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" To all whom it may concern:

IO

I5

20

25

30

35

40

45

5o

Be it known that we, ALBERT J. PITKIN and
JAMES E. SAGUE, citizens of the United States,
residing at Schenectady, in the county of
Schenectady and State of New York, have in-
vented certain new and useful Improvements
in Locomotives, of which the following is a
specification.

Our invention relates particalarly to that
class of locomotives in which trailing wheels
are used in connection with relatively large
driving-wheels; and the object of our inven-
tion is to provide improved mechanism for at
times shifting a part of the weight of the en-
gine from the trailing wheels and the forward
truck to the driving-wheels.

In carrying out our invention we connect
the springs of the trailing wheels and the
springs of the driving-wheels on each side of
the locomotive by a system of links and le-
vers and also connect the system of levers on
one side of the engine with those on the op-
posite side by a cross-bar. The main equal-
izing-levers are provided with pivots or ful-
crums arranged in hangers secured to the
main frame; and these pivots are arranged to
normally bear against seats in the hangers
and to turn in these seats in such manner as
toproperly distribute the weight tothe trailing
wheels and the driving-wheels and also to the
forward truck for normalrunning. In order
that the pivots or fulerums may be shifted in
such manneras to transfera part of theweight
of thelocomotive from the trailing wheels and
the forward truek to the driving-wheels when
starting or when climbing a heavy grade and
while the engine is running at slow speed, we
provide means for moving the before-men-
tioned pivots out of theirseats and for bring-
ing into play other pivots, which aré adapted
to seat themselves on the main equalizing-le-
vers in such manner as to change the lever-
age and shift a portion of the weight of the
locomotive from the trailing wheels and the
forward truck to the drivers, thereby increas-
ing the traction or adhesion of the latter.
The mechanism for thus shifting the ful-
crums preferably consists in levers operated
by a compressed-air engine or othersuitable
engine, which are connected with a bar ar-
ranged normally above the main equalizing-
levers, but adapted to be forced down upon

them in such manner as to cause the pivot-
pins of the levers to be displaced from their
seats and to seat themselves in bearings on
the levers in advance of the main pivots.
The engine for operating the shifting mech-
anism may be under the control of the engi-
neer in his cab.

The details of construction will be herein-
after more fully deseribed.

In the accompanying drawings, Figure 1 is
a side elevation of a locomotive with our im-
provements applied, so much only of the
usual mechanism of the locomotive as is nec-
essary to illustrate our invention being indi-
cated. The front portion of one of the out-
side frame-pieces is partly broken away in
order to show mechanism in rear thereof.
Fig. 2 is a plan view of the locomotive-frame
and carrying-wheels with our improvements
applied. Fig. 3 is a view on an enlarged
scale and in plan,showing more clearly the
manner of applying our improvements. Fig.
4 is a detail view in section on the line 4 4 of
Fig. 5. Fig. 5 is a view on an enlarged
scale, Showing our improved mechanism for
shifting the fulerums of the equalizing-le-
vers, the view being taken from the inside of
the locomotive-frame. Fig. 6 shows a trans-
verse section on the line.6 6 of Fig. 5 look-
ing in the direction of the arrows. TFigs. 7
to 10, inclusive, are perspective views of the
castings counstituting the hangers for the
equalizing-levers. Fig. 7is a view of the in-
ner side of the inside casting. Tig. 8 isa
view of the inner side of the outside casting.
Fig. 9is a view of the outer side of the in-
side casting. Fig. 10 is a view of the outer
side of the outside casting. Fig. 11 is a per-
spective view of a filling-piece for spacing
the castings at their lower ends,

The main frame of the locomotive is simi-
lar to that shown in Patent No. 667,340, of
February 5, 1901, granted to James E. Sague.
The inside frame-pieces A are secured at their
front ends to the buffer B and extend back
under the fire-box and are connected at their
rear ends to the foot-plate C. The outside
frame-pieces D are secured at their rear ends
to the foot-plate and at their front ends, in
rear of the drivers and in front of the fire-boz,
are secured to spacing-plates d, in turn se-
cured to the frame-pieces A. The axle-boxes
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of the driving-wheels are arranged inside the
wheels and move vertically in pedestals
formed in the frame-pieces A, while the axle-
boxes of the trailing wheels are arranged out-
side the wheels and move vertically in pedes-
tals formed in the outside frame-pieces D.
The forward truck E may be connected by a
center bearing with the frame of the locomo-
tive in any usual way.

Wewill here state that ourinvention isnot

limited to alocomotive having a frame of this
particular design nor to the precise arrange-
ment of the wheels.

invention as the most convenientand as serv-
ing to show the best way now known to -us of
applying our improvements.

