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- UNITED STATES PATENT OFFICE.

MATTHIAS N. FORNEY, OF NEW YORK, N. Y.

LOCOMOTIVE-ENGINE.

| SPECIFICATION formmg part of Letters Patent No. 485,344, dated November 1, 18902,

Apphcaﬁmn filed July 19, 1892 Seuml No. 440,430,

(No r:_mdel )

To all me it ma;y COnCern: -
Be 1t known that I, MATTHIAS N. FORNEY,

| t'ef the city, county, and State of New Y 011;:

--have invented a certain new and useful Im-

provement in Locomotive Engines, of which

improvement the following is a speuﬁcatlon

My present invention relates to improved

means_ for coupling locomotive engines and

* tenders and other railroad-vehicles together,

10

20

and 18 to a certain extent an improvement
~upon a construction which, among other fea-
tures, 1s set forth in Tetters Patent of the

- UnitedStates Nos. 266,685 and 408,004, granted
and issued to me undel dates of October 31,

s

1882, and July 30, 1889, respectively. I do

‘not, however, limit II_I}"’IIJV&I_]"‘[_IOH to the im-
provement of the plans of construction de-

scribed in said Letters Patent, as it is appli-
cable without substantial variation to loco-

motive engines and tenders of other types
and to Dthel railroad-vehicles, such as cars.

The principal object of this invention is to

provide a system of articulated framing for

~coupling locomotive engines and tenders to-

30

..3_5

ogether which shall h.;we the c,a,pacltv of hori-

zontal flexibility to allow the running-gear to
adapt itself to the curvature and inequalities

~of the track and which will admit of the use

of fire-boxes of greater width than the space
between the wheelsand of greater depth than

is attainable in such fire-boxes with the ordi-
nary constructions.

A further advantage attained by my pres-

ent invention is the provision of two systems
of framing in the engine and tender of such

- construction and in such relation to each

40

other as to constitute a substantial safeguard

to the men on the engine in cases of colhs—

ion or derailment.
To these ends my mventmn, generally

stated, consists in a locomotive-engine having
frames coupled to a tender by a pair of lon-

gitudinal coupling-beams, which are pivot-

~ally connected to the engine-frames ou each

45

side of a longitudinal centel line thereof, and
to a transverse bolster-beam, which is cen-

trally and pivotally connected to the tender.
Equivalently the bolster may be transposed

in position—that is, it may be centrally piv-
oted to the engine-frame instead of to the

" tender—and the cou pling-beams may be con-

nected to the tender-frame, or two bolsters—

beyond them.

one connected to the engine and the other to
the tender-frame—may be employed, without .
affecting the principle or operative features
of the invention. The coupling-beams may

55

be made to support part of the weight of the -

( englne and fransmit it to the Wheels of the

tender Or vice versa.

The improvement claimed is hereinafter
fully set forth.

The location of the main frames and axle-
bearings of a locomotive on the inside of the

driving-wheels attains well-recognized advan-

tages; butif they are so placed and a fire-box
which 158 wider than the distance between the
wheels is located between the rear driving-
axle and thetenderand theframesbe extended
so far backward that the tender can be con-
nected to them then the fire-box must be
placed above them which resualts in the cen-
ter of gravity of the boiler being very high or

the fire-box being very Slmllow or both, a,nd

60

FAS,

even then the frames are in the way of the -

ash-pan. If the rear extension of the frame
is carried down so low as not tointerfere ma-

/5

terially with a wide fire-box, their strengthis

very much reduced, especially to resist con-
cussions. For these reasons the general

method of construction whiceh I have adopted.

