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apprm

To all whom it may CONCern.:

Be it known that I, ROLFE ELDRED(JE a
citizen of the United Stdtes, residing in the
city and State of New York, have invented an

Improvement in Dynamv- Electric Machines,

of which the following is a specificaticn.

 In my 1u1pr0vemen_ts the armature bars are
made in twe ranges or layers on the radial.
‘lines and they are connected up in such a

manper that the current passes through the
bars of the armature from one commutato-{'
brush to the other, and these bars are prefer-

‘ably of magnetic material usually soft iron

and thearmatureis revolved between the pole
pieces of opposing field magnets, but my im-
provements are available with an armature
bars 0t copper or other metal,
by this arrangement Il am able to reduce the
magnetic resistance of the inter pﬂlm space
by the soft iron of thearmatureand I dispense
with- the wires heretofore usually employed
in armatures and lessen the risk of injury to

such armature by burning out any portion
thereof because the bars of the armature are

of larger sectional-areathan the external con-
rlu(,tars, and by this construction no core be-
ing needed, the false or Foucault currents,
of,ten set upin the armature,are avoided, and

in arranging the field magnets, the polarity

alternates and the south of one range is op-
posite the north of the other range when the
dynamo is running at its full capaclty, but
these circular ranges of field magnets are va

riable in the pﬂaition'of one lanﬂ*ein relation
to that of the other range, or to the brushes,
so that the energy of the field magnets on the

armature and the current set up, can be less- |

ened to any desired extent by a movement
given to one or both ranges of field magnets

to bring the pole pieces toward the plaee{

where the respective polarities will coincide

thereby lessening the cunent sel up in the

pars of the armature.
In the drawings Figure 1 1epresents one

range of field magnets, the armature being
removed and the shaft in section at the hne
x, x, of Fig. 2. Fig. 218 a vertical section of
the machine apor tion of the shaft beingshown
Fig.31s a diagram illustrating
the circuit connections through thearmature.

Tig. 4 is a side view of some of the armature

bars. Fig. 5 i8 a section in larger size of a

] po*'tion 0f the armature.

| serew pinion for tulmnn’ the same.
is a side and Fig. 12 an edge view of one of

tion of two of the armature bms detached.
Fig. 7 is a cross section representing four of
‘rhe adjacent armature bars. Fig. 8 is a sec-
tion of the bearing at one end of the main

0 ig. 6 is an eleva-

55

shaft and Fig. 9 is a section of the field mag-.

net ring havmﬂ both internal and e‘iternal'

supports Flg 1018 an elevation of & portion
f one of the field magnet rings and of the

the dzamnal conneetmﬂ' bars of the armsa-

ture.. Plﬂ‘S 15 and 14 lepresent the cross
bars or blocks to which the outer ends of

each pair of radial bars are connected, and
Kigs. 15, 16 and 17 are diagrams of mod fied
cirenit connections. Mg,

6o

Fig. 11.

18 represents a

side and edge view of the inner end of one of no

‘the radial bars of the armature illustrating a
'-mOdlﬁ{}&tIG’ﬂ in the connection of said inner
Fig. 19is a diagram repre-
senting the radial bam of the armature con-
-nected diagonally at their outer ends.
20 1s a diagrammatic elevation of part of the .

end to its block.
Fig.

armature mmﬂar to Fig. 4. Plﬂ‘ 21 is a dia-

+ 75

egrammatic view of the connectmns between
the outer endsof the armature bars, and Fig.

| 22 18 a similar view of the cmmect10ns be-

tween the inner ends of such armature bars.
Fig. 23 is a section similar to Fig. 5, but with
the conneciions between the eudg Of the ar-

8o

mature bars that are illustrated in Figs, "l

25}

L1m1== for the inner ends of tlle bars.

and adapted to receive the other parts of the
machine and the armature shgft C passes
across the machine and centrallv of the

frames and thereare two ranges of fold mag-

Fltrs' 24 and 25 show 4he seﬂ'mental con-
*uectlom for the outer ends of the bars; and
Figs. 26 and 27 show the segmental connee-

