.

From Gents to Galaxies. Science Dimension. 1982.

Weick, F.E. Simplified Propeller Design for Low-Powered Airplanes. January 1925.

Young, J. A Course on Basic Fluidics. Design Engineering.

Photographs (18), Nagtives (3) and glass slide (1) of

Photographs (3) of a large gear wheel, a stone building and downtown Toronto with handwritten notes.
Hamilton Water Works. 1966.

Coulden, J.A. The Garthshore Pumping Engines. June 1%, 1965.

Folder G

The Engineering Journal. Aeronautical Section Reprint. July 1931, December 1931, August 1932,
February 1935.

Stedman, E.W. Rigid Airships. The Engineering Institute of Canada. February 1930.
Young, C.R. & Dunbar, W.B. Rivets in Combined Tension, Shear and Flexure. February Sth, 1929.

Denhartog, J.P. & Mikna, S.J. Forced Vibrations with Non-Linear Spring Constants. November 30”‘, 1931.
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Heinz, W.B. Design Problems of Controllable-Pitch Propellers. November 30", 1931.

Tietjens, O.G. & Ripley, K.C. Air Resistance of High Speed Trains and Interurban Cars. November 30"
1931.

Bradford, L.J. Oil-Film Pressures in an End Lubricated Sleeve Bearing. November 30”‘, 1931.
Professional Engineers Act. Chapter 309. Toronto. 1963.

Quarterly Bulletin. Division of Mechanical Engineering and The National Aeronautical Establishment.
January 1*-March 30™ 1965. Two Copies.

Some Aspects of Friction and Wear in Mechanical Engineering (Railways Problems). NRC> Noevmber
1962.

Folder H

Timms, C. Mechanical Engineering Research Laboratory: Work of the Mechanisms, Engineering
Metrology and Noise control Division. The Institue of Engineers and shipbuilders in Scotland. 1958.

Hertz, H. Miscellaneous Papers. 1896.
Herzberg and Convocation. October 30" 1973. Vol. 7 No. 8.
Invitation to G. Klein to attend a dinner with the Governor General on Tuesday November 30", 1971.

Various news clippings from 1971-72.

Folder I

Types of Frozen Precipitation. Chart. 1945.

Schaefer, V.. The Production of clouds Containing Supercooled Water Droplets or Ice Crystals Under
Laboratory Conditions. Vol. 29 No. 4. April 1948.

Tentative Snow Classification. International Commission on Snow and Ice. Committee on Snow
Classification.

Klein, G. J. The Canadian Snow-cover Survey. Western snow conference. April 1951.

Klein, G. J. Canadian Survey of Physical Characteristics on Snow Covers. Division of Mechanical
Engineering. 1948.

Klein, G.J. Motor Vehicles for Travel on Snow. Division of Mechanical Engineering, NRC. July, 1942.



Page |33

Elliot Bros. Aircraft Skis Price List.
Image of Observation Stations Snow-Cover Survey. 1947.

Photograph (1) of aircraft skis.
Folder ]

Letter to G. Klein from Smart & Biggar concerning Salsbury Transmission. January 14", 1971.
Handwritten notes concerning UNESCO Conference on High Altitude Research.
Report of the Committee on Biological Problems in High Altitudes. September 1%, 1948. Two Copies.

Biological Problems of High Altitude. United Nations Educational, Scientific and Cultural Organization.
June 9", 1948 & August 19", 1948,

Klein, G.J. Instructions for the Use of Instruments for Measuring the Characteristics of Snow. . Division of
Mechanical Engineering, NRC. December 1945.

Klein, G.J. Motor Vehicles for Travel on Snow. Division of Mechanical Engineering, NRC. July 1942.

Box 7 Volume 7

Folder A

Classes of Simple Snowflakes. 12 Copies.

Types of Frozen Precipitation. Chart.

Grain Form Density Scale. Chart. 2 copies.

W.A. Bentley Photographing Snow Crystals. Photocopy of image.

The International Classification for Snow. Commission on snow and Ice of the International Association
of Hydrology. August 1945.

Folder B
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Types of Frozen Precipitation. Chart.
Photographs (5) of ice and snow testing and snow testing kit.