in my prior-recited patents and in my pres-
ent invention Is to locate the main engine-
frames in the usual position inside of the

wheels and to attach to them a transverse

beam, which extends laterally outside of and
In my present invention lon-
gitudinal coupling-beams are pivotally con-
nected to the ends of this transverse beam,

and these are placed sufficiently far apart to |

afford room enough between them for the fire-
box or ash-pan. It a narrow fire-boxis used,

the coupling-beams may be connected dir eetly
to the 1n51de frames. The back ends of the

coupling-beams, as already explained, are -

pivotally connected to the ends of a trans-

verse bolster-beam, which is centrally and

30

Q0

pivotally connected to the tender-frame. This

affords a multiple-jointed or ‘articulated?”
connection between the engine and tender,
which 1s capable of ad;]ustlnw itself to any
curvature of the track and will permit the
wheelstoconform thereto. Ifdesired, vertical
flexibility may also be given to the fr aming,

100

S0 as to permit the wheels of the en gine and |

’”




. dlen"rammatle side view of aleeemetwe engine
andtender,illustratingan applicationof m:y;in-;
venllon. Fig:2isasimilarplan viewshowing
~ the running-gear, frames, wheels, &¢c., of the
engine and tender in the position occupied
~onacurve; Fig.3,aside view, on an enlarged
scale, showing the parts of the engine and:

Io
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tender to adjust themselves te Vert1eal in-
equalltlee of the track.

Inthe accompanying drawings, me e 1 1sa

tender whleh are coupled together; Fl 4, a

~ plan view, on a similar scale, showmﬂ* the rear

15

'3('3

ends of the main {rames, partoi the reard P1V-

ing-wheels and axle, the transverse and lon-

gitudinal coupling-beams, the front tender- |
truck, and part of the tender-frame; I'ig. 5, a

similar plan of the same parts as are repre-

~ sented in Fig. 4, but showing, also, a sectional

plan of the fire-box and a plan view of the
20
. end of the tank;

supplemental engine-frames and the front

view through 'the eenter of the front tender-

truck, looking toward the engine; and Fig.7,

a transverse sectional view through the fire-
box, looking toward the front of the engine.

- The locomotive -engine herein illustrated
accords with that set forth in Letters Patent |

Nos. 266,685 and 408,004 aforesaid in the gen-

. eral features of having its forward portion

supported upon a 1ead1nn'-truek 1, its middle

portion upon duvuw-wheels 12 1’3 and part

- of the rearover ha,nﬂ'mfr weight of 11:% fire-box,

35
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cab, and foot-plate upon theforward.truzekﬁ 7

~of an independent tender A. The waist B

and smoke-box C of the boiler are located
above the driving-wheels 1* 1® and leading-
truck 1,the driving and truck wheels varying
in number in accordance with the character-

isties of the special type or pattern of engine |
in which my improvement is applied. The |

main frames 3 of the engine, which carry the

- journal-bearings of the driving-axles, as al-
- ready explained, are located betﬁeen the

45
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wheels, and rigid supplemental frames 4, ex-
tending from the front end of theengine rear-

*wardly to the tender, are located outside of

the driving-wheels, as described in the Letters
Patent before referred to. The fire-box 2 is
located wholly in the rear of the back driv-
ing-axle, a foot-plate 3 and cab 9 being pro-
vided in the proper position relatively te the
fire-box and being attached to and supported
by the supplemental frames. A transverse
beam 5 is rigidly secured to the rear ends of
the main frames 3, and may also be attached
tothe supplemental frames. The front truck
7 of the tender A i1s shown as provided with
four wheels 7%, which may varyin number, as
desired, and is located below the foot-plate
and cab 9, as set forth 1in the Letters Patent
before referred to. A vibrating bolster-beam
10 is pivotally connected to the center pin or
king-bolt 6 of the front tender-truck 7, so as
to be adapted to turn freelyabout said pin as
a center, or, if preferred, the bolster may be
pivotdlly connected to some portion of the
tender-frame, or, as before stated,it might be

“connected to the engine-frame.
1 the transverse beams 5 and 10 are coupled

Flﬂ‘ 6,a transverse sectional

The ends of

together by longitudinal coupling-beams 11,
which are connected to the ends of the trans-
verse beams by single ordouble pivotal joints