Springs F are mounted on the axle-boxes of
the trailing wheels. The rear ends of these
springs are attached by links f to the outside
frame-pieces D at e, while the front ends of
the springs are connected by means of links
G to a cross equalizing-bar H. The main
equalizing-levers I are pivoted in hangers J,
secured to and dependent from the main
frame-pieces A, and at their rear ends these
levers I rest on the cross equalizing-bar II.
At their front ends the levers I are connect-
ed by links K to the rear ends of springs L,
mounted on the axle-boxes of the rear driv-
ing-wheels. The frontends of the springs L
are connected by means of links I to the rear
ends of centrally-pivoted levers M, the front
ends of which levers are connected by links
m with the rear ends of springs N, mounted
on the axle-boxes of the front driving-wheels.
The front.ends of the springs N are connect-
ed by links n to the main frame-pieces A.
The arrangement of springs and levers above
mentioned is substantially the same as that
shown in Patent No. 667,340, of February 5,
1901. Our present invention is not limited
1o this precise arrangementof springs and le-
vers or equalizing mechanism, but is shown
as applied to such mechanism for the sake of
illustration.-

The pivot-pins 2 of the main equalizing-le-
vers I project through elongated openingsjin
the hangers J, as indicated in Figs. 5 and 6.
Normally the pivot-pins+ areseated at the up-
per.ends of the slots 5, as shown in Figs. 5 and
6, and the weight is transmitted through the
pins % to the levers I. This is the arrange-
ment for normal running, a certain propor-
tion of the weight of the locomotive being car-
ried by the driving-wheels, the rémainder be-
ing distributed between the wheels of the for-
ward truck and the trailing wheels. In or-
der to increase the traction or adhesion of
the driving-wheels when starting or when
climbing a heavy grade, we provide mech-
anism for moving the pins ¢ out of their seats

and providing new pivots or fulerums for the

equalizing-levers Iin advanceof the pivots 4.
On the upper sides of the equalizing-levers I
in advance of the pin 4 are secured bearing-

We have selected this
form of locomotive-frame in illustrating our

676,696

blocks 0. Above these blocks is arranged a
cross-bar O, which, as indicated in Fig. 3, ex-
tends from one side of the truck to the other
and is adapted to bear on both equalizing-
levers I at the same time. Normally the bar
O is in a plane above the bearing-blocks o,
but when it is desired to shift the pivotal
points of the levers the bar O is forced down
upon the bearing-blocks o and the leversLare
forced downward until the pins ¢ are dis-
placed from their seats. The bar O then
takes the place of the pivots ¢ and the ful-
crums for the levers I are advanced, thereby
shifting the weight. The mechanism em-
ployed for operating the bar O may be of va-
rious kinds; but an efficient form of appara-
tus for doing the work will now be described.

The bar.O is suspended from the operating-
levers P by links Q. The levers P are piv-
otally connected at r to links R, svhich are
in turn pivoted at »' to the hangers J. The
levers P are bifurcated at their rearends,and
the links Q are arranged between the arms of
the bifurcations. The front ends of the le-
vers P are connected with the piston-rods S
of the engines T, which operate them. We
may employ compressed-air engines or other
suitable engines for operating thelevers. The
cylinders are attached to frames U, secured
to the main frame-pieces A, the frames U be-
ing connected together by a cross-frame U’.
Each hanger is made up of three separate
piecés. The inside piece j' isof the form in-
dicated in Figs. 7 and 9. Itisshouldered at
4% to fit the under side of the frame-piece A,
as indicated in Fig. 6, and it is formed with
a housing 7® to receive the lower end of the
link R. 1t is also slotted at j° to gnide the
end of the bar O. The outside casting (shown
in Figs. 8 and 10) is provided with a shoulder

44 adapted to fit the frame-piece A, as indi-

cated in Tig. 6, and both castings are pro-
vided with elongated openings j for the pivot-
pin 2. The equalizing-lever1isfree to move
vertically between the lower portions of the
castings, which latter are spaced by spacing-
blocks V, (shown in perspective in Fig. 11,)
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which are bolted to the hanger-castings at

their lower ends. The spacing-blocks pro-
jeet below the lower ends of the castings and
are connected on opposite sides of the loco-
motive by a cross-piece W.

It will be of course understood that when
the levers P are operated to force down the
longitudinal equalizing-levers I the springs
of the drivers and trailing wheels are put un-
der tension. The pins 2 are, however, free
to move vertically in the slots at this time
and while the levers I rock on their fulerums
at 0. As soon as the levers P are raised the
springs of the drivers and trailers cause the
longitudinalequalizing-leversItobereturned
to their normal position, the pins 7 restingin
the seats at the upper ends of the slotsj. By
the mechanism shown a very considerable
portion of the load may be taken from the
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trailing wheelsand forward trucks and added
to the driving-wheels, the center of gravity
of the locomotive remaining the same.

In a locomotive where the normal weight
on the. drivers is, say, ninety-five thousand
pounds if the fulerum is advanced four and
one-fourth inches twelve thousand pounds
would be added to the weight on the drivers,
making the total weight thereon one hundred
and seven thousand pounds. This would be
the easein alocomotive of the type illustrated
in Figs.1 and 2 of the drawings and where
the fulecrum-shifting mechanism is arranged
to operate in the manner hereinbefore de-
scribed.

