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 DAVID K.

 railway-car,

CARTTER, OF WASHINGTOX, DISTRICT OF COLUMBIA.

 UNITED STATES PATENT OFFICE.

- .IM"P'ROVEMENT .iN 'GAR--TRUCKS'FOR STREET-RAILWAYS.

Spemhmtwn felmmn' part of Lettere Patent N'o 211,220, da,ted J enualy 7, 1879; eppllea,tmn filed
'- Nevember 18, 1878, | . |

- To all whom it may 1y CONCErn: |
Be it known that I, DAviD K. OARTTER of

“Washington, in the eounty of Washington and
Distriet of (Jolumbn have invented certain
- new and useful Improvements in Car-Trucks
- for Street- R‘lllW"LyS, of Whleh the following is
a specification:
- My invention relates to that class ef car-
- pt1 ncks especially adapted for use on street-rail-
~ ways, and wherein the wheels are secured to
o 111r1epe11d(,nt axles, arranged to turn and per-
mit the wheels to follow curves of the track.

The object of my invention is to facilitate

'the turning of street-railway cars in following

curves of the track, to prevent wear of the
rails on curves, to 1"eduee the strain on the
superstructure of railway-cars, and to relieve

. the horses from the necessity of extra effort
in pulling cars around curves.

- To this end it consists, first, in promdmn
each wheel of a rallway-car mth an inde-

- pendent axle having its outer end JOlerdled In
- a gwiveling box and its inner end journaled in
a box meuuted in curved gmdee and movable

therein in an arc of a cirele, of ‘Whlch the axle
1s & radius, said inner box 1)61110 provided with

- and opemted by an arm extendmg inward,
~and distinet from the ‘axle, whereby an even
“movement is secured for the axle in adjust-
‘ment ; second, in the combination, in a street-

1ellww car, of wheels plomded with inde-

*. pendent axles havi ing theirouter ends mounted

m swiveling beelmoe under opposite sides of

the same end of the car, an gulmly-ed.]usteble
bearings, supporting the inner. ends of said
‘axles, arms secured to and projecting in-
~wardly from said angularly- adjustable bear-

ings, links connected to the inner ends of

- said arms, and with a common operating de-
~ vice, edapted for operation from the car-

phtform whereby the position of the wheels
18 plaeed directly under control of the driver,

and a leverage is afforded, which renders

their adjustment rapid 'md easy; third, in

the combination of the ad]ustable axles of &
a hollow shatt mounted in suit-

able bearmge on the frame-work of the car,
and connected with said axles by 111terme

“diate devices, and a shaft - mounted within

|

l

| ends thereof, and eonneeted by in termedmte _
devices Wlth the brakes of the car.

Both the hollew shaft and the inner brake-
shaft are provided with suitable hand wheels

‘or levers, whereby they may be rotated inde-

pendently of each other, as necessity re-
quires, all as heremefter mme particularly de-
scribed.

There have been various inventions made .
for the purpose of obviating the well-known
difficulties attendant up'on turning curves
with cars on street- railways. For mstanee
the axles have been divided, in order that the |
wheels upon the  outer curved rails may be
permitted to rotate faster than those upon the
Inner curves, and thus prevent the sliding of
the wheels that occurs when continuous exlee
are used. This, however, does not diminish
the wear of the’ inner edges of the mﬂe and
the wheel-flanges. |

Continnous. axles have been errenfmd to
swivel at their centers, and pmwded with
sliding boxes, the front and rear axles being
conneeted by diagonal links, and the front
axle being so connected with the pole or
tongue thet as soon as the horses begin to

turn a curve both axles are turned Obhquely -_

with respect to the car-frame. This arrange-
ment is objectionable, because the rear wheels
are often caused to assume an oblique posi-

tion on straight frack, and when the front

wheels only are on a curve. Cars have also
been mounted on swiveling truck-frames the
wheels of which have had continuous axles;
but this, as will be readily understood, eould
not prevent the grinding of the rails, as in all
cases where eeutlnuous .:Lxles are used the 1m-
possibility of the outer wheels traversing by

revolution the greater arc formed by the

outer rails in the same time in which the
other wheels traverse the less arc of the inner
rails causes the wheels to assume oblique po-
sitions, the reverse of what they should, and
thus the flanges are brouﬂ ht agalinst the] 1u11er

edges of the ralls and both I‘ELIIS and flanges

worn away. In noue of the trucks having

continuous axles, or even divided axles, the o
axes of which ’LlWElyS coincide, do the wheels,.
in turning curves, so conform to the necessary