70

12 13, so that they can move freely about their

points of connection. If horizontal movement
only of the coupling-beams is required, single-
pivoted joints only are needed for their con-

nections; but if it is desirable that these

75'-__'

beams should also have the capacity for ver-
tical movement about their pivots what are -
known as “universal” or “double-pivoted”
joints may be employed. The transverse

.

and longitudinal beams are made of proper

strength to resist the transverse, tensile, and
compressive strains to which they will be sub-

jected in service. By referring to Figs. 2 and

4,thelattershowing an enlarged plan of these

beams, it will be seen that the longitudinal i

coupling-beams can vibrate freely about their

front pivotal connections 12 and that the rear
90

ends of these beamshave the capacity of move-
ment transverselyin the arcsa a,and also that

thebolster-beam10can vibrate freelyaboutthe

king-bolt 6, or the pin by which it iscoupled to -

the tender or tender-truck frame, as a center,

1tsends then movingin the longitudinal arcs b

b. - It will be obvious that with such a con-

nection of the engine and tender frames the
driving-wheels and the front tender-truack will
| be entirely free to adjust themselves to any
eurvature or horizontal configuration of the
This system of construction is also
applicable to fenders which have no trucks,

tracks.

but which are carried by wheels and axles
mounted directly on the tender-frame and
which have no capacity for horizontal move-
ment relatively thereto.

In Letters Patent No. 266,685 aforesaid a
plan for supporting part of the weight of the
overhanging fire-box, cab, foot-plate, &e., on
the front tender-wheels was described. The
construction proposed therein involved the

i support of the rear ends of the supplemental

frames on the front tender-truck, and the sup-
plemental frames were rigid throughout their
length, lateral flexibility being obtained by

giving the support on the front tender-truck |

lateral swing motion. In order to move the
rear end of the engine laterally on a curve,
the inertia due to 1ts weight had to be over-
come by the action of the ﬂanwes of the front
wheels against the rails. The pressure ex-
erted agamet these flanges by the rails acted
on the front end of the frames, the flange
of one of the driving-wheels forming a
fulerum at the rail about which the engine
turned.
which was required to be exerted to move
the engine laterally was therefore exerted
at the front end of the frame which formed
the short arm of a lever. This force was
resisted by the weight attached to the rear

With this plan of engine the force

05
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end of the engine-frames which formed the

long arm of a lever. To overcome the in-

ertia of the weight at the rear end, a con-
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- siderable force had therefore to be exerted

against the flanges of the front wheels. = The
tractive power of the engine was also exerted
through the supplemental frames and was
transmitted to the train at the rear end of the

supplemental frames, which, as before ex-

plained, formsthe longarmof alever. When

this force was exerted on a curve, its action

- tended to draw the engine and train into a

IO

straight line, and a lateral force was thus ex-

erted at the rear end of the engine, which

' tended to pullit toward the insideof thecurve

and to push the front end toward the outside.
The lateral force exerted at the front end was

increased by the relative proportion of thetwo

ends of thelever by which it was transmitted |

- fromthe rear end. These objections are due

20

- engine and transmlts 1t tothetender-truck and
to the consequent amount of leverage and lat-
,,eml movement of the truck and thls bearing

30
35
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in great part to the distance between the rear

drwmmazle and the bearing which sustains
the overhan ging weight of the rear part of the

relatively to each other inrunningona eulved

track. In order to obviate these objeetions,
‘instead of locating the bearing for the sup-
port of the Giferh&nging weight on the tender-

truck or over the tender-wheels, as desecribed
in the Letters Patent aforesaid, 1 pr ovide un-
der my present invention two bem ings, which

-are located about midway between the ends
This.

shortens the distance from the rear driving-
-axle and lessens very materially the eifect due

or connections of the coupling-beams.

