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9. ELECTRICAL MACHINERY AND APPARATUS

A. DIRECT-CURRENT MACHINES

AN EXPERIMENTAL METHOD OF STUDYING THE DYNAMO MACHINE
C. F. Brackett Vol, i—1884, pp. 1-3, paper No. 7
Description of a method of explaining the magnetic field of an experi-
mental generator, designed to show the effect of iron in the armature core
and that of current in the armature winding.

Discussion, pp. 3-4, by Messrs. N. S. Keith, C. F. Brackett and E. A.
Sperry.

THE PRACTICAL REQUIREMENTS OF SMALL MOTORS

S. S Wheeler Vol, iv—1887, pp. 58-65

Discussion of requirements of small electric motors. Discussion of a
new design of small direct current motor with gramme ring armatures.

Discussion, pp. 65-82, by Messrs. Sidney F. Shelbourne, Dieh!,
G. W. Mansfield, Wing, C. S. Bradley, S. S. Wheeler, C. O.
Mailloux, J. M. Pendleton, ———Curtis, T. C. Martin, G. A. Hamilton
and Jos. Wetzler.

General remarks on battery fed motors for sewing machines, fans, etc.;

- the requirements of the service and characteristics of commercial equip-

ments.

THE RELATION BETWEEN THE CROSS-SECTION OF THE IRON IN THE ARMATURE
AND FIELD OF THE GRAMME DYNAMO

Dugald C. Jackson Vol, iv—1887, pp. 148-154
Account of tests on an experimental dynamo, giving the magnetization
curves for different ratios of armature core section to field core section.

Discussion, pp. 154-160, by Messrs. S. S. Wheeler, Elihu Thomson and
C. O. Mailloux.

Factors that enter into the design of dynamos. Conditions of instability
in arc lamp circuits.

ELECTRIC MOTOR REGULATION
Francis B. Crocker Vol. vi—1889, pp. 237-252
Comprehensive review of different methods of regulating the speed of
direct current motors for operation with constant e.m.f. and with con-
stant current. Circuit diagrams,

Discussion, pp. 252-263, by Messrs. Townsend Wolcott, Francis B.
Crocker, Edward Weston, S. S. Wheeler, Joseph Wetzler, C. O. Mailloux,
E. P. Roberts, E. L. Nichols, and Elihu Thomson.

General remarks on speed control of d.c. motors. Suggested control
by periodically short circuiting field winding and varying the period.
Methods of controlling constant current motors.
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A. DIRECT-CURRENT MACHINES 37
i
ELECTRICITY IN THE NAVY

Gilbert Wilkes Vol. vii—1890, pp. 155-160

Ideal requirements for a marine generator. Naval practice as to type,
voltage, power capacity, etc., of the generator unit.

Discussion, pp. 160-162, by Messrs. Otto A. Moses, Gilbert Wilkes,
Townsend Wolcott, R. N. Bayles, E. T. Birdsall, and Robert S. Dobbie,

Effect of electric plant upon compass.

MAGNETIC DATA OF THE SPRAGUE STREET CAR MOTOR
H. F. Parshall Vol. vii—1890, pp. 218-224

Construction of the magnetic circuit. Magnetic leakage factors for
different parts of the circuit. Magnetization characteristics under various
conditions of magnetic circuit.

Discussion, p. 225, by Louis Bell.

ON THE THEORY OF COMPOUND WINDING FOR CONSTANT POTENTIAL
Louis Bell Vol. vii—1890, pp. 418-426
Development of formula for series turns for compound winding on
constant potential generator. Comparison with other formula.
Discussion, pp. 427-433, by Messrs. Townsend Wolcott, Louis Bell,
A. E. Kennelly, F. B. Crocker, Justus B. Entz and C. O. Mailloux.
General remarks on compounding of generators.

