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To all whom it may concern: SRR
Be it known that I, Winrtam H. H. SISUM,.
of Brooklyn, in the county of Kings and State
of New York, have invented certain new and
useful Improvements in. Running - Gear for

- Railway-Cars, of which the following is a speci-
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fication. _ I .
My invention relates generall y to means em-

~ ployed for connecting a car- body with the
o I0

frames in which are the axles, but more Dar-
ticularly relates to cars in which the said
frames are suspended from the axle-boxes, or
from points fixed relatively -to the

- duced by irregularities in the rails, or by other

25

30

causes 1ndependently of the truck or axle-

frame, and without transmitti ng any consider-

~able portion of such movement to the said
o | | |

frame. | |
The object of one part of my invention 18 to
prevent the truck or axle-frame, in case it does

receive wore or less lateral movement from the [

lateral movement of the wheels and axle, from
transmitting any portion of such movement to
the car-body; and to this end this part of my
invention consists in the combination, with a
pair of wheels, an axle, and 1ts frane, of pairs

of links, whereby the frame is suspended from

the axle-boxes or other fixed points relatively
to the length of the axle and other pairs of
links, whereby the car-bod y 1s suspended from
the said frame, both of said pairs of links

~affording provision for the transverse move-
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ment of said wheels, axle, and frame inde-
pendently of said car-body. When so con-
structed the extent of vibration of the sus-
pending-links from a perpendicular is only

~about one-half what it would be when the

wholeamountof lateral movementofthe wheels

and axle relatively to the car-body is compen- |

sated for by one set of links suspending the

frame only, varying, of course, as the relative

lengths .of the two sets of: links differ, and
hence there is less lability of any portion of

the lateral movement of the wheels and. axle

- being transmitted to the car-bod A

- Anotherpart of iny invention relates to cars -

~in which each axle and pair of wheels is pro-

- 50

vided with a separate frame connected with

length of
‘the axles, by means of links which provide for
lateral movement of each pair of wheels, pro-

the object of this part of my invention is to

JAMES W.

- UnrtED States PaTent OrFice.

the car-body separately from and independent .
of all the frames of all the other axles, whether
the car be provided with only two axles and
pairs of wheels or with more than two ; and
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utilize the momentam of the car-body and load,

and their momentum and gravity in passin o a

‘curve, for the purpose of shifting the axles to
cause them to assume a position radial or nor-

mal to the said curve, and to effect the desired

result without material shock to the car, and

without straining the track., = o
Lo this end this part of my invention con-

‘sists in the combination, with 2 pair of car-
‘wheels, an axle, and its frame, of a car or
truck body-and connections between said body

and frame, which permit the axle and frame,
In passing a curve, to be moved in a direction

lengthwise of the axle and lateral to the car
or truck body, and also radiated relatively to
the track by the momentum and gravity of the

car. o -
The connvecting devices or mechanism be-

tween the frame and car-body may be of any
suitable character to produce the desired re-

sult; but I preferably provide a fixed pivotal

~connection between the frame and the car-
‘body upon the inner side of the axle—that is,
the side nearest the middle of the length of
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the car—and a connection between said car- 8o

body and frame at the outer or opposite side

of. the axle, which will permit of the lateral
movement of

sald frame. The latter connection may be
constructed in various ways; but a very de-
sirable conuection is formed by linkssuspended
from the upper portion of the frame, and hav-
ing connected to their lower ends a bracket

body, and projecting downwardly therefrom.

