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To all whom it may concerv:

- | ecoupling by which the bogie-frames are con-
Be it known that I, JAMES ATKINSON LONG- | nected. Figs. 11 to 13 illustrate another im-
RIDGE, a subject of the Queen of Great Brit- | provement 1elatmﬂ* to the construction of the 53
ain, residing at 15 Great George street, in the | boiler and to the mode of supp(}rtmDF the
5 city of Westminster, England, civil engineer, | same upon five bogie- frames.
have invented certain new and useful Im- Referring to Fws 1 to 10, the boiller issup-
provements in locomotive-engines, of which | ported upon compensatmﬂ' or balance levers,
the following is a specification. and in general principle and arrangement re- go
My invention relates to improvements in | sembles that deseribed in my aforesaid Eng-
ro locomotive-engines of the kind illustrated in | lish patent of 1872. The boiler i1s a double
Figure 2 of the specification of an English pat- | boiler,with two fire-boxes, A A, and two bar-
ent granted to me, dated November 2, 1872, | rels, B B, each containing a set of tubes hav-
No. 3,259, in which the boiler is supported on | ing a downward 1110]111&131011 toward the smoke- 65
three swiveling or bogie frames, the adjacent boxes at the ends of the engine, return-flues
15 axles of the adjoining frames being geared | from the smoke-boxes running above thebody
together by spur-gearing, and the frames | of the boiler to one or more chimneys 1n the
themselves being connected by ball-and-socket | center. The boiler does not rest immediately
couplings. on the bogie-frames, but upon two balance- »o
My present improvements have for their | beams, D D, which beams rest at one end on
20 ohject to facilitate the passage of the engine | the middle truck or frame,C), and at the other
round sharp curves, and toavoid undue strains | end upon the center of the leading and trail-
upon the gearing or couplings which would | ing frames C C°, respectively, the points of
~ be caused by a change of gradient, as well as | support of the boiler on the balance-beams 75
those which would be caused by inequalities | being so placed as to divide the total weight
25 in the level of the rails. of the boiler, engines, and tanks between the
My invention consists in the construction | several bogle frames in the proportion of the
and arrangement of parts, as will be herein- | number of wheels in each.
after described and claimed. My first improvement has for its object to 8o
Reference is to be had to the accompanying | permit of the lateral oscillating motions of the
30 drawings, forming parb of this specification, | bogie-frames independently ot the balance-le-
and to the letters and figures marked thereon. | vers which rest uponthem. For this purpose
Fig. 1 illustrates a side elevation of a loco- | I make the bearing-surfaces of the ends of the
motive provided with the improvements of | balance-levers which rest on the middle frame 85
my present invention. Fig. 21is a cross-sec- | or truck in the form of a ball and socket con-
35 tion, one-half on the center line 11, anc the | stituted by a hemispherical boss, d, Fig. 4,
| other half on the line 2 2, Fig. 1. Flg 3 is a | resting in a corresponding cup, c, formed on
plan of the bogie-frames 0111y, the boiler be- | a stretcher between the side frames of the
ing removed. Fig. 4 is a cross-section on the | bogie-truck C. Thisspherical bearing1is situ-
]me 3 3, Fig. 3, Fig. 5 is a cross-section on | ated in the center line of the truck ', so that
40 line 4 4, Flg 3. Flg 6 is a side view of one | the latter ean yield to any transverse inequal-
set of Splll’.‘ wheels by which the adjacent axles | ity of the rails without causing any strain on
of two bogie-frames ‘are geared together, ac- | the balance-lever. The ends of the balance-
cording to mnothel EDG‘IISh patent, herelnaftel levers which rest on the other bogies are of gs
referred to. Fig. 7 is an end, and Fig. 8 a | considerable breadth, and each rests upon a set
43 side, elevation, and Fig. 9 a cross-section on | of rollers, B, Figs. 3 and 5, running on’ a
line 5 5, I'ig. 8 of the main bearing for the | roller-path, F and ra,diatinn* from the coup-
driving crank qhafb showing the sl1de blocks | ling between 'the bogie- frames The roller-
by whlch the center bogie- frame 1S enabled to plate F is supported at its ends on springs (&, 100
oscillate either 1n a fore and aft orin a lateral | of semi- -elliptic or volute form, carried by the
50 direction or to slide vertically independently | side frames of the bogie- tmeks whereby os-
of the engine-frame. Fig. 10 is a longitudi- | cillating motion of the bogie- frame independ-

nal section of the improved ball-and- socket } ently otthe roller-path is permltted Further,




