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T'o all whom it may concern: _

Be 1t known that I, BErRxARD A. BEHREND,
citizen of the United States, residing at Nor-
wood, 1n the county of Hamilton and State of
Ohio, have invented certain new and useful
Improvements in Direct - Current Turbo-

Generators, of which the following is a full,

clear, and exact specification.

My invention relates to dynamo-electric |
g_&rticularly to high-speed

machines_of the direct-current type, such as

direct-current, turbo-generators.

In high-speed rotors, it is necessary to pro- |

vide means for holding in position the por-

tions of the coils which project beyond the

core, so that the latter are not displaced or
distorted by centrifugal action at high-speeds
of rotation. It has been proposed to sur-
round these projecting portions of the coils
by heavy rings or bands. When rings are

employed for this purpose it is necessary to
- provide some means for supporting and cen-
“tering the rings and for preventing a move-
ment or displacement thereof axially of the |

machine. .

In direct-current machines, considerable

difficulty has been experienced in providing

‘adequate supporting and protecting means
for the coils at the commutator-end of the |
armature, for. the reason that the commu-
tator necks or leads connecting the coils to

the commutator render difficult proper sup-

orting of coil retaining rings. Accordingly
»and wires have usually been relied upon for |
purpose. The latter expedient is not
&ct{)ry for all types of machines for the

this

~reason that at high speeds the band wires
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are In danger of breaking or becoming loose. |

The main object of my invention is to pro-
vide means for securely supporting and re-
taining 1n.position an end-ring for the ends of
the coils which project beyond the commu-

tator-end of the core.

A turther object is to provide an armature
for high-speed machines which is simple in

cohstruction and compact and -able to with-
stand the enormous stresses at high speeds
without danger of any of its parts being dis-
placed or injured. N '

In carrying out my invention I provide an
end-ring for-the ends of the coils at the com-
mutator-end of the machine, which ring ex-

tends inwardly to, or adjacent to, a clamping

 §

—

device or ring for the commutator, the
clamping ring supporting and retaining the
end-ring in position. In the preferred form

“of my invention the clamping ring is threaded

externally and is provided with a nut which
bears against the end-ring and thus holds the
latter in position. | |

My invention further consists in certain

novel details  of construction and combina-
tions and arrangements of parts described in
the specification and set forth in the ap-
pended claims. -~ S |
~For a better understanding of my inven-

tion, reference is had to the accompanying

drawings in which

Figure 11s a partial sectional elevation of
an armature equipped with my invention;
and Fig. 2 1s a section through the commuta-

tor along the line 2—2 of Fig. 1.

Referring mow to the figures of the draw-
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ing, *10 represents the shaft on which the

-armature core 11 and commutator 12 are
The core consists of laminse

mounted.

clamped between end-members, one of which "

is shown at 13.  The shaft in this case is pro-

vided with longitudinal grooves or flutes 14
for supplying air to the ventilating ducts 15

S0

arranged at intervals between the laminse.

The core carries an armature winding having

end portions 16 which project beyond the

ends of the core. The projecting portions of

the coils at the commutator end of the arma-

85

ture rest upon a bracket or shoulder 17 ex-
tending outwardly from the end member 13.

The bracket in this case is provided with an
‘inclined outer surface and the coils are sepa-
‘rated therefrom by suitable insulation 18.:

" The bars 19 of the commutator are held in
“position by heavy clamping rings in this case

shrink-rings, two of which are shown at 20
and 20* respectively, the shrink-ring 20 be-

ing at the end of the commutator adjacent
‘the core. The shrink rings are separated
from the commutator bars by suitable insula-
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tion 21.  The bars are provided in this in-

stance with ridges 22 and the shrink-ring 20

is provided .at one side with a suitable Te-

cessed portion-adapted to fit over the ridges

22, so that a movement of the shrink-ring
axlally away fromthe core is prevented. The =
~commutator bars are connected to the ends™ *

of the coils by radial commutator leads or
necks 23. | e
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shrink-ring 20,

&

Surrounding the projecting portions 16 of
the coils is a protecting end ring 24 made
preferably from steel.  The inner end of the
ring engages a recessed portion of the slot-
ted flange 25 of the end-member 13 and the
outer portion of the ring extends mwardly
over the commutator necks toward the
The mwardly extending
portion of the ring is preferably provided

with ventilating {)Fenings?(i formingarms?27. S on 1a
- end-ring 1 position.