said hollow shflit and 1)r03eet1n0 beyond the | direction of the pull of the horses as to pre-
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vent grinding, 511(1111{.), of the wheels, and over-
exertion on the part of the horses, the lashing
of which to urge them forward at such tlmes
1S & COMMmOIn bl“llt on street-railways.
There have, however been car-trucks con-
“structed in Whleh the axle of each wheel has

been adjustable obliquely independently of

that of the opposite wheel, so that two oppo-
site wheels would at the same time conform to
the direction of the draft. In one such truck
the axle of each fore wheel 1s connected by a
link with the diagonally-opposite hind wheel,
and the hind-wheel axles by other links con-
nected with a forward equal-armed lever piv-
oted to the truck-frame, and this equal-armed
lever is provided-with & rigid forward-project-
ing arm, rigidly secured to the axle of a pair
of gmde Wheelb,, which travel in front of the
truck. This contrivance necessitates an ex-
tra pair of wheels, which have a continuous
axle, and are themselves objectionable, on ac-
count of orinding the rails, and they, besides,
cmmnumc%te obhque movement to ail the
truck-wheels at once, while it 1s desirable the
fore wheels should benm to turn first, and
often while the hmd wheels are on stralﬂht
track.’

In another truck the independent axle of
each wheel is provided at each end with an
angularly-sliding bearing, and the fore and
hind wheels are so connected as to be ad-
justed simultaneously through connection with
the draw-bar or tongue of the car.

A fruck has also been invented in which
such wheel has an independent axle mounted
in a swiveling bearing at 1ts outer end and a
sliding bearing at its inner end, the sliding
bearing being connected by a link or rod di-
rectly with an operating device in front; but
in this arrangement the driver has no leverage
to facilitate the adjustment of the axles.

I will now proceed to describe my invention

and point out its distinguishing features with
respect to the state of the art, as hercinbe-
fore set forth.
- In the accompanying drawings, Iigure 1
is a view of the bottom of a double-end car
‘provided with trucks according to my inven-
tion. Kig. 218 a section of thc car immedi-
ately behind the dash-board, the wheels and
arms being in full lines. I‘]ﬁ. 3 1llustrates
modifications of the devices for adjusting the
wheels. ' Iig. 4 1s a section similar to Ifig. 2.
Fig. 4* is a sectional view, in detail, of “the
wheel-adjusting and brake- operafing 'shafts.
Fig. 5 is a detail: top view, showing a single
wheel and axle and the beariugs. Fig. 6 is
an 1nner-side view of the same. Ii1g. 7 shows
a platform-car just entering a curve of the
track. Fig. S is a bottom view of a car which
travels with the same end always front.

The Jetter A indicates the bottom of the caxr.
B is the outer lower frame-beam, and C an in-
ner beam. I indicates what-
known as ¢ Dotterer boxes,” located under and
secured to the outer tfraine, 13, as the bearing-

boxesof theouter endsof theindependent axles |

are commonly.

I Ii of the Wheels. Under the inner beams, C,

are secured pendent frames If, each having a
top and a bottom plate, G G" in which arve
formed coincident curved slots g g’. The up-
per plate, G, of each of these frames is bolfed
snugly to the under side of one of the inner
beams, C.
H indicates bearing-box frames, which sup-
port the bearings A A , arranged to move ver-
tically therein. The lower “bearin os, I, are

each provided with journals ¢, upon which are
mounted friction-rollers I, which fit and travel

in the lower curved slots, ¢'. -

The npward projections, A%, which are cast
upon the top bearings, Al, are each provided
with upward-extending arms [, terminating

in journals, upon which are friction - rollers

I/, Tig. 6, which fit and travel in the upper
curved slots, .
the arms [ are squared to fit into sockets m
m the ends of arms M, which extend toward
the longitudinal ceuter line of the bottom of
the car.

Now, it will be seen that When the inner

ends of the arms M are moved either way to-

ward the ends of the car, the Dotterer boxes

act as fulerum-pivots, and the axles K are

moved to positions oblique with respect to the
car-frame, and the wheels may be thus set to
correspond with the curves of the railway-
track, the arms of opposite wheels being
moved in opposite directions of course. In
effecting this movement of the arms I use
the following-described devices: N indicates
sheave sprocket-pulleys mounted on suitable
journals under cross-beams near the middle
of the car, between the pairs of wheels, and N
designates pulleys secured to the lower ends
of hollow shafts S, which sarround the brake-
shafts Q' and project below the car-platforms.
O is an endless chain, passing around and
having ifs links fitting over the teeth of the
sprocket-pulleys N N!. The inner ends of

arms M of two opposite axles are secured, re-

spectively, to the opposite strands of this
chain, so that when the hollow shaft S and
pulley N are turned one strand of the chain
will move toward the middle and the other to-
ward the front of the car, as indicated by the
arrows, Iig. 1, thos pulling the ends of the
two attached arms M in opposite directions,

and throwing the wheels W into oblique posi-

tions with respect to the car-frame, but pre-
serving parallel planes with respect to each
other.

