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To all whonv T Moy CONCErw:

Be it known that I, FREDERICK K. FincH,
a citizen of the United States, residing in New
York, in the county and State of New York,
have invented certain new and useful Im-
provements in Armatures for Dynamo-Lilec-
tric Machines, of which the following 1s a
speclfication. ' |

My invention relates to the construction of
armatures of dynamo-eiectric generators.

The object of the invention i1s to provide an
armature which shall be simple and economi-
cal in its construction, which shall contain the
required amount of inductive material in a
form best adapted to produce the necessary
magnetic changes for inducing the desired
electric currents, and which shall at the same
time be capable of becoming magnetized and
demagnetized with great rapidity, and which

shall not be overheated by reason of such mag-

netic changes.

The invention consists, generally, in con-
structing the magnetic or inductive portion of
the armature in the form of an annular series
of soft-iron tubes, which aresupported at their
respective extremities intwo parallel soft-1ron
rings, and each of which contains a number
of soft-iron rods or wires. The tubes are fit-
ted at their respective extremities into suit-
able apertures formed in the rings, and a suit-
able number of soft-iron bars are placed at in-
tervals in the annular series of tubes for bind-

ingthe two rings together, thereby holding the

tubes, together with the contained soft-iron
rods, inposition. The tubes themselves are for
the purpose of fitting them more tightly to-
gether, preferably each constructed with alon-
oitudinal groove adapted to it over the touch-
ing surface of one of the adjacenttubes, and to
thereby not only bring the mass of metal con-
stituting the tubes into greater proximity, but
also to thus prevent any undesirable move-
ment of the same.

For the purpose of adding a still greater
amount of inductive material to the armature,
one or more soft-iron wires, which are prefer-
ably naked, may be wrapped circumferentially
about the outer surfaces of the tubes, thereby
filling any space which may be left between

the projecting peripheriesof thetwo end rings. .
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| The inductive portion of the armature being

constructed in this form, it is designed to wind
the same with insulated conductors in any
suitable well-known manner, preferably, how-
ever, according to the method of winding em-
ployed in the so-called ‘‘Gramme armature.’’

Any suitable means may be employed for
supporting the armature upon an axis capa-
ble of revolving the same within the field of
force of suitable field-magnets.

In the accompanying drawings, which illus-
trate my invention, Figure 1 is a vertical trans-
verse section of the armature. Fig. 2 isa de-
tall view of one of the soft-iron tubes. Tig. 3
13 an end view of one of the tubes, showing
the soft-iron rods within the same; and Fig. 4
1S a cross-section of the tube ifself. Tig. 5 is
an end view of the armature, one of the rings
being removed; and Figs. 6 and 7 are re-
spectively a longitudinal and a cross section
of the bars employed for binding the rings in
position. Iigs. 8 and 9 are respectively an
elevation and & cross-section of one of the end
rings of the armature.

Referring to these figures, A’ and A® rep-
resent the two end rings employed for sup-
porting the various parts of the armature.
These rings are of soft iron, and they are each
constructed with a smooth outer surface, but
with an annular groove, as shown at ¢’ ¢, re-
spectively, upon their inner surfaces. Into
these grooves the ends of a series of cylindri-
cal soft-iron tubes, B, are designed to enter.
The tubes B" are preferably constructed in the
manner more clearly shown in Fig. 2, with
their ends cut away or turned down, as shown
at 0, sufficiently to allow them to enter the
The shoulders 0 thus formed upon
the tubes fit against the corresponding shoul-
ders, «’, upon the inner surfaces of the rings A.

The tubes B are each constructed with a
longitudinal concave channel or groove, ¢,
which extends along its entire length. Into
these grooves or channels it is designed that
one sicle of an adjacent tube shall be fitted
when they are placed in position between the
two rings A’ and A’. The concave grooves
or channels ¢ are preferably cut into the tubes
to such a depth that the bottoms of the same
are flush with the ends of the tubes, which are
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cut away for the purpose of fitting into the
When the tubes B are placed in posi-

" tion between therings A, they oceupy the rela-
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tive positions indicated in Fig. 5, in which a
portion, ¢’, of each tube is shown as fitting
into a corresponding groove, ¢, formed in the
adjacent tube.

It is evident that instead of turning the
ends of the tubes B so that they are of a cir-
cular cross-section they may simply be cut
away on the outer and on the inner surfaces
sufficiently to allow them to fit 1into the annu-
lar grooves @, formed in the rings A, 1in which
case the groove ¢ should be extended the en-
tire length of each tube.

Within each tube B a number of cylindrical
soft-iron rods, bars, or wires, D, are placed,
and these are designed to fill the space within
the same, leaving only narrow angular open-
ings d. The rods D, however, may be of
other form than eylindrical—as, for example,
hexagonal orirregularly shaped; but for most
purposes I prefer the form illustrated.

