No. 758,925. L PATENTED MAR. 8, 1904,
' - R. SIEGFRIED. o -
ELECTRIC RAILWAY MOTOR.
| APPLICATION FILED MAY 2, 1903.
NO MODEL. ' - o 4 SHEETS—SHEET 1,

N,

SN
QX

S

o

will,
—_
{

N

i
-I-‘{

L
N

TR
'5;;; '
,-:F
O

[ 3

8,
v

- '“..*
5

-
REREL
AL b

‘i LRl ] -h‘-"a.
L

U Ry

I% “-‘ ﬁ' ‘:"l‘

AR
It J.-

L -
-l . a
e, "‘""l

1-‘ ‘n' "
r\
o

L 3
- -

R
$ra
s 1"

n

l'l':,,ﬂ
J‘-
“l‘li

Y

n:_-i‘“
k) =
3

L

P

Fe
¢

h' ?..
;‘.,,., .‘I.
St ]
0T 1y

1111111

S

RS

- .
D

e

d N

L
[ ]

[

WITNESSES :

INVENTOR

: " 4
W | ‘

. . - F |
. '
' ll.-. - -
JE -
gy ' -
LT 1.
' - : . PR i
. o L. . : - L : ] . . . , , i PR -y L \ g o A
! et ! . : o L K f T b .. .. .. : 1 . I.-. .'.H"'.:-I et |.I;-|. " |'!l r L N ‘I-.”.r ! TR b |1._ . A m-'-ll H00 oA, "-.i"-.' i ".F" . it . Ly [ :
H P L ' Lo - - [ T R T R TR B - S '|||"F'\-"- .l|_||.||- g el S mF g IR = W oy ik
: Wi g . ! T T r . T R B e o W it e LA e o o ik
T LU ST T . Lo n L s T Vi E LU e T Eenan TR W, T [ Ny R PR
I A, e e . . ' . Tt . . B ; -, - 2 - § e ' »TE T
- ' L - P . ut . P r . e T eml P A . . j .
“wath s, e T o el e b i wivi E rla i byatyng e ) i AT
. ' 0 :
n u P "E'Ij"]" g e [T S
0 RS
' R

s el 5

Lo FE0

farthag
ik

Pl
[ E
'..L....i

. . a 3 . R , Ve . 1h oA e
\ F e ..I ' .-- . - ..- . ' - |-' i I.- :I ™ .-' '_j rF- . bt i e J i T’ H : 1?&_‘-}.‘?3_":
L : ! ." Lo L v c A N RO L - || I I|"' i i .5'flill:_ i !: Ij'l"ﬂﬂuﬂ

’ e AU . ! PR EL TN ERRLLN He) - o = 1 oLl - 1 o

.i.a.-.l.:ly'.r.-s-'."- T T
. . R T B A R R RS - TR § ;
ik el o o ol it bl R T S :




- No. 753,925. o - PATENTED MAR. 8, 1904.
S R. SIEGFRIED. o o
~ ELECTRIC RAILWAY MOTOR.
APPLICATION FILED MAY 2, 1903. o |
KO MODEL. ' | ' o | 4 SHEETS—SHEET 2,7

AW

t

12

—TTi

7187 e

I,

Sl — S s bbbk sinlenlll besssp gy Sehilas

"

mii|HIE
| -

i n
| _ _
~
- wiTNESsEs: L ' J R .
Y BTN A INVENTOR __ , ‘. o

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, D. C.




No. 763,926, - PATENTED MAR. 8, 1904,
R SIEGFRIED. ' -
ELECTRIC RAILWAY MOTOR.

APPLIOATION FILED MAY 2, 1003, | | o
RO MODEL. | | - o - 4 SEEETR—SHEET 3.

Fig 4.

WITNESSES : INVENTOR .

O BDetote e

BY

| THE. NORRIS PETERS CO., PHOTO.LITHO,, WASHINGTON, D. C,




No. 753,925,

N0 MODEL,

ml
\I

&

1

" PATENTED MAR. 8, 1904.
R. SIEGFRIED. '

_ELEGTRIG RAILWAY MOTOR.

APPLICATION FILED MAY 2, 1903. .
' 4 SHEETS—SHEET 4.

pnlu.
- \|1|\

. .{e’f
- 3 'm:s' w7

a3 || e

L
PR AR RN ese——

S ~ INVENTOR

ATTORNEY.

