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To all whom it ma,y concern’ - |
Be it known that I, WiLrian E. Woop-

ectady and State of New York, have invent-

5 ed a certain.new and uséful Improvement in
Spring and Equalizer Systems for Electric
Locomotives, of which improvement the fol-
lowing is a specification.

~ In electric locometives; by reason of their
10 low center of gravity, and the location of the’
cross centers of the.driving springs outside
the driving wheels, the side motion of the:
spring supported mass of the locomotiveis’

.. less in extent and takes place in a shorter
‘15 period of time than in the case of steam loco-

" ‘motives. Itisdesirable;inorderto distribute

the lateral pressure on‘the track, due to the

_rolling of the locomotive, over as great a

.length as possible, that as great a degree of
ateral ‘motion -as is consistent with safet;
“‘should be allowed the spring supported parts,

and that this motion should be allowed to

“take Elacegover as long a period of time as

- possible. '

25 The object of my invention is to provide a
“spring and equalizer system, acting. both in

“horizontal and vertical planes, by which.

.greater movement of the spring supported
~ mass will be permitted and its movement
30 distributed over a greater length of track,

‘and in the operation of which, movement, in

. either .direction; of the 'spring supported

mass, is not checked by a single Whee{) only,

““but the side pressure thereof is equalized be-

35 tween, ind transmitted to the track _}thrOugh,v :

", two or-more wheels. .

"~ The. improvement- claimed is hereinafter.

fully set forth.: , . ‘ _
< 1n thé aceompanying drawings: Figure -1
40.is a-side view, in elevation, of a portion of a
‘spring and equalizer 8ystem for electric loco-
motives, illustrating an émbodiment of my

‘invention; Fig..2; a plan or top view of the
sanie; Fig. 3, a view;partly in elevation and

45 partly in vertical transverse section in the

“plane of one of the axles; Fig; 4, a vertical-

~section,.on an enlarged scale, through one of

the horizontal springs and its swivel bearing;

. Fig. 5, a horizontal section thirough the same;
50 Fig. 6, a side view, in elevation, of a swivel
" bearing support; Fig. 7, a view, similar to,

Fig. 1, illustrating a modification of struc-

tural detaii; Fig. 8, a plan or top view of the
construction shown m Fig. 7; and, Fig. 9, a
55 view, partly in elevation and partly in ver-

-supporting frame comprising suitably ‘cross

4w
_'ﬁ’tted'bétweén- pairs of pedestal jaws, 12, on

“be described.

-rails of the frame members, and are couple
‘at their lower ends, to equalizers, -8, which’

tical transverse section in ythé-' _pl@ne of one of

I,V the axles, of the same. '
ARD, of Schenectady, in:the county of Schen- | - )

My invention is herein “illustrated ‘as ap-
plied in an electric locomotive having a main

. ; : . 60
connected bar side members, 1, of the stand-
ard type, which, with'‘the mechanism carried

‘thereon, are spring supported on & plurality
of 5)31115 of wheels, 2, fixed upon axles, 3, the
en

_Euma;ls of which rotate in journal boxes,
hich are provided with lateral shoes, 42,

85

the side.frame members, with the capacity

of vertical movement of the latter, relatively

to the journal boxes and shoes, in the ordi- 7o
nary manner. The frame members and jour- .
nal boxes are so adapted to. move laterally,

.or transversely to the track, through a lim-
ited range of traverse,'on the axles, and are

supported and cushioned in their vertical 75
and lateral movements, by a vertical and a
horizental set of. springs ‘and connecting -
equalizers, the construction of which will now

. Referring first to Figs. 1 £0'6 inclusive, a 80
plate or leaf spring, 5, of semi-elliptic form,

having its set or curvature in a vertical plane,

.is located above each of thé framé members;

1, over each of the journal boxes, 4, thereof,
the central band, 52, of each spring, bearing, 85 -
through a roller, 5%, on a vertical saddle, 6

1 the lower end of which ‘bears on the jour"na(

box. . The outer ends of the springs of the
outer axles, or those nearest the ends of the

locomotive, are coupled, by spring hangers, 90

.7;to bearing pins, 72, on which the top rails-

of the frame members bear, and the spring

{ hangers, 7, of the adjeining ends of the

springs, extend: dowawardly. beIOW'the't(:ff :
' , 95
are pivoted centrally, by pins, 82, to vertical
standards or bearing pieces, 1°, bolted to the .
frame. The frame and the: weight carried

thereon; is thus suspended, through the ver- 100

tical system of springs, 5, and -équalizers, 8,
‘on the journal boxes, 4, and axles, 3, with the -
“capacity of vertical .movement relatively

thereto, in substantially the ordinary man-
ner. .. . o

A plate or leaf spring, 9, having its'set or -
curvature in s horizontal plane, is located .
adjacent to the outer end of each of the jour-

| nal boxes, 4, the central bands, 92, of said
springs, bearing on vertical rollers, 10°, set 110



“extending below said journal box and the.|
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in the inner ends of swivel supports, 10, 1 tem is used, as in the ordinary practice. Ini
which are coupled, at their outer ends, by | the operation of my improvement, by reason

pivot pins, 11%, to sup%orts, 11, each having |
)

two vertical arms bolted ‘to the opposite
sides of & journal box, and a honzontaﬁ base

swivel support, 10.