10

L5

20

25

35

40

50

60

(5

o

to prevent any strains upon the boiler conse-

quent upon unequal oscillations of the two
- end trucks, springs H, Figs. 1 and 5

are in-
terposed between the tWo balance lex;els and
the points of support of the boiler. These
springs H are fixed in pairs, one at either side
of each balance-lever, and take nunder brack-
ets fi, ixed to the shell of the boiler, and form
the tour points of support upon which the en-
tire upper portion of the engine is carried.
All lateral oscillations of the bowle frames are
thus taken up by the two sets of springs ( H.

The second improvement relates to the con-

nection of the engine-framing with the fram-
ing of the middle bogie in or rder to permit of
the fore-and-aft and lateral oscillations and
the rising and falling notions of the latter
independently of the engine frame. The cyl-
inders, which are placed vertically at the mid-
dle of the engine, one at either side, are at-

tached, together-with their cross-head onides
each to a vertical plate, I, Fig. 1, fixed to the
side of the boiler.

This plate Iis in two parts,
11, bolted together. The partsI’, Figs. 7andS8,
carry the bearings in which the main driving-

shaft S is mounted. Each bearing is formed
of the usual brasses, fitted in a boss formed
in the part I’ This boss has two circular seg-
nients, ¢, concentric with the main or driving
crank- Shfi,ft and between these segments and
the horn- plates of the bogie - frame are fitted
slide-blocks K. These blocksare curved con-
centrically with and embrace the segments 7,
the segments and blocks being rabbeted to-
gether, so that the blocks can shde around the
axis of the main bearing. The outer edges of
the slide-blocks are grooved and rectllmem,
to slide npon straight vertical guides L, car-
ried by the horn-plates, the 'ﬂanges L of the

slide blocks being convexly curved on their
. By this
means the boiler is held in proper position

inner surfaces, as shown in Fig. 7.

upon the three bogie-frames, while the middle
bogie-frame 1s iree to oscillate in a fore-and-aft

direction about the shaft S as a center, or in

the lateral direction, or to rise and fall, with-
out. putting any strain on the engine-framing.

My third improvement relates to the coup-
lings of the bogie-frames. The transmission

of the power from the main crank-shaft to the
wheels of the middle bogie, (', is effected by
coupling-rods, and from the axles of this bo-

gie to the adywent axles of the. bogies C C° by
sets of cog-wheels M N M, of Wh](?,h M M’ are

- mounted on the respective EL‘{]E‘S to be coupled
by universal joints, as deseribed in an English

patent granted to me, dated November 22,~

1877, No. 4,389, and the middle wheel, N, is

mounted on a short axle, turning in beauugs
in side frames, O, as in my said English pat-
ent.

change of gradient the distance of the ends of
the bogie- frames from each other must vary;
and the present improvement has for its ob-

ject to enable this variation to take place

By this allanfrement 1t 1s evident that
the distance apart of the axles so geared to-

- gether is rigidly fixed. Consequently, at a

323,045

without throwing undue strains either on the
couplings of the bome frames or on the wheel-
axles, and also to cause the tractive force to be
borne chiefly by the couplings.

The improvement consists in providing
ball-and-socket couplings, such as described
in my English patent of 1872, with springs,
which permit either of elongation or of com-
pression of the coupling, as the case may be.

The improved coupling is illustrated in Fig.
10, P being the ball and @ the socket, re-
spectively attached to stems p ¢ passing
through the ends of the bogies and secured by
nuts. The nuts and the shoulders of the
stems slide in casings R, sets of india-rubber
or volute springs T being inserted at either
side of the end plate of the bogie-frame and
between it and the nut and shoulder on the
stem. Instead of applying these spriugs to
the stems of both parts of the coupling, one
stem may be rigidly fixed to its frame, the
other one only being provided with springs.
In either case when the Dbogie-frames are
coupled together the springs are compressed
by tightening the nut until the compression
upon them is approximately equal tothe tract-
ile force which will usunally be exerted upon

‘that coupling.