THE NORRIS PETERS CO. PHOTO-LITHO., WASHINGTON, D. C.

i 1{
L
:h‘

" il "ﬂﬁ' UL -.:
s -F[fﬁ*‘lu' #Fﬁ Hjﬁ.. SR !H"'JE i Ila |'| ||I

""IE 4




N'e '753 0239.

Pa.tented Ma.rch 8, 1904

UNITED STATES PATENT OFFICE. K

ROBERT SIEGFRIED OF PITTSBURG PENNSYLVANIA ASSIGNOR TO WEST-
INGHOUSE ELECTRIC & MANUFACTURING (JOMPANY A CORPORATION

- OF PENNSYLVANIA

ELECTHIO HAILWAY-_-MOTOR.

SPECIFIOATION formlng pa,rt of Letters Patent No 7 53,925, da.ted March 8 1904 .

Appheetlen filed May 2, 1903 Rerial Ne 155, 429,

- To all whom it may concern:

Be it known that I, ROBERT SIEGFRIFD a
- citizen of the United Sta,tes, and a resident of _

Pittsburg, in the county of Allegheny and |

5 State of Pennsylvania, have invented a new
and useful Improvement in Electric Railway-
Motors, of which the tellewmﬁ' 1S.8 3pe01ﬁce-—

- tion. |

My invention relates to electrle reﬂwey- |
‘third, to provide an axle-cap in one piece to
‘cover the driving-axle bearings and all por-

-10 motors; and 1t has for its object to provide a.
- motor-frame of improved construction and a
- simple and efficient suspension means therefor

‘which are mutually adapted to each other and

to the servicein which they are tobe employed.
15 My invention is primarily designed for em-

bodiment in motors used in the propulsion of
mmmg—-loeomotwes though not necessarily

limited to such.use. ,

A very desirable feetur.e in electric loco-
20 motives for mining use is a short wheel-base
- and the consequent reduction in the size of
~ the complete locomotive. In order to secure
this advantage, it is necessary to make the
| motors as compact as possible and to reduce
25 to a minimum the distance between the cen-
ter of the armature-sheft a,nd that of the driv-
ing-axle. .

Tt ] is a usual practlce when ehmbmg O*rades
-1n mines to use sharp sand on the rails in or-
30 der to increase to a maximum the friction be-
- tween the driving-wheels and the rails, the

result being that the wheels wear so rapidly

as to necessitate frequent replacement. In
 order to facilitate such replacement or the
35 replacement of axle-bearings, it is desirable
that the motors be so suspended and of such
construction that the driving-axles may be
easily and expedltlously removed by disturb-

- ing a minimum number of parts. The im-
40 provements herein described are deswnee to
accomplish this result and to meet the peculiar

conditions which are imposed by the shape of
~ the locomotwe-freme, and the specific objects.
of such improvements are, first, to provide
45 electric railway-motors of such construction
that they shall occupy 2 minimum amount of
space and shall have a minimum distance be-

removed 51multane0usly with the axle- -cap.

the latter being shown.
lar to Fig. 1, but showing only a portion of
-one of the meters, the axle-cap of the other B

- tween the centers of the armature-shafts and |

(No models )

5 these of the correSpending.driving-exles; jshe_ll_ _
- be easily accessible and be readily removable 50

from the locomotive frame or truck by dises'

turbing a minimum number of parts: second,

to prewde each motor with a flexible and piv-

‘oted suspension, which, by means of a link
motion between the motor and its suspension-- 55

rod, permits at all times of a vertical straight-
line motion of the locomotive Jouma,l-bexes, o

tions of the driving-axle between said bear- 60
ings, said cap bemﬂ' easﬂy and expeditiously |
removed without opening the motor or dis-

turbing the other parts, and, fourth, to sosup- |

port the gear-case that its lower half may be

6=:

- My invention is illustrated in the accompa- -

‘nying drawings, in which— ~

Figure 1 is a side elevation of two motors

as thev appear when mounted in running po-

sition on the locomotive-truck, only parts of 70
Fig. 92 1is a view simi-

motor being removed and the locomotive- -
frame being raised to nearly the height neces- 7 5
sary for removal of the axles from their boxes.

‘Fig. 3 is an end elevation of one of the mo-

tors in running po'sition looking at th.e sus- -
pension end. Fig. 4 is an end elevationof a -
motor looking at the axle end. Fig. 5is a 8o
transverse section through the motor and the

‘truck-axle, and Fig. 6 is an end elevation cor-

respondmg to Flg 3 and showing a modlﬁed

form of suspension means.

