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10 all whom it may concern, »

Beitknownthat I, GABRIET. I‘RBTEL of Rio

Janeiro, Brazil, have invented @ mew and
Impmved Locomotwe of which the following
5 is a full, clear, and exact description.

Manylmlroads especially those in mount-
ainous countries, have numerous curves, and
for that reason it 1s often 1mpossible to use

large and heavylocomotives, as the curvesare
10 SO. short that a large locomotwe not provided
with a joint c&mmt pass over the said curves,
and the rails and rolling-stock are ruined very

rapidly and the danger of derailment is very.
- great; but on mountamous railroads very

15 lzle:f.vw,;r and very large locomotives are a neces-
sity, as the trains to be transported are vely
. heavy and the grades are very steep.

The object of my invention 18 to provide a

- new and improved locomotive, which isspecial-
20 1y adapted for mountain-railroads and roads
- having curves of a very small radius, which
locomotwe is 50 constructed that neither the
rolling-stock nor the rails are injured nor sub-

Jeeted to undue wear, and the danger of the de-

25 railment of the~ train 1S ]_)I‘ELCthdHY removed
and great traction will be obtained. =

The invention consists in a locomotive pro-

vided with bars for connecting the driving-

wheels, which barsare constructed with devwes |

for automatlcally lengthening or shortening

- number of driving-wheels, whereby the trac-
tion will be matelmlly 1ncreased. |

| 35 ‘I'he 1nvention further consists 1'11 l)oxes'

mounted on the crank-pins of the middle
wheels—that is, the wheels between the front
and the rear wheels——-of each frame, which
- boxes are adapted to slide on the cmnk pms

40
sald pins being provided w1th devices for.auto-

~matically moving the said boxes in the manner

stated, whereby the conneeting-bars will be
lenﬂthened orshortened automfmeallv as may
be necessary.

The invention also consists in certmm parts
and details, and various combinations of the

same, as will be fully described and set forth

heremafber

50  Reference is to be had to the accompanymo

shown in section on the liney’ ¥
10 is a side view of the joint for conneetmﬂ' the

tion of the same.

the same when the locomotive runs oncur ves;.
thus permitting of coupling a considerable

are armnged

the bottom of the box W a frame, 3% is held, in

in the direction of the length of the pins, the | the ends of which shafts ¢* are 30111 naled on the

‘ whlch Slmll'b]? letters of reference mdlcate cor-

responding parts in all the figures. | |
- Figure 1 is a plan view of “the locomotive-
Supportmg frame. and thetruck-frames. Tig. 55

218 a side view of the frame-truncks and wheels

of a locomotive and tender. Kig. 3 isan en-
larged cross-sectional elevation of part of the
locom_otwe -frame, showing a modified con-
struction of myimprovement. Xig.4isanen- go
larged detail cross-sectional view of the rail. .
Fig. b is a Jongitudinal elevation of the mov-
able joint of the two coupling-rods, parts being
shown in sectiononthe line « z, Fig. 6. Fig.6

18 a sectional plan view of the same on the line 65
y v, Fig. 5. Fig. 7 is a cross-sectional cleva-
tion on the line 2 z, Fig. b. TFig. 8 is a plan
view of a modlﬁcatlon of this Jomt, parts being.
shown in section on the line 2" 2/, Fig. 9. I‘lg

9isalongitudinal view of thesame partsbem 70
FI'D‘ 8. Flﬂ‘ .

coupling or connecting rods with the driving-
wheels. Fig. 11 is a side view of a modifica-
Fig. 12 is a side view of the 7 5
truck used in my improved locomotive. -
In the drawings, V and Z are the frames or
platforms of the locomotwe and the tender,
respectively, which are supplied with the piv-
ots V! V' Z' 7' for supporting them on four 8o
frames, A, in the middle of which the pivots
The frames A are supported
by pivots A’ on trucks B?, formed of the plat-

| form B, supported by QpllI]*TS b from axle-
‘boxes VV mounted on the axle C, on the ends 85

of which a*@rle the wheels D are mounted On
the box W a frame, U’, is held, in which a
transverse bent ‘%h’tfb U, 18 mounted ,for a pur-
pose that will be descl 1bed herem@tter On

Q0

ends of which small guide-wheels I’ are rig-

1dly mounted. The Toad is s0 arranged that |

1t rests on the axle C entirely, and 11013 on the ==
wheels ', which simply serve as guides. The g5
axle C, under each pivot V' or Z" is provided =

with the fixed wheels D at the ends, and 1850 -

arranged that it can slide in its bearings lat-
eml]y—-—that is, toward either side of the car.