The rings A are also each provided with a
suitable namber of recesses or mortises, &,
into which it 18 designed to fit the ends of
corresponding bars or bolts, I, which serve
to bind the two rings against the respective
extremities of the series of tubes B. These
bars are constructed i1n essentially the same
manner as the tubes B as regards their outer
surfaces, being provided with turned ends or
tenons & and longitudinal grooves ¢, similar
to the ends or tenons 0" and grooves ¢/, and
which serve a like purpose. The tenons at
the ends of the bars K, however, are of greater
length than the corresponding parts of the
tubes, and they it into the recesses ¢. The
distances between the projecting shoulders of
both are, however, the same.

In the respective ends of cach of the bars
It there are formed hollow screws ¢*, into
which fit corresponding screws, ¢'. The
screws ¢ are countersunk in the outer sur-
faces of the rings A, and by entering the ends
of the rods serve to bind the same together.
Any required number of bolts or rods E' may
be employed for binding the parts in position.

When the tubes B have been thus placed
in position between the two rings, with the
rods I inclosed within them, and the whole
has been bound together by the bars I and
screws ¢’, the entire armature may be wrapped
circumferentially with soft-iron wire, as shown
at I, A sufficient quantity of wire may thus
be placed upon the armature to fill whatever
space may be left between the ounter surfaces
of the tubes and the projecting edges ¢! of the
rings A. A greater amount of inductive ma-
terial 1s thus embodied in the armature, and
ab the same time the entire armature is
strengthened and made more rigid.

The rings A, as well as the tubes B and rods
D and bolts L, are preferably annealed in a
well-known manner.

When the inductive portion of the arma-
ture has been thus completed, it is designed to

|

in the so-called * Gramme ring.’’

308,601

wind the same with insulated wire of suitable
form in any convenient manner, preferably,
however, according to the method employed
The arma-
ture, as already stated, is designed to be sup-

ported upon a suitable axis by means of drum

heads or spiders, which are preferably of non-
magnetic material, inany convenlent and well-
known manner.

I have found that an armature built up in
this manner is not only cheap and simple in
its construction, but is capable of rapid mag-
netic change—-a feature which 1s especially de-
sirablein the armatures of electric machines—
and is provided with sufficient air-spaces to
prevent it from heating, and at the same time
it constitutes a practically solid and continu-
ous soft-iron ring by reason of the closely-fit-
ting joints formed by the curved or convex
surfaces of the tubes fitting into the concave
ogrooves or channels.

I claim as my invention—

1. An armature for dynamo-electric ma-
chines, consisting of two supporting-rings of
soft iron, a series of soft-iron tubes supported
at their respective extremities in said rings,
and a number of soft-iron bars or rods con-
tained in each of said tubes, substantially as
described.

2. The combination, substantially as here-
inbefore set forth, of two soft-iron rings, a se-
ries of tubes supported at their respective ex-
tremities in said rings, a number of soit-iron
rods or bars within said tubes, and one or
more bolts or bars for binding sald rings to-
gether. |

3. The combination, substantially as here-
inbefore set forth, with two soft-iron rings and
an annular series of soft-iron tubes supported
thereby, of a coil of soft-iron wire wrapped cir-
cumferentially about said series of tubes.

4. The combination, substantially as here-
inbefore set forth, of two solt-lron rings, an
annular series of cylindrical soft-iron tubes
supported thereby, soft-iron bars inclosed
within said tubes, and a coil of soft-iron wire
circumferentially surrounding said series of
tubes.

5. The combination, substantiaily as here-
inbefore set forth, of two soft-1ron rings, a se-
ries of soft-iron tubes supported between said
rings, in each of which tubes 18 formed a lon-
gitudinal groove or channel for receiving the
side of an adjacent tube, substantially as de-
scribed.

6. The combination, substantially as here-
inbefore set forth, of two soft-iron rings, each
of which rings is constructed with an annular
oroove, an annular series of soft-iron tubes,
the respective ends of which are adapted to
fit in said grooves, a series of bolis fitting
within recesses formed at the bottoms of said
orooves in each of said rings, and means, sub-
stantially such as described, for binding said

rings upon said tubes through the agency of

sald bolts. ' |
7. The combination, substantially as heve-
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inbefore set forth, of two soft-iron rings and | seribed my name this 2d day of February, A.
a series of soft-irontubes having tenons formed | D. 1834. _
at their respective extremities, whereby they
may be fitted within said grooves, and a quan- FREDERICK K. FITCH.
5 tity of soft iron independent of but contained Witnesses:
- within each of said tubes. CARRIE Ii. DAVIDSON,
In testimony whereof I have hereunto sub- | CHARLES A. TERRY.
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