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1,022,054, AXLE-TRUCK OR UNDER 
CARRIAGE FOR RAILWAY, TRAM. 
JAMEs SUrFRTAND WARNER, Forest Gate, England. Filed Oct. 18, 1900, Serial No. 
523,837. 

Tagll whom it may concern: 
Beit known that I, JAMEs Sgr FRANp WARNER, a subject of the King of England, 

residing int. Glen Deep, Disraeli Road, IFor 
est, Gnite, Essex, England, have invented certain new and useful improvements in 
Axlo-Irels or Undercarringes for Rail: 
way, "Tramwny, and Mining Vehicles, of 
which the following is n fill clear, and ex 
inct description, reference being had to the accompanying drawings, forming part of 
this specification, 
The olbject of this invention is to build 

railway, tramway, and mining carriages so 
that the mass if the vehicle or vehicles, 
mny pass over the track in a line which I 
have designated the “conformity line.' 
"I'he tº GAGAN, lineº I use for the pur 
lose of summing up the practical irregul 
aritics of the track, and Islippose it to be 
generated by a point at the center of grav 
ity if n car running on rails, or by a longi 
titlinal nxis passing through the center of 
gravity of the car. In order to make clear 
this conception which I call the "conform 
ity line" point out that if n cnrringe wero 
ni projectile pnssing through the nir, pro 

there was no rotation of the projectile 
in round its own centor, a passenger seated in 
such a cnrringe would be entirely free from 
the vibration and fatigue inseparable from 
travel in carringes as at present constructed. 
My "conformity line' therefore, is a trajec 
tory which instead of following the usual 
pnth of a projectile, is bent in conformity 
with the gencral direction and changes of 
direction of the track, and this no longer 
retains its characteristic as a parabola, while 
it does retain in a large incasure its tend 
cncy to be innthemntically, straight. Over 
a piece of night track, tlhen, li find that, 
rentively, this “conformity line,' which is 
theoretically and practically in line as 
si right ins it is possible for a innss in mo 
tion to generate, contrasts strongly with the 
vertical nnd transverse irregularitics of 
ench rail, considered separately, and it ny crages up the two rails, each irregular in 
itself, by an ideal line which is both a ref. 
erence line relative to either rail, innd, at the 
same time, is a naturnl path for the mass of 
a ('nr in ition to follow. 

I ?ind that considerable provision by 
menns of springs hns nlways boen made for 
vertical irregularitics of track, but that 
transverke irregularities, having been inndo. 
quately provided for, hinve resilted not only 

: 
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in transverse disturbances, but also in roll 
ing movements of the carriage, including 
vertical movement other than would have 
resulted had a more elastic transverse con 

| hection been ?"?????? Not, only is all straight track inherently 
irregular, which necessitates an ideal line 
of transition for it, such a conception as 
the 'conformity line' but the fendenc 
of the path of the car to vary from the path 
defined by the track, as well ns for the car 
to rotate about its own axis or center by 
some chance force, or forces, imposed upon 

Hit by the track or by propulsion, have also 
been considered in my improved suspension, 
so as to insure that any point.on a carriage, 
or train of cnrriages, will follow as far as 
possible a mathematically straight line, by 
running on, or pnrallel to, the º conformity 
line,º 
According to this invention, I connect the 

axle by means of a V frame, or sub-truck, to 
a king pin placed on the longitudinal cen 
tor the car so that this V frane con 
strains the axle to swing in an arc of a cir 
cle approximately around this center pin in 
a horizontal plane, while at the snime time the 
weight of the vehicle is imposed on the lower 
ends of links constructed to swing in n n 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 brnckets, or 
otherwise, the car body rests. The secon el : horizont?i Tot??imir fr?ne may comprise a 
rigid X frnine with the king pin at the cen: 

| ter of the X, or may be articulinted nt the 
center of the X so that the two V's forming 
the X mny rotate independently of end 
other. 

For long wheelbase four wheel tramcars 
and four wheel wagons, I prefer to use two 

: ??y" | und independent minor and mn 
jor Vframes, but for "bogie cars.' I prefer 
to use one king pin to each pair of axles, 

major truck frane, which 
may rotate, more or less, together with its 
two axles, as a whole in a manner similar to ordinary rnilwny bogies, 

I may interpose, a third or other truck 
; frames inn series with the above. I may niso 
arrange that the wheels on any one axle may 
rotate independently of each other, and I may 
employ wheels of unequal diameternfter the 

and the rigid ? 

mninner of the style of truck usinly known 
as the maximum traction type. I may also 
employ ni in connection with my suspension 
the various well known devices for propel 
ling, supporting, or permitting the rotation 
of bogie and other trucks, Ef segmen - 
tal plates, ball, and socket connections, and equivalent devices for displacing tle turn 
ing center, such as are ER known in pres. 



