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1,022,054, AXLE-TRUCK OR UNDER-
CARRIAGE FOR RAILWAY, TRAM-
‘WAY, AND MINING VEHICLES.
Janmes SuTHERLAND WARNES, Forest Gate,

523,337, a
To all whom it may concern

" Be it known that I, James SUTHERLAND
 WARNER, 8 subject of the King of England,

¢

England, Filed Oct. 18, 1909, Serial No. .

residing at Glen Deep, Disracli Road, For-
“ost Gate, Essex, England, have invented
cerlain new and usetul Improvements in

Axle-T'rucks or Underearringes for Rail-

Ty

|

way, Tramwny, and Mining Vehicles, of:
which the following is a full, clear, and ex-

net deseription, reference being had to the
aceompanying drawings, forming part of
this specifiention,
The object of this invention is to build
“railway, tramway, and mining carvinges so
that the mass of the vehicle or vcﬂic]os,
may pass over the track in a line which I
have designated the “conformity line,”
The “ conf’:)rmit.y line” I use for the pur-
wse of summing up the practical irregn-
arities of the track, and T suppose it to be
generated by a point at the center of grav-
ity of a car running on rails, or by a longi-
tudinal axis passing throngh the center of

gravity of the car. In order to make clear :

this conccption which T eall the “conform- |

ity line” 1 point out that if a carringe were
n projectile passing through the nir, pro-
vided there was no rotation of the projectile
around its own center, a passenger seated in
such a earringe would be entirely free from
the vibration and fatigue inseparable from
travel in carringes as at present construeted.
My *conformity line” therefore, is a trajee-
tory which, instend of following the usual
path of n projectile, is bent in conformity
with the general direction and changes of
dircction of the track, and thus no longer
retaing its characteristic as a parabola, while
it does retain in a large mcasure its tend.-
ency to be mathemnticnlly straight. Over
n picce of straight track, then, 1 find that,
refatively, this *conformity line,” which is
theoretienlly -and  practieally ' line as
straight ns it is possible for a mass in mo-
tion to generate, contrasts strongly with the
vertien] and  transverse irregularities of
ench raily considered separately, and it av-
erages up the two rails, each irregular in
itself, by an idenl line which is both a ref-
crence line relative to either rail, and, at the
snme time, is a natural path for the mass of
noear in motion to follow,

I find that considerable provision by
menng of springs hns always been made for

vertienl irregnlnrities of track, but that .

transverse irregularities, having been inade-

quately provided for, have resuited not only .

in transverse disturbances, but also in roll-

- ing movements of the carriage, including

; I(ingv
jor

¢ framesin a series with the above.

vertical movement other than would have
resulted had a more elastic transverse con-
nection heen emrloyed.

. Not only is all straight track inherently
irregular, which. nccessitates an ideal line
of transition for it, such a conception as
the “conformity line,” but the tendenc;

of the path of the car to vary from the path’

defined by the track, as well as for the car
to rotate about its own axis or center by
some chance force, or forces, imposed upon
it by the track—or by propulsion, have also

| been considered in my 1mproved suspension,

so as to insure that any point on a carringe,

1 or train of cnrriages, will follow as far as

possible a mathematically straight line, by

i running on, or parallel to, the *conformity

line.”

According to this invention, I connect the
axle by menns of a V frame, or sub-truclk, to
a king pin placed on the longitudinal cen-
ter o% the car so that this V frame con-
strains the axle to swing in an arc of a cir-
cle approximately around this center pin in
n horizontal plane, while at the snme time the
weight of the vehicle isimposed on the lower
ends of links constructed to swing in an are
of a circle; the weight imposed on these
links being a horizontal major truck frame
rotating about the same or an adjacent king
pin, and which carries dependent links on to
the lower ends of which, by drop brackets, ov
otherwise, the car body rests. The second
horizontal rotating frame may comprise n

1 rigid X frame with the king pin at the cen-
1 ter of the X, or may be articulated at the

center of the X so that the two V’s formin
the X may rotate independently of ench
other,

FFor long wheel ‘base four wheel tramears
and four wheel wagons, I prefer to use two
pins and independent minor and man-
frames, but for “ bogie cnrs” I prefer
to use one king pin to each pair of axles,
and the rigid X major truck frame, which
may rotate, more or less, together with its
two axles, as n whole in a manner similar to
ordinary railway bogies.

I may interpose a third or other truck
I may nlso
arrange that the wheels on any one axle may
rotate independently of each other,and I may
employ wheels of unequal diameter after the

(44

“manner of the style of truck nsually known

as the maximum traction type. I may also
employ in connection with my suspension
the various well known devices for propel-
ling, supporting, or permitting the rotation
of bogie and oﬁlcr trucks, nn({:nlso segmen-
tal plates, ball and socket connections, and

- equivalent devices for displacing the turn-

ing center, such as are well known in pres
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ent day use with bogie and radial trucks. In
- special cases, such as for the suspension of
, railway carriages for transporting huge
- girders, long pieces of ironwor&c, timber, ete.,
. for large restaurant and saloon earriages, I
. may employ two pairs of X or double V
- framed non-parallel axle-bogies as described
* in the foregoing, one pair at each end of the

1 ear, the two at one end connected by a suit- |

' able_device..such _as.a third X or.donbla V

frame having s center common {o one or
neither of the pair of bogies at oné end of a
enrringe, the support of the carringe upon
this third X or double V frame being either
of the center benring description, or by links
vavionsly placed.

ea”

Since it is desirable in building rolling :
stock to follow the * conformity line” to in- -
sure that the meehanieal advantage of the
application of the forees exerted by the track

to disturb the relation of an axle relatively

hoth to the earringe and the track should be |

for certnin purposes as great as possible, T
may place the circular swinging suspension
links supporting the weight of the carringe
ns deseribed in the foregoing between tﬁc
nxle and the king pin, or on the other hand,
only on the side of the axle remote from the
king pin.