The cyhndexs K are suitably supported on roo
the front of the platform V, and their piston-

- drawings, forming pmtof this specification, in | rods K’ are connected by conneetmo* rods L
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~different ways, - of which one is shown in Fi oS,
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ing-rods which can be lengthened and short-

-the middle of the frame O two spindles P are
25.

corresponding wheel D is journaled 1nthe mid-

frame or box, O, mounted loosely on the sleeve

boxes O are pivoted at their outer ends by

with erank-pins I on those wheels D mounted |
on the axles C between the wheels under the |
pivots V' and Z/, so that the motion 18 trans-
mitted direct from the piston-rods to the satd |
wheels by rigid connecting-rods. The mo-
tion is then transmitted from the above-men- |
tioned wheels D to the other wheels by ex-
tensible connecting -rods—that 1is, connect-

IP—

ened, according to the cur vature of the road.

The automatic lenfrthenmg and shortening of
the connecting-rods can be mceomphshed in

5, 6, and 7, and the other in Figs. § and 9,
the construction shown in Figs. § and 9 be-
ing also shown in Figs. 1 and 2. The con-
nectmrr rods M, I‘lﬂ*s b, 6, and 7, are pivoted
to swing latera they are pivoted
by means of vertical pins in boxes N, held to
slide Iongitudinally in frames O, into the ends
of which frames the ends of the rods M pro-
jeet, the said boxes running in guide-grooves
m in the frames O, as shown In Fig. 5. In

arranged at the top and bottom of the frame,
so that the spindles pass through the boxes N
at the top and bottom. Each end of the
spindles is serew-threaded, as shown at P, or,
in other words, the spindles I are cach pro-
vided with a serew-thread, I, at each side of
the middle of the frame O. The spindles P
are so arranged that they can revolve on their
longitudinal axis, but eannot move longitudi-

nally or laterally. The crank-pin  of the

dle of the frame O, and the said crank-pin is
provided with a rack, Q', at the top and at the
bottom, which racks engage with barrel-pin-
1018 R, mounted rigidly on the central parts
of the spindles P—that is, on the parts above
and below the crank-pin. The operation of
these devices will be deseribed hereinafter.

In the construction shown in Figs. 1, 2, S,
and 9 a sleeve, 3, 1s mounted on the crank-
pin Q of the wheel D in such a manner that
the crank - pin can revolve within the -said
sleeve, on which sleeve triangular frames &'
are formed on diametrically- Oppi}SltO sides,
which frames are to be held in a horizontal
position. The frames are each coustrueted
with a shank, s, projecting from the inner end
of the sleeve pfufbllel with the side of the
wheel, and from the free end of the shank s a
shank, &, is inclined toward the outer end of
the sleeve S, which ineclined shank or arm ¢
passes through a diagonal slot in the sliding
block N’, held to slide longitudinally in a |

S, and adapted to slide on the said sleeve in
the direction of the length of the sleeve. The
box or frame O is provided with slots N?
through which the shanks s of the frame &
pass. The connecting-bars M are pivoted to
the sliding blocks N’ in such a manner that
they can swing in the horizontal plane. " The |

301,978

means of ball-and-socket joints T to the bent
ends of the shafts U, journaled in the frame U’.

In" Figs. 10 :md 11 I have shown the

manner of coupling the connecting - rods to
those wheels located between the wheels un-
der the joints. 'The rods M are secured to
forks M*, whichoverlap each other in the man-
ner shown, and surround a box, N*, mounted
on the crank-pin Q', from which box pivots
Q? pass through the prongs of the forks.
rods M can be secured to the forks by means

The

70

75

of pins m/, to permit the connecting-rods to

swing vertically.

In the construction shown in Fig. 11, the
box S*' is mounted on the erank-pin ', and is
provided at opposite ends with projections S,
on which forks Q' are pivoted to swing later-
ally by pins Q°. 'The connecting-rods M are
either secured to the fmks Q* or arec pivoted

to the same by pins #'.

