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7o all whom it may concern:
Be it known that I, Noraan W. Storer, a
citizen of the United States, and a resident
- of Pittsburgh, in the county of Allegheny
- & and State of Pennsylvania, have invented a
“new and useful Improvement in Dynamo-
Electric Machines, of which the following is
a specification.
My invention relates to dynamo-electric
10" machines, and it has special reference,to
- railway motors of the twin-armature t{ype
- such .ag are specially adapted for use upon
. electric locomotives and motor cars to be
~. - operated by high-voltage direct-currents.
"-16 *“One object -of my invention is to provide
" s machine of -the above-indicated character

" ‘which shall be light in weight, compact and’

.-~ durable in construction, and, by reason of
- - the peculiar arrangement of its component
20 parts, shall be of relatively high efficiency.
= - Another object of my invention is to pro-
i1 vide! an- inciosed, self-contained unitary
» gtructure of the bi-polar type which shall
< +-comprise twin armatures and a single mag-
%5 ‘petic circuit to serve for both armatures in
~.commony the armatures being connected in
“geries-circuit relation. with each other and
_with. the several field coil windings, and
- —gdapted to be controlled as a single driving
80 "unitito deliver energy in common to a singls
-t driving axle, .
7+ Another object of my invention is to pro-
-vide-a twin motor structure having its arma-
© -7 tures disposed. close together in side-by-side
. "85 relationand spaced apart only by a slight dir
gap, whereby the longitudinal dimension
and the ‘length of the magnetic circuit are
educed to a minimum and the weight and
¢'gre reduced accordingly.

' il further object of my invention is
- - ta'embody, in such a structure, a single com-
“ “mutating pole for each armature, which poles

are_sssociated with the respective end por-

BB T

“tiong of the inclosing frame. :

A still further object is to.provide a struc-
ure -of this: general type having relatively
few parts which may be readily and cheaply
nade and finished with little machine work
“and Jabor and which may be assembled and
", 50 taken apart with facility. Another object of
* 77~ my invention is to adapt.the structure for

commercial manufacture upon 2 large sesle
.. and to employ parts of standard form which
- “may- be-carried in stock for use when de-

56 sireds
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In the prior art, it has been suggested to
employ motors of the twin bi-polar type for
railway worle but they have never proved
satisfactory from an opeérating and commer-
cial point of view becausz all of such ma- 60
chines have been unduly large and of exces-
sive weight. Moreover, the design thereof
has been "inferior, as regards mechanical
structure "und electrical characteristics, by
reason of the arrangement of parts which 65
permitted large magnetic losses by reason of
leakage and excessive length of the magnetic
circuit, The operation’ of the structures
heretofore employed hasbeen unsatisfactory
because they were not, and could not, be pro--70
vided with effective commutsting poles. Fur--
thermore, in the "past, ‘the ‘armatures have
been operated indepefidently; wliereas I pro-
pose to combine the twin drmatures both
electrically and mechanically and to control 75
them as a single unit, in combination with
other similar units, whereby, direct. current
energy in the neighborhood of 3600 or 4800
volts may be utilized for électric railway
service, o . 80

My invention will therefore obviate the
difiicnlties heretofore encountered and will
provide a motor structure which. may be
manufactured and will'operate to advantage
and will therefore open up the field of high- 85 -
voltage direct current railway sérvice,

In the accompanying drawing, Figure 1
is a view, partially in: section and:partially

'in end elevation, of a portion &f 4 dynamo

electric machine constructed im ‘accordance 90
with my invention, and Fig. 2 is a view,
partially in section and partially 'in side ele-
vation, of the unitary driving structure
shown in Fig: 1. o e

Referring to.the drawings; the structure 95
shown comprises essentially a pair of arma-
tures 1 and 2 that are disposed one above the
other in parallel relationship and are rotut-

“ably supported by -a plurality of bearing

housings 3, 4, 5 and 6 having their seats in 100

openings in end portions 7 arid 8 of a hollow
substantially rectangular inclosing frame or
casing 9 which surrounds the armatures 1

-and-2, The frame 9 is provided with detach- :
able main polar projections 10, 11, 12 and 105

13 having field .coil windings 14, 15, 16 and -
17, and with commutating polaf. projections
18 and 19 that are respectively provided with