Klein, G. J. Canadian Survey of Physical Characteristics on Snow Covers. Division of Mechanical
Engineering. 1948.

The International Classification for Snow. Commission on snow and Ice of the International Association
of Hydrology. August 1945.

Klein, G.J. Method of Measuring the significant Characteristics of Snow Cover. Division of Mechanical
Engineering. November 1946.

Folder C

Astronomical Research in High Altitude Stations. United Nations Educational, Scientific and Cultural
Organization. June 1948 & December 1948.

Klein, G. J. Canadian Survey of Physical Characteristics on Snow Covers. Division of Mechanical
Engineering. 1948. 2 copies.

Magono, C. On the Growth of Snow Flake and Graupel. March 1953.

Folder D

Letter to G. Klein from L.W. Gold concerning program for the ice seminar. April 16", 1968.
Letter to G. Klein from J. Butler concerning the snow and ice subcommittee. March 11™ 1968.

Letter to G. Klein from L.W. Gold concerning report presented to the associate committee. April 3,
1968.

Letter to G. Klein from L.W. Gold concerning meeting of the snow and ice subcommittee. February 18",
1968.

Letter to G. Klein from L.W. Gold concerning deformation behavior of ice. January 3", 1968.

Report on Activities of the snow and Ice Subcommittee to the Associated Committee on Geotechnical
Research. April 2™, 1968.

Summary of current Research Projects on Snow and Ice. National Research Council of Canada.

Snow Resistance in the Mountains of Western Canada. Division of Building Research, NRC.
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Minutes of the Tenth Meeting of the Subcommittee on Snow and Ice. Associate committee on
Geotechnical Research, NRC. March 1968.

Folder E

Schaerer, P. The Avalanche Hazard Evaluation and Prediction at Rogers Pass. Division of Building
Research, NRC. December 1961.

Tentative Snow Classification. International Commission on Snow and Ice. Committee on Snow
Classification.

Snow Classification and Description Code. October 3™, 1950.
Saertrykk av Naturen. No. 7-8. 1948.
Snow Removal and Ice Control. Associate Committee on Soil and Shnow Mechanics, NRC. October 1964.

Gold, L.W. & Williams, G.P. Ice Engineering and Avalanche Forecasting and Control. Associate committee
on Geotechnical Research, NRC. November 1970.

Folder F

Williams, G.P. A Field Determination of Free Water Content in Wet Snow. Division of Building Research,
NRC. August 1955.

The International Classification for Snow. Commission on snow and Ice of the International Association
of Hydrology. August 1945.

De Quervain, M. Das Korngefuge von Schnee. No. 6. May 1948.

Draft of The International Classification for Snow. Commission on snow and Ice of the International
Association of Hydrology.

Quervain, M.R. Snow and Ice Problems in Canada and the USA. Division of Building Research, NRC.

February 1950.

Folder G

Photographs (12) of various snow testing kits, supplies, vehicles and skis.
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Ice Pressures Against Structures. Associate committee on Geotechnical Research, NRC. November 1966.

Folder H

Letter to G. Klein from L.W. Gold concerning a snow and ice clearing paper. June 2", 1960.

Kinker, E.C. & Terry, J.L. Military Snow Removal Problems. U.S. Army Engineer Research & Development
Labs. February 5, 1960.

Nakaya’s Classification of Snow Crystals. December 1936.

List of Delegates and Guests. International Union of Geodesy and Geophysics. August 19™-28", 1948.
English and French Copies.

Postcard to G. Klein from 1946.
Photographs (22) of snow testing equipment, skis, tents and aircrafts.

Photographs (11)and negatives (8) of snow testing equipment, scales and camera device.

Folder I

Meyer-Peter, E & Niggli, P. Schneemechanik Mit Himweisen Auf Die Erdbaumechanik. 1939,
Kihlgren, B. Snow Plough Investigations. 1961.
Gold, L.W. Snow Removal and Ice Control in Europe. Division of Building Research, NRC. January 1966.

The International Classification for Snow. Commission on snow and Ice of the International Association
of Hydrology. August 1954.