Whena carhaving the axle-frames connected

in the above-described manner approaches a

curve in the track the momentum of the ecar, _

the car - body independently of

85'*

rigidly secured to the under side of the car-

Qo0

tending in a straight line, will cause the flange

ot'the wheel to press against the onter rail, and
tend to move the wheels, axl

e, and frame lat-
erally relatively to the car; but such lateral

movement of one side of the frame being pre- .
vented by the pivotal conneection between the
car-body and frame, the said pressure of the
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wheel upon  the rail turns the frame upon its
pivot, radiating theaxlerelatively to the curved
track, and moving it laterally in the line of an
arc relatively to the car-body. |
Where not only the car-body is suspended by
Jinks from the frame, but the said frame is also

- suspended by links from the axle, the lateral

10

movement of the wheels and axle will swing
the last-mentioned links from their perpen-

dicular, and in such case the lateral and radial

movement of the axle and frame will be as-
sisted by the force of gravity of the car-body
and frame, causing the said links to tend to a
perpendicular position. |

‘Where I arrange three axles
wheels and three frames under a car, the two
end axles and frames are adapted to move

" both laterally relatively to the car-body and

20

30

radially relatively to the track; but the Inter-
mediate axle and frame need only be adapted
to move laterally relatively to the car-body,
and this is true where any odd number of axles,
pairs of wheels, and frames are used ; but where
even numbers of axles, pairs of wheels, and
frames are used all should be adapted to move
both laterally and radially, as described.

“In lien of the frames of the axles being con-
nected directly with the car-body they might
be connected with a truck-body, and the car-
body have such a truck-body under each end

thereof.

My invention also consists in the combina-

" tion, with a car-body and two pairs of wheels,
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frame with its axle and wheels.

two axles, and two axle-frames, of a fixed pivot
arranged between the two axles and connect-
ing the two frames together, and also connect-
ing both said frames directly with the car-body.

In the accompanying drawings, Figure 1
representsa plan of three axles, pairs of wheels,
and frames, to
a car-body supported thereon and a curved por-
tion of a track. TFig. 2 represents a longitudi-
nal seetion thereof. Tig. 3 represents a {rans-
verse section on the dotted line x x, I1g. 1.
Fig. 4 represents an end view of the center
F]g. D yepre-
sents an end view, partly in section, of one of
the axle-frames with the axle-box and appur-

~ tenances. Fig. 6 represents a plan of two axles

- 50

and frames arranged together to form a truck;

_and Fig. 7 represents a section thereof upon
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the dotted line v ¥y, Fig. 6 also representing a
portion of a car-body.

Similar letters of reference designate corre-
sponding parts in all the figures.

The only portion of the car-body here repre-

sented is the platform A, and with the under

side thereof are connected three pairs of wheels,

‘three axles, and their three frames.

B designates the wheels, which may be fixed
or loose upon their axles. '
The two end axles, C, and their frames D

'_ are both susceptible of alateral movement rel-

‘atively to and independent of the car-body and

a swinging or twisting movement to cause
them to radiate relatively to a curved track,
and move from positions directly transverse

and pairs of

A

gether with a dotted ountline of |
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to the car-body in either direction, as shown
in Fig. 1. The middle axle, ¢/, and its frame
D are only adapted to move laterally relatively
to and independent of the car-body.

Each of the frames D D/ is suspended by
pendulous links from the axle-boxes or other
points fixed relatively to the length of the axle,
and 1 will first describe how this is done.

Each of the frames 1 D/ is composed, as here
represented, although their construction might
be varied, of two side pieces, @, two end cross-
pieces, b, connecting said side pieces, and two
intermediate cross - pieces, ¢, also connecting
said side pieces, the whole being strongly riv-
eted or bolted together and forming rigid rect-

‘angular frames.

Extending downward from the end cross-
pieces b are pairs of jaws d d, (best shown in
Fig. 4,) and between said jaws are placed the
axle-boxes e, which are of any suitable con-
struction. . The jaws d d are channeled or
grooved upon their inner faces, so as to form
suides for a yoke, s, extending across the top
of the axle-box ¢ and down upon each side
thereof, as clearly shown in Iig. 5.

Between the top of the yoke s and the end
cross-pieces, b, are springs f, (shown in Figs.
4 and 5;) bat in lieu of this form of springs
othersprings differently arranged may be used.

