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UNITED STATES

PATENT OFFICE.

ALLEN S. SWEET, JR., OF DETROIT, MICHIGAN

IMPROVEMENT IN SUPPORTS OF LOCOMOTIVES UPON CAR-TRUCKS.

T ——

~Specification forming part of Letters Patent No. 46,280, dated October 13, 1863,

To all whom it may concern:
Be it known that I, ALLEN S. SWEET, Jr.,

of Detroit, in the GOHHtV of Wayne, in the
State of Mlchlgan have invented a certaln
new and useful Improvement in Locomotives;
and I do hereby declare that the following is
a full and exact descrlptlon thereof.

""Phe first part of my improvement relates to
the means whereby center-bearing trucks are
connected to the other portions of such struct-
ures. In traversing a straight portion ot the
road the forward portmn ot the locomotive
should lie in the center line of the truck and

be held in that position with some force; but.

it is well known that in traversing carves the
driving-wheels at the rear and mlddle, by each
clinging properly upon the rails, compel the

structure to assume a position tangential to |

that part of the rcad which 1s embraced be-
tween the two pairs of drivers, and conse-
quently carry its forward end outside of the
center of the road. Various methods have
been adopted to prevent or to allow and con-
trol this movement of the weight upon the
truck and to steady the entire machme and
properly guide and control the truck under
all conditions. ‘The means which 1 have 1n-
vented are cheap and durable, and serve the
purposes desired more perfectly than any be-
fore known to me.

A second part of my improvement relates
- to the guiding or swiveling of the truck. The
cones and flanges of the wheels of the truck
usually suffice to guide it, but the proper
keeping the rails is a matter of immense im-

portance; and my invention aids in holding

the truck in the right position while allowing
the variations which are required. The same
devices aid to hold the truck correctly when
as a last contingency the locomotive has actu-
ally left the rails. My device for this pur-

poseislightand cheaperthan any before known
to me, and may be attached to locomotives of
any ordinary construction.

The accompanying drawings form a part of
this specification.

Figure 1 is a vertical central cross-section
through the truck and the parts immediately
supported thereby. Fig. 2 is a view of a
portion on a larger S(,ale

vertical longitudinal section throu gh the truck
and the parts connected thereto.
ylan view of the same,

Fig. 4 1s a

Fig. 3 is a central .

Similar letters of reference indicate like
parts in all the figures. The tints are used
merely to distinguish parts.

-To enable others skilled in the art to make
and use my invention, I will proceed to de-
describe its construction and operation by the
aid of the drawings and of the letters of ret-
erence marked thereon.

A is a portion of the frame of a Jocomotive.
It is rigidly attached to the boiler and may be
of any construction. It represents the weight
which is to be supported upon the truck.

B B are the wheels, b b the axles,
frame, and D the sprmgs of a truck All

these pflrts, as also the plntle or king-bolt E,

may be of any approved construction with the
exceptions to be noted below.

A slot, k,1s provided in a housing, H in the
frame C, to allow the king-bolt I, and conse-
quently the entire supported mass, to move
laterally upon the truck. This slotis adapted -
to receive and properly inclose the cylindrical
box G, through which latter the king-bolt L
plays in its vertical movements by the action
of the springs D. A split key, ¢/, prevents the
king-bolt K ﬁom becoming dlsconnected from
the t1 uck under any circumstances. The slot
l is just sufficiently long to allow a side move-
ment of the eylindrical box & and 1ts connec-
tions equal to all the divergence or side move-
ment of the locomotive upon the truck which
is required, and is of a cylindrical form to al-

low the trmk to pitch and oscillate by the free

turning of the c¢ylindrical box (¢ within it.

M M’ are two stout cross-beams adapted to
support the entire weight transmitted through
A and transfer it to the springs D D, as rep-

resented. Pieces m m/, formed as represenfed

are bolted upon their outer faces at the points
indicated, leaving a rectangular pocket be-
tween each beam a,nd 1ts side piece. N N’are
stout pendulous cams vibrating upoun stout
bolts or axes P P/, and traversing each upon
the top of a (,ross beam, M. Hach of these
cams 1s guided by a 5pur n or #', which pre-
vents the displacement of the bearmg surfaces
by being restrained in the rectanﬂular pocket

above referred to.

