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UNITED STATES

PATENT OFFICE.

JOSIAH J. SHERMAN, OF ALBANY, NEW YORK.

IMPROVEMENT IN CAR AND TRUCK CONNECTIONS.

Specification forming part of Letters Patent No. 38,182, dated April 14, 1863.

To all whom it may concern:

Be it known that I, J. J. SHERMAN, of Al-
Lany, in the county of Albany and State of
New York, have invented a new and useful
Improvement in Car and Truck Connections
for Railroad-Cars; and I do hereby declare
that the following is a full, clear, and exact
desceription of the same, reference being had to
the accompanying drawings, making a part of
this specification, in whick—

Figure 1 is a longitudinal vertical section of
a car-truck with my improvement attached,
taken in the line 2z #, Fig. 2. Fig.2is a trans-
verse vertical section of the same, taken in
the line y y, Iig. 1; Fig. 3, a section of a truck,
showing a modification of my invention, taken
in the line z#, Fig. 4, Fir 4is a secticn of
Tig. 3, taken in the line 2/ /; Figs. 5,6, 7, 8,
and 9, sections of medifications of my inven-
tion detachcd from the truck.

Similar letters of reference indicate corre-
sponding parts in the several figuree.

The object of this invention is to diminish
the lateral force upon the rails of a railroad
and the wheels of a car-truck of the strains
and concussions caused by the lateral move-
ments of the car, to e: 82 the motions of the car,
and to facilitate the required changes in the
relative position of the trucks of a car in turn-
ing or passing over curves. . ‘

To enable those skilled in the art to fully
understand and construct my invention, I
will proceed to describe if.

A, Figs. 1 and 2, represents a car-truck,

which may be constructed in the usual or any

proper way, and B is an iron cross-piece se-
cured to the truck transversely, half-way be-
tween and parallel with the axles C C. The
cross-piece B has enlarged ends, which are
converted into boxes by sinking in the center
of each, on their npper sides, a smooth cavity,
@, which, in the present instance, is a segment
of abollow sphere, say five and one-halfinches
deep at the center and fourteen and one half
inches in diameter at the surface.

D is a cross-piece, which is precisely similar
to B, and is secured transversely to the bottom
of the car in such position that when the
trucksand the car are in place the four ecavities
@ of the cross-pieces B of the two trucks will
coincide with the four cavities &’ of the cross-
pieces D D, and the cavities « a’ form four in-
closures directly over or a little within, as may

be desired, the rails of the road and midway
between the axles of their respective trucks.
‘Within each of these inclosures there is placed
a smooth cast-iron ball, E—say eleven and
one-half inches in dia.neter, or of a diameter
exceeding the space between the top and bot-
tom of the ineclosures just sufficiently to pie

vent the top and bottom boxes from touchirg

each other during any required movement of
the trucks, as in passing over joints or other
irregularities of the road. To diminish their
weight, these balls may be made hollow, ard,
in ordinary cases, with good iron, need not ex-’
ceed an inch in thickness of shell; and for the

-samereason such partsof the boxes as will safe-

ly admit of it may be madehollow; or,aswillle
presently seen, as it is not in all cases indig-
pensable that they be formed upon ecross-
pieces, they may be otherwise lightened by
any desired change of design in their exterior
form or manner of adjustment upon the car
and trucks not incompatible with their pur-
poses, as hereinafter explained.

To prevent the escape of the balls E from
their inclosures in the case of any extraor-
dinary accident; each pair of cross-pieces, or
the car and the trucks, may be confined fo-
gether by two or more loose chains, F, so ad-
justed as not to permit thie boxes to separate
sufficiently for the Lalls to pass, and yet not
to interfere with theiraction within the proper.
limits. ‘

To illustrate the operation of my improve-
ment, let the balls E in Tig. 2 be supposed
to represent the position of each of the four
balls, and the Dboxes of said balls the posi-
tion of the boxes of the other Dalls when the
car is at rest or unaffected by any lateral or
other horizontal movement. Let the red out-
lines in Fig. 2 show their position at the in-
stant of equilibrio after the maximum effect
of a powerful horizontal impulse from. the
right upon the car, and ¢ the line of incidence
between the car and the track, and by conse-
quence also between the car and the Trails.
It will be seen that to drive the balls to the
position represented in red outlines in IMig. 2
the car must have been moved with a lateral
impulse of sufficient force to overcome the
threefold resistance of, first, the initial inertia
of the car; second, the series of inertias pre-
sented to the series of directions in which the
balls react upon the car; and, third, the su-




peradded weight of the car which bas been
lifted bodily the height indicated by the two