to the leverage of that distance, and also re-

duces the relative horizontal movement of the.

parts in contact at the bearing-points, as it

will readily be seen from Figs. 2, 4, or 5 that |

the lateral motion of bearings on these beams
in relation to other parts of the engine 1s less

the nearer they are located to the rear axle.
Toprovide for this lateral motion in running

to and from curves, either frictional bearings
are provided, or preferably the overhanwmw
weight is supported by swing-links, Whleh are
conneeted to the coupling-beains and to the
back part of the engine, thus allowing the lat-
ter to move freely in relation to the beams.
The overhanging weight is supported by the
coupling-beams and part of it is transmitted
by them to thefronttender-wheels. To illus-

trate this construction more clearly, a portion

of the longitudinal coupling-beam 11 on the
right-hand “side of the engine is indicated as

broken away in Fig. 3 in order to show the
manner in which Lhe fire-box is supported on

the beams 11. Vertical posts or supports 16,

which are most plainly shown in Figs. 3 and

7, are bolted through flanges 17 to the mud-
ring 18 at the bettom of the ﬁre-box 2. Swing-
lmks 19 are pivotally connected at their 1ower

~ends to the lower ends of the posts 16 by-pins
20, the upper ends of the links 19 being simi-

la,rly connected to the longitudinal couplmn'-
beams 11 by pins 21. The weight of the fire-

‘box and of the back part of the engine is thus

| tra,nsmltted by the swing - links 19 {o the

the king-bolt .6

.....

beams 11,and at the same tlme the lower ends

of the links are free to swing in the ares ¢ ¢,

Fig. 7, about their upper pwot-pms 21 as cen-
ters. The fire-hox is thus free to move later-
ally independently of the coupling - beams,
and as the upper ends of the links 19 are free

to swing in the ares d d about their lower

pivot-pins 20 as centers the coupling-beams 11

are free to move laterally independently of

the fire-box. 1o insure greater stability, the
posts 16 are connected together at their lower
ends by a transverse tie-rod 24, Figs. 5 and 7.
It will be seen that while this construction af-
fords fully adequate support for the fire-box it
also permits the frames, wheels, and the con-

nections of the engine to ad;just themselves
with entire {r eudom to horizontal or vertical

inequalities of the track. If desired, springs

may be interposed between the Suppmt of the

fire-box and the coupling-beams 11, in order
to provide an elastic bearing, whwh would
afford a more perfect adjustment of the en-
gine and tender to vertical inequalities of the
track .
More par tlculally when spung:a are used
between the fire-box and the coupling-beams
the latter should be connected to the trans-
verse beams by universal joints of sufficient
strength to resist the tractive force of the en-
gine and the concussions to which the coup-
hnn"s of the engine and tender will be sub-
] eeted _Such umvelsa,l joints, which areshown
at 12 and 13 in the drawings, 1 make, prefer-
ably, of heavy wrought-iron or steeldisks,hav-
ing a vertical trunnion at the top and another
at the bottom, which are held in suitable bear-
ings in the transverse beams. The coupling-
beams are then connected to these disks by

‘horizontal eylindrical pins, which latter form

the axes for any vertical movement of the
coupling-beams that may be required, while

the trunnions of the disks form the axes for
. IIo

the horizontal movement of the beam. -~
The supplemental frames are extended in
rear of the fire-box and, as before stated, sup-

port the foot-plate and the cab. Asshownin

the drawings, they are not intended to have
direct suppor t on the tender-truck; but, if de-
sired, a bearing may be provided which would
permlt a part or all of the weight carried on
the back ends of these frames tO 1est on the
tender-truck.

In the construction of an engine in aeeord--

ance with my invention the tr ansveraebeams
5 are preferably formed double—thatis to say,
composed of two connected bars, one of which,

as shown in Fig. 7, is placed above or on top

of the main fra,mes and the other below them.