The weight of the entire forward end of the
locomotive is carried upon these cams N N/,
and by their aid is allowed fo traverse side-
‘wise when required. I attach great impor-
tance to invention because of its allowing the
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extreme refinement in the form of the cams
which I have adopted, and the consequent
delicacy in the action, united with great
strength .and durability. If these cams are
segments of a circle and are hung at their
centers, the front end of the locomotive will
move sidewise upon the truck without proper
resistance. I avoid this evil and secure the
desired conditions under all circnmstances by
the following plan:

I make my cams N N’ of suitable length to
meet the space between truck and smoke box,

which varies according to the construction of

the engine. 1 draw a perpendicular line
through the center of cam and a right:angle
line across 1t corresponding with the lower or
extreme outer bearing-surface of cam. Coin-
cident with this line 1 make a perfect plane in
the center of the bearing-surface on which the
weight of the front end of the engine rests,
when npon a straight part of the road, with
sufficient firmness to maintain its stability
when running over imperfect road on straight
lines, thereby avoiding a tendency to sinuous
motion from the above cause. Then by inter-
section of lines, as shown on Fig. 2°, I lay out
the balance of the tread or bearing surtace of
cams on either side of the plane surface, so as
to enable the gravity of the front end of the
engine to counteract or counterbalance the
centrlfugal force, and the tendency of the front
end of the en gme to remain outside of the cen-

ter line of road after it has turned a curve.

The peculiar shape of . the cams makes my in-
~vention a perfectly compensating arrange-
. ment. These cams can be used either side up
to meet peculiarities in construction of en-
gines. |
~ 1 make the surface of the tOp of the cross-
beams M M’ perfectly plane, and it may be
observed thatthe cams N N/ and the working-
~surfaces of M M’ may be mnade of any desired
material.

It will be seen by reference to the drawings
that the plate K, which receives the cams N
N/, 18 made with a hole in the center to slip
over the center-pin E. On either side of the
center of the plate (which should be made of
wrought-iron) are two ears & k&, to receive the
cams N N/ and. bolts P P/. The top surface
of this plate K is faced off, as also the center
plate, which is made of cast iron and bolts on-
to the smoke-stack, with a boss running up-
- ward through the same to receive and sustain
the center-pin K. DBetween these two sur-
faces is to be inserted a steel or composition
plate, L, to enable the plate K and its con-
nections to revolve or swivel sufficiently to
accommodate the position of the truck when
curving either to the right or left, thereby
presenting the bearing-surfaces of the cams
N N/ always fairly and properly upon the
cross-beams M M/, These two plates K L
should slip freely, so as to fit easily around
the center-pin . The cams N N/ can be re-
moved by simply raising the engine three or
four inches and removing the bolts I? P/; or

the whole can be slipped off the center-pin I

by raising the latter out of the truck.

I will now describe my means of guiding or
aiding to guide the truck.

I is a chain extending from the right-hand
rear corner of the truck-frame C to a rigid

arm, 7, extending down from the left SIde of

the locomotwe irame A at any convenient
point considerably in the rear of the truck, as
represented.

J 18 a similar chain extemlmq crosswise of
the chain I, and connecting the left-hand rear

corner of the truck-frame Ctoa rigid arm, j,

extending downward from the right side of
the locomotive-frame A at a point opposite to

7. Hach chain is provided with a screw-bolt

and with nut and jam-nut for adjusting its
length, and both are so adjusted that they are
a httle slack while the locomotive is running
properly on a straight portion of the road,
and exerts under such conditions no influence

whatever, except in cases ot obstructions on
or defects in the rails over which the truck-

wheels pass. In the latter case this arrange-

ment of chains almost entirely precludes the
possibility of the swiveling of the truck, and
the wheelsmaintain exactlyor verynearly thelr |

natural position, and sosoon as the faulty point

is passed they assume their positions as if noth-

ing had happened. Xven if the locomotive is
thrown off the rails from any cause, the chains I
and J become of servicetohold thetruckin very
nearly the right position, and by so doing they
diminish the damage resulting from such an
accident. They also, by reason of their pe-
culiar arrangement, perform a novel function
and contribute to avoid the liability of getting
off the rails upon a curve. S0 soon as the lo-
comotive commences to traverse a curve the
movement of the forward end of the frame A
outwardly upon the truck in the manner de-
scribed in the early portion of this paper moves

the arms ¢ and § somewhat in the same direc-
‘tion, and thus pulls one chain and slackens
the m:her so as to incline the truck in the .