Potter, J.G. Snow Cover. Department of Transport. 1965.

Legget, R.F. & Gold, L.W. Snow Removal and Ice control in Cities. National Research Council Canada.
February 1966.

Folder ]

Manual on Snow Removal and Ice control in Urban Areas. Associate committee on Geotechnical
Research, NRC.November 1967.
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Workshop on the Action of Ice on Structures. Associate committee on Geotechnical Research, NRC. April
1971.

Box 8 Volume 8

Folder A

Photographs (116) of gears.

Folder B

Various Handwritten notes and calculations concerning the Hiller Helicopter.
Folder C

Various Handwritten notes and calculations concerning the Hiller Helicopter.

Grundy, A.H. Vibration Analysis of Hiller Helicopters at Canforbase Rivers, Manitoba. June 1967.
Folder D

Transmission Overhaul. October 1965.

Folder E

Handwritten notes concerning the D.N.D Helicopter Brand Air Material Command.

Folder F

Various schematics for torque and drive units.
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Unscheduled Removal form, July 1967. 3 copies.

CH112 Technical- Fairchild Hiller Report. Department of National Defense. October 4™, 1968.

Folder G

Handwritten notes concerning the high speed gearbox.

Features of the 25:1 Speed Increasing Gearbox which appears to be Inconsistent with Good High Speed
Gear Design.

Photographs (33) of gear testing rig.

Photographs (9) of gear testing rig.

Folder H

Various handwritten notes concerning gears and gearing design.

Proposed Research on the contact Fatigue Life of Gear Teeth. 5/8/1960.

Klein, G.J. Contact Fatigue Life of Steel Spur and Helical Gears. January 13", 1961.
Gear Manufacture Selected Biography to Accompany T.1.S 45336.

Tordion, G.V. Cinematique des Erreurs Profil Dans les Engrenages.

Fisher, A. The Use of Speed Factors in Calculating the Load Carrying Capacity of Helical Gears. Vol. 98.
March 8", 1961.

Folder I

Blueprints (3) of gear test rigs layouts. 1962.

Photographs (34) of gears and gear housing.

Folder ]

Lubrication of High Speed Tapered Roller Bearing by Atomized Oil. 2 Copies.
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Lubrication and Wear. September 1967.
Rolling Friction at High Speeds. 3 Copies.

Sasaki, T., Mori, H. & Okino, N. Fluid Lubrication Theory of Roller Bearing Part | & Il. November 20”‘,
1962. 2 Copies of Part Il.

Folder K

Blueprints (11) concerning the 1000 HP Gear Test Rig.

Photographs (5) of various gears. 1964.

Folder L

Peck, W.B., Binder, S. & Bieber, R.D. Design and Test Experience with High Speed Mechanical Drive
Systems for Helicopter and VTOL Aircraft. Society for Automotive Engineers. April 1962.

Schlegel, R.G. & Mard, K.C. Transmission Noise control- Approaches in Helicopter Design. ASME. 1968.
Discussion. Pages 374-76.
Jacobson, M.A.l. A Photo-Elastic Investigation of Bending Stresses in Spur Gear Teeth.

Charts (6) graphing/measuring using a line.

Folder M

Kugmiya, H. Stresses in Helical Gear Teeth. JSME.
Harris, S.L. Dynamic Loads on the Teeth of Spur Gears.
Laufunruhige Drehzahlbereiche Mehrstufiger Stinradgetribe. 1963.

Precision Hobbing of Gears Opens Use of Mid-Hardness Range. Mechanical Design and Power
Transmission.

Shneerson, L.M. & Alekseev, V.. Gear failure Due to Vibration.

Gregory, R.W., Harris, S.L. & Munro, R.G. A Method of Measuring Transmission Error in Spur Gears of 1:1
Ratio. Vol. 40. 1963.
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G.E. Mair. Pages 1-2. 2 Copies.

Letter to G. Klein from L.J. Cloutier concerning work of the engineering laboratory. June 6™, 1968.

Folder N

Overall Single Flank Kinematic Error of Helical Gears. Engineering Laboratory, division of Mechanical
Engineering. Chart.

Photographs (16) of various gears and gear housings.

