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UNITED STATES PATENT OFFICE.

JOSHUA GRAY, OF MEDFORD, MASSACHUSETTS.

DYNAMO-ELECTRIC MACHINE.

SPECIFICATION forming part of Letters Patent No. 285,027, dated September 18, 1883,

Application filed November 13, 1882,

(N o motlel)

To all whom it ma I COTLCETTL *

~ Be 1t known that I, JosHUA GRAY, of Med-
ford, county of 1 ’\Ild(llesel, and State of Mas-
S‘Lc,husetts have invented anew and Improved
Dynamo- Dlectllb Machine; and I do hereby
declare that the following IS a full, c¢lear, and
exact deser 1ption ther eof which will elnble
others skilled in the art to make and use the
same, reference being had to the accompany-
ing dmwuws f(}rmmﬂ part of this specifica-
tlon.

My mvention relates to dynamo or mwneto
electric machines; and it has for ité oh]ec,t to
construct a machine wherein the greatest
amount of electric energy may be pr oduced by
the smallest expenditure of mechanical foree;
and to this end my invention consists in ar-
ranging the field-of-force magnets and arma-
tme 1n 511011 relations to each other that the
resistance to the armature in passing through
or cutting the lines of magnetic force or the
resistanco caused by the attraction of the field-
magnets for the armature is reduced to amini-
mum, thereby enabting electric currents of
high intensity to be produced with a compara-
tively small expenditure of power. |

In carrying out this invention the armature
18 rolled, so o speak, through the magnetic
field or 1111@5 of force, aswellas l‘otfttedthrounh
1f, thus taking &dV’LHt'lge of the fact that an

armature, W]l(?]l circular in form, may berolled

away ir om the magnetic field much easier than
1t can be pulled away.

As an embodiment of my :I.nvention 1o
practical form, I have made a machine like
that shown in the accompanying drawings,
forming partof this specification, and to w hich
reference 1s made, and in which Figure 1 is a
side elevation of the machine, some pm*ts be-
1ng cut away to show others. Fig. 2 is a lon-
eitudinal section -of the machine. I‘Jp. 3 18 &
transverse section on lines « x, Fig. 1. Tig.
418 a transverse section on lines y y, Fig. 1
Fig. 5 18 a side view of the gear-plate for ro-
tating the armatures, and Figs. 6,
show a modified form of machine.

The machine consists of a substantial bed,
A, to which 1s bolted at each end an upright
standard, A" A, To these standards are se-

cured, by bolts or otherwise, six electro-mag-
nets, ,Tﬁ having coils of 1nsulated wire W(m_nd

7, and 8§

{

upon their opposite ends, and at their centers
are polar extensions N, to which 1s secured

the 1ron cylinder €, forming the outer mag-

netie pole of the machine. -
Upon the shaft K, 3011111'116(1 in beari nﬁs 11
the standards A’ A/, is loosely mounted the
iron tube or roll G, which may or may not be
wound with coils of wire, and whicll consti-
tutes the inner magnetic pole of thie machine,
and obviously shonld be of a polarity of op—
posite kind to that of the eylinder €, forming
the other pole of the machine. When the
tube or roll ¢ does not have a separate coilto

magnetize 1t, 1t becomes magunetic by induce-

tion. The electro-magnets B are so wound
that their polar extensions N are of one po-
larity, and the shait upon which the tube ox
roll G 1s mounted becomes of an opposite po-
larity, being magnetically connected to the
magnets B. Consequently the tube or roll G,
resting on the shalt, also becomes magnetic
and of a polarity opposite to that of the polar
projections N; but, as before stated, a sepa-
rate coll or colls may be used to energize the
roll (.

TFixed to the shaft H are two plates, I, mto
which are journaled the shafts D’ of the Arma-
tures D, of which there are in this instance
eight. These armatures may be of any avell-
known type or form; but I prefer to construct
them of cores orseries of notched rings, around
which are wound coils of insul: wted wire, the
terminals of which are connected to the com-
mutator-plates J, 1)hced upon onc end of the

armature-shafts D in the usual manner:

- Upon the 01)1)051te ends of the armature-
shafts D" are secured gear-wheels I, arranged

to engage with the stationary internally-
toothed plate or standard I, bolted to the base
A. Trom thisconstruction it will be seen that
1t power be applied to the shatt H by the pul-
ley I or otherwise the armatures will be re-
volved through the magnetic field produced
by the outer and inner magnetic poles, C G,
by the plates L, and at the same time the ar-
matures will be rotated upon their axes in the
magnetic field by the gear-wheels I on their
shafts meshing with Hie internally - toothed
plate 1. As 5110_11 n, the armatures will rotate
on their axes four times to each revolution
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through the magnetie field, thus giving a sort
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of continuous rolling movement to the arma-
tures. It will be noticed that the armatures
are rotated and revolved through the magnetic
field in close proximity to the field-magnets,
5 but without actual contact therewith. Inthis
- manner I avoid unnecessary friction due to the
mechanical contact and retardation due to the
actual contact of two magnetic bodies. The
internal field-magnet, G, will also rotate onits
10 shaft H, forming a floating. field magnet or

pole.