right duectlon to correspond with the curva-
ture of the road, and thus tends to compel the
truck to run properly in addition to the guid-
ance due to the flanges of the wheels. Sup-
pose, for example, the road curves to the
right. The truck commences to follow 1t 1n
obedience to the ordinary guidance, and the
forward end of the locomotive traversing upon
the supports N N’ assumes a position so far
to the left or outside of the center line of the
truck as corresponds with the extent of the
curvature of the road according to the well-
known law referred to above, and thus moves
the hangers ¢ and j also to the left, but to a
less extent. This movement is just sutficient
to tighten the chain I and slacken the chain
J, and the tension on I, by pulling back the
inner side of the truck, keeps 113 favorably to
its work.

A similar or nearly similar result may be
produced by leading the chains I and J from

the rear corners of the track forward, instead
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of backward; also by leading them from the
rear corners of the truck-frame to a single
point.under the center line of the locomotive;
also by leading them from the center of the
rear of the truck-frame to the side hangers ¢
and j, it being necessary simply that the
chains lead from the rear of the truck-frame,
8o as to cause the swiveling in the right di-
rection, that they lead a considerable distance
forward or backward, and be nearly horizon-
tal, so that they shall not prevent the plung-
ing or vertical oscillations of the truck, and
that they stand greatly inclined on the hori-
zontal plan, so as to act at a properadvantage.
These chains, thus arranged, contribute to
guide the truck around the curves and dimin-
ish or do away altogether with the grinding
of the flanges of the wheels of the entire loco-
motive against the inside of the outer rail.

1t will be observed that an adjustment of

the chains I and J may-be performed by the
engineer with any degree of nicety to suit any
road, and that this may be done with very or-
dinary skill.. Springs may be inserted at the
junctions of these chains with the frame either
of the locomotive or of the truck, or of both,
if desired, in order the better to adapt the ma-
chine to all the conditions which obtain for
briet periods, as, for example, the momentary
increased tension on a chain in leaving a quick
curve and commencing to run on a straight
line; but I believe the natural elasticity of the

parts suificient for all cases met with in ordi-

nary practice.

My entire invention, as represented and de-
scribed, is applicable to all kinds of trucks in
use, at slight cost, and involves a necessity
for no radical changes in the construction in
order to apply the improvement, and is less
expensive to build new than any other pos-
sessing kindred properties. It adds but little
orno weight to the lightest truck, and in many

"Instances saves hundreds of pounds of weight.

And lastly, 1t is believed to be a more safe ar-
rangement than any other now in use.
The drawings only show my improvement

upon what is called the “dead-truck,” because |

that truck is chiefly used; but it is quite as
easy to put 1t on any other of the improved

constructions of truck. To put it on what is
called the “spring” or “Roger’s” truck, no
cross-beam is necessary, but simply a change
in center-plate is all that is required to fit the
truck to receive the improvement, making it
much more simple than the one shown in the
drawings. |

I am aware that Messrs. Davenport &
Bridges and many others have employed par-
tial rollers to support a portion of the weight
of a car or locomotive upon trucks; but in such
the surfaces were concentric to the bolt which
formed their axes and the partial rollers were
used to allow the swiveling of the truck,
merely, and were neither used, like my cams,
for the purpose of enabling the front end of
the engine to move sidewise upon the truck,
norso constructed and arranged, like my cams,
as to induce by its gravity an active tendency
to return to its usual ecentral position.

I do not confine myself to the precise num-
ber of the cams N N’ represented, as one such
cam may sutfice, or four or more may be used
if preferred ; but, o

Having now fully described my invention
and explained in what manner 1 propose to
carry 1t into effect, what I claim as new and
as my invention, and desire to secure by Let-
ters Patent, is as follows:

1. Mounting a locomotive upon its truck
through the aid of one or more cams, N N/, ar-
ranged to roll transversely to the motion of
the trucks, substantially as represented, and
having their bearing-surfaces formed substan-
tially as described, and for the purpose herein
set forth. - |
- 2. The within-described arrangement of
chains I and J, eonnecting the rear end of the
trock-frame C to the locomotive-frame A, sub-
stantially in the manner and for the purpose
herein set forth.

In testimony whereof I have hereunto set
my hand 1n the presence of two subseribing -
witnesses. |

ALLEN S. SWEET, Jx.

Witnesses:
JOHN IFULLER,
JOHN B. SUTHERLAND.
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