The frames A and B are of. suitable size |

90

nets D and E the range of magneis E bemﬂ* |

supported by the frame B and the range of

ring, the magnets D being on the ring F and
the ma,gnetb B being on thering G. }Laeh of
these ringsis by pr eferenw made of two parts
and b{}lted together as shown at H and therp

05

‘magnets D being supported by the fla.me A,
chh range of maﬂ*nets. 18 upon a supporting

 Qale,

are circular bearings for the respective rings

F and G, the bearmﬂ‘ | recewmfr the ring F _
and the bearmg J the ring G. These bea.r-
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ings are preferably of bronze or
magnetic material.
I and J are permanently bolted to the re-
spective frames A and B and they are grooyec

These circular bearings

upon their peripheries for the reception of
the inner circular flanges of the respective
rings F and G so that such rings I and G can
be rotated more or less upon their circular
bearings, and it is preferable fo groove the

respective adjacent faces for the reception of.
parts
may be lessened, and upon the periphery of
the ring I there are teeth engagingthegcrew
pinion K the shaft of which is held in suit-

the balls 2 so that the friction of the

able bearings upon the frame A and such
screw -pinion may be rotated by ahand wheel
K’ or by other suitable means. If the circu-
lar range of field magnets K is 1n a fixed po-
sition, the circulav range of field magnets D
can be rotated by thescrew pinion Ik to bring
the polesopposite to the poles of the magnets
E for exerting the maximum magneti¢ influ-
ence upon thearmaturerevolving between the
pole pieces. Ifthearmaturebarsand connec-
tions are arranged as shown in Figs, 3,15, 10,
and 17, the maximum effect will be produced
by similar poles being opposite to-each other.

If the armature bars and connections are ar-

ranged as shown in Figs. 20, 21, and 22, the

maximum effect will be produced when oppo- |

site poles face each other. By the movement
of one range of polesin relation to the other,
or by moving one or both range of polesin re-
lation to the brushes the magnetic field will
be varied and the current set up in the arma-
ture will be increased or lessened. I avail of
this variation in the relative positions of the

two circular ranges of field magnets for vary-

ing the electro motive force of the machine,
and this may be effected automatically by
making use of a solenoid L with a core M one

of these being attached to the frame and the

45

other to one of the field magnet rings. 1
have represented the solenoid L as fastened
to the frame B and the core M as connected
with the field magnet ring G and tne electric
circuit in the machine is coanected so as to

include the solenoid helix L in a shunt or in

50

55

the maximun: power of the dynamo i8 re-

6o

65

series with the external cirecuit from the dy- |

namo so that this solenoid moves the ring G
in one direction and the spring N’ moves the
said ring G in the other direction, and the
tension of this spring N’ is to be adjusted so

that the poles of the respective field magnet

ranges will be brought opposite to each other
or nearly so and of opposite polarity when

quired from the armature as connected 1n
Figs. 21, 22, 23 and such opposite poles will

be moved away from each other according to-

the electro motive force required in the ex-
ternal ecircuit, and to prevent sudden move-
ment, a dash pot or other known regulator
may be used. It is important that the arma-
ture disk shall be revolved in close proximity
to the pole pieces of the field magnets, and
such armature must-ocecupy an accurate po-

504,914

other non-| sition equi-distant from the respective pole

pieces, especially when the bars of the arma-

ture are of soft iron; otherwise the magnetic

attraction will move the armature disk to-
ward the nearest field magnets, giving an end
motion to the shaft and causing great ifrie-

| tion thersof in the bearings, or else causing

I

the armature to stop by contact with the pole

pleces.

To adjust the armature shaft and armature

with accuracy and to lessen the friction, I

‘make use of the disks 3 and 4 permanently

fastened to the armature shatft C and the
disks 5-and 6 loose thereon and at_ opposite
ends of the stationary bearing or journal box
7 which journal box 7 passes through the
frame B, and is provided with clamping nuts
S and 9 and preferably with conical washers

10 and 11, and to prevent the journal box 7

rotating in the frame B there is a screw 12

passing into a groove in such journal box.7..