In the mochﬂcatmn shown in Fie. 3 the ends

of curved arms R are shown secured to oppo-

site sides of the Dotterer box, and theiropposite
ends to the inner angularly-adjustable bear-
ig-box trame. T'he levers or arms M/ are se-

cured to these arms Iy, and extending mward

Iap each other, thus providing greater lever-
On one end, of

age for adjusting the wheels. .
the car shown in this figure, instead of the

pulley and chain, equal-armed levers N* N7 are’
used, and their opposite ends are respectively

connected with the ends of the levers M’/ by

The intermediate portions of




o 11:'011 rods Yo

. in the middle of the car, and the rods 7 termi-

* of the axles may be secured directly to the
ﬁ . - thereon, as is the ordinary brake- cham

 Tig. 1 except that the arms M’ are prolonged

- the same manner as shown in Ifg. 1.

- thrast of the axles, and iIl Figs.

 These braces are provided at their middles

. These braces suppmt the pendent frames IF

similarly to the front wheels, omitting the in-

011 the other end of the car
| sprocket pulleys are used, both at the end and

‘nate in chains which pass around said pulleys.
The:end pulleys and levers may, however,
‘both be dlspensed with, and the chains at-
_tached to rods or leading direct from the arms

- hollow shaft and operated by. being wound
Hig. 4 illustrates an a,rranﬂ'ement similar to

- and lap each other to afford more leverage.
- In Figs. 5 and 6 the levers M are se-
. cured to the angularly- adjustable bearings in

In some cases it may be desir able to brace
the supports of the bearings against endwise
5 and 8 sup-
- plementary braces v v are shown, connecting
~and bolted to the opposite curved arms R, for
the purpose of opposing the outward thrust

with eyes, which embrace the axles on the
outer side of the wheel and the end of the hub
or collar thereof, but; Wlthout touching, ordi-
narily, either the axle or hub. If, however,
from lurching of the car, the axles shcmld h&ve
an undue outward endmse thrust, its move-
ment will be opposed by the braces v, and the
bearing-support thus relieved of over-strain
1n a lateral direction outward. |

In Fig. 8, braces z are bolted to and extend
from the oppomte ends of the lower curved
-~ plates, G/, upward and inward to cross-beams
of the car fr ame, and are bolted to said beams.

against inward thrust of the axles.

In Fig. 7 is shown a top view of a platfmm
car entelmﬂ' a curve, the flooring of the plat-
form being Droken away in order to show the
position of the forward wheels, which are on
the curve, and the rear wheels being on strai ght
track. -

The car shown in I‘10 S is one which has
- but one platform, and alwws trav els with the

same end fmemos‘r In such a ear there is no.
necessity for devices for turning the rear
wheels; but they are mounted in all respects

“ward-extending levers and adjusting de‘f 1ces. |
~ When what' is known as the ¢ double-end”"
car (shown in Fig. 1) is used, the rear wheels
- for the time ]JEIIIU‘ are left free———thmt is, the

hollow shaft whlch operates these wheels is
~allowed to turn as it will as the rear wheels
conform themselves to the cur ves upon which
they are drawn.,
- Referring to Fig. 4%, which I'eplesen.tb aQ de
tail, pmtly in sectlon of the shafts for oper-
-ating the wheels and br&kes, S Indicates the
‘hollow shaft.  This shaft is mounted in a bear-
- ing, ¢, under the platform, and an upper bear-
- ing, t‘ supported by the dash-board. The

lower end of the brake-shaft is mounted in a

~ bearing, u, below that of the hollow shaft,
o -but needs 110 upper bearing other than the

r

I
\,
.

'hollow shaft, ‘mthm Whlch 113 1s &I‘l&]ﬁlﬁ‘ed

The hollow shaft is here shown as having the ,
axle-operating chains attached directly there- |

| to without the intervention of a pulley.