THE PERFECTION OF STATIONARY ELECTRIC MOTORS
Francis B. Crocker Vol viii—1891, pp. 187-200

Discussion of the requirements of small direct current motors, followed
by description of 3 h.p. Crocker-Wheeler motor, and table of dimensions
of line Crocker-Wheeler motors.

Discussion, pp. 201-213, by Messrs. W. A, Anthony, A. Langstaff Johns-
ton, F. C. Crocker, W. J. Hammer, Edward P. Thompson, Edw. C.
Boynton, Jr., C. O. Mailloux, S. S. Wheeler, J. Martin and Thos. D.
Lockwood.

General remarks on direct current motor design.

ON THE RELATION OF THE AIR GAP AND THE SHAPE OF THE POLES TO THE

PERFORMANCE OF AUTOMATIC ELECTRIC MACHINERY
Harris J. Ryan Vol. viii—1891, pp. 451-467

Analytical and experimental study of the effect of pole face design on
armature reaction. Effect of pole face slots on flux distribution under
various loads. Conditions necessary for constant current regulation.

Discussion, pp. 467-480, by Messrs, T. D. Lockwood, W. A. Anthony,
Townsend Wolcott, C. O. Mailloux, J. Stanford Brown and Nikola Tesla.

Advantages of small air gap in electric machine design.

THE REVERSAL OF POLARITY IN PLATING DYNAMOS
Harris J. Ryan Vol, ix—1892, pp. 525-526
Experimental determination of the voltaic action between unplated

carbon and copper.
No discussion.
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ELECTRIC RAILWAY MOTOR TESTS
George B, Shepardson and Edward P. Burch Vol, ix—1892, pp. 578-593

Performance tests of Sprague and Thomson-Houston motors, and also
current and power consumption tests of cars on Minneapolis street
railway.

Discussion (including that of paper by N. W. Perry on “Series Elec-
tric Traction” and paper by H. Ward Leonard on “A New System of
Electric Propulsion”), pp. 595-600 and 761-793, by Messrs. Frank J.
Sprague, C. E. Emery, C. S. Bradley, E. ¥. Thomas, H. Ward Leonard,
C. T. Hutchinson, C. O. Mailloux, F. B. Crocker, Charles Hewitt and
F. V. Henshaw.

General remarks on the relative efficiency of different types of railway
motor control, including commutated fields, rheostat and Ward Leonard
system.

MICANITE, AND ITS APPLICATION TO ARMATURE INSULATION
Edward P. Thompson for Chas.W.Jefferson and Arthur H.S.Dyer Vol. ix—1892, pp. 798-810

Brief reference to early methods of insulating armatures. Character-
istics of mica and description of different commercial forms of micanite
used in the insulation of armatures and commutators.

Discussion, pp. 811-823, by Messrs. W. J. Hammer, W. A. Anthony,
Carl Hering, Charles W. Jefferson, R. W. Pope, F. B. Crocker, E. P.
Thompson, L. W. Kingsley, C. P. Steinmetz, J. B. Williams and A. E.
Kennelly.

General remarks on the characteristics and testing of insulation.

AN EARLY DYNAMO
‘Townsend Wolcott Vol, x—1893, pp. 166-171
Editorial from New York Tribune on electric light (1867). Also
article from Scientific American.

HEATING OF ARMATURES
A. H. and C. E. Timmerman Vol. x—1893, pp. 336-358
Description of experimental investigation of heating of drum armature
showing effect of speed, pole arc, and temperature rise on heat dissipa-
tion constants. Results tabulated and plotted as curves.

UNIPOLAR DYNAMOS FOR ELECTRIC LIGHT AND POWER
F. B. Crockerand C. H. Parmly Vol. xi—1894, pp. 406-422
History of development of acyclic generators. General theory and prac-
tical design of such machines.

Discussion, pp. 423-429, by Messrs. Carl Hering, F. B. Crocker, William
Stanley and A. E. Kennelly,

General remarks on acyclic generator design.
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TEST OF A CLOSED-COIL ARC DYNAMO
R. B, Owens and C. A. Skinner Vol. xi—1894, pp. 441-459
Dimensions, construction and design data for 25-lamp Wood arc ma-
chine., Flux distribution curves at different loads, e. m. f. characteristics,
efficiency curve and losses; tests.