The gpposite faces of the pairs of disks 35—
6 4—are usually grooved circularly for the

reception of balls 13 by which {riction is less-
ened, and it i1s to be understood that by the
nut 14 upon the end of the shaft C the parts

can be tightened up so that there will not be
any looseness between the pairs of disks or

the journal box 7, but such nut 14 must not
be set np go tight as to produce unnecessary
friefion, and by the nuts 8 and 9 that are
serewed upon the journal 7 such journal 7
can be moved endwise within the frame B so

as to adjust the armature accurately to its

position between the circular ranzes of field
magnets, and it is advantageous to make use
of the conical washers 10 and 11 between the
nuts and the surfaces of the frame B to in-
sure a perfect alignment of the shaft in the
frame. By this arrangement the shaft C and
armature are free to revolve with but little
friction, and any end thrust is taken upon
the balls 13 and the parts can be adjusted to
bring the armature disk accurately between
the poles of the field magnet, so that the mag-
netic attractions on- the armature are bal-
anced axially,
this attachment at one end of the shaft C and
to allow the shaft C to pass through a plain
bearing or journal box in the frame A so that
the driving pulley may be placed upon the
armature shaft C adjacent to the frame A, or

the engine can be connected to this end of
such shaft,

the axis of the armature and being of soft

iron they reduce the resistance of the inter-

polar space between the field magnets.
In the diagram Fig. 3 I have illustrated by

It 1s advantageous to apply

The armature bars occupy two
parallel planes perpendicular or nearly so to

8o

35

(O

95
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105
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11§

120

125

two ranges of barsthe mode of connecting the .

same and the relative positions of the arma-

ture bars to one range of field magnets. In

this diagram the heavier radial lines indicate:

the respective bars O and Pand the diagonal
lines the bars or segments R,and the connec-
tions at the Inner ends are made by metallic

130
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'-plates Q' insulated from each other and pass-
Ing diagonally from one segmental block O

to an opposite block Q which connections are
indicated in Fig. 3 by the arcs of circles.

The segmental blocks Q are connected to
the lower ends of the respective radial bars O

and P in any suitable manner.- I prefer and
haverepresented screw connections, and these

blocks Q are preferably of copper or other |

metal of superior conduetivity, and the thick-
nesses of the diagonal plates Q’, shown in
Figs. 11 and 12,are to be such that said diago-

nal plates Q' and the insulating material be- |

tween them will fill up the space between the
segmental blocks Q as they are clamped be-
tween the heads S’.

that the cireuit connections pass in twolines

through the armature, the current; enter-.

ing through the — brush U and passing to
the 4 brush V in two routes, and this is ac-
complished in consequence of the number of

pairs of armature bars not being a multiple
of the number of field magnets. In this dia- |

gram eight field magnets are represented and
thirty-nine pairs of armatare bars O and P;

- but the number may be varied, and by refer-

30
35

40

55

6o

ence to the arrow indicating the direction of
rotation, and considering that the bars P re-
volve adjacent to the field magnets repre-

sented and that the bars O revolve adjacent’

to the opposite field magnets, it will be seen
by the arrow heads upon the respective ar-
mature bars, that each pair of bars contrib-
utes its quota to the current set up in the en-
tire armature and the current is taken off at
the 4 and — brushes upon or near to the neu-

tral lines of two pairsof field magnets. This

neutral line corresponds generally with the
minimuin magnetic field between the pairs

of field magnets as usual in machines of this

class.

armature, as indicated in the diagram Fig. 15,
two pairs of independent brushes might be
made use of, and connected to independent
external circuits; or these brushes might be
connected up for intensity as indicated by the

~‘d0tted line 20.

Figs. 16 and 17 show method of construct-

ing armatures with three independent setsof
bars which may be connected up as in Fig.