Folder O

Various handwritten notes and calculations concerning gear testing.

Berg, W.M. The Theory and Application of Precision Mechanical Components. 1965.

Folder P

Letter to G. Klein from W.J. Sullivan concerning senior gear grinder bench mark position. July 21*, 1978.

Sigg, H. Profile and Longitudinal Corrections on Involute Gears. American Gear Manufacturers
Association. 1965.

Handbook of Meehanite Metals. No. 14. 1960.

Senior Development Officer in the Precision Gear Section of the Manufacturing Technology Centre.
Photocopy of Handwritten Notes.

Letter to G.E. Bausor from G. Klein concerning ground test gears. October 9™ 1968.

Hand drawn graphs and charts (10).

Folder Q

Gear comparison charts (2).

Hand drawn graphs (5).



Folder R

Various handwritten notes and calculations concerning gears.
Vital Dev gear tooth scale. 3 Copies.

Westland Precision Gears. Photocopy.

Folder S

Various handwritten notes and calculations concerning elastic surface tension/deformation.

Kornhauser, M. A Note on Elastic Surface Deformation. September 1951.
Folder T

Letter to G. Klein from R.R. Crichton concerning lists of papers. January 10th, 1964.

Box 9 Volume 9

S.A.E Handbook. Society of Automotive Engineers. March 1927.

Jamieson, A. Heat and Heat Engines. Vol. |l Edition 18. 1923. Two Copies.
Unwin, W.C. The elements of Machine Design. Text books of Science. 1898.
Pocket companion for Engineers, Architects and Builders. January 1%, 1923.
Handbook of Aluminum Alloys. Aluminum Company of Canada. 1944.
Brazing Aluminum. Aluminum Company of Canada. 1947.

Goldak, J. Materials Engineering 97.270. 1974.

Matousek, R. Engineering Design: A Systematic Approach. 1963.

Ruiz, C. & Koenigsberger. Design for Strength and Production. 1970.

Morecroft, J.H. Continuous and Alternating current Machinery. First Edition. 1914.
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Dixon, J.R. Design Engineering: Inventiveness, Analysis, and Decision Making. 1966.

Siegel, M.J., Maleev, V.L. & Hartman, J.B. Mechanical Design of Machines. Fourth Edition. 1965.
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Britten, F.J. The Watch & clock Makers’ Handbook, Dictionary and Guide.Eleventh Edition. 1907.

Nielson, K.L. & Vanlonkhuyzen, J.H. Plane and Spherical Trigonometry.

Faires, V.M. Design of Machine Elements. 1965.

Box 10 Volume 10

Folder A

Handwritten notes concerning the Lunar Landing.

Open Book Examination. Engineering 401. Carleton university, Prof. G.J. Klein. April 26”‘, 1967.
Folder B

An Application for Letters of Patent of Invention: Coilable Extensible Appratus.

An Application for Letters of Patent of Invention: Extensible Appratus. January 19", 1961.
SPAR Aerospace Products Ltd. Promotional Paper.

SPAR News. Vol. Il No. 2. SPAR Aerospace Products Ltd. September 1970.

Klein, G. J. Tubular Spring Steel Antenna Mast. August 9™, 1955.

Binders

Black binders (2) containing various notes, calculations and reports concerning ball bearings, steel and

gears.
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Box 11 Volume 11

Binders

Green binders (4) containing handwritten notes, calculations and reports concerning gears.

Box 12 Volume 12

Folder A

Wells, C.F. & Shotter, B.A. The Development of ‘Circarc’ Gearing.

Letter to Engineering division from G. Klein concerning Helical Circular Profile Gears. May 7, 1965.
Parker, D.A. Gears that ‘Conform’. New Scientist, Vol. 25 No. 436. March 25" 1965,

Example of Contact Stress Calculations. Photocopy of handwritten notes.

Blueprints (3) model of W-N Gears. 1965.

Folder B

Klein, G.J. The Wildhaber-Novikov System of Gearing. Division of Mechanical Engineering, NRC. April
1965.

Henry, R.F. A Computer Program to Calculate the Natural Frequencies and Normal Modes of a Linear
Multi-Degree-of-Freedom System. Division of Mechanical Engineering, NRC. June 10", 1961.