Discussion, pp. 460-464, by Messrs. C. N. Black and C. P. Steinmetz.
General discussion of the design of constant-current generators.

RELATIVE ADVANTAGES OF TOOTHED AND SMOOTH CORE ARMATURES
Alton D. Adams Vol. xi—1894, pp. 465-468

Statement of the chief advantages of each type of construction.

Discussion, pp. 460-475 and 637-638, by Messrs. A. E. Wiener, C. P.
Steinmetz, Gano S. Dunn, William Stanley, C. N. Black, A. E. Kennelly,
and A. D. Adams.

General remarks on relative advantages of toothed and smooth cores
as to leakage, flux distribution, commutation, armature reaction, etc.
Toothed vs. smooth armature with regard to sparking.

THE BEST METAL FOR FIELD MAGNET FRAMES
Alton D, Adams Vol. xii—1895, pp. 18-20

Comparison of weight of active materials and cost of various machines
using cast iron and wrought iron in field circuit.

Discussion, pp. 20-33, by Messrs. Francis B. Crocker, Richard Fleming,
Samuel Sheldon, A. E. Kennelly, Gano S. Dunn, James Burke, W. L.
Bliss, Alton D. Adams, Mr. Edson, B. J. Arnold, L. L. Summers and
C. A. Pratt.

Relative advantages of cast steel aad wrought iron for field pole con-
struction,

A METHOD OF PREVENTING ARMATURE REACTION

Harris J. Ryan and Milton E. Thompson Vol. xii—1895, pp. 80-108

Description of the design, construction and performance of several
d.c. generators equipped with an auxiliary pole face winding for com-
pensating armature reaction. Design data, flux distribution curves and
other experimental results.
" Discussion, pp. 109-128, by Messrs. Townsend Wolcott, W. L. Bliss,
E. A. Merrill, Cary T. Hutchinson, Chas. S. Bradley, C. O. Mailloux,
Charles E. Emery, A. E. Kennelly, Gano S. Dunn, Maxwell M. Mayer,
Harris J. Ryan, B. J. Arnold, A. V. Abbott, W. M. Stine, C. E. Kam-
meyer, Prof. Fortenbaugh, L. L. Summers, Mr. Cochrane, O. S. Lyford,
Jr., and Ludwig Gutmann.

Criticisms of author’s method. Design of direct-current machines for
sparkless operation.
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LOCATION OF GROUNDS IN ARMATURES, FIELDS, ETC.
Clarence E. Gifford Vol. xii—1895, pp. 260-267
Description of method for locating grounds in armature and field
windings.
No discussion.

COMPOUNDING DYNAMOS FOR ARMATURE REACTION
Elihu Thomsen ‘Vol. xii—1895, pp. 288-297
Description of shunt-wound machine with duplicate set of dead poles
arranged to compound automatically by utilizing armature reaction.
Account of compound tests with results of the tests.

No discussion.

VOLTS VS. OHMS
Speed Regulation of Electric Motors
H. Ward Leonard Vol xiii—18%6, pp. 377-386

Description of various e. m. f. systems of motor speed control invented
by the author.

Discussion, pp. 387-309, by Messrs. G. S. Dunn, C. T. Hutchinson, F. A.
Pattison, James Burke, C. P. Steinmetz, R. T. Lozier, William Elmer, Jr.,
H. Ward Leonard and E. R. Carichoff.

General remarks on the efficiency and economics of the Ward Leonard
system of motor control.

SPARKING, ITS CAUSE AND EFFECTS

Thorburn Reid Vol. xiv—1897, pp. 579-590

Energy theory of sparking in commutation. Conditions necessary for
the realization of perfect commutation.