Ifigs. 11 to 13 1illustrate another 1mprove-
ment, relating to the construction of the boiler
and the mode of supportmw the engine on five
bogie-frames.

I make the boiler in two distinet por tlons
A B A’ B/, each of which is a duplicate of the

other, but is complete in 1tself, inasmuch as

i1t has 1ts own fire-box, fire-grate, tubes, flues,
and chimney. These two parts are, however,
rigidly connected together by a strong fram-
ing or plate-bracing, a a, to which they are
bolted or riveted, leaving a vacant space of
two or three feet or more between the two fire-
box ends. In this space are placed the cyl-
inders and gearing »f the engine, and the
cylinders work verticailly above the main
drivipg-shaft.
either inside the framing « a, which connects
the boilers, or outside, and the motion is
transmitted to the wheels as described in my
English patent of 1872. The steam-pipes b,
leading to the cylinders, are placed outside
the boiler in the return-flne, and are con-
nected at intervals by smaller vertical pipes
with the top of the boiler-shell, as shown in
thedrawings. By thisarrangement the steam
is superheated, and priming is avoided either
on a level or on steep inclines. The two sec-
tions of the boiler are united at or near the
top of the fire-box end by one or more steam-
pipes, - B% which traverse the intermediate
space between the sections.

A further improvement consists in the in-
troduction of circulating pipes and tubes,

‘whereby the free and rapid circulation of the

water throughout the boiler 1s obtained. This

The cylinders may be placed

There 1s thus a
free steam-connection between the two sec-
tiouns, but no water-connection, in cases where
this is desirable.
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is attained first by the introduction of one or

more conical tubes, U, in the fire-boxes,which
are open at top to the water in the boiler and
at the lower end pass through the fire-grate

and are connected with one or more tubes or

pivnes, %, leading to the bottom of the bollerat
the smoke-box end. Besides this,other pipes
or tubes, v, are carried from the back or out-
side of the fire-box down and through under
the fire-grate to the body of the boiler, to

‘which they are attached at any point that may

be desirable. :

In compound enginesthe high-pressure cyl-
inders may be placed ou'side and one large
low - pressure cylinder inside the framing
which connects the fire-box ends. '

When very powerful engines are required,
or engines to work on light rails and with
heavy gradients and severe curves, I place
the boilers and cylinders as above described
on five trucks or bogies, ¢’ C* C° C* C°, coupled
as described in my English patent and in a
previous part of this specification. The cen-
ter bogie, which carries the main or driving
shaft, has only four wheels; the other bogies
may have four or six wheels, as may be re-
quired. Ry this means the adhesion may be
utilized of twenty or twenty-eight wheels, all
working as driving-wheels.

In order to distribute the weight equally
over the wheels, I make use of a combination
of balance-beams arranged as follows: The
whole weight of the boilers, tanks, coal-bunk-
ers, cylinders, &c., is borne at four points by
two double balance-beams, D D. KEach of
these balance-beams rests on the end or near
the end of the frame of the center bogie,
C*, on a pivot or hemispherical end, d, which
rests on a cap immediately below the axis of
the engine, as previously described. On this
bogie there are therefore two points of support
only. KEach beam D 1s composed of a trans-
verse member passing below the fire-box level

~and two side members passing alongside of

45
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the boiler to a point over the coupling be-
tween the two next bogies, C' C* or C* (°, as
the case may be, where they are connected
again by a transverse member forming a roll-
er-plate, d. On each of these side beams 18 a
bearing for the boilers, &c., which rests on
springs H and brackets /, as before. The po-
sition of these bearings is fixed by the num-
ber of wheels in the middle bogie as compared
with the number in the other bogies. Forin-
stance, if the other bogies are six-wheeled bo-
gies, there will be twenty-eight wheels in all;
therefore,fourteen twenty-eighths of the whole
weight will be borne by each main balance-
beam. Of this, two-fourteenths will be borne
by the middle bogie, and six-fourteenths by
each of the adjacent bogies, or twelve-four-
teenths by the other end of the balance-beam.

