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SPECIFICATION forming part of Letters Patent No. 479,941, dated August 2, 1892.

Application filed May 29, 1891,

To all whom t6 may concern:

Be it known that I, WILLiam HENRY, a citi-
zen of the United States, residing at Detroit,
in the county of Wayne and State of Michi-
gan, have invented certain new and useful
Improvements in Electrical Generators, of
which the following is a specification, refer-
ence being had therein to the accompanying
drawings.

This invention relates to new and useful
improvementsinelectrical generators;and the
invention consists in the peculiar construc-
tion, arrangement, and combination of differ-
ent parts whereby dynamic electricity in any
desired form of current is generated by means
of statical induction, all as more fully herein-
after described.

In the drawings, Figure 1 is a side elevation
of my improved generator, partly in vertical
section, TFig. 2 is a section on line z x, Fig.
1, looking toward the left of the machine.
Trig. 8 is a similar cross-section on line 7 7,
looking toward the right of the machine.
Fig. 4 is a detached perspective view of one
of the sector-wheels of the revolving armature.
Fig. 5 is a section on line w 1w, Fig. 4. Fig.
6 is a detached perspective view of one of the
inducing-sectors. Fig. 7 is a detached per-
spective view showing the means of clamping
the inducing-sectors in position. Tig. Sisa
cross-section on line v v in Fig. 3.

A is a bed-plate.

B are supporting-standards.

C are suitable bearings, in which the shaft
D of the armature is journaled, and K is a
pulley for revolving it.

The armature has a series of insulated me-
tallic sectors I, radially secured in planes at
right angles to the armature-shaft, there be-
ing one or more in each plane, the drawings
showing four of such sectors in each plane
placed equidistant apart. In the preferred
construction (shown in detail in Figs. 4 and
5) these sectors are united in pairs at the base
by a segmental circular bridge a, which has
a stem b for securing them into the hub.
Each sector is preferably made of suitably-
thick sheet metal of a kind best adapted for
inductive purposes and is secured upon a
spoke o, which unites it firmly to the bridge
a. The sectors are made as light as possible,
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of equal thickness throughout, and finished
smoothly with rounding edges and corners.
The hub consists of two disks ¢ ¢’ of insu-
lating material, between which the stems b
are removably and adjustably clamped in any
suitable manner, as by means of the clamp-
ing-spiders ¢ d’, one of which is provided with
a bushing e, which secures the hub upon the
armature-shaft. The bridges « fit the periph-
ery of the hub and form a commutator for
taking off direct currents, as more fully here-
inafter deseribed. IFour pairsof sectors thus
form a wheel, of which the two opposite pairs
of sectors are brought in electric connection
with each other, such as by means of metallic
strips e’, one on each side, which pass over on
the sides of the hub out of contact with other
metallic parts. The armature consists of any
desired number of these sector-wheels adjust-
ably secured upon the shaft, so that they may
be grouped in different ways. 'This grouping
depends upon the kind of electrical effect to be
desired. Ifadirectuniform currentisdesired
to be obtained, I arrange them so that the sec-
tors or pairs of sectors are grouped spirally
around the shaft, as shown in the drawings,
whereby in an end projection of the armature
the sectors are equally distributed around the
shaft, or substantially so. This armature re-
volves within astationary electric field formed
by induectors I, which are secured in position
from the frame in any suitable manner, such
as by means of longitudinal barsI, which are
secured between two vertical standards J of
glass (covered with shellac) or of some other
suitable insulating material. The inductors
11 are of similar form and construction as the
armature-sectors and arranged in planes at
right angles to the armature-shaftequidistant
between the armature-sectors and in longi-
tudinal line with each other, sothatin anend
projection the sectors of one plane cover all
the sectors in the other planes. The induet-
ors II are preferably constructed in pairs, sub-
stantially in the manner deseribed for the sec-
tors of the armature, and provided with a stem
Jf at the base, by means of which they are ad-
Jjustably secured to apertured holding-clamps
¢, which are secured by set-serews or other-
wise upon the bars I, the latter being prefer-
ably secured detachably and adjustably, such
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as after the manner of securing the bars M
M, as shown in Fig. 1. Theinductors Hmay
thus be individually as well as collectively
adjusted, it being necessary for the proper
operation of the machine that the planes in
which the sectors of the armature and field
respectively are secured should be exactly
parallel to each other and equidistant apart,
alternating with each other in the longitudi-
nal direction of the shaft, and that the in-
ductive phases of all the sectors of each sec-
tor-wheel in relation to the adjacent inducing-
sectors should be precisely the same. The
inductors I are rounded off at the innerend,
as shown, and project within a suitable dis-
tance toward the hub of the armature. All
the edgesand corners arerounded off, and the
outer ends of each longitudinal series of in-
ductors are covered over orscreened by a me-
tallic plate K, extending the whole length,
all external surfaces being smoothly finished,
and the diametrically-opposite series of in-
ductors (which are to be of like electrifica-
tion) are electrically connected, as shown, and
to reduce the loss from electric radiation the
external surfaces of the inductors are coated
or covered with some insulating material.