Discussion, pp. 591-606, by Messrs. C. P. Steinmetz, Gano S. Dunn,
Thorburn Reid, A. E. Kennelly and Wm. E. Geyer.

General remarks on the theory of commutation and the prevention of
sparking.

THE STANDARDIZING OF GENERATORS, MOTORS AND TRANSFORMERS
Vol. xv—1898, pp. 3-32
Topical discussion of the advantages of standardization and the pro-
posed scope of rules to be formiulated by the Institute.

AIR-GAP AND CORE DISTRIBUTION

W. E. Goldsborough Vol. xv—1898, pp. 515-530
Development of method for calculating flux density at the armature
surface.

No discussion.
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MOTOR SPEED REGULATION
Alton D. Adams Vol, xvi—1899, pp. 443-445
Attention called to inefficiency of armature resistance method and
desirability of controlling the speed by varying the strength of magnetic
field.
Discussion, pp. 446-447, by Messrs. J. B. Blood and C. A. Adams.
Advantages of e. m. f. method of speed control.

AIR-GAP AND CORE DISTRIBUTION

W. E. Goldsborough Vol. xvi—1899, pp. 461-480

Experimental investigation of the distribution of flux in an iron core
under different conditions of load and position with reference to the
field pole.

Discussion, pp. 481-483, by Messrs. C. P. Steinmetz, J. B. Blood and
W. E. Goldsborough.

Practical value of author’s results.

CONNECTED RAILWAY UNIT AT DIFFERENT LOADS. TEST OF A
300-KILOWATT DIRECT

Edward J. Willis Vol. xvi—1899, 599-603
Tabulated data from a steam-electric power plant consisting of water
tube- boiler, tandem compound condensing engine railway generator.
Discussion, pp. 604-606, by Messrs. A. E. Kennelly, George F. Sever,
E. J. Willis, George Hill and C. O. Mailloux.

B. SYNCHRONOUS MACHINES

SOME TESTS ON THE EFFICIENCY OF ALTERNATING-CURRENT APPARATUS

Louis Duncan and W, F, C. Hasson Vol. vii—1890, pp. 109-117

Brief description of the efficiency test made on 750-lamp Westinghouse
a. ¢. generator and distribution transformers. Discussion of effect of all-
day efficiency upon system using large number of small transformers.

Discussion, pp. 118-127, by W. A. Anthony, Nikola Tesla, H. Ward
Leonard, S. S. Wheeler, Louis Duncan, O. T. Crosby, Frederick Darling-
ton, John Millis, Townsend Wolcott, M. I. Pupin and J. B. Entz

General remarks on transformer design. Comparative efficiency of
direct-current with alternating-current distribution system.

INVESTIGATION OF THE STANLEY ALTERNATE CURRENT ARC DYNAMO

W. B. Tobey and G. B. Walbridge Vol. vii—1890, pp. 367-378

Description of the Stanley arc generator and of performance tests at
different loads. Curves of e.m.{. current, power and exciting current
taken by point-by-point method for different loads. E.m. f. characteristic
of carbon arc.

Discussion, incorporated with that of paper by Thorburn Reid on “A
New Method of Analyzing the Magnetic Reactions of Armatures Applied
to the Stanley Arc-Light Alternating Current Machine.”
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A NEW METHOD OF ANALYZING THE MAGNETIC REACTIONS OF ARMATURES
APPLIED TO THE STANLEY ARC-LIGHT ALTERNATING CURRENT MACHINE

Thorburn Reid Vol. vil—1890, pp. 379-390

Development of method of calculating e. m. f. and current regulation of
Stanley arc machine.

Discussion (including that of paper by Messrs. W, B. Tobey and G. B.
Walbridge on “Investigation of the Stanley Alternate Current Arc
Dynamo”), pp. 391-406, by Messrs. William Stanley, Jr., A. E. Kennelly,
R. W. Pope, Thomas D. Lockwood, E. T. Birdsall, W. B. Tobey, Charles
P. Steinmetz, Thorburn Reid, C. O. Mailloux, M. I. Pupin, Cary T.
Hutchinson, T. C. Martin, S. S. Wheeler, Geo. M. Phelps and W. E.
Geyer.