The mmner ends of the arms 27 may engage

T — T RS — e " ———

the outer surface of the shrink-ring 20 or:

there may be a slight clearance between the
arms and shrink-ring if desived.  In the pres-
ent instance the iner ends of the arms rest
upon the ring 20 so that the ring 24 15 well
centered.

and the threaded portion 1s provided with a
nut 28 which engages a notched or recessed
portion 29-1n the imner ends of the arms 27 of
the end-ring.  The purpose of this 1ut, as is

evident, is to hold the end-ring 24 m position

and to prevent axial.movement thereof. It
15 seen that the ridges 22 on the cgmmutator
bars prevent the shrink-ring 20 Tfrom being
moved along the commutator bars, when the
nut 28 is tightened. |
i desired, mayv be provided with shghtly -
clined seats for the shrink-ring 20 instead of
the ridges 22, In some cases, however, it
will be unnecessary to provide spectal means
for preventing movement of the shrink-ring
20, the pressure between the ring and the
bars alone being rebied upon for this ])UI‘}')US(?.
In the latter case the ring 20 can be placed
over the commutator bars from the opposite
ends of the commutator, and the commuta-
tor necks or leads can therefore be riveted to
the bars before the latter are assembled.

The end-ring 24 1s separated from the coils

by insulation 30, and the commutator necks
are separated from the ring 24 and bracket

or shoulder 17 respectively by msulation 31

and 32. ' .

It 1s seen that I have provided a very rigid
structure consisting of a few-parts which are
firmly held in position, and that there 1s no

danger whatever of accidental displacement

of any of the parts at high speeds of rotation.

It is also seen that the protecting ring 24 is !

well supported, centered and retained m po-
sifion. ' - S +

It 1s- apparent that the structure here
shown may be modified to a considerable ex-

tent without departing from the main pur- |

pose of my invention and I aim in my claims
to cover-all such modifications.
- What I claim as new and desire to secure
by Letters Patent 1s:— - '
1. In a dynamo-electric machine, an ar-

mature core, coils carried thereby, a commu- |

The comitiutator bars,

The shrink-ring 20 1s threaded :
externally, at least for a portion of its width, .
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tator, a clamping device for said commuta-
tor, and a protective end-ring surrounding
the ends of the coils and extending mmward to
said clamping device, -

2. In a dynamo-electric machine, an ar-

mature core, coils carried thereby, a clamp-

ing ring for the commutator bars, an end-
ring surrounding the ends of the coils and
extending adjacent said clampmg ring, and
means on said clamping ring for retaining the

3. In a dynamo-electric machine, an ar-

mature core, coils carried thereby, a commu-

tator, a shrink-ring surrounding the commu-
tator, and a protective end-ring surrounding
the ends of the coils and extending inward
and engaging sald shrink-ring.

4. In a dynamo-electric machine, an ar-
mature core, coils carried thereby, a commu-

tator ring or band surrounding the commu-

tator bars, an end-ring surrounding the ends

8{)

of the coils and extemfing adjacent said com-

mutator ring, and a nut on sakd commutator
ring for retaining the end-ring in posttion.

5. In a dynamo-electric machine, an ar-
mature core, coils carried thereby, a commu-
tator, a shrink-ring surrounding the commu-
tator, a protective end-ring surrounding the
ends of the coils and extending imward mto
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engagement with said shrink-ring, and a nut

on said shrink-ring engaginge said end-rmg to
retain the latter i position.

6. In a dynamo-electric machine, an ar-
mature core, coils carried thereby, a commu-
tator, a shrink-ring surrounding the commu-

“tator, and a protective end-ring surrounding

the ends of the coils and extending imnward
adjacent said shrink-ring said end-ring hav-
ing ventilating openings. |

7. In a dynamo-electric machine, an ar-
mature core, colls carried thereby, a commniu-

tator, a shrink-ring surrounding the commu-

tator, a protective end-ring surroundinyg the
ends of the colls, said end-ring having radial
arms extending mward to said shrink-ring,
and a nut on said shrink-ring engaging the
inner ends of the arms. s

S, In a dynamo-electric machine, an ar-
mature core, coils carried by said core having
their ends projecting beyond the end of the
core, a protective end-ring surrounding the
ends of the coils, & commutator, and a clamp-
ing device for retaming the commutator bars

“in place and for preventing a displacement of

sald end-ring.
In testimony whereof I aflix my signature,
1 the presence of two witnesses.

BERNARD A. BEHREND.
Witnesses: -

ArtaUur F. Kwis ,'
GEO. B. SOHLEY.
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