spaces between the ball and the top and bot-
tom of its inclosure. It is obvious that the
force of this impulse,instead of being metupon
the rails, the wheels, or the trucks, in a hori-
zontal direction, bas, by the intervention of the
balls, been ﬁrst recelved at the perpendicular
line of incidence # of Fig. 2, and thence pro-
gressed to the oblique one, ¢, which is the near-
est approach it has been allowed to make to a
direct horizontal action. Itisalsoobviousthat
in whatever direction a horizontal impulse.to
the car may occur, and whether slight or vio-
lent, its motion Wﬂl be eased by the gradu-
ated action of the balls, and that the move-
ment of the balls being free and comparatively
without friction the trucks will turn readily
to {heir proper positions in passing over the
curves of the roal. It will also be seen that
the action of the balls is particularly advan-
tageous under the centrifugal force generated
by the velocity of tl:e cars over curves. It is
well known that this force gives the cars a
tendency to ecrowd upon the outer rail, which
isin practice aimed. to be counteracted by
elevating that rail, but as this remedy is, by
nceessity, a fixed one, and consequently per-

fect only in veélocities exactly coinciding with.
the fixed adjustment of the rail, it is ob\ ious’|

that a variable elevation of the car depending
constantly for'its degree upon the degree of
centrifugal force will meet this defeet, and
that this d.fect is not only met by the action
of the balls above cxplained, but that the fric-
tion, retardation, and other evils of a lateral
pressire of the flan_es of the wheels upon the
rails are diminished, it not entirely avoided,
by the downward direction of the lines of in-
cidence through which the force is resisted.
Although I consider a ball of about eleven
~ and one-half inches diameter with cavities of

the boxes segments of a sphere about one-

fourth larger, as suitable dimensions for use
uponthelargest class freight or passenger cars
going at moderate velocities, (and the higher
tlie velocity the less should be the play of the
ball,) yet T do not mean to confine myself to
these, or to any particular proportions between
thie size of the ball and the curves of the cavi-
ties, provided the latter are large enough to
allow a movement of the ball, and in cases
where there islittle occasion to provide against
the force of centrifugal or other horizontal
_action, the forms of the cavities may be modi-
fied by adopting any larger curve which may
be preferred, and limiting the play of the ball
by teumnatmg the curves substantially as
represented in Fig. 7 by the perpendicular
sides d. Nor do I mean to confine myself to
a spherical form for these curves, as any oval
or other curvilinear, or even a \/-shaped figure
may be used with more or less advantage, ac-
cording to the circumstances of each particu-
lar case. :
Although my invention is not intended, in
the cases above described or referred to, to
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supersede the use of springs, which may be
used as usual, yet it admits of modifications
by which they may be combined with it to act
either as substltutes for or auxiliary to others,
as shown in Figs. 5, 6, and 9.

In Fig. 6,eis an 1r0n collar surrounding the
ball E, mth sufficient space between them to
allow the desired play of the ball, and ffa
surrounding recess in the cavity to be com-
pactly ﬁlled with a ring of vuleanized rubber,
¢, upon which the collar presses. The collar
should project a little within the recess to pre-
vent its displacement, whiech is also further

-guarded against, and that of therubber also,

by the curved sides of both the collar and the
recess.

In Tig. 5, ffis the surrounding recess for
the rubber ¢g. & is a cireular inmc, in whicl
it is formed, and which is secured to the truck,
and i is a surround'nff projection of the top of
the box, the form of which is changed sub-
stantially as shown. It will be seen that by
allowing a snitable space between the box and
the frame for play to the box both a down-

ward and horizontal spring is afforded to the

car. In these cases Figs. 5 and 6 it is not
indispensable that the upper boxes or those
attached to the car should be provided with
the springs, yet they may be, so if preferred.

Fig. 8 represents a modification, in which a -
pI‘O_](,(,tln(" cylinder, j, with the propel con-
cavity formed in its lower end, is” substituted
for the upper box before described. In this
case the bottom cavity is formned in the boxm,
which is designed to be suspended from the
truck by means of the flanges &k . This cyl-
inder j. projects into the box, which is made
deep for the purpose, sufficiently to have its
horizontal movements properly limited by the
sides of the box. In proportioning its diame-
ter to that of the cavity of the box, it should
be borne in mind thatwhen the ball moves one
inch lhorizontally the cylinder moves two
inches, and’'in that ratio.