General remarks on calculation of regulation of arc miachines. Motion
to support Electrical Industries Census bill before Congress.

A NEW METHOD OF ANALYZING ARMATURE REACTIONS OF ALTERNATORS
Charles P. Steinmetz Vol. vii—1890, pp. 434-438
Development of equation for calculation of effect of armature reaction
upon the e.m. f. of constant potential and upon the current of constant-
current alternators.
Discussion, pp. 439-445, by Messrs. Thorburn Reid and Charles P.
Steinmetz.

A STUDY OF AN OPEN COIL ARC DYNAMO

Milton E. Thompson Vol. viii—1891, pp. 375-388

Explanation of mode of operation of Thompson open circuit arc gene-
rator, followed by account of experimental determination of curves of
e. m. {. and current at terminals of machine and of one coil, with photo-
graphs of curves. Data for external and internal characteristics.

Discussion, pp. 389-395, by Messrs. Elihu Thomson, Geo. E. Geyer, Edw.
L. Nichols, E. W. Rice, Jr., and W. H. Wahl.

Explanation of action of an air blast in extinguishing sparks. Method
of regulating Thomson machine.

ON POLYPHASAL GENERATORS
M. L. Pupin Vol. viii—1891, pp. 562-585
Mathematical analysis of a simple three-phase generator with no arma-
ture reaction, no hysteresis and no eddy currents, the object being to show
what wave form must be chosen to give rotating field of constant strength.
Discussion, pp. 586-600, by Messrs. Elihu Thomson, Charles P. Stein-
metz, M. I. Pupin, C. S. Bradley and A. E. Kennelly.
Action of inductance in eliminating higher harmonics. Generation of
revolving field of constant strength with pure sine waves. Reference to
the early work of Ferraris with polyphase systems.
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PRACTICAL PROPERTIES OF POLYPHASE APPARATUS

Louis Bell Vol. xi—1894, pp. 3-31

General résumé of the important characteristics of the various elements
that make up a polyphase system—generators, synchronous and induction
motors, transformers, synchronous converters, and the line. Choice of
frequency and voltage for transmission.

Discussion, pp. 32-48, by Messrs. Louis Bell, William Stanley, Charles
P. Steinmetz, O. T. Crosby, C. O. Mailloux, Frederick Darlington and
M. 1. Pupin.

THEORY OF THE SYNCHRONOUS MOTOR

Charles P. Steinmetz Vol. xi—1894, pp. 763-776

Development of equation for synchronous motor operating under vari-
ous conditions, current, phases and load characteristics.

Discussion, pp. 777-783, by Messrs. A. E. Kennelly, M. I, Pupin, C. P.
Steinmetz and M. A. Edson.

General remarks on the theory of the synchronous motor and the induc-
tion motor.

SOME FEATURES OF ALTERNATING CURRENT SYSTEMS
Charles P. Steinmetz Vol. xii—1895, pp. 326-349
Analytical study of power characteristics of single and polyphase cir-
cuits, leading up to the development of the monocyclic system of opera-
tion. Description of the monocyclic motor.
No discussion.

SOME OBSERVATIONS ON A DIRECT-CONNECTED 300-KW. MONOCYCLIC
ALTERNATOR

Dugald C. Jackson and S. B. Fortenbaugh Vol xii—1895, pp. 350-353

Input and output curves.

Discussion, pp. 354-357, by Messrs. E. J. Berg, Gano S. Dunn, S. B.
Fortenbaugh and Charles P. Steinmetz,

Transformer connections in monocyclic system. Equation for teaser
e.m. .