The segmental eircular bridges @ betwéen
each pair of armature-sectors form a direct
current-commutator for each sector-wheel,
and these commutators are provided with
two sets of brushes L and I, which are ar-
ranged in the open spaces between the in-
duectors and adjustably secured in any suit-
able manner to the longitudinal bars M M/,
which are in turn secured adjustably and re-
movably to the heads J by passing through
enlarged apertures therein or in any other
suitable manner. Eachset of brushesis elec-
trically connected by meansof the longitudi-
nal bars M M’ or in any other suitable man-
ner, and binding-posts are provided in metal-
lic connection with the bars M M’, to which
the terminals of an exterior work-circuit N
are gecured and in which the translating or
transforming devices are placed.

The inducing-sectors are preferably kept
electrified from an exterior source, (not
shown,) and this may be a statical generator
of any known construction and driven by
suitable means adapted to regulate the speed
thereof; but, if desired, the machine may be
made to maintain the electrification of the
induectors while in operation in the following
manner: One or more of the sector-wheels,
preferably those at one or both ends of the
shaft, may be provided with commutator-con-
tacts of lesser length than the commutator-
contacts of the other sector-wheels, as shown
in Tig. 2, and in addition two brushes or
traveling contacts P P’ are secured to these
armature-sectors.

In practice the machine, being constructed
as shown and described, is intended to oper-
ate as follows: The sectors I are electrified
by being connected to a suitable static gen-
erator toform alternate positive and negative
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statieal inductors. Thus when there are four
sectors in each plane there will be two posi-
tive and two negative inductors, which are
respectively diametrically opposite each other,
as indieated by the signs in Figs. 2 and 3.
Starting from the position shown in Figs 2
and 3, (in which the armature-sectors are mid-
way between the inducing-sectors with the
armature rotating in the direction of the ar-
row,) it will be seen that two of the armature-
sectors are approaching positively-electrified
inductors and two are approaching negative
inductors. As the armature-sectors rovolve
in planes parallel with and in close proximity
to the inducing-sectors, the armature-sectors
become polarized during their approach; but
as the armature-sectors are electrieally con-
neeted by the circuit N through the brushes
L and I/, as shown, a flow of electricity
will take place throungh the eirenit N—to wit,
positive electricity will flow out of the ar-
mature-sectors approaching the positive in-
ductors and at the same time flow into the ar-
mature-sectors approaching the negative in-
ductors and become bound therein. Assoon
as the armature-sectors begin to recede from
the inductors just approached the positive
electricity that had become bound is now set
free and flows through the eircuit N into the
sectors that became negative while approach-
ing and becomes bound therein; but as the
armature-sectors also change contact at the
same instant with the terminal brushes of the
exterior circuit the current will fow in the
same direction exteriorly as the armature-
sectors now approach induetors of opposite
electrification and the current will continue
to flow (without any change of contact with
the brushes) until the sectors have fully ap-
proached the inductors toward which they
are moving. Thus while half of the arma-
ture-sectors F are passing from a positive in-
ductor to the nextnegative inductorthey will
receive positive electricity from the terminal
brush of the external circuit, with which they
are in electrical contact, and at the same time
the other half of the armature-sectors will be
discharging positive electricity into the other
terminal brush of the external circuit while
they are passing from a negative induector to
the next positive inductor. Asthe armature-
sectors do not approach to or withdraw from
the inducing-sectors simultaneously on ac-
count of the spiral arrangement of the seec-
tors F, the flow of electricity through the cir-
cuit N is made practically uniform and con-
tinuous and will produce effects which can
be utilized by translating or transforming de-
vices the same as a direct current generated
by magnetic induection or by a galvanic bat-
tery.