The upper and lower bars are suitably
strengthened by intermediate braces, which
are 1101; shown in the drawings.. The trans-
verse or bolster beam 10 of the front tender-
truck is also preferably composed of two ba,ls
with mtelposed bracing, as shown in Fig.

The lonﬂ*ltudmal eouplm#—beams 11 are com-

| posed of two channel-bars, with plates riveted

“
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passing. thloun*h both bms __
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10

to their top and bottom flanges, and the chan- | of compression or concussion to which the

nel-bars are bent so as to be farther apart at
the middle of their length than at their ends,
in order to give room between them for the
suspension or swing links 19, as well as to
give greater capacity for resisting strainsand

shocks of compression.

In addition to the advantages before stated,
the construction herein deseribed affords ma-
terially-greater protection than heretofore to
the men who run locomotives in the event of
collision or derailment. It iswellknown that

one of the most frequent causes of injury and -

loss of life to locomotive runners and firemen

isthattheyarecrushed between theengineand

tender in collisions or when these run off the

~tracks. My improvement affords a double

20

30

33

40

45

- 29, Figs. 2 and 8, which is shown as composed |

50

sateguard against accidents of this character
by providing two systems of framing, one

above the other, each having the capacity of

resisting shocks in collisions.

The main or under tender-frame 25, as
shown herein and in my Letters Patent be-
fore referred to, may be made of metal or

wooden beams, as in ordinary practice. The

center plate 26, F'ig. 6, to which the front ten-
der-truck 7 and the transverse bolster-beam 10
are connected, is secured to the under tender-
frame,which 18 shownin the drawingsascom-

posed of metal channel-bars and is of a form

ordinarily used. The bolster-beam 10 is se-
curely connected to the center plate 26 by the
king-bolt 6 and is connected to the main en-

gine - frames by the longitudinal coupling-
‘beams 11. All these members are made of

great strength and have a corresponding ca-
pacity to resist shocks resultant upon collis-
ions or derailments. The rear ends of the
supplemental frames 4 are united by an end
or tail brace 27, Fig. 5, which 1s strengthened
by diagonal braces 28. The footf-plate 8 is
bolted or riveted to the supplemental frames
and adds materially to their capability of re-

sistance to shock. In addition to the lower |

tender-frame 25, as ordinarily employed, I pro-
vide an upper or supplemental tender-frame

of wooden beams, but may, if preferred, be
of metal. The supplemental tender-frame
extends from the rear end of the engineto the
rear end of the tender, and its longitudinal
beams 29 are united by substantial transverse
timbers 5031 at their ends, the forward trans-

- verse timber 30 being provided with a buffer

55
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or chafing plate, which abuts against a cor-
responding plate on the tail-brace 27 of the
supplemental engine-frame 4, as seen in Figs,
2, 3, and 5. These longitudinal and trans-
verse timbers are securely fastened to the
lower tender-frame, thus having great capa-
city for resisting shocks due to collisions, and
by their position transmitting such shocks to
or from the supplemental frames of the en-
gine., This system of upper or supplemental
frames thus has, independently of the lower
or main frames, capacity for resisting strains

485,344

engine and tender may be subjected.

It will be seen thatwhile the main orinside

engine-frames, the lower tender-frame, and
their connections, as above described, have
unitedly great capacity for resisting shocks
of collisions the supplemental frames have
greatadditionalstrength to resist such shocks.
1'he construction and connection of engine
and tender frames which obtain in present
standard practice are such that in cases of
collisions the frame of the tender will very

engine, and in so doing crush the engine-at-
tendants. In the construction hereinbefore
described it will be seen that the supple-
mental engine-frames overlap the lower ten-
der-frame, and that therefore if the tender
should beforced upward it would carry the en-
gine with it, or if the engine should be raised

| it would take the tender with it. As an ad-

ditional means of securing this result, I attach
guards 32 to the rear partof the engine-frame,
or, as shown, to the rear of the fire-box which
is connected to said frame, said guards being
made to engage with the tender-frame, so that

the engine would carry the tender-frame up

with it in case of a collision. The construe-

1 tion described therefore reducesin averylarge

degree the liability of overriding of engines
and tenders, as compared with the ordinary
practice, and in this particular affords a ma-

terial safeguard in cases of collision or de-

- 100
It will be observed that the fire-box of the.