- - commutating field coll windings'20 and 21. _
"~ “The armetures 1.qnd 2 are of like con- 110
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struction and may embody any suitable
structural details that are commonly used in

the art. The armatures are disposed close
together, being separated only by a com-
paratively small air gap 22, and are severally
provided w.ch pinions 23 and 24 in the usual

- mnanner, to cooperate with a suitable gear

10

wheel 25 which is fixed to a driving axle 26.
The axle 26 is provided with driving wheels
(not shown) and.is adapted to partially sup-

_port the entire structure by means of axle

15

20

25

_caps 27 which form parts of the frame 9.

Obviously, the total energy is transmitted to
the driving wheels through the pair -of pin-
jons 23 and 24 which may be of relatively
short length, thereby permitting driving
units of large. capacity by reason of the in-
creased amount of transverséspacé that may
be -utilized for them. : -

~"The frame 9 is provided with side por-
tions 30 and 81 which are relatively large
in cross sectional area in comparison with
the end portions 32 and 83 for a reason to
be hereinafter pointed out. The several

‘main polar projections. 10 to 13, inclusive,
- are -disposed. in pairs on

the opposite sides

_ of each of the armatures 1 and 2 and are re-

. 80.

35

:spectively secured to inwardly projecting

base portions or seats 34, 35, 36 and 37 which
constitute integral parts of the frame 9.

‘Suitable bolts 38 may be emfloyed for this
~ purpose or any other means

ing the same. result.’ ’
. The polar projections 18

or uccomplish—

and 19 are re—
spectively - disposed intermediate the maln
polar members of the upper and the lower

~ armatures and are respectively detachably

40

secured to the base portions or seats 39 and
40 of the end portions 32 and 33 of the frame
9 in a suitable manner. T :

. - By reason of the arrangement and Tocation

 of parts, the seats 34, 35-and 39 may be fin-

. ished-by a single boring”operation as they-
- constitute elements of 'a_single .cylinder.
* Similarly, the

séats 86, 87 and 40 may be

i readily made ‘at comparatively small’ ex-

" s0

.. large qu

60

65

" ‘pense. ST
" 7 The several bolt holes may. also.be drilled
- in.a single operation, ‘by -a multi-s indle .

drill, sothat.the expense and labor of finish-

‘ing the several parts Is reduced to a mini-
* mum, which ‘particularly ‘adapts the struc-
ture - for ‘commercial manufacture upon

R 31 ¢ e o S i
55 - [Phe,several field coils 14 to 17, ‘inclusive, *:
. and 20 and 21 are rectangular and standazd.-

-

in form and may be economically wound in -
: ] The specific. structure of -
»the field: epils pertains only indirectly to my:~

3 o

antities.
invention and no detailed description there-
of is deemed necessary, as:any suitable type

_of construction may be employed. " .
_The armatures 1 and 2, as well as the main.
field coils 14; 15, 16 and 17 and the commu- -

tating field coils 20 and 21 are connected in

1,255,486

“scopo’of Ty inve
fications. are intended to b .;({qvered in the

series-circuit relation and are operated and
controlled as a single unit; it being under-
stood Lhat, with this arrangement of cirenit
connections, each of the armatures has im-

pressed upon it substantially half of the total
‘motor voltage. ) ’

The cross sectional area of the side por-
tions 30 and 81 of the frame 9 is chosen to
give the desired flux density in the magnetic
circuit which comprises the armatures 1 and
9, main polar projections 10, 11, 12, and 13
and the side portions 30 and 81. The mag-
netic cireuit, just referred to, serves in com-
mon for both of the armatures 1 and 2, and
is magnetized in accordance with well-
known principles by the main field coils 14
to 17, inclusive. Inasmuch as the armatures

t and 2 are spaced so closely together, the .
“total length of the magnetic ¢ircuit’is re-- -
Under certain conditions, it may be found:

duced to a minimum. "

desirable to effect even greater gconomy' In

weight and space than is possible with the = - A

70

75

80

particular structure illastrated, in- which: -

case, the armatures may be located extremely

90

close together with only. sufficient. clearaxice .