16 for quantity, or two independent cireuits

may be taken from the armatuare as shown
in Ifig. 17 where two pairs of brushes are so

connected that two sets of bars are in series

thus doubling the electro motive force in-

duced in a single set,and a second independ-
ent circuit from a single set of bars is shown
as taken off the armature by the third set of
brushes. When all the sets of bars are

connected in series through the brushes the

electro motive force will be augmented. In
Figs. 16 and 17 it is.to be understood that the

armature bars are connected up into three '

| Fig. 15,

By following out the
lines in the diagram Fig. 3 it will be observed |

| as shown in Figs.
i the ends of the segmental blocks Q and groov-
ing the disks 8" a very firm conneection is ef-

It will be apparent that if twice the num-
ber of bars were employed in the revolving

two complete metallic routes through the ar-

| mature from each — to each--brush. Hence

the resistance of the armature is reduced to a
minimum; and these armature bars O and P
are-large and offer but little resistance, and

‘when of iron there is but little resistance in
the interpolar space. The bars O and P may

8

Tt will be discovered that there are .

70

75

either be tapering or parallel and the portions

Q which form the insulated segments are
preferably tapering as seen in Fig. 4 so0 as to
set closely against the miea or other insulat-
ing material introdiced between the segmen-
tal blocks Q and the are bars Q’.

If the armature bars O P are made of iron
throughout their iength there may be a risk
of their becoming heated near their inner
ends. ‘To obviate this difficulty the segmen-

tal block Q and the branches extending there-

from to the respective armature bars O and

3o

P arve preferably of copper or similar metal

of high conductivity in order that the resist-
ance In the armature may be lessened and
these branches may be extended along with-
in grooves in the respective armatuare bars as
seen at 15 IFigs. 6, 7 and 18. This construc-
tion also lessens the Foucault currents that
might result from induection or from polarity
in the iron armature bars. .

T'he modas of securing the inner insulated
segmental blocks Q may be varied. I pre-
fer to introduce layers of mica between the
respective segmental blocks Q and their
branches and also between the ends of these
segmental blocks and the clamping disks S’
2 and 5 and by tapering

90

95

10O

105

fected by simply clamping the disks S’ tothe

ends of the segmental blocks Q.

The outer ends of the bars O and P are to
be connected to'thesegments R in any desired
manner. 1 however prefer to make the seg-
ments i in twe parts serewed together by the
screw 16 and the cuterends of the respective
bars O and I are serewed to the inner halves
of the segments R by the screw 17 and the
tire T' may be of aluminum bronze or other
suitable material without insulating material

and these seginents R are insulated from one
another by layers of insulating materialsuch
as miea or hard rubber. |

ITO

1T5

| surrounding theé same within the segments R,

[2C

In econnecting up the dynamo, the circuits

may be arranged in any desired manner. It
s preferable to place the coils of the field

‘magnet in a shunt.around the armature and

this shunt may contain all of the field helices

[25

or there may be two or more shunt circuit

i connections containing the field helices -in

groups, or the field helices may have com-
pound winding, | o
- When thisdynamois rotated there isa tend-

ency to revolve the group of field magnets
with their rings in the direction of rotation,

in consequence of the magnetic attraction,

groups instead of two groups as indicated in | and the spring N’ or its equivalent a weight,

130
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should be sufficient to rather more than coun-
teract this tendency. For this reason when

the machine is at rest therange of field mag-

nets at one side will be drawn behind the
axial line of the field magnets on the other
side, and when the machine is started there
will be but litile resistance to overcome and
as the intensity of the magnetic attraction in-

creases with the current, the spring N’ will

be distended until the maximum electromo-
tive force is obtained, and by placing the he-

- lix of the solenoid L in multiple arc, or in a

20

25

30

40

45

50

35

60

~ will be proportionately lowered.
- The diagram Fig. 19 represents
positions of the parts when the diagonal con-

shunt of the external circuitf, the movable

range of field magnetscan be easily varied in
its position aceording to the current required
in the external ecircuit; and I also remark
that in cases where both ranges of field mag-
nets are provided with springs (the screw
pinion K being dispensed with), the said
springs N’ may rotate the field magnetsin re-
lation to the stationary commutator brushes
so that when the machine is started, such
brushes will not coincide with the neutral
line and as the infensity of the magnetic
fluid increases and the ranges of field mag-
nets are moved by the magnetic attraction
in the direction of the rotation of the arma-
ture, the said field magnets will be brought
to such a position in relation to the brushes
as to obtain the maximum current without
corresponding fall in voltage. By makingthe
iron armature bars with grooves in them as
seen in Figs. 6 and 7 the copper connections