rallment of locomotives.

engine is placed entirely behind the driving-
wheels, and that it is rectangular in plan, of

I as great depth as is desirable, and may be ex-

tended laterally toa width substantially equal

| to that of the cab,so thataverylarge amount

of grate area and heating-surface is obtain-
able without involving any objectionable re-
strictions in other particulars.

The fire-box may be made of any of the
forms mentioned in my Letters Patent before
referred to, or of any other preferred con-
structon, without departure from the prinei-
ple or essential characteristics of my present
invention.

FAY

/3

frequently mount upon oroeverride thatof the -

So
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I claim as my invention and desire to se-

cure by Letters Patent—

1. A locomotive engine and tender coupled
together by means of a bolster centrally and
pivotally connected to one of the coupled ve-
hicles and a pair of longitudinal coupling-
beams which are pivotally connected to the
bolster on each side of its central pivot and
connected by their opposite ends to the other
coupled vehicle, said beams having the ca-

| pacity for independent lateral movement rela-

tively to the engine or tender, substantially
as set forth. | |

2. A locomotive engine and tender coupled
together by means of a bolster centrally and

pivotally connected to one of the coupled ve-

hicles and a pair of longitudinal coupling-

120

125

130
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- _-,f'.".beams which are pivotally connected by uni-
versal joints to the bolster on each side of its

l_

a pair of coupling-beams which are pivotally
connected to the bolster on each side of its

b

~central pivot and connected by their opposite | central pivot and connected by their opposite 7o
ends to the frame of the other vehicle, with

~ends to the other coupled vehicle, whereby
‘1ndependent vertical and lateral movement

- of the frames is permitted relatively to the

~engine or tender, substantially as set forth.
© 8. The combination, with a locomotive en-
- gine and tender,of a transverse beam rigidly

10

attached to the frame of one of said vehicles,
a bolster centrally and pivotally connected

~to the other vehicle, and a pair of longitudi-

~ ends to the transverse beam, said coupling- |
beams having the capacity for independent

nal eoupling-beams which are pivotally con-

nected to the bolster on each side of its cen-
tral pivot and connected by their opposite

lateral movement in relation to the engine or

20

tender, substantially as set forth.
4. Thecombination of atender,alocomotive

. having its fire-box located behind the rear
- driving-axle and laterally extended to a width

25
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greater than thedistance between the wheels,

a transverse beam rigidly attached to the

frame of one of the vehicles aforesaid, a bol-
ster centrally and pivotally connected to the
other vehicle, and a pairof longitudinal coup-
ling-beams which are pivotally connected to

thebolster on each side of its central pivotand

connected by theiropposite ends to the trans-

verse beams, said coupling-beams having the

~capacity for independent lateral movement

‘relatively to the engine or tender, substan-
tially as set forth.
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9. The combination, with a locomotive en-

B gine and tender, of a bolster centrally and piv-

40

of its central pivot and connected by
~opposite ends with the frame of the other ve-

otally connected to one of said vehicles, a pair
of longitudinal coupling-beams which are piv-

otally connected to the Dbolster on each side
their

hicle and are adapted to support part of the

- weight of said vehicle, and movable connee-
tions, supports, or bearings between the coup-

45

ling-beams and said vehicle, whereby part of
the weight of the latter is supported by the

~coupling-beams and they are adapted to have

~independent lateral

_50

ral  movement

thereto, substantially as set forth. |
6. The combination, with a locomotive en-

gineand tender, of a bolster centrally and piv-

relatively

~ otally connected to one of said vehicles, a pair
of longitudinal coupling-beams which are piv-
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otally connected to the bolster on each side

of its central pivot and connected by their

opposite ends with the frame of the other ve-
hicle, posts, pillars, or supports attached to

- said vehicle, and swing links or hangers piv-

~ otally connected to the supports and to the
6c
of the weight of said vehicleand to allow said

coupling-beams and adapted to support part

beams and said vehicle to move laterally in
relation to each other, substantially as set

forth.