The locomotwe frame 1, a portmn only of 35 -
which is shown, is supperted by four wheels
2 and 1n turn serves in conjunction with the
axles 3 of said wheels to support two electric

‘motors 4 and 5 by 2 means and in a mannerto

be hereinafter more fully described. It will 90.' |

be understood that the locomotive-frame 1 -
may, if desired,.be so constructed as to con-
atitute a truck-frame upon which is supported
a Vehlele-body of any suitable form and di-

mensions or which constitutes a partial sup- 95
‘port for such vehmle—bedy, one or more other
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20

2

trucks being utilized in connection therewith
for such purpose. The two motors 4 and 5

are reversely arranged, so that the gears (not

shown) and cases 6 necessitate an offset rela-
tion of the two with reference to the central
plane of the locomotive or truck. This off set
or stagoered arrangement of the motors per-
mits of a simple and convenient arrangement
of supporting means for the adjacent ends, as
will be now described.

Each motor-frame is provided with a lug or
nose 7, to which is pivotally attached the bitur-

cated lower end of a suspension-rod 8,the upper

end of which is serew-threaded and provided
with a nut 9, which rests upon a bar or plate
10 of such length as to receive the two rods 3
through holes at its respective ends. A sus-
pension-bar 11, constituting a part of the lo-
comotive-frame 1, is bolted to the side plates,

as indicated in Fig. 3, and has a depressed

middle portion 12, which may be of approxi-

mately the same length as the bar or plate 10,

and between this portion and the plate the
suspension-rods are surrounded by support-
ing and cushioning springs 13. 1 have also

shown a third spring 14, located between the

said parts 10 and 12 and intermediate the
springs 138, which surround the suspension-

‘rods 8: but obviously the number and ar-

30

35

40

50

rangement of such springs may be varied from

what is shown. |

Each suspension-rod 8 is provided with a
shoulder 15, and upon the two shoulders rests
a bar 16, between which and the part 12 ot
the suspension-bar 11 are also located three
coil-springs 17, two of which surround the re-
spective suspension-rods 8 -and the other ot
which islocated intermediate the same. The
holes 18 through the suspension-bar, which
receive the suspension-rods 8, are of larger
diameter than the rods in order that the latter
may be free to swing or move laterally within
certain limits, o

In Fig. 6 is shown a modification of the
suspension-bar illustrated in Fig. 3. Cush-
ioning-springs 19 and supporting-springs 20
are placed at both ends of the straight sus-

pension-bar 21, surrounding the bolts 22,

which secure said bar to the locomotive-frame
1. Suspension-rods 23 are bolted directly to
the suspension-bar 21, substantially as shown.
Obviously the details of the construction of

" the suspension-bar and suspension-rods may

- 60

05

he varied further within considerable limits
without departing from the scope of my in-
vention. |

1t will be observed that each motor-frame is

split along a line which passes through the
center of the armature-shaft 24, butis located

above the center of the corresponding driv-

ing-axle 3, this arrangement being such as to

permit of removing the motor from the axle
or the axle tfrom the motor without opening
the motor-casing. Heretoforemotors of this

type have been split symmetrically with re-

753,925

spect to the field-magnet poles—that 1s, on a
line midway between the poles. In order to
reduce to & minimum the distance between
the centers of the armature-shaft and the
driving-axle, the motor herein described 1is
split unsymmetrically, as indicated by line C
D in Fig. 5. Advantage is taken ot the usu-
ally unoccupied space between the field-mag-
net, coils 25 and 26, adjacent to the axle 3, by
making the axle-bearing housings to project
into said space,substantially asshown in Fig.5.
The axle-bearing is entirely separated from
the inside of the motor by means of a wall 27,
so that it is impossible for oil to run into the
motor and injure the insulation of the field-
magnet coils, as is often the case In motors
which are split on a line through the center of

70

75

80

the armature-shaft and that of the driving- -

axle. Jtwill be understood that the plane of
division of the motor-frame may be below in-
stead of above the axle, if desired. '