Henry, R.F. & Chernuka, M. A Preliminary Investigation of the Vibration Behavior of the 1000 H.P. Gear
Test rig. Division of Mechanical Engineering, NRC.

Production of High Precision Hardened & Ground Gears. N.R.C Test Gears No.2.

Letter to G. Klein from Mair, G.E. concerning 1000 H.P. Gear Test rig. May 29" 1968.
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Folder C

Handwritten notes concerning gears and gearing casings.

Folder D

New Ideas from Aerospace Improve Gears for Everyone. Product Engineering. September 26" 1967.
“Gearbur” General Information. Dexco Corporation.

Letter to J. MacDonald from G. Klein concerning gear oils. June 1969.

Schematics for a gear system.

Four-Motion Abrasive Gear and Cylindrical-Parts Finishing Machine. Machinery. December 1961.
Photographs (2) of gears and finishing tools for gears.

Thoen, R. L. High Grade Fine Pitch Gearing. January 19th, 1961.

Folder E

Various handwritten notes and calculations concerning gears.

Folder F

Various Engineering worksheets.
Lubricant Data. Shell OMALA 33 Oil.

Letter to C. Brawn from A. Costard concerning M161 Hydrofoil. December 10", 1976.

Folder G

IMO-S IMOS-200. Strojimport.
Seie. Societe D’Etudes De L’Engrenage. No. 51. January 1967.

Blueprints (2) for 1000 H.P. Gear Test Rig. 1966.
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Entwicklung und Entwicklungstendenzen zur Steigerung der Genauigkeit grober Walzframaschinen. No.

63 vol. 5. August 1960.

Hypoid Grinder. No.137. Specifications.

Folder H

Charts (3) of linear graph.
Machinery. Vol. 98. March 15”‘, 1961. Two Copies.

Rankar, F.J. Which Pressure Angle is Best?. American Machinist. August 21%, 1961.

Folder I

Various handwritten notes concerning continued fractions.
Blueprint of 1000 H.P. Gear Test Rig.
Robinson, H.P. Ultra Precise Gear Ratios. December 8”‘, 1966.

Tuplin, W.A. Provision for Tip Relief for Spur Gears or Helical Gears. June 16", 1965.

Folder]

Klingelnberg. Machine Tools and Industrial Equipment Catalog.
Klingelnberg Hob Testing Machine.
Klingelnberg Hydraulic Hob Sharpening Machines.

Tordion, G.V. The Mechanical Impedance Approach to the Dynamics of Geared Systems. June 2M-5t

1963.

Folder K

Charts (7) of B-20 Contact Fatigue Life Steel Spur and Helical Gears.

Calculations (2) of B-20 Contact Fatigue Life Steel Spur gears.
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Eikelboom, K. Rack Teeth for Exact Stroke. Machine Design. November 24™ 1960.

Folder L

Various handwritten notes and charts concerning gears.

Folder M

Charts (14) concerning factors in the Hertz Equation.
Handwritten notes concerning base pitch errors.

Fisher, A. Backlash Calculations for Rack-Generated Spur Gears to Run at Extended Centre Distance.
Machinery, Vol. 89. November 30", 1956.

Klein, G.J. Contact Fatigue Life of Steel Spur and Helical Gears. Division of Mechanical Engineering, NRC.
January 13", 1961.

Dudley, D.W. How Increased Hardness Reduces the Size of Gears. November 9™ 1964.

Merritt, H.E. Gear Tooth Contact Phenomena. The Institution of Mechanical Engineers. November 8"
1961.

Wohlers, H. Progress Report Section I: Bending stress of Spur & Helical Gears. American Gear
Manufacturers Association. October 1951.

Press Releases (2) from Aurora Gearing Co. concerning new products for Canada and worm gear for
steel work. March 1967.

Folder N

Simpson, B.H. Reliability Methods and Application at Ford Motor Company. Two Copies.
Commonly Used Reliability and statistical Expressions. Photocopy of handwritten notes. Two copies.
General Information on Materials. Statistics in the Application of Materials. Two Copies.