In order to eolle(,t the currents from the va-
rious armatures, two metal rings or collectors,
M M, are secured to the main _shaft H, bemo
15 preperly insulated from each other and the
shaft. To each of these collectors is attached
~a series of metal brushes, K and K, respect-
-ively, one brush of each series being arrzmged |
- 80 as to bear upon one side of each commuta-
20 tor J. Also placed upon the shaft H, adjacent
to the collectors M M, are two e()pper rings; :
O O, properly 1nsulated one of which is elec-
~trically connected to each of the collectors M,
and from these the combined current of a,ll |
the armatures is taken off for tigse by the metal
springs or brushes P P, forming the termi-
nals of the circuit. The ‘current may be utll ﬁ

ized in any of the well-known forms.
In Figs. 6, 7, and 8 I have shown one modi-
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fied form of embodymg my invention. Upon
the shaft H is mounted a magnetic core, U |
upon which the coils of the armature are
wound. Also on the shaft H, at the extremi- |
tiés of the armature, are secured rings, of
metal, V, made a trifle larger in diameter than
the armature. A series of electro-magnets, .
B, are secured to the iron ring C, which ring
is made up of two parts JOlned ton'ether with
insulating substance o between them. Inside
of this eylinder and resting upon the inner sur-
face thereof are a series of fourteen soft-iron
rollers, T. Theserollersaresupported against
the inside of the cylinder Cby the rings V on
the shaft H, and are thereby kept out of con-
tact with the armature V. The operation of
this arrangement will be readily understood.
Power being applied to the shaft H the arma-
ture and rings V are rotated and the rolls T,

- bearing.upon the rings V, are also rotated and
so rolled around the inside of the cylinder C..

- I donot wish to confine myself to any par-
ticular form of mechanism, for that can be va-
ried in many ways, asis obvmus to one skilled
in the art. One of the most 1mportent fea-
tures of my invention consists in the rotation
and revolution of the armatures at the same
time in the magnetic field of a magneto or
~ dynamo electric machine. Inthisway it will

be seen that the rolling action is maintained
and the machine is driven by the smallest
amount of power..

T do not herein claim the modificationshown
in Figs. 6, 7, and' 8, as I intend to make it the
subject of a separate application. Nor do 1
‘disclaim other features shown or described,
~ but not specifically claimed, as I reserve the
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right to embody them 1n other applications. .

What L claam 18— |

1. The method of 0perat1ng dynamo or
magneto electric generators, which consists in 7o
causing their armatures and field-magnets to
pass with a rolling motion in close proximity.
to but out of contact with each other, sub-
Stantlally as described.

2. The method of operating magneto or dy 5
namo electric machines, which consists in ro-

‘tating and revolving the armatures through
| the field of magnetic force and in close prox-
~{ 1mity to but not in contact Wlth the field-mag-

nets. . $0O
3. In dyname or magneto electric gener-

ators, the combination, with the field-magnets,

of armatures and means for causing the field-

magnets and armatures to pass each other
with a rolling motion in close proximity to 85
but out of contact with each other, substan-
tially as described.

4. The combination, in a magneto or dy-
namo eleetric maehme, of the field-magnets

| and armatures and means for rotating and re- go

volving said armatures in close proximity to
but out of contact with the field-mag nets, sub-

| Stentlelly as described.

5. The combination, with an external &nd

| internal field magnet or pole, of rotating and 95
| revolving armatures, substentlelly as de-

scribed.

6. The eembmetlon with an external and
internal field magnet or pole, of a series of
rotating and revolving armatures, and means 100
for rotating the armatures and for collecting
the current, from the sgveral armatures sub-
stfmtlelly as described.

7. The combination, with an external field-

magnet, of a series of armatures revolvingin- 105

_Slde the magnet, and an internal field-magnet

loose upon its supporting-shaft, substantially
as described. |
8. The combination, with the magnets hav-
| ing polar extensmnsandthe cylinder attached 110
thereto forming the external field, of the inter- .~
nal field- magnet, the rotating and revolving
armatures, the commutators, and collecting o
brushes and rings, substantially as described.
9, The combination of a frame supporting

115
the electro-magnets and eylmdel forming the -

-external pole, of a shaft supporting the inter-

nal pole and carrying the ar ma,ture-suppelt -
ing pieces or plates, and a gear-plate for ro-
tating the armetures substantially as de-
scribed.

- 10. The combination, Wlth the external field-
magnet, the internal ﬁeld magnet, the rotat-
Ing and revolving armatures, and means for
rotatmg and revolvmcr the Same, of the com-
mutators, collecting- br ushes, and rings M M,
and of the rings O O and brushes PP, sub
stantlally as described. |

JOSHUA GRAY.
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