Figure 1 is a side elevation of one end of
n vehicle supported according to the sim-
plest form ofl this invention, Ifig. 2 is a
pian-with the body removed. Figs. 3 and 4
are similar views of n modification in which
there are two “mnjor” and two “minor”
frames free to turn about each king pin j,
thus forming u four wheeled bogie. IMigs.

5 and 6 ure similar views. Fig, Tis a trans- |
verse «ection of nnother modifieation in all |

respects similar to that shown at Figs. 3 and

4, exeept that the two “major” frames are
rigidly connected together, thus forming o

single “mnjor” frame. Fig. 8 is a plan of |

another madifiention similar to that shown .
al Figs, 3 and 4, except that three king pins |

are employed, the “major” frames being
pivoted to the body by the pin { and the
“minor” frames being pivoted to the

“mnjor” frames by the pins 2. Fig. 0 is a

side elevation of another modification show- !

ing minor links of varying lengths. Fig, 10

is a side elevation of another modification -
showing major links of varying lengths.

Figs. 11, 12 and 13 are diagrammatic plan
views of the floors of vehicle bodies, illus-
trating different arrangements of the links
with respect to snid bodies, these arrange-
ments being applicable to each of the em-

hodiments shown in the several figures of

the drawings,

a is the body of the vehicle having fixed to ' ! truck, the combination with a body and a

it brackets & supported on springs ¢ earried |
hy links o suspended frem the “mnjor”
frame ¢, The “muajor” frame ¢ is similarly :

e it

supported on springs f carried by links g
suspended from the “minor ” frame A which |
in 1its turn ig sup{)orted by the axle boxes. :
j is a king Pin about which the body and °
the “major” and “minor” frames are free
to turn relatively to ench other.’

Various modifications may be made in the
arrangements shown in the drawings, thus
s‘pripgs mny be interposed between the

“minor " frames and the axle boxes in the

usual manner, and instead of being vertical
as shown, some or all of the links may be in-
clined. Again, the links supporting the
body are shown at the corners of the
“major” frames, and the links supporting
the “major” frames are shown suspendca
from the tops of the axle boxes, but they
may be placed in other positions.  Also,
the links supporting the “major” frame nt
one end of the truck may be made dis-
tinctly longer than the links supporting
the “major” frame at the other end of the
truck. This will have the effect of shifting
the center of oscillation of the truck, in a

| horizontal plane, toward the end of the

truck which has the shorter links. Any

1 horizontal movement of the truck frm}\e
{ about this center would then have to dis-

place one or more of the king pins to which
the sub-trucks are attached by an appreci-
able amount. Since the transverse dis-
placement of any king pin rcq}uires skid-
ding of the two wheels to which it refers,
the tendency of any king pin to resist trans-
verse movements may by this means be
utilized to prevent oscillation of the truck

1 frame,

The links supporting the bedy from the
major frames may also be made of dis-
tinctly different lengths to each other and
to the links supporting the major frames
from the minor frames, with the object of
damping any tendeney of the major frames
to oscillate in a horizontal plane.

T claim: _

‘1. In n railway, tramway or mining
“truck, the combinntion of a “minor” frame,
o “major” frame supported on links {rom
the *minor” frame, a body suspended on
links from the “mnjor” frame, and a king
pin, or king pins, about which the frnmes
and the body can rotate, relatively to each
other.

2. In a railway, tramway or mining
truck, ‘the combination with a body, major
frame, and minor frame, of links of dis-

tinctly different lengths supporting respec-

tively said body from said major frame, and

snid major frame from said minor frame.
3. In a railway, tramway or mining

| major frame, of links of distinetly different

lengths supporting said body from said

major frame.
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- support, and a velicle body swingingly

- the combination with a minor frame, of a

- said minor frame and pivotally connected

supported  from said major frame, the

" specification in presence of two witnesses.
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4. In a railway, tramway or mining

truck, the combination with a major frame,
of a'body oscillatable about a center, and
links disposed at different distances from

1 the center of oscillation and supporting said

body from said major frame.

5. In a device of the character deseribed,
the combination with a major frame, of a
minor frame, means for swingingly sus-
pending one of said frames from the other,

n vehicle hady, and means for swingingly [

suspending saild vehicle body from one of
said frames,

6. In a device of the character described,
the combination with a major frame, of a
minor frame, means for swinginuly sus-
pending one of shid frames from the other,

n vehicle body, and means for swingingly

snspending said vehicle body from one of
saild frames, said body and frames being in
addition pivotally conneeted to ench other.

7. In a deviee of the character described,
the combination with a minor frame, of a
major frame swingingly supported by said
miner frame and pivotally connected there-
to at a point distant from said swinging

gupported from said major frame. i
8 In a device of the character deseribed,

wnjor frame swingingly supported by

thereto at a point distant from said swing-
ing support, and a vehicle body swingingly

swinging suippnrt of said vehicle body be-
ing distant from the pivotal connection be-
tween snid frames,

9. In a railway, tramway, or mining
truck. the combination with an axle oscil-
latable in the horizental plane of its axis,
of a frame swingingly suspended from said

axle, and a body movably suspended from |

said frame. .
In witness whereof I have signed this

Wit JAMES SUTHERLAND WARNER.
HNeSses § )

Frenk. 1. Ranp,

.

B. WiLLianms.
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