Upon opposite sides of each axle-box ¢, and
between the box and the adjacent portion ot
the yoke s, are links g, connected at thelr up-
per ends by a bolt, ¢/, with the axle-box, or
other points fixed relatively to the length of
the axle, and connected at theirlower ends by
a bolt, ¢?, with the lower ends of the yoke s,
and by reference to Fig. 4 it will be seen that
such axle-box and yoke with the pair of links
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fill the space between the two jaws d d,leav-

ing little space for movement transversely to
the axle. By this arrangement each axle and
pair of wheels may move laterally relatively to
the car-body without imparting movement to
its frame, and therefore without moving the
car-body or straining the connection between
said frame and the car-body. | -

The car-body is connected with the middle
frame, D/, in a novel manner, which I will now
describe, it being understood that the connec-
tion between the two end frames and the car-

IIO

body is, in part, the same as that between the .

middle frame and the car-body.-
"E designates brackets or hangers, of a form

120

shown clearly in Fig. 3, which are rigidly con-

nected to the under side of the ear-body, and
project upon each side of the axle C’ for a con-
siderable distance below the frame D’. Each
bracket is connected with the intermediate
cross-pieces ¢ of the said frame, upon each side
of the axle, by means of a pair of pendulous
links, , having their upper ends connected
with said cross-pieces and their lower ends
connected with the lowerportionsof the brack-
ots . These links are here shown as consist-
ing of bolts inserted through holesin the cross-
pieces ¢ and the brackets I, and provided

| above and below the same with nuts 2/; but

12§
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the links may COI]SISt of rods or-bars of any | curve, aml canted relatwely to the end of the
desired form, and their upper and lower ends

may be conneeted with the frame D’ and brack-

ets B in any snitable manner which will ad- -

mit of their swinging freely in any direction.
The two end frames D are just alike, and
are connected with the car-body in a similar

“manner, and, as before stated, each frame is

5

. composed of side pieces, d, and cross-pieces 0,
IO
- frame D is connected with the car-body upon.

and intermediate cross-picces, ¢. FEach end
theinnersideof its axle C—thatis upon theside
toward the middle of thelen gth ot the car—Dby
a fixed pivotal connection, F,in the middle of
the width of the carand about midway of the
length of the side piece, «. This corinection

~may be of any suitable character, and it forms

20
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“a prvot or center, upon which the frame D may
swing laterally 1*elat1ve]y to the car-body in an

arc- shaped path. In order to reduce friction

and wear upon this pivotal connection, I may

provide in addition thereto a link snmhr to
the links &, previously described, for suspend-
ing the weight of the car-body from the frame;

| but unlike the links %, this will not swing or

vibrate from a perpendlculal position, but will

always be maintained in nearly a perpendlcu-

lar posmon “Upon the opposite side of" the
axle—that is,upon the outside thereof, or upon‘
the side farthest from the middle of tlle car—

- the frame is connected with the car-body by

| 33

any suitable devices which will permit the
frame to move laterally relatively to and inde-
pendently of the car-body; but I prefer to em-

ploy links %, in all respects similar to those
previously described, and connected with the
cross-pieces ¢ of the fmme D and the bracket

‘or hanger I/, whereby the car-body is sus-

| pended from the frame by long pendulous sup-
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ports._

Turning, now, to a descrlptmn of the opera-
tion of my mventlon we will suppose that the
car 1s moving toward the left and that the
front pair of wheels have just reached a curve

in the track, the rail G being the outer rail of

the cuarve and the rail G’ the inner rail there-
of,-while the rear pair of wheels 1s still upon
a Strawhb portion of the track. DBefore the
front pair of wheels strike ‘the curve all the
axles and their frames stand directly across

the car-body at a right annle to the length

thereof. When the curve is reached the mo-

-mentum of the car will cause it to tend in a
‘straight line tangential to the cury e; but such
line of movement will brmﬂ the ﬂanﬁe of one

wheel against the outer 1"11] the bearing-point

of said wheel forming the resistance 0pposed'