In the modification shown in IFig. 3 the
axle ¢/, on which the wheels are rigidly
monnted 1s held to slide 1n a sleeve, G, in a
truck, H_ provided with ineclined wheels J,
running on the inner bevel of the rails. The
frame A rests on suitable journal-boxes on
the axle C, and theframe slides laterally with
the wheels, the sleeve G always running cen-
trally between the two tracks. Those wheels
of the locomotive that are to slide laterally
on the rails at curves, &c., must be devoid
of flanges, as they sometimes project {rom the
inner or outer surfaces of the rails, as circum-
stances may require. Preferably the firsttruck

| of the locomotive only 18 provided with the

wheels E'; but, if desired, the intermediate
and last wheels can also be combined with

wheels I¥.

The operation 18 as follows: If the locomo-
tive runs on a curve, the wheels will be about

in the position shown in Fig. 1, the wheels of.

cach platform V or Z remaining on the track
in the usunal manner, but the middle axle slides
outward toward that rail having thelonger ra-
dius—that is, the wheel 1esbmg on the rail
having the lonn*e1 radius is a greater distance
from the side of the platform than the wheel
on the rail having theshortradius. Referring
to Iig. 1, and assummg,that a person looks at
the 1ocomotive from the front, the axle C, or
middle axle, 18 moved to the right in relation
to the platform, and naturally the right-hand
connecting-bar M extending from the front
to the rear wheels will have to be lengthened,

and the left-hand connecting-bar will have to
be shortened. If the connecting-bars M were
made rigid, such movement as above described
of the middle axle could not take place. As
the axle C' moves to the right in relation to
the platform, the sleeves S mounted on the
crank-pins of the wheels will move inthe same
direction, and will move the frames S with
them. In the right-hand wheel the inclined
arms s of the frames S’ press against the sides
of the slots in the sliding boxes N and move
them toward the ends of the frame O, the said

80O
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frames turning on the b&ll-ﬁnd-sdck'et joints

T,whereby the right-hand connecting-bars M

will be lengthened. Attheleft-hand end of the

axle the wheel will also be moved toward the

righf,and the inclined arms s’ of the frame &/,
acting on the opposite sides of the grooves,
will dmw the sliding blocks N’ toward the
middle of the frame O and will draw the con-

- necting-bars M inw ard whereby the connect-

(O

in g-bars will be shortened. In this mannerthe

connecting-bars M are lengthened or short-
ened, as circumstances may require. It will

- be observed that the box or frame O’ contain-

_15
20
25
| 30
35

40

ing the sliding blocks to which the sections of
the connectmn‘ bars are pivoted are held on

the crank-pins of those wheels which are capa-

ble of lateral movementin relation to the plat-
form.

Referring to the constructionshown in Figs.

5, 6, and 7, the operation is somewhat differ-
ent, although the same resultisaccomplished.

The crank-pin Q is moved outward at the

right-hand side, and the rack Q on the erank-
pin revolves the pinions R, and thereby turns
the screw-threaded parts P’ of the spindles P

in such 'a manner that the sliding blocks N’

are moved toward the ends of the boxes O,
whereby the connecting-bars will be leno*th
ened. At the left- hand side the crank-pin is

moved inward, and the serew -spindles are
“turned in the revel Se dlrectlon and the serew-

spindles will be turned in sueh 2 manner as

to draw the sliding blocks N’ inward Whereby'

the connecting- bars will be shmtened The

rail W*has the top of its head beveled toward

both sides from the middle, as shown in Flﬂ*
4. so that the rims of the wheels can rest on
the outer bevel,and the rims of the peripheri-

- cally-grooved ﬁheels J can rest on the inner

bevel, and on the inner side of the head.

- However, I do not limit myself to the use of

45

50

‘60

- not be capable of such lateral movement.

these ra,ﬂs, as any other rails may be used.
As has been shown, the middle wheels of

each platform V or Z can move laterally in |

relation to the platform, and thus muchshorter

curves can be made tha,n with a locomotwe on |

which the middle wheels are not capable of
such lateral movement.. The end wheels need
The
locomotive can be built with a single platform,

or with two or more platforms pwoted to each
other, and the platforms may be made of great-
er or less length, according to the curvesinthe
road. The "LbOVG _descrlbed devices for ad-

justing the connecting-bars do not in any way

interfere with the direct transmissionofthe mo-

tion to the crank-pins and to the other wheels.