Each axle-cap 28 is formed in one piece,
which extends throughout the entire length

of the axle, and therefore servesto effectively

exclude all dust and dirt. The bearing-hous-
ing 29, of which the cap constitutes a part, 18
divided at a suitable angle with reference to
the vertical plane, so that when the motor 1s
tilted to substantially the position indicated
in Fig. 2 and the axle-cap removed the axle
may be readily withdrawn from its bearings.
The axle-cap 28 is fastened in position by
means of eight tap-bolts 30 and 1is also pro-
vided with cups 31 for supplying oil to the
bearings. The axle-cap is also provided with
a lug 32, which may be cast integral with 1t
and have such location and dimensions as to
provide a support for the gear-case 6, the
lower half of the latter being securely fas-
tened thereto by means of a corresponding
lug 33 and bolts 34. A more rigid supportis
thus provided for the gear-case than would be
possibleif it were secured to an axle-cap cover-
ino only one bearing. To remove the gear-
case, it is only necessary to remove the bolts
34, securing its upper half to its lower half,
and the said lower half is then removable si-
multaneously with the axle-cap 23.

The journal-boxes 35 are mounted in guides
36. with which the sides of the locomotive-
frame are provided, so as to move vertically
therein, springs 37 being interposed between
the boxes and the frame. :

It will be seen that the hereinbefore-de-
seribed means for supporting the innerends ot
the motors are such as to permit of a free
straight-line motion of the journal-boxes in
their guides and that the construction and ar-
rangement of bearing-housings and gear-cases
are such as to permit of the ready removal of
the axlesand gear-cases, the approximate posi-
tions assumed by the several parts when such
removal is effected being indicated in Fig. 2.

From the drawings and the foregoing de-
seription it is evident that I have providedan
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electric railway-motor of very compact con-

struction, having a minimum distance between

the center of the armature-shaft and that of
the driving-axle, and one having a frame that

is split in a manner to best secure thesaid ad-
vantages and also to facilitate the removal of

the .mobor, the locomotive or truck frame, or
the wheels and axles. It will be further ob-
served that 1 have also provided a flexible sus-

pensmn for railway-motors which allowsa suf-
Acient link motion between the motor and the

suspension-rods to- permit of a .vertical

straight-line motion of the journal-boxes at all

times, and particularly when the driving-axle
1s to _be removed from the Iooomotire—frame,
and an axle-cap and gear-case so constructed

and united that the driving-axle may be re- |
moved by the dlsturbence of a mmlmum num-

ber of parts.

Tt is obvious that the details of eenetructlon
may be varied within limits without departing
from the scope of my invention, and I wish it

expressly understood that my invention should |
not be limited to use on mining-locomotives
only, as 1t 1s practicable to use the same type

of suspension and eonstruetlon on other rml-

way-vehicles.

I claim as my invention—
1. The combination with a fo ur-wheel truek-—

frame, of two electric motors having their

outer ends journaled upon the axles, a single

cross suspension-bar, substantially vertleal

- suspension-rods the lower ends of which are

35
49

45

respectively attached to the inner ends of the
motors and the upper ends of which are at-
tached to the suspension-bar and springs inter-
posed between thie suspension-rods and the bar.

2. The combination with a four-wheel truck-
frame, of two electric motors having their

outer ends journaled upon the axles of the
truck-wheels, substantially vertical suspen-

“slon-rods hevmo' their lower ends respectively

pivotally connected to the inner ends of the
motor-frames, a cross suspension-bar and sup-
porting and CLISthIl]IlU' springs interposed be-
tween said bar and the upper ends of the sup-

porting-rods. -
3. The combination with a four-wheel truek—-

frame, of two electric motors having their
outer ends journaled upon the axles of the
truck-wheels and having lugs at their inner

ends, substantially vertical suspension - rods
having their lower ends pivotally connected to

the respective lugs, a suspension-bar extend-
ing from side to side of the truck-frameabove

- the motors and having holes of greater diam-

60

eter than the suspension-rods through which
said rods project, bars or plates fastened to
said rods above and below the suspension-bar
and springs interposed between said bar end

said plates.
4. The combination witha four-wheel truck-

frame, of two electric motors having their in-

 ner ends flexibly suspended from said frame

and having their outer ends Journaled upon

Yy
)

the axles of the truck-wheels, bearing-hous-
ings comprising removable caps and two-part

gear-cases one part of each of which is fas-
tened to and removable Wlth the cory espond-'

ing cap.

5. Inatruck having an electric motor jour-
na,led at one end upon a truck-axle, a bearing-
cap for such axle which extends the entlre
length of the axle.