If the machine is made to self-maintain the
electrification of the inductors after the man-
ner described, the armature-sectors having
the shortened contacts, as shown in Fig. 2,
have their electrifications maintained by
breaking contact with the brushes L and 1L’
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a little before the point at which they pass
the induetors by which they have been elec-
trified, and when midway between the induet-
ors are, by the brushes P and P/, brought in
electrical econnection with the induetors, to-
ward which they approach. Thus their main-
tained electrifications will be communicated
to the induectors.

By the peculiar construction and arrange-
ment of the armature and field sectors loss
from internal discharge is avoided, which in
this class of machines is a point of the utmost
importance. Itisalsoamatter of importance
to adjust the sectors in their proper relation
to each other, and this adjustment can be ef-
fected in my construction, which also affords
great facility for repairing or renewing any
defective part without dismounting the ma-
chine.

Instead of electrically connecting the oppo-
site pairs of armature-sectors four sets of
brushes may be employed, and it will also be
understood that it is not necessary to con-
struet the sectors in pairs. By construeting
in this manner greater facility is obtained for
securing them firmly in position. I, however,
do not limit myself to any specific construc-
tion,

To prevent overcharging, a suitable gov-
ernor may be provided, such as shown in the
drawings, in which R R’ are two balls elec-
trically connected to the positive and nega-
tive induectors, respectively, and metallic
points T are arranged in adjustable proxim-
ity to these balls. The pointsT may be either
grounded or connected by a suitable conduct-
or or connected to the line-wire, as shown in
the drawings. If the flelds then become over-
charged, a discharge will take place between
the balls and the adjacent points, and thusre-
duce the charge of the fields. By adjusting
the inducing-sectors inwardly, so as to pro-
ject more or less between the armature-sec-
tors, or by adjusting the points T from or to-
ward the balls R R’ of the governor the in-
tensity or quality of the current may be in-
creased or decreased, while the quantity may
be regulated by regulating the speed of the
armature.

From this deseription the scope of my in-
vention will be clearly understood to com-
prise, broadly, an electrical generatorin which
dynamic-current effects are produced in a
work circuit or conduetor by making said con-
ductor a medium through which electrie im-
pulses of high frequency are transmitted, said
electric impulses being produced by means of
statical induetion between two groups of me-
tallic bodies, one group of which forms an
electrified field of alternate positive and nega-
tive statical induetors, while the other group
moves in induetive proximity thereto.

What I claim as my invention is—

1. In an electric generator, the combination
of two groups of insulated metallic bodies,
one forming a statically-electrified field of
positive and negative inductors and the other

group adapted to become polarized at inter-
vals by moving in induective relation to said
inductors, and an exterior work-circuit hav-
ing connecting devices electrically connecting
the induced bodies receding from a negative
inductor and approaching to a positive in-
ductor, with the induced bodies receding from
a positive inductorand approaching to anega-
tive inductor during their polarizations, sub-
stantially as described.