7. The combination, with a locomotive en-
gine and tender, of abolster centrally and piv-

sald last-named vehicle and of supporting
and transmitting part of the weight thereof
to wheels which carry part of the weight of
both vehicles, substantially as set forth.

8. The combination of a locomotiveengine
and tender, a fire-box located between the
rear driving-axle and the tender, a transverse
bolster centrally and pivotally connected  to

one of the vehicles aforesaid, and longitudinal

coupling - beams pivotally connected to the
other vehicle on each side of a longitudinal
center line thereof and to the transverse bol-
ster-beam, said coupling-beams having capac-

1ty for independent lateral movement rela-

tively to said last-named vehicle and for sup-
porting part of the weight thereof and trans-
mitting it to wheels adapted to carrying part
of the weight of both vehicles, substantially
as set forth. - |

9. The combination of a locomotive-engine
having main frames inside of its driving-

wheels and outside supplemental frames.

which project rearwardly back of the driving-

‘wheels, a tender having a main frame which

18 located below and extends in front of the
back end of the supplemental engine-frame,
a supplemental tender-frame located above
the main tender-frame and abutting against

therearendof thesupplemental engine-frame,

a transverse bolster pivoted centrally to one
of the vehicles aforesaid, and longitudinal
coupling - beams pivotally connected to the
bolster and with the main frame of the other
vehicle, substantially as set forth.

10. The combination of alocomotive-engine
having a fire-box located behind its reardriv-
ing-axle and having main frames inside of
the driving-wheels and outside supplemental
frames which project in rear of the driving-
wheels, a tender having a main frame which
is located below and extends in front of the
back end of the supplemental engine-frame,
a supplemental tender-frame located above
the main tender-frame and abutting against

the capacity of lateral motion relatively to
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therearend of thesupplementalengine-frame,

a transverse bolster pivoted centrally to one
of the vehicles aforesaid, and longitudinal
coupling - beams pivotally connected to the
bolster and with the main frame of the other
vehicle, substantially as set forth. |
11. Thecombination of a locomotive-engine
having main frames inside of its driving-

wheels and outside supplemental frames

which projectin rear of the driving-wheels, a
tender having a main frame which is located
below and extends in front of the back end
of the supplemental engine-frame, a supple-
mental tender-frame located above the main
tender-frame and abutting against the rear
end of the supplemental engine-frame, atrans-
verse bolster-beam pivoted centrally to the

otally connected to one of said vehicles and i frame of one of the Ve”hicles_ aforesaid, and
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longitudinal coupling - beams pivotally con- | of the supplemental engine-frame, a tender-
- nected to the bolster-beam and with the main | frame located above the main tender-frame
- frameof theother vehicle,and wheelsadapted | and abutting against the rear end of the sup-
=~ 10 carry part of the weight of both vehicles, | plementalengine-frame,andaguardorguards 15
5 substantially as set forth. connected with a frame of one of the vehicles
... 12, Thecombination of a locomotive-engine | aforesaid and adapted toengage with a frame
- having main frames inside of ifs driving- | of the other vehicle,substantially as set forth.
~ wheels and outside supplemental frames MATTHIAS N. FORNEY.

- which project in rearof the driving-wheels, a | : -W‘itnesseS: S
10 tender having a main frame which islocated | -~ ~ WM. C. RADER,
~ Dbelow and extends in front of the back end| = W. H. NIEHOFF.
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