.15 can be extended along in such armature
35.

bars a greater or less distance and on one or
both sides so as to promote the conduectivity

without materially interfering with the mag-

neticaction. Thebarsof the armature being
inclined in opposite directionson their edges
as seen in Figs. 6 and 7 act like a fan blower
to cause a current of air to pass through be-
tween the srmature bars to keep the same
cool, - '

Itis advantageous to cast the armature bars
of an alloy of iron and aluminum to lessen
the cost of construction, and in consequence
of the commutator bars being at the outer
ends of the pairs of armature bars, they are
easy of access for turning off or replacing
without dismembering the machine, but I do

not limit myself to the manner in which the
commutator bars are applied on the arma-

ture. The number of pairs of brushes may
equal the number of like poles on one range
of field magnets, but the electro motive force

the relative

nections Q" are at the outer ends of the bars
O P instead of being at the inner ends. In
this arrangement the operations will be pre-
cisely the same, but the commutator bars R
will be insulated at one end from the range

of bars P as indicated in the diagram.

Figs. 20 to 27 more fully iltustrate the de-
vice shown in Fig. 19, when inner insulated
segments are used a8 shown in Fig. 5 as well

as the outer insulated ~:segments'. The .con-

| struction of the armature in-these figures does

y
!

|

not vary from that before described nor the
mode of its operation, but when the'fisld: mag-
nets alternate N S in the range and s north
1s opposite to a south, as indicated in Fig.21,
it is advantageousto make the outer segmen-

tal bars Q® Figs. 24 and 25, of:a length to ex-

70

75

tend from the bar that is opposite to a:north

field at one side, to the bar-that is oppositethe

north field on the other side, and to connect

the inner segmental bars Q’, Figs. 26, 27, at

the opposite angle as seen in Fig. 22. The
object of this manner of connecting the.outer

and inner segmental bars is to divide up the

segmental bars by making the diagonal con-

-nections in opposite directions at the respect--

ive ends instead of having the diagonal -con-
nections .at either the outer . or inner ends

magnetic circuit between the opposite poles
of the field magnets. The respective num-
bers put upon the bars Figs. 21, 22, indicate
clearly which barsare connected to each other,
and the numbers of armature bars and their
connections to form two routes for the cur-
rent through the armature are as before de-

| scribed. The armature bar passing at one

side 1n front of a north field hasa current set
up in the opposite- direction to a bar on the
other range passing in front of a north field
and so on. Hence it is advantageousto:con-

nect these bars by the segments Q’, Q? in the

diagonal directions shown in order that the
poles of the field magnets may alternate N
and S around the circular range and that the
north in one range may be opposite to the
south in the other-as seen in Ifig, 2i. In all
cases the currents are taken by the brushes

80

| only, and to adapt the parts to the shorter

90

95

100

105

at the commutator blocks at the places where

the currents converge and diverge respect-
ively.
I claim as my invention—

1. The combination in a dynamo electric
| machine of a revolving disk armature and its
shaft, two opposite cireular ranges of field

magnets, frames and movable rings for sup-
porting such ranges of field magnets, and ad-
Justing devices for changing the relative po-
sition of one range of field magnets to the op-
posite range of field magnets for varying the
intensity of the interpolar field, substantially
as set forth. |

‘2. The combination with a revolving disk
armature and its shaft, of the frame for sup-

porting such shaft and the field magnets, two

opposite circular ranges of field magnets
rings for connecting such ranges of field mag-
nets, circular bearings upon the frames for
receiving such rings and means for varying
the position'of one range of field magnets in
relation to the other range of field magnets,
substantially as set forth. |

3. The combination in a dynamo eleectric
machine, of a disk armature and itsshaft and
the framesof the machine, two circular ranges
of field magnets of alternate polarity in each

Y10

115

120

125

130




10

15

20

30

35

10

Lo

504,014

.

range and opp031te polanty in the man'nets the outer ends of the armature bars and form--

that face each other, rings for supportmg the
respective ranges of ﬁeld magnets and an ad-
Justing mechanism for varying the position

of such circular ranges in relation to each

other or to the comm utator brushes, substen-
tially as set forth.