THE EFFECT OF ARMATURE INDUCTANCE UPON ELECTROMOTIVE FORCE CURVES
OF AN ALTERNATOR

W. E. Goldsborough Vol. xiv—1897, pp. 275-312
Account of experimental investigation of the effects of inductance upon
the e m. f. wave form of a Brush arc generator.
Discussion, pp. 313-316, by Messrs. C. P. Steinmetz, Gano S. Dunn and
W. E. Goldsborough.

THE COMMUTATED CURRENT WAVE OF A COMPOSITE-WOUND ALTERNATOR
Dugald C, Jackson Vol. xv—1898, pp. 403-408

Observed waves of Thomson-Houston 125-cycle generator.
No discussion.
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C. INDUCTION MACHINES

A NEW SYSTEM OF ALTERNATE-CURRENT MOTORS AND TRANSFORMERS

Nikola Tesla Vol. v—1888, pp. 305-324

Description of the Tesla polyphase system of producing a rotating
field. Simple explanation of the mode of operation of the induction
motor, pointing out some of its characteristics and possibilities.

Discussion, pp. 324-327, by Messrs. W. A. Anthony, Nikola Tesla and
Elihu Thomson.

Account of tests on Tesla’s early motor.

SOME FACTS ABOUT POLYPHASE MOTORS
Louis Bell Vol. xi—1894, pp. 559~568
Qutline of ideal properties of an electric motor, followed by discussion
of the polyphase induction motor, comparing it with ideal requirements.
Comparisons of polyphase motor and d.c. motors as to performance.
Discussion, p. 560, by Messrs. Carl Hering and C. P. Steinmetz.

EXPERIMENTS ON TWO-PHASE MOTORS

Louis Duncan, S. H. Brown, W. P. Anderson and S. Q. Hayes Vol. xi—1894, pp. 617-632

Experimental investigation of the wave form of e.m. {. and current in
the primary and secondary of a 2-hp. Tesla induction motor.

Discussion, pp. 632-636, by Messrs. C. P. Steinmetz, C. F. Scott, W. A.
Anthony and M. 1. Pupin.

Effect of third harmonic on rotating field of two-phase and three-phase
motor.

THEORY OF TWO AND THREE PHASE MOTORS

Lieut. Samuel Reber Vol. xi—1894, pp. 731-747

Development of equations for electrical losses, and torque under vari-
ous conditions of operation, neglecting the iron losses and variations in
permeability.

Discussion, pp. 748-762, by Messrs."M. 1. Pupin, C. P. Steinmetz, W. M.
Stine and H. J. Sage.

Mathematical theory of induction motor.

THEORY OF THE GENERAL ALTERNATING CURRENT TRANSFORMER
Charles P, Steinmetz Vol, xii—1895, pp. 245-256
Fundamental equations of the transformer and induction motor.
Discussion, pp. 256-259, by Messrs. M. I. Pupin and Charles P. Stein-
metz.

THE ALTERNATING CURRENT INDUCTION MOTOR

C. P. Steinmetz Vol. xiv—1897, pp. 185-217

Analytical study of the performance of induction motors with different
values of resistance, reactance and condesance in the motor circuits. Load
and speed characteristics plotted as curves.

Discussion, pp. 218-223, by Messrs. ¥. B. Crocker, Elihun Thomson,
W. E. Goldsborough, A. E. Kennelly, F. A. C. Perrine and C. P. Stein-
metz,
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SINGLE PHASE INDUCTION MOTOR
Charles P. Steinmetz Vol. xv—1898, pp. 35-106
Analytical study of the performance of single-phase induction motor
and the principles of design. Effect of different types of starting devices
upon the performance. Performance characteristics plotted as curves.
Discussion, pp. 106-118, by Messrs. F. B. Crocker, A. E. Kennelly, C. P.
Steinmetz, W. S. Franklin, Townsend Wolcott and E. E. Ries.
Discussion of different methods of presenting single-phase induction
motor theory.