_ for safety. Obviously, the adjacent sides of. <
the armatures are of the samé-polarity aund -
would exert a neutralizing action upon edch .-
other, thus preventing any £ross ‘magnetiza: .

tion. : |

tions 32 and 33 may be.chosen to ‘accoramo-
date any desired |
main poles, althouéh' it is only necessary to
make them of sufficient: thickness. to carry
the " flux- that is to be passed-through the
commutating polar projections 18. and 19

95

The relativé . propdftioﬂ”sf'rdf the end por— .

améunt, of flux from the o

100

and consistent with mechanieal strength. It ~

ijs obvious .that a certain' amount cf flux

which.passes through the armatures 1and 2

105

is forced through the end portions 32 and 33 -

of the frame in shunt theretoy according to
the amount of current. traversing the arma-
tures and field circiiits and: the degree of

‘saturation in the several parts. . -

The armatures ‘are respectively providéd
with a plurality. of ‘diametrically disposed
brushes 41, each ‘of ‘which is carried in an

_arm or supporting bracket 42, the latter be-
"ing clamped or’ otherwise suitably secured

to a plurality of insulated rods 43 which pro-

While I have illustrated snd, described s
preferred embodiment of my invention, it is

‘rmanifest that many other devices of a simi-
lar typé which differ to'a greater or less ex-

tent in-specific. structural features, may be
_madejv__’vith_q\qy.departing from the spirit and

vention, and all such modi-

appended claims. :
"I claim as my invention —
1. In -2 twin bi-polar dyngmo-electric ma-

ia

119

115

~ject vertically within- the frame 9, and are
.fastened thereto. : :

120

125

130
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chine, the combination with a pair of arma-
tures having their axes in different parallel

- pair of polar members for each armature

10

15

20

and a rectangular magnetizable frame asso-
ciated with said polar members and inclos-
ing .said ‘armatures and polar members, of

- magnetizing coils disposed upon said polar

members adjacent to the respective .arma-
tures and adapted to force the main body of
flux through a single magneti¢ circuit in-
cludin

and sige Eortions of said frame ‘and the re-
maining flux- in multiple magnetic circuits
including the respective armatures, their
associated polar members and the end por-

tions of said frame.

2. In a twin bi-polar dynamo-electric ma-
chine, the combination with a pair of arma-
tures having their axes in different parallel

. lines and separated only by an air gap, 2

25

unitary rectangular magnetizable frame in-
closing said armatures and having end por-
tions of small sectional area and side por-
tions of relatively large sectional area, and

~ a pair of mein polar projections for each

30

35

armature associated with the side portions,

" of magnetizing coils dispesed upon the re-

spective polar projections ndjacent to the
armatures, auxiliary ‘commutating -polar

projections associated with the end portions,
and magnetizing coils therefor.., .

3. A duplex 1-polar dyr amo\qlectrid mé—

chine comprising an oblong §hbstantia’lly

rectangular field magnet frame having two -

both armatures, the polar members.

Y

- side-by-side pairs of main polar projections
‘ - extending inwardly from the longer sides of
Tines and separated only by an air gap, &

the frame, the adjacent poles of the different
pairs being of opposite polarity and the in-
tervening portions of the frame being of
larger cross section than the remaining por-
tions, and hayving a commutating polar pro-
jection extending inwardly from each of the
shorter sides of the frame, a coil upon each
of said polar projections, and two armatures
having “substantially parallel axes located
between the polar projections of said pairs
and respectively adjacent to said commutat-

ing polar projections.

4. In a twin bi-polar dynamo-electric.ma-
chine, the combination with & pair of arma-
tures having their axes in different parallel
lines and separated only by an air gap, a
pair .of polar members for each armature,
and & rectangular magnetizable frame asso-
ciated with said polar members and inclos-
ing said armatures and polar members, of
magnetizing coils disposed upon saidl polar
members adjacent to the respective arma-
tures and adapted to force the main body of

40
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50
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flux through a single magnetic. circuit in- -

cluding both armatures, the polar members,
and side portions of said frame. Lo

In testimony whereof, 1-have hereunt;o

“subscribed my name this 15th day of May,

1913. :
' NORMAN W. STORER.
Witx:)_esses:s : 3 ' Tl
ACOB ST T.
BB Hoxes,
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