The point of support will therefore be twelve-

fourteenths from the pivot end and two-four-
teenths from the roller-bearing end.
In order to distribute the twelve-fourteenths

equally over the other bogies, a secondary

of bogies €' C? and C* (.

balance-beam, D, is employed for each pair

This beam rests on
a pivot or hemispherieal ball end, which rests
on a cup at the center of the bogie C* or C
next the middle bogie, and on a roller-bear-
ing placed at the middle of the other bogie.
In the middle of these secondary beams D’
there is a roller plate or bed on which the
roller-plate @ at the short end of the mnain

70

75

balance-beam D rests, a set of rollers being

interposed, as in the former case, and thus the

twelve-fourteenths of the weight is equally

distributed over the twelve wheels of the two 8o

bogies at each end of the engine. These bal-
ance-beams and roller-platesare provided with

springs, as already described in another part

of this specification.

‘The water-tanks, foot-plates,and coal-bunk-
ers are attached to the boiler, and not to the
bogie-frames.

Having now particularly described and as-
certained the nature of the said invention, and

in what manner the same is to be performed,

I declare that what I claim 18— .
1. In a locomotive-engine in which the su-

Qo

perincumbent weight of the boiler is distrib-

uted upon two adjacent bogie-frames by means

of a balance-beam, the construction of the

point of support of one end of the balance-
beam in the form of a ball-and-socket or uni-
versal joint, substantially as and for the pur-
pose herein described. | |

~ 2. In a locomotive-engine in which the su-
perincumbent weight of the boiler 1s distrib-

95

100

uted upon two or more adjacent bogie-frames

by means of a balance beam, supporting one
end of the balance-beam on a ball-and-socket
or universal joint, and the other end upon a
rolling bearing carried upon springs, whereby
the movements of the bogie-frames due to1n-
equalities of the rails are in great part pre-
vented from being transmitted to the balance-
beam, and whereby the bogie-frames are ena-
bled to adapt themselves to the curve of the
line, substantially as shown and described.

3. The combination, with a balance-beam

supported at one end on a ball-and-socket and
at the other on arolling bearing, of springs in-
terposed between the balance-beam and the
boiler to carry the latter,substantiallyas shown
and described. | | |

4. In a locomotive-engine in which power
is transmitted to the driving-wheels of a bo-

shaft hung in bearings on the engine-framing
between the driving-wheels of the said bogie-
frame, but independent of said frame, the
combination, with the circular guides around
said bearings and with the straight guides of
the horn-plate, of sliding blocks adapted to
slide around the axis of the crank-shatt,which
permit of the fore and aft and lateral oscilla-
tions and the rising and falling motions of the
bogie-frame independently of the erank-shatt
bearings, substantially as shown and de-
scribed.

5. In alocomotive-engine supported ontwo

105.

I10
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120

gie-frame through the medium of a crank-

[25

130



or more bogie-frames, and in which the adja-

- cent axles of adjoining frames are geared to-

gether by spur-gearing and the frames are

connected by ball-and-socket couplings, asde-

seribed, the combination,with the stems of the

couplings, of springs whereby the coupling is

enabled to yield to strains either of tension or

compression in excess of the normal tractive.
straln on the coupling, substantiallv as de-
10 Scribed. -

6. Thecombination, in alocomotive-engine,
of two distinet boilers separated by an inter-
mediate space but connected together rigidly
with the steam-cylinders,”and valve-gear ar-

15 ranged vertically between them Substnntnll;r

as descmbecl and shown.
7. In a locomotive-engine in whmh the
welght of the boiler l_s distributed over five

----------
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lfldj&CBl]t bogie-frames, the combination and

armngement for that purpose of two sets of 20
superposed balance - beams, substantially as
above described. |

8. In a locomotive - engine in which the
weight of the boiler is distributed over five
bogie-frames, the arrangement at each end of 25
the engine of a set of superposed balance-
beams, each resting on a pivot-bearing at one
end and on a roller- bearing at the other, for
the purpose of dividing the amount of ]ateral
motlon between them 1n traversing curves.

JAMES ATKINSON 1.ONGRIDGE.
W’ltnesses
WALMSLEY STANLEY N ,

| 15 Great George Street, Londm, S. W,

HERBERT K. DALE,
17 Gracechwrch Street, London, K. C.
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