To a cross-beam, T, under the floor of the
car, as shown in I‘1g 7 18 pivoted a lever, 1%,
arranged to oscillate vcrtwally The rear-
wardly-extending arm of this terminates 1m-
‘mediately over the pulley N, and is provided
with a downwardly-projecting 'pin, which takes
into & hole in the flat upper fa(,e of the pul-
ley, and prevents it from turning when the
wheels are set straight. The forwadly -Pro-
jecting arm T* terminates under the front part
of the car-platform, and has pivoted to it one

end of a rod,t?, which extends upward through

a hole in the platform, as shown 1n Ifig. 2, and
is provided with a transverse foot-piece, &3, at
its top. Between this front piece and the plat-
form is a spiral spring, ¢, having one cnd
against the platform and the othel against
,_the lower surface of the foot-piece, L.eepmn |
said foot-piece and the forward end of the le-
ver T? elevated and the rear end thereof de-
pressed, so that the pin-on said rear end will
take irto the hole in the pulley; or a spring
of any suitable kind for performing the same
funection may be dlranﬂed at any comement
point.

When the car is about to enter a curve of .
the track the driver places his foot upon the
foot-piece #3, depresses it, and so releases pul-

ley N. He ma,y then turn the hollow shaft to

adjust the wheels, as desired, and when the
car passes the cmve and comes agaln upon
straight track he releases the foot -piece, the
spring elevates it, forcing down the rear-end
of the lever, the pin of which enters the hole
in pulley N, securing the wheels in proper po-
sition to travel on str aight track.,

It is obvious that the retmnmﬂ device above

‘described may be applied to the equal-armed
lever as well as the pulley.

By my above-described invention it will be
seen that the forward wheels of a car may be
easily adapted to follow smoothly and with-
ount grinding of rails any carve which the
track may make, as the degree of obliquity in

‘the adjustment of the wheels is always under
| the control of the driver, who may turn the
adjusting-shatt more or less, as occasion re-
quires.
effected, as there is no sliding friction, the fric-
tion- rollers I I’ of the an gularly a(]J ustable
bearings giving said bearings a smooth roll-
ing friction, which prevents wear of the curved
ﬂmdes

By the arrangem ent of the brake and wheel
operating Sh&ftb I economize space on the
platform, and bring both the said devices mto .
positions convenient to the driver, |
~ In addition to the other acdvantages of my
improvement it will be seen that in case of
jumping from the track a car may be so
ouided as to effect its ready replacement, the
drwer adjusting the forward wheels so0 as to
cause them to mount the rails and assome a

The adjustment of the wheels is easily



proper position thereon.
when a car gets off the track a long distance

1s frequently traveled, the passengers sub-
jected to great discomfort from jolting, and
the car-frame greatly strained before it can be |

hauled upon the rails again, and, indeed, it
often happens that the replacement of the car

must be effected by lifting it bodily, or by the

use of an inclined separate track-section.
Having now described my invention, I
claim-—

1. The combination, with the indépendenb

single-wheel axles of a railway-car, of swivel-
ing bearings supporting the outer ends of said
axles, angularly-adjustable bearings support-
Ing the inner ends of said axles, and curved
guides forming arcs of circles, of which the
axles are the radii, and supporting the said
angularly-adjustable bearings, said angularly-
adjustable bearings being provided with and

operated by arms extending inwardly and dis-

tinet from the axles, substantially as de-
scribed. -

2. In a street-railway car, the combination |

of wheels provided with independent axles
having their outer ends mounted in swiveling

bearings under opposite sides of the same end |

of the car, angularly-adjustable bearings sup-
porting the inner ends of said axles, arms se-
cured to and projecting inwardly from said

the subscribing witnesses.
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-

‘With the old truck, | angularly-adjustable bearings, links connected

to the 1nner ends of said arms, and with a
common operating device adapted for opera-
tion from the car-platform, substantially as de-
seribed. B

5. The combination of the wheels and axles,
the swiveling outer bearings, the inner bear-
ings having the upper and lower journals, ¢ ¢,
and friction - rollers thereon, the ~pendent
frames If, having the upper and lower plates
with curved slots therein, the arms projecting

inwardly from- said inner bearings, and suit-
able devices for operating said arms, substan-

tially as deseribed. |

4. The combination of the adjustable axles
of a railway-car, a hollow shaft mounted in
suitable bearings on the frame-work of said
car and connected with the axles by interme-
diate devices, and a shaft mounted within said
hollow shaft and projecting beyond the ends
thereot, and connected by intermediate de-
vices with the brakes of the car, substantially
as described. |

In testimony that I claim the foregoing I
have hereunto set my hand in the presence of

D. K. CARTTIER.
Withesses: . | | |
- JAMES L. NORRIS,

ALBERT H. NORRIS.
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