It has heretofore been proposed to transfer
weight from the trailing wheels of a locomo-

tive to the driving-wheels; butin such prior’

construction there was no connection between
the equalizing mechanism on one side of the
locomotive with that on the opposite side,
and, further, in the prior mechanism the ful-
crum or bearing point was shifted bodily
fore and aft, necessitating great power to
overcome the great friction involved. In the
mechanism which we employ this fore-and-
aft movement of the pivot or bearing is done
away with and the frietion incident thereto
avoided.

We claim as our invention—

1. Egualizing mechanism for locomotives,
comprising an equalizing-lever and two ful-
crums, on each side of the engine, which lat-
ter are located close together at the middle
portion of the equalizing-lever, and mechan-
ism for displacing one fulerum on each side
of the locomotive and bringinginto operative
position the other fulerum.

2. The combination of the trailing wheels,
two sets of driving-wheels, the springs for the
trailers and driving-wheels, the equalizing-

Jlevers, connections between the equalizing-

levers and the springs, two fulerums on each
side of the locomotive, which latter are lo-
cated close together at the middle portion of
each equalizing-lever on which they bear,
and mechanism for displacing one fulerum
on each side of the locomotive, and bringing
into operative position the other fulcrum.

3. Equalizing mechanism for locomotives,
comprising two fulerums on each side of the
engine, and mechanism for displacing one
fulerum on each side and bringing into op-
erative position the other fulerum, whereby
a portion, but not an excessive part, of the
weight of the engine is shifted from one set
of wheels to another set.

4. Alocomotive,comprising driving-wheels,
trailing wheels,and equalizing mechanism on
opposite sides of the engine, and two ful-
crums on each side,in combination with mech-
anism for displacing one fulerum and bring-
ing intooperative position the other fulerum,
whereby a portion, but not an excessive part,
of the weight of the engine is shifted from
one set of wheels to another set.

2

5. Equalizing mechanism for locomotives,
comprising an equalizing-lever on each side
of the engine, provided with two fulerums,
and means for moving out of operative posi-
tion one fulerum of each lever and bringing
into operative position the other fulerum,
whereby a portion, but not an excessive part,
of the weight of the engine is shifted from
one set of wheels to another set.

6. Equalizing mechanism for locomotives,
having on each side an equalizing-lever, pro-
vided with a pivot for normal running, and
mechanism for moving said pivot out of op-
erative position, and bringing into operative
position another pivot when it is desired to
alter the fulerum of said lever, whereby a
portion, but not an excessive part, of the
weight of the engine is shifted from one set
of wheels to another set.

7. Equalizing mechanism for locomotives
having on each side of the engine an equaliz-
ing-lever provided with a pivoet for normal
running, in eombination with mechanism for
moving said pivot downwardly to unseat it
and for moving downwardly into position an-
other pivot for said lever, whereby a portion,
but not an excessive part, of the weight of the
engine is shifted from one set of wheels to an-
other set.

8. The combination of the locomotive-
frame, hangers attacked thereto, equalizing-
levers pivoted in said hangers, a cross-bar
arranged in a different vertical plane from
the pivots before mentioned, and mechanism
for forcing the cross-bar down upon said
equalizing-levers to move the pivots thereof
out of their seats and to alter the fulecrum-
points thereof.

9. The combination of the locomotive-
frame, the equalizing-levers, the hangers se-
cured to the frame in which the levers are
pivoted, the cross-bar guided in the hangers
and meansforforeing the cross-bardewn upon
the equalizing-levers to displace the before-
mentioned pivots of the levers.

10. The ecombination of the lecomotive-
frame, the equalizing-levers, the hangers in
which they are pivoted, the ¢ross-bar guided
by the hangers, the operating-levers, links by
which they are pivotally connscted with the
hangers, and links connecting said operating-
levers with the cross-bar.

11. The combination of the locomotive«
frame, the hangers secured thereto, each com-
prising inside and outside castings, the upper
portions of which are attached to the frame,
spacing-pieces between the lower ends of the
castings, a cross-bar connecting the spacing-
pieces, a housing on each inner casting, equal-
izing-levers arranged between the castings of
thehangers, pivot-pins forthelevers arranged
in vertically-elongated slots in the castings,
a cross-bar arranged above the equalizing-le-
vers and adapted to bear thereon, operating-
levers, links connecting the operating-levers
with the housings of the hangers, and links
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connecting said operating-levers with the
cross-bar which is arranged above the equal-
izing-levers. ‘
12. The combination of the locomotive-
frame, the equalizing-levers on opposite sides
thereof, the trailing wheels, the driving-
wheels, springs for the trailing wheels and
the driving- wheels, links connecting the
equalizing-levers with the springs of the driv-
ing-wheels and those of the trailing wheels,
pivots for the equalizing-levers, a cross-bar
arranged above the equalizing-levers, levers

676,696

connected with said eross-barfor operating it,
and an engine-supporting frame secured to

the locomotive-frame, cross-connected as de- 15

seribed.
In testimony whereof we have hereunto
subseribed our names. .

ALBERT J. PITKIN.
JAMES E. SAGUE.

Witnesses:
WILLIAM G. GILMOUR,
O. . WERTENBERGER.