~ to the continned movement of the front pair

6o

of wheels in a straight line.
of the car:-body is uncheckui by the wheel

The momentum

striking the outer rail, &, and hence a & Press-
are is exerted upon the pivotal connection I

of the car-body with the front frame, D, in a

line tan n‘emml to the curve, and said pressure.,

continuing, causes the ﬂ"ont axle and its frame

to swing from a position straight across the

car mto a position radial or Inormﬂ,l to the |

the front moves.
rear end of the car, acting through the pivetal

sessed by

car, as shown in TFig. 1. Thus it will be un-
derstood how the front axle and its frame are

‘radiated relatively to the track and moved
laterally in an arc-shaped path independently

of the car-body. When the front axle and

frame are moved into a position radial or nor-

mal to the curve, as debcubed the momentum
of the car continues to cause it to tend in a
direction tangential to-the curve, and bence
the links %, which connect the outer side of
the front frame with the car-body, are swung

from a perpendicular position by the move-
‘ment of their upper ends and assume an in-

clined p()SltIOll., and thereby the gravity of the
car-body is upposed fo the centrmmll force,
and tends to cause the said body to swing or
move from its tangential course to the lme of
travel of the first pair of wheels on the carve.
It will be obvious that now the effect of grav-
ty constantly increases, while the centrifugal

force, which is opposed to its gravity, con-

stantly decreases, and when the effect of grav-
1ty 18 suf:lelently 51:1 ong to overcome the tan-
gential momentumn the front end of the car-

_hmly is caused to move toward the center of
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the curve, following the movement of the front -

axle mld 1ts fr.—;l,me.- The movement of the
front end of the car toward the center of the
curve causes the links %, by .which the car-
body is suspended from the middle frame, to
vibrate from the perpendicnlar in the opposite
dirdetion to the vibration of the links, which
saspend the car-body from the frame of the
front axle, and the force of gravity, tending to

cause the car-body to move to permit the re- -

turn of said links to their perpendicular posi-

tion, causes the rear end of the ear to move lat-

erally in the opposite direction tothat in which
This lateral movement of the
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connection between the (.,:1,1 -body ﬂml the frame

of the rear axle, causessaid frame and itsaxle to
move laterally lehtlvely to and independently

110

of the car-body in an arc-shaped path, and

this swings said frame and axle so that they
stand radial to the curve. When the axles
and frames are thus swiveled or moved the
links i, by which the car-body. is suspended
from the front and rear axle-frames, vibrate in
one direction, while the links by which the car-

body is snapemled from the middle axle-frame

vibrate in the reverse direction, and the cen-
ter of gravity falls centrally between the re-
versely-inelined positions which the_linl{s OC-
cupy.

- Although the wheelb B are here ShOW]l as
fast on tlu, a*‘dcs, they might be loose, and
thereby the ease in I‘{mndmwcurves would be
increased to the extent of thv- advantage pos-
a pair of 100su wheels over a pair of

fixed wheels. -
Although the middle axle and its frame,
which can only move laterally relatively to the
car-body, are only shown ‘in connection with
end axles and their frames, which can' move
laterally and also radiate relatively to the
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20

~their frames were not capable of lateral move-

235

~ be modified in its several features without de-

30
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- all cases normal to the curves therein

40
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- cept that one common pivotal connection, F,

tively to the length of the axles O, still the
~advantages of such pivotal and suspended

- Although I have represented a form of mech-

track, the said middle axle and its frame pos- |
sesses advantages in itself, as I provide for a
great amount of lateral movement of the axle
relatively to the car without necessitating the
vibration of the suspending links to any con-
siderable angle from a perpendicalar, and the
angle of each of the links g and & is only half
as great to produce a given extent of lateral
movewment as would be the angle of the links
g 1f they alone were used, theé difference va-
rying, of course, as the relative lengths of the
two sets of links differ.