As shown in Fig. 9, the rubber Qprm g and
collar e may be used upou the cy hmler by re-
versing the order of arrangement shown in
Fig. 6. In this case, as the interior diameter
of the lower side of the collar should be smaller
than the diameter of the cylinder, the latter
should be made in two parts, as shown ia Fig.
9, to admit the collar to its place

’In the cases Leretofare described or referred
to the use of iron or other metallic or unyield-
ing substance for the balls E has been sup-
posed, but I do not mean to confine myself to
these, of in all cases to the use of the balls
themselves, as one or more of the objects of
the invention may be attained and a modified
action of the boxes, which in some cases may
be preferred, obtained by substituting a semi- -
elastic substance for metal in the balls or an
elastic substance—as vulcanized rubber—for
the balls themselves. Ifvulcanized rubber is

-used, boxes with cavities, substantially like

those of Figs. 1, 2, and 7, should be employed,
and a conical forlq substltuted for spherical, as
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shown in Figs. 3 and 4 at I/, in order to steady
the rubber. The rubber F’ should be fitted to
fill the cavities compactly, (exceptinsome cases
in a longitudinal direction, as presently ex-
plained,) so as to substitute the atomic mo
bility of the rabber for the bodily mobility of
the balls, The edges of the cavities should be
rounded to prevent cutting the rubber, and
the perpendicular thickness of the rubber ad-
justed to the depth of the cavities in such a
manner as to keep the upper and lower boxes
sufficiently apart to allow the required play
between them underalldegrees of compression
to which the rubber will be subjected. These
rubbers ¥’ may be strengthened to any re-
quired degree by forming them upon an iron
or other metallic core, clongated like them-
selves perpendicularly. In like manmner tLe
balls E may be coated with rubber, if desired.
It is obvious that in this modification of the
invention, all relative movement of the car and
the trucks being, as before, qualified by the
peculiar restraints interposed by the boxes,
and the mobility of the particles of the rubber
supplying the place of the mobility of the ball,
part of the advantages atiributed to the action
of the balls are obtained, with the additional
one of a universal spring to the car, or one
acting in all directions. The circular move-
ment of the truck upon its axis in turning
large curves of the road is so slight that very
little longitudinal play of the balls or of the
boxes torespond toit is needed. Forinstance,
on a curve of one thousand feet radius, with
the trucks of the car fifty feet apart from cen-
ter to center, and the vertical centers of the
two inclosures of each truck four feet apart,
the longitndinal movement of a bottom box
forward or backward of its top box would not
exceed six-tenths of an inch, and as but half
this movement is made by the ball it is not
required to depart from the center of either
cavity more than three-tenths of an inch—a
space so inappreciable in the proportions be-
tween the balls and their inclosures or the di-
mensions of the cavities I have proposed as to
require no special provision for it. In cases
where much smaller curves of the road are to
be provided for, and increased play in that
direction given to the balls, the bottoms of
the cavities must be elongated by flattening
their curves longitudinally, or the cavities
themselves may be made oblong. -Where
elastic rubber is used in place of the balls, in-
stead of elongating either the bottom or the
whole of the cavity for this purpose, an outer
portion only should be elongated—say to a
depth of from one-fourth to one-third that of
the cavity,and with a taper to the interior line

where the elongation commences, as shown in
Fig.3. The rubber should not fill this added
space compactly, except when forced into it
by theactionofthe truckin turning curves; but
as itisnot desirable to allow much longitudinal
play tothe ballsortothe boxes,and as it will be
necessary in some cases to provide for sharp
curves in the road, the upper cross-pieces D
should in such eases be used and attached to
the car by means of a key-bolt, H, in the cen-
ter, as shown clearly in Fig. 4,and turn upon
sliders G, substantially in the manner the
trucks themselves ordinarily turn. These
sliders should be curved inwardly, and be
segments of a cirecle of which their distances
from the center of the key-bolt is the radius,
and care should be taken that they are of such
length as not to be overreached by the move-
ments of the cross-piece, but that they shall
afford a full-width bearing to their boxes in
all positions they may take in turning curves.
This arrangement, it will be seen, does not in-
terfere with the distinetive action of the boxes,
but operates entirely through their medium,
and serves only to extend its range.

Tam aware that car-bodies have before been
supported upon their trucks through the me-
dium of metallic or convex plates, so as to
permit lateral or oscillating otion, as de-
scribed in Letters Patent granted to Thomas
P. How on the 11th of March, 1851, and to
Thomas E. Roberts on the 16th of Aungust,
1859, The first-named device is essentially
different from mine, inasmuch as the bearings
are not so constructed as to restore the car-
body to its normal position by their own auto-
matic action. Roberts’ invention is inferior
to mine, in providing for a rocking rather than
a direct lateral motion, and requiring accurate
balancing to secure its full efficiency.

Having thus described my invention, what
I claim asnew, and desire to secure by Letters
Patent, is—

1. Yhe employment or use of balls E or rub-
bers F’, interposed between the trucks and
the car-body in snitable boxes, when the said
parts are constructed and combined, in the
manner herein specified, so as to permit free
motion of the car-body laterally in either di-
rection, and afterward restore it automatically .
to its normal position.

2. The combination of the annular springs
¢ with the bearings e f % ¢ j, or any of them,
when arranged to operate in the manner and
for the purposes herein specified.

JOSIAH J. SHERMAN,

Witnesses:

Paur I, COOPER,
‘WILLIAM LANSING.