Ahlbeck, D.R. A Dictionary of Statistical Jargon. March 17" 1966.
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Johnson, L.G. The Median Ranks of Sample Values in Their Population with an Application to Certain
Fatigue Studies. Industrial Mathematics. 1966.

Smith, F.C. The True Design Strength of Materials and Joints. Machine Design. December 8", 1966.

Folder O

Spring Weight Calculator (2).

General Information: atlas Branded Steels.

Information Bulletin No. 27. Department of National Revenue Taxation Division. December 5™ 1964,
Lorvick, R.R. High speed Gearing. Machine Design.

Dudley, D.W. How Increased Hardness Reduces the Size of Gears. November 9™ 1964.

Short, Full journal Bearings.

Ball Bearing Life.

Eastman, F.S. The Design of Felxure Pivots. June 30”‘, 1937. Two Copies.

Jewusiak, H. & Bigley, W.J. Mechanical Network Analysis. Machine Design. 1964.

Folder P

Gay, C.E. Misalignment Between Gear Teeth. Two Copies.

Letter to G. Klein from Associated Spring corporation concerning interest in the company. April 7, 1971.
Redford, G. D. Mechanical Engineering Design.

Solving Spring Design Problems with Bellville Spring Washers. Associated Spring Corporation.

Precision Springs and Custom Metal Parts. Associated Spring Corporation.

Spring Design in Brief. Associated Spring Corporation.

A Pocket Guide to Springs and Other Things. Associated Spring Corporation.

Folder Q
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Metric Conversion Manual. FAG. 1973.

Stresses in Beams. 1931.

Conversion Factors, Weights and Measures and Atomic constants. DOSCO. 1949.

Straub, C.C. Shot Peening in Gear Design. AGMA. June 1964.

Involute and Helix Tester. Ferrovolt Canada Limited.

Involute Gear Form Measuring Machine. Matrix. Information sheet.

Automatic Gear Teeth Spacing and Concentricity Checking Machine. Matrix. Information sheet.
Sykes, A. Gear Shaving. The Institution of Mechanical Engineers. March 1958. Two copies.

The Hobbing Method of Cutting Gear Teeth. Gould & Eberharot. Information booklet.

Gear and Hobbing Machines. Gould & Eberharot. Information booklet.

Rankin, J. PT6 Gas Turbine Mechanical Transmission Systems. American Gear Manufactures Association.
August 1967.

Threadseal for all Threaded Devices. Parker Seal Company. Catalog.

JT15D-4 Turbofan Engine. United Aircraft of Canada Limited. Information sheet.

Folder R

Flexible Couplings. Lovejoy Flexible Coupling Company. Catalog.

Oil Hydraulic Pumps and Controls. Vickers. Catalog.

Electro-Hydraulic Industrial Servo Valve. Vickers. Catalog.

Characteristics of Heavy-Duty Aircraft-type Hydraulic Pumps and Motors. Vickers. Data summary.
Stat-O-Seal. Parker Seal Company. Catalog.

Cask-O-Seal. Parker Seal Company. Catalog and Handbook.

Drawn Cup Overrunning roller Clutch. Torrington. Information Sheet.

Sykes, A. Machines for Precision Reduction Gears. April, May & June 1959.

Blueprints (3) for engine instillation.

Seitz, P & Brenets, L. The Watch Jewel.
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Bearing and Brushings. The Cleveland Graphite Bronze Company.

Half Bearings and Thrust Washers. Designer’s Handbook No.4. Glacier.

Folder S

Raimondi, A.A. Applying Bearing Theory to the Analysis and Design of Pad-Type Bearings. The American
Society of Mechanical Engineers.

Raimondi, A.A. The Influence of Surface Profile on the Load Capacity of Thrust Bearings with Centrally
Pivoted Pads. The American Society of Mechanical Engineers.

Muskat, M., Morgan, F. & Meres, M.W. Studies in Lubrication. August 30" 1939.
Scott, R.D. On The Hydrodynamically Supported Magnetic Recording Head. August 1*, 1963.

Kingsbury, A. Optimum Conditions in Journal Bearings. November 30", 1931.