Although I prefer to have the frames D of
the end axles, to which the car-body is con-
necterd by the fixed pivotal connection I and
links %, themselves suspended by the links ¢
from the axle-boxes or other points fixed rela-

L

connections of the car-body from the frame
would result in a less degree if the axles and

ment relatively to each other.

anism for carrying out my invention which is
very advantageous, still the mechanism might

parting from the spirit of my invention, which
consists, essentially, in connecting a single
pair of wheels, an axle, and its frame, with a
car-body by means of devices which permit of
the axles and frames, separately and inde-
pendently of each other, moving laterally and
independently relatively to the ecar, and also
radiating relatively to the track,.soasto be in
while
passing the same. |

Although 1 have hereshowntheaxle-frames
in Figs. 1, 2, 3, 4, and 5 as connected directly
with the car-body, they might be connected in
a similar manner with the body of a truck,
and the car-body have such a truck under each
end connected with it by a king-bolt or center-
pin, or otherwise. |

In Iigs. 6 and 7 I have shown an arrange-
ment of axles which may be adapted for a
truck for each end of a car. The two axle-
frames D I are in all respects like the end
frames shown in Figs. 1 and 2, and are con-
nected with the body A in the same way, ex-

serves as a fixed pivotal connection between
each of the frames and the body, and also
serves to pivot the two frames together, so
that either may swing independently of the
other. |

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. The combination, with a pair of car-
wheels, an axle, and its frame, of pairs of links
by which the frame is suspended from the axle- |
boxes or other poiunts fixed relatively to the
length of the axle, and provision afforded for
the transverse movement of said wheels and
axle independently of said frame, and other
palrs of links by which the ear-body is sus-
pended from said frame and provision afforded |
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for the transverse movement of said framein-
dependently of said car-body, substantially as
specified.

2. The combination, with a pair of car-
wheels, an axle,and its frame, of a car or truck
body and connections between said body and

irame which permit the axleand frame,in pass-
ing a curve, to be moved in a direction length-

wise of the axle and lateral to the car or truck

75

body, and also radiated relatively to the track

by the momentum and gravity of the car, sub-
stantially as specified.

3. The combination, with a pair of car-
wheels, an axle, and its frame, of a car ortruck
body having a fixed pivotal connection with

S0

| sald frame upon one side of said axle, and

suspended by links from said frame upon the
opposite side of said axle, substantially as and
for the purpose specified.

4. The combination, with a pair of car-
wheels,an axle,anaxle-frame, andlinks where-
by satd frame is suspended from the axle-Loxes
or other points fixed relatively to the length of go
the axle, of acar or truck body having a fixed
pivotal connection with said frame upon one
side of said axle, substantially as specified.

5. The combination, with a pair of car-
wheels, an axle, an axle-frame, and pairs of gz
links whereby said frame is suspended from the
axle-boxesorother points fixed relatively to the
length of the axle, of acar or truck body hav-
inga fixed pivotal connection with said frame
upon one side of the axle, and suspended by 100
links from said frame upon the other side of
the axle, substantially as and for the purpose
specified. |

0. The combination, with a car or truck
body, of three pairs of wheels, three axles, 10g
and their three frames, pairs of links whereby
each frame is suspended from the axle-box or
other points fixed relatively to the length of
the axle, pairs of links whereby the said car
or truck body is suspended trom the frame of 110
the middle axle upon each side of said axle,
other links whereby said car or truck body is
suspended from each end frame upon one side
of 1ts axle, and a fixed pivotal connection be-
tween the car or truck body and the opposite
side of each end frame, substantially as and
for the purpose specified.

7. The combination of the axle C, the jaws
d d, the yoke s, adjustable vertically between
sald jaws, the axle-box e, and the links g, piv-
oted at their upper ends to the axle-box and
at their lower ends to said yoke,substantially
as specified. — |
- 8. The combination of the car-body A, the
two axle-irames D D and their axles and
wheels, and the connecting-pivot F, the said
pivot being fixed relatively to the car-body
and forming the only pivotal connection be-
tween the said frames themselves and between
sald frames and the car-body, substantially as 130
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specified.
Witnesses : WM. H. H. SISUM.
FREDK. HAYNES,
A. C. WEBBS,
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