By reference to Figs. 4 and 5, it will be
seen that the swivel supports and connected
s]girings , 9, are adapted to swing iu a vertical
plane relatively to the journal boxes, and
that the springs, 9, are adapted to swing in a
horizontal plane relatively to the journal
boxes, thus affording means for maintaining
proper bearing of the springs on the jour-
nal boxes in both vertical and lateral move-
ments of the frame members and the parts
supported thereon: The ends of the springs,
9, are coupled, by rods, 12, having ball or
swiveling joints at their ends, to the ends of
equalizers, 13, which are pivoted by pias, 14,

to the lower portions of the supports which -

carry the equalizers, 8. A proper amount of
end play or lateral traverse is allowed be-
tween the flanges of the journal box shoes,
4%, and the side frame members, 1, and be-
tween the inner eads of the jouraal’boxes and
the outer faces, 2%, of the wheel hubs, and

the shocks due to lateral motion are thus

taken up and distributed over all the axles
by the horizontal spring and equalizer sys-
tem just described. '

Figs. 7 to 9 inclusive illustrate a struc-
tural modification of the horizontal spring
and equalizer system, in which the positions
of the springs and equalizers are relatively
reversed, that is to say; the springs, 9, in this
instance, bear centrally on the supports, 1%,
fixed to the frame members, and their equal-
izers, 13, to which they are coupled by linke,
128 are pivoted, by pins, 14%, to pairs of up-
per and lower bearing bars, 15, which
connected by horizontal arms, 16, to

_journal box shoes, 4*..

45

The relation-and operation of the vertical
and horizontal spring and equalizer systems
are similar in the two constructions above
described. In each case, in striking a curve

"or a rough piece of track, the flange of the

<]

leading driver may: bear hard -against the
rail. The springs of the horizontal system

" permit lateral movement, against spring re-

60

sistaace, of the journal box and shoes in the
edestal, thus allowing the next wheel to
ear against the rail, and the equalizers of
the horizontal system distribute the pressure
equally between these two wheels, or
fween as man
applied to.

or upon entering or leaving curves, the lat-

era) pressure will be distributed over two or

“sorbed by one wheel and axle, as wou

65

more wheels and axles,instead of jbein%da.b#

the case when no horizental equalizing sys-

are |

the

o

wheels as the system may be-
T the spring supported mass ac- |
quires a lateral motion, either on rough track:

be | movement

of the conjoint action of the deflection of the
springs in the vertical and the horizontal sys-
tems, a greater movement of the spring sup-
| ported mass 1s permitted, involving a longer
| period of time and thus reducing the pressure
per unit length of track.

T claim as my invention and desire to se-
cure by Letters Patent:

1. In a locomotive, the combination of a
main supporting frame, a plurality of axles
on which said frame is carried with the
capacity of relative vertical and lateral
‘movement, a vertical spring and equalizer
system through which the weight carried by
the frame is applied to and distributed over
the several axles, and a horizontal spring and
equalizer system through which lateral pres-
sure exerted by the frame is applied to and
distributed over the several axles.

2. Tn a locomotive, the combination of a
main supporting frame, a plurality of axles,
journal boxes fitted in said frame with the
| capacity of relative vertical and lateral
| movement and providing bearings for said
| axles, springs bearing vertically on said
| journal boxes, equalizets pivoted on the frame
and connected to said springs, springs im-
parting their bearing horizontaﬁy to said
journal boxes, and pivoted equalizers con-
necting said last specified springs.

3. In a locomotive, the combination of a
main supporting frame, a plurality of axles,
journal boxes fitted in said frame with the
capacity of relative vertical and lateral
movement and providing bearings for said
axles, vertically acting springs hearing on
said journal boxes, equalizers pivoted on the
frame and connected to said springs, hori-

!

| zontally acting springs bearing on said jour-
| nal boxes, and equalizers pivoted on the
frame. and conhected to said horizontally
" acting springs. . .

4. Tn a locomotive, the combination of a
main supporting frame, a plurality of axles,
journal boxes fitted in said frame with the
capacity of relative vertical and lateral
movement and providing bearings for said
axles, vertically acting springs bearing on
said journal boXes, equalizers pivoted on the
frame and connected to said springs, hori-
zontally acting springs bearing on said jour-
nal boxes, equalizers pivoted on the frame
and connected to said horizontally . acting
springs, and means for permitting oscilla-

boxes.

5. In a lecomotive, the combination of a
main supporting frame, a plurality of uxles,
journal boxes fitted in said frame with the
capacity of relative vertical” and lateral
and providing bearings for said
| axles, a vertical spring and equalizer systemn

tory movement of said horizontally acting
springs upon their bearings on the ]ourmﬁ
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through which the weight carried- by the
frame 1s applied to and distitbuted over the
Several axles, swivel supports pivotally con-
“ected to the’ journal boxes, ‘horizontally
5 acting springs having an oscillatory ‘bearing

90 said ‘swivel supports, and equalizers

givqted-'m the frame and connected to said |

tizontally acting'springs. =~
6. A-horizontal spring and equélizer 8ys-

40 tem for locomotives, comprising. & plurality | -

of horizontally acting springs interposed be-

tween the frame and a plurality of jouhrnal,

boxes of a Jocomotive, and transmitting and
distributing lateral pressure to and anong

the several journal boxes through the inter-
‘mediation ‘of pivoted equalizers and links
by which the springs are connected.

 WILLIAM E. WOODARD.
Witnesses: . -

Jas. McLaveHLIN,

‘W. M. Bares.
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