SOME TESTS WITH AN INDUCTION GENERATOR
A, F. McKissick Vol. xv—1898, pp. 409-424

Experimental investigation of the performance of an induction genera-
tor, characteristics being plotted as curves.

D. ALTERNATING-CURRENT COMMUTATOR MACHINES

ALTERNATING CURRENT ELECTRIC MOTORS

Louis Duncan Vol. v—1888, pp. 211-221

General remarks on the value of motor load in improving the load
factor of a central station, followed by brief descriptions of the series
commutator, the synchronous and the Thomson repulsion motors and a
short discussion of the advantages and disadvantages of each type.

Discussion, pp. 222-225, by Messrs. Townsend Wolcott, C. O. Mailloux,
F. B. Crocker, F. J. Patten, Louis Duncan, S. S. Wheeler, R. M. Hunter
and Waring.

General discussion of alternating current motors. Description of Patten
eddy current repulsion motor. Use of resistance to prevent sparking in
commutation,

ALTERNATING CURRENT MOTORS: THE EVOLUTION OF A NEW TYPE
F. Jarvis Patten Vol. vi—1889, pp. 388-397

Description of a double commutator a.c. motor, with circuit diagrams
of the different modifications passed through in the process of its devel-
opment.

Discussion, pp. 397-410, by Messrs. E. Jarvis Patten, C. O. Mailloux,
R. S. Dobbie, Lemuel W. Serrell, H. Ward Leonard, Allen D. Garratt,
E. P. Clark, E. P. Thompson, Elihu Thomson, N. F, Collins, D. C.
Jackson, C. J. Reed, E. T. Birdsall and Ludwig Gutmann,

Further data on the Patten a.c. commautator motor. Brief description
of Mordey a.c. commutator machine.

A PROPOSED SYSTEM OF ALTERNATING-DIRECT-CURRENT TRANSFORMATION
F. Jarvis Patten Vol. ix-#1892, pp. 66-80

Description of various arrangements of the Patten motor in combina-
tion with a Shuckert converter so as to transform single-phase energy to
polyphase energy or to direct current.

Discussion, pp. 80-94, by Messrs. F. B. Crocker, Carl Hering, F. Jarvis
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Patten, E. T, Birdsall, M. I. Pupin, Louis Bell, A. E. Kennelly, C. O.
Mailloux, Cary T. Hutchinson, Charles Hewitt, Charles P. Steinmetz and
Elihu Thomson.

General remarks on transformation of alternating into direct current
and characteristics of rectified current.

E. CONVERTERS

EXISTING COMMERCIAL APPLICATIONS OF ELECTRICAL POWER FROM
NIAGARA FALLS

W. L. R. Emmet Vol, xii—1895, pp. 482-492

Description of substation apparatus of Pittsburg Reduction Company
and the Carborundum Company for transforming alternating current to
direct current.

Discussion, pp. 492-490, by Messrs. Jules Neher, W. L. R. Emmet,
Charles P. Steinmetz and L. B. Stillwell,

Factors entering into the design of synchronous converters for large
current values.

ARMATURE REACTIONS IN A ROTARY CONVERTER

Robert R, Owens, D, W. Hawksworth and H, W, Doubrava Vol. xiv—1897, pp. 457-468

Experimental investigation of the effects of load current upon e.m. f.
wave form in a synchronous converter.

Discussion, pp. 469-480, by Messrs. F. B. Crocker, R. B. Owens, W. E.
Goldsborough, Gano S. Dunn and C. P. Steinmetz.

Method of representing armature currents in a synchronous converter.
Calculation of voltage ratio of synchronous converters and determination
of the armature heating.

F. RESISTORS

A NEW RHEOSTAT
Charles E. Carpenter Vol. ix—1892, pp. 500-506
Description of construction of resistor units composed of wire or car-
bon imbedded zig-zag fashion in insulating material.
Discussion, pp. 506-507, by Messrs. Frank J. Sprague, E. A. Sperry,
C. E. Carpenter and F. R, Upton.
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