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 ?????????????? timber, etc., 
for large restaurant and saloon carriages, 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 
car, the two at one end connected by a suit 
able-device, sulch.as.a. third-X.or. ? 

frn no having a center common to one or 
neither of the pair of bogics at one end of n 
carriage, the sport of the carriage upon 
tlis tird X or di?tille V frame being either 
of tlo centor bearing description, or by links 
variotsly placed. 
Since it is desirable in building rolling 

stock to follow the "conformity line' to in 
sure t litt t le nechanical indvantage of the 
application of the forces exerted by the track 
to listurb the relation of an axle relatively 
loth to the carriage and the track should be 
for certain pirposes as grent as possible, I 
muy place the circular swinging suspension 
links supporting the weight of the carringe 
as described in the foregoing between ? 
axle and the kingpin, or on the other hand, 
only on the sile of the axle remote from the king pin. 

lFigure 1 is a side elevation of one end of 
n vehicle supported, according to the sim 
plest form E. this invention. Fig. 2 is a 
plan with the body removed Figs 3 and 4 
nre similar views of n modification in which 
there are two “major' nind two “minor 
frames free to turn about each king pin i, 
thus forming a four wheeled bogie. Figs. 
5 and 6 are similar views, Fig. 7 is a trans 
verse section of another modification in all 
respects similar to thint shown at Figs, 3 and 
4 except that the two 'major' frames are 
rigidly connected together, thus forming a 
single “major' frame. Fig. 8 is a plan of 
another modification similar to tlhat shown ; 
at 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" frnmes being pivoted to the 
“major' frames by the pinsk. Fig. 9 is a 
sido elevntion of mnother modification show 
ing minor links of varying lengths. Fig. 10 
is a sile elevation of another modification 
showing ninjor links of varying lengths. 
Fºigs. 11, 12 and 13 inre 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 ench of the em 
bodiments shown in the several figures of 
the dra wings. 
a is the body of the vehicle having fixed to 

it brickets b šupported on springs o cnrried · 
by link8 d suspendled fron the “ minjor” : 
frame c. The “major' frame e is similarly 

supported on springs f carried by links g 
suspended from the “minor" frameh which 
in its turn is ??t"}|{{{c{ 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 
pg may 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 corriers of the 
major' frames, and the links supporting 

the major' frames are shown Stipendef? 
from the tops of the axle boxes, but they 
may be placed in other positions. Also, 
the links supporting the “major' frament 
one end of the truck may be made dis 
tinctly longer than the links supporting 
the “maior” frnme 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 
horizontal movement of the truck frame 
about this center would then have to dis 
plnce one or more of the king pins to which 
the sub-trucks are attached by an appreci 
alble amount, Since the transverse di? - 
placement of any king pin ????s skid 
ling of the two wheels to which it refers, 
the tendency of any kingpin to resist trans 
verse movements may by this means be 
utilized to prevent oscillation of the truck 
frnme. 
The links supporting the body from the 

major frames may also be made of dist 
tinctly different lengths to ench other and 
to the links supporting the major frames 
from the minor frames, with the object of 
damping any tendency of the major frames 
to oscillate in n horizontal planne. 

I clinim : 
1. In a railway, tramway or mining 

truck, the combination of a "minor frame, 
a “major' frame supported on links from 
the minor' frame, a body suspended on 
links from the “major' frnme, and a king 
pin, or king pins, about which the frames 
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 snid body from said major frame, and 
said major frame from said minor frame. 

3. In n railway, tramway or mining 
truck, the combination with a body, and a 
major frame, of links of distinctly different 
lengths, supporting said body from said 
major frame. 



/az?ery a^2 

| 4. In a railway, tramway or mining 
truck, the combination with a major frame, 
of a body oscillatable about a center, innd 
links disposed at different distances from 
the center of oscillation and supporting said 
body from said major frnme. 

5. In a device of the character described, 
the combination with a major frame, of a minor frame, means for svingingly sus 
pending one of said frames from the other, 
a vehicle hotly, and means for swingingly 
sistantling sail vehicle body from one of 
saidl frannes. : 

(, in a device of the character described, 
the combination with a major frame, of a 
nitor frinne, nipais for swingingly sus 
pending one of shid frames from the other, 
i vehicle body, ind menns for swingingly 
siispending sit vehicle body from one of 
snil frames, snil body and frames being in 
incllition pivotally connected to ench other. i 

; 7. În a device of the character described, 
the combinntion, with a minor frame, pfa i innjor frane swingingly supported by said 

3 rninter franne nnd pivotailly connectcd there I to nt a point distant from said swinging 
; support, andl a vel;icle body swingingly 
stported from said major frame. 

8. In a device of the character described, 
: the combination within minor frame, of a Tajor frame swingingly supported by 
: sanid minor frann?e and pivotally connected 
thereto at n point distant from snid swing 
ing support, and a vehicle body swingingly 
supported from said major frame, the 
swinging support of said vehicle body be 
ing distant E. the pivotal connection be 
tween snid frames, 

0. In a railway tramway, or mining 
truck, tluc combinntion with an axle oscil 
ln table in the horizontal plane of its axis, 
of in frame swingingly suspended from smid 
axle, and a body movably suspended from 
said frame. 

In witness, whereof I have signed this specification in presence of two witnesses. 
JAMES SUTER AND WARNER, 

Witnesses: 
FREnk. I, IRANp, 
13. WILLIAMs. 