2. In an electric generator, the combination
of two groups of insulated metallic sectors,
one statically electrified to form positive and
negative inductors and the other adapted to
move in inductive relation thereto, the sec-
tors of the two groups being arranged in rela-
tively different inductive proximity to each
other, whereby polarization takes place in the
induced sectors at different momentsof time,
substantially as described.

3. The ecombination, in an eleetric genera-
tor, of two groups of insulated metallic sec-
tors arranged radially around a common axis,
one adapted to form a statically-electrified
field of positive and negative electrification
and the other adapted to revolve within said
field, the two groups of sectorsbeing arranged
in alternating planes parallel with each other
and equidistant apart and with portions of
the sectors of the two groups in relative dif-
ferent inductive proximity to each other, a
commutator and brushes for each portion of
moving sectors having the same relative in-
ductive proximity to the inducing-sectors and
forming the positive and negative poles there-
of during their phases of polarization by the
indueing-sectors, and an exterior circuit elee-
trically connecting all the brushes, substan-
tially as described.

4. In an electrical generator, the combina-
tion of a group of insulated metallic sectors
arranged radially around a central axis and
adapted to form a stationary electrified field
of positive and negative inductors, an arma-
ture arranged to revolve within said field
and composed of ashaft, and a seriesof sec-
tor-wheelsadjustably grouped upon said shaft
and consisting of an insulating-hub and me-
tallicsectorsradiallysecured thereto in planes
at right angles to the shaft, substantially as
described.

5. In an electrical generator, the combina-
tion of a group of insulated metallic sectors
arranged radially around a central axis and
adapted to form a statically-electrified field
of positive and negative inductors, an wr—
mature adapted to revolve within said field
and composed of a group of like sectors se-
cured to insulating-hubs upon the shaft of
said armature and forming sector-wheeis
adapted to be independently adjusted upon
said shaft, and commutators, one for each
sector-wheel, formed upon the hub of each
sector-wheel, substantially as deseribed.

6. In an electrical generator, the combina-
tion of a group of stationary inducing-sectors
of positiveandnegativestatical electrification,
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agroup of movablesectorssecured toa revolv-

“ing shaft in alternating planes between said

stationary sectors, commutator and brushes
forming the positive and negative poles of
the movable sectors during their phases of
polarizations, an exterior work -¢ircuit con-
necting such poles, and a governor for regu-
lating theinductive influence of the inducing-
sectors, substantially as deseribed.

7. In an electrical generator, the combina-
tion of stationary inducing-sectors of positive
and negative statical electrification, mov-
able sectors secured by insulating-hubs to a
revolving shaft and forming sector-wheels
spirally grouped upon said shaft in induective
relation between thestationarysectors, a com-
mutator and brushes for each sector-wheel
and forming the positive and negative poles
thereof at coincident phases of polarization,
an exterior work -cireuit connecting such
poles, and a governor for regulating the in-
duective influence of the stationary sectors,
substautially as described.

8. In an electrical generator, the combina-
tion of stationary sectors of positive and neg-
ative statical electrification, movable sectors
secured to arevolving shaft in inductive rela-
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tion between the stationary sectors, connect-
ing devices whereby the differently-induced
movable sectors are electrically united during
coincident phases of polarization, and con-
necting devices between a portion of the sta-
tionary and movable sectors for maintaining
the electrification of the inducing - sectors,
substantially as described.

9. In an electrical generator, the combina-
tion of the revolving shaft, the sector-wheels
adjustably secured upon said shaft, a commu-
tator for each sector-wheel, a pair of brushes
for each commutator, an exterior work-cireuit
connecting all the brushes, stationary sectors
radially and adjustably secured in inductive
proximity between the sector-wheels, and a
governor for regulating the induective influ-
ence in the stationary sectors, said governor
being connected into an exterior circuit, sub-
stantially as described.

In testimony whereof I affix my signature in
presence of two witnesses.

WILLIAM HENRY.

Witnesses:
M. B. O’DOGHERTY,
N. L. LinpoP.
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