A very great advantage 1s obtained by coup-
ling a great number of driving-wheels, as the
traction is increased materially, and that is of
importance in locomotives for mountain-rail-
ways, as the traction must be as great as ecan
possibly be obtained. A number of driving-
wheels could not be coupled by means of bhe
ordinary rigid connecting-bars, but only by
means of mtommtwaﬂy ELdJ ustable eonnectmg
bars. .

| in the direction of the lenﬂ*th of the crank-

devieces for moving the boxes in the direction

‘sections pwoted to the front and rear set of

- 1 am aware that locomotives have been built
1n which a considerable number of traction-
wheels were coupled; but in all such cases the 70
connecting-bars coupllng the driving-wheels
were mﬂ,de rigid, and short curves had to be .
avolded, which often caused the expenditure of
large Smns of money for viaducts, bridges, & ¢.

Having thus described my 1nvent10n \\j hat T 75
claim as new, and deswe to seeme by Lettels
Patent, 1s—

1. A locomotive provided Wlth a driving-
wheel connecting-bar consisting of two sec-
tions united, 80 as to be automatlcally adjust- 8o
able at the connected ends, substantially as

‘herein shown and descrlbed and for the pur-

pose set forth.

- 2. A locomotive having driving-wheel con-
necting-bars formed with two sectlons each, 8
the inner ends of which sections are held 111
sliding blocks on frames or boxes mounted on
the crank- -pins of the wheels between the two
wheels, on which the outer ends of the -con-
nectmn* bars are pivoted, substantially ashere- go
in shown and deserlbed, and for the purpose
set torth. -

3. A locomotive having a connecting- bar
constructed with two. Sectlons the Inner ends
of which are pivoted to Slldmg blocks mount- g5
ed on a frame held on the crank-pin-of the
wheel between the end wheels, to which the
outer ends-of the connecting- bal sections are

pivoted, which crank -pins on the middle

wheels have devices for moving the sliding
blocks longitudinally in the boxes substan-
tially as herein Shown and descrlbed a,nd for
the purpose set forth.

4. The combination, with the end:and mid- |
dle driving-wheels of alocamotwe of connect- 105
ing-bar sections pivoted to crank-pins on the
end wheels, and to blocks sliding in boxes
mounted on the crank-pins of the middle
wheels, which crank-pins are provided with

100

110
of the length of the crank-pins, the outer ends
of the said boxes being held by universal joints
to the ends of crank -shafts, substantially as
herein shown and deser 1bed and for the pur-
pose set forth.

. In a locomotive, the combination, with
the pistons and piston-rods and three drwmn
wheels on each side of the locomotive, or one
section of the frame thereof, of conuectmﬁ'
bars connecting the piston- 10ds with the rear
set of drwmw wheels, and’ connecting - bars
connecting the rear set of driving -Wheels with
the mlddle and front sets of driving-wheels, the
front connecting-bars being formed ‘Wlt]l two.
I25

115

120

driving-wheels, and to blocks held to slide in
boxes mounted on the crank-pins of the mid-
dle driving-wheels, which crank-pins are pro-

vided w1th devices for moving the said boxes

pins, substantially as herem shown and de-
seribed, and for the purpose set forth.
- 6. The combination, with a locomotive driv-

| ing-wheel, of a crank- pln provided with racks,

130
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10 abox mounted loosely on the erank-pin, and | erank-pin, and : of  conneecting : rods hzwmg i
SERERES :berew-:-ﬁspindles journaledintheboxand provid- . i forked ends pivoted to the box insuchaman.
oo ved with pinionsengaging with the racks of the | ner that the connecting-rods canturn laterally
. crank-pin, which serew:spindles pass through | on the: pivots onthe bm, substantially as here-' | '
oo g osliding blocksito whiel the driving-wheel eon- [in shown *md de%ei 11)0(1 zmd fm“ H]e purp(}se T 5 e
oo omeeting-bar sections are pivoted, substantially leset foth SERRE SRR
. ashercin shown and deseribed; and for the | ST GABRIT‘L I‘RDDEL
pm pose set forth. { \VJLHQ%SOS o
RN 7. The 001111)111%1011 with the erank- pm of | CONSTANTL: HA“\IO
104 locomotive driving- WheeL ot a box on the | JOSE CASTRO Y GAI{( IA.
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