6. Inanelectric locomotive, an electrlc mo-

and the horizontal. |
7.- A truck-frame havmo* vertmel gmdes in

combination with axles hevmg boxes mounted-

in said guides, springs interposed between the
frame and the boxes, electric motors having

their outer ends Journeled on said axles and

flexible, lmk-motlon suspension derlees for
the inner ends of the motors.

. 8. The combination with a truck of an elee— |
ltI'lC motor having one end Journeled upon a

truck-axle and 1ts other end flexibly suspended

from the truck-frame, and a removable axle-

cap which extends the entire length of the axle. -

9. The combination with a truek of an elec-

tric motor removably supported at one end

upon a truck-axle and having 1its frame split
on a plane through its armature-axis but at

oneside of the supportmg-e,xle and unsymmet-

95

rically with reference to the field - megnet _

pole—pleces
-The eombmetlon Wlth the Wheels and

100

'arxles of a truck, of a frame supported upon

the axle-boxes so as to have a vertical move-

ment relative thereto, electric motors remov-

ably journaled at their outer ends upon said

axles, a cross-bar rigidly supported by the
truck above the inner ends of both motors -

and means for flexibly suspendmg sald 1 1nner
ends from the cross-bar. -

- 11. An electric motor havmcr 2 two pert;
frame the plane of lelslon of W_thh isthrough
the armature-axis but is unsymmetrically lo--
cated with reference to the pole-pieces of the
‘motor field-magnet.” = -

105

-12. An eleetmc railway- motor hemnﬁ'atwo-'- o

‘part frame journaled at one end upon a truck-

axle the plane of division of whichisthrough

pole-pieces and the axle.

13. Anelectric rellwev—motor hevmg a two— |

115

| the armature - axis, and unsymmetrically lo-
cated Wlth reference to both the ﬁeld-ma,cmet-

120 .

part frame journaled at one end upon a truck- -
axle below the plane of division, said plane
being central but unsymmetrical with refer—_ -

ence “to the field-magnet pole-pieces. .
14. Anelectri crellway-motor having atwo-

125
part frame provided with an .axle - beermgf |

housing at one end that projects into the space

‘between adjacent pole-pieces, the plane of di-
vision being through the armature- -aX18 and at

one side of the beerme'-housmg

75
tor having a two-part bearing-housing that
- completely incloses the axle, the plane of di-
vision between the two parts being angularly

disposed with reference to both the vertical
| | 8o

90

I30
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15. Anelectricrailway-motor having a two-
part frame supported at one enduponatruck-
axle, and having a two-part bearing-housing
one of the parts of which is integral with the
frame and projects into the space between ad-
jacent pole-pieces at one side of the division-
plane of the frame.

16. Anelectricraillway-motor having a two-
part frame supported at one end upon a truck-
axle and having a two-part bearing-housing
that completely incloses the axle.

17. Anelectricrailway-motor havmo'atwo-
part frame supported at one end upon a truck-
axle and having a two-part bearing-housing
that completely incloses the axle, one of the
parts of which 1s integral with the motor-
frame and projects into “the space between ad-
Jacent pole-pieces.

18. Anelectric railway-motor having atwo-
part frame supported at one end upon a truck-
axle and having a two-part bearing-housing
that completelyincloses the axle, and one part
of which is integral with the frame and pro-
jects into the space between adjacent pole-
pieces at one side of the division-plane of the
frame. |

19. In an electric railway-motor, an axle-
bearing housing having a removable cap that

753,925

extends from end to end of the axle and is

provided with oil-cups and with means for at-
tachmg a gear-casing thereto.
The combination with the wheels and

axles of a truck, of a frame supported upon

the axle-boxes, electric motors supported at
their outer ends upon said axles, a eross-bar
and two substantially vertical suspension-rods
respectively hinged at their lower ends to the
inner ends of the motors and loosely suspend-
ed from said cross-bar.

21. The combination with the wheels and
axles of a truck and a frame supported there-
by, of electric motors the outer ends of which
are supported upon said axles, a cross- bar
supported by said frame between and above
the motors and two suspension-rods depend-
ing from sald cross-bar and having a loose,
cushioned connection therewith and a hinge
connection between the lower end of each rod

and the inner end of the corresponding motor.

In testimony whereof 1 have hereunto sub-
seribed my name this 30th day of April, 1903.

ROBERT SIEGFRIED.
ﬂrltnesse%.

FEO. V. MILLIGAN,
OTtT0o S. bCHAIRER.
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