4. The combination in a dynamo electrie

machine of a revolving armature, its shaft,
the frames of the machme, a circular ra,nge
of field magnets connected to the frame, a

Second clrcular range of field magnets, a mov-
“able ring for supporting thesame and a spring
for heldmg the movable range of field mag-
nets and allowing such range of field marrnets'

to partially revolve under the action ef the
magnetism, substantially as set forth.,

5. The combmatlon with a revolving arma-
ture, its shaft and the machine frames, of two
circular ranges of field magnets, circular sup-
ports for the respective ranges of magnets
and an electro magnet for controllmﬂ' the po-
sition of one range of field magnets in its re-

lation to the other range of field marrnets,

substantially as set forth,

6. The combination with the 1evolvmﬂ' er-'

mature, its shaft and the frames, of two Cir- |

cular ranges of field magnets CII"GUI{:LI‘ SO p-

ports for such field maﬂ'nets upon which one
range of field magnets ean be partially re-
volved,a spring or eqmvalent for acting upon
such clrcular range of field magnets in one
direction and an e]eetro magnet for varying
the power exerted in pertlally rotating such
range of field magnets, subatentlally as set
forth

7. In a dynamo electric machine, two eir-
cular ranges of field magnets facing each

other,in combination with a revolvmﬂ' arma-

ture composed of two ranges of bars of mag-
netic materlal, segmental connections at the
outer and inner ranges of such armature bars,
and bars of copper or similar metal of supe-
rior conductivity uniting the inner ends of
the armature bars with the inner segments,
substantially as set forth. - |
8. The combination in a revolving arma-
ture, of clamring disks upon the shaft inner
segments with inclined ends received and
held by such elamping disks, there being in-
sulating wmaterial between the parts, two
ranges of armature bars and connections at |

~thelr inner ends to the inner insulated seg-

monts, outer insulated segments eonnectinw
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ing the commutator plates and an insulated
tlre connecting the outer segments together,
substantlelly as set forth.

9. The combination in an armature, of ar-
60

mature bars of magnetic material, outer seg-

| ments to which the ends of the ermetu re bars
are connected and an insulated tire between

the parts of the outer insulated segments and

to which such segments are elamped Inner
connections between the armature bars, and

an armature shaft and disks for supportmfr
the armature bars, substantially as set forth.

10. The cmnbmatlon in a revelvmfr arma-

tare, of a range of armature bars of soft iron

or other maﬂnetlc material, each tapering in-
wardly, and eonnectmg ple,tee of copper or.
similar metal of superior cenductlwty fas-.

tened to the inner parts of such iron arma-
ture bars, substantially as set forth.

‘The combination with two circular
ranges of field magnets, of an armature disk
composed of bars of magnetic material in two
ranges and connected up to form a closed
circult, substantially as specified, with two
routes throuwh the armature for the passage
of the current to the respective commutator

brushee substantially as set forth.
'12. The combination in a dynamo electuc

eehme of radial bars O P outer insulated
segments R connecting such radial bars O P

55
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an insulated tire thhm such range of outer

insulated segments, the inner msuleted Seg-
ments Q and the msulated arc bars Q' pass-
ing diagonally from one range of radial ar-
ma,ture bars to the other, subetantlally as set
forth, |
13. The combination with stationary field
maﬂ'rlets in two circular ranges, of an arma-
ture between the ranges of ﬁeld magnets said
armature being eompesed of radial bars con-
nected in pairs at their outer ends and di-
agonal connections at their inner ends, the
number of pairs of armature bars not being
a multiple of the field magnets and bemﬂ'
{ eonnected to. form two. meta,lhc mremts
‘through the armature bars from the negative
to the positive brushes, substantially as set
forth ~
:51"'116(1 by me this 11th day of May, 1891.
ROLB KK LDRLDG}L
Witnesses
- GERO. T. PINCKNEY,
Cnas. 11 SMITIL.
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