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" Letters Patent No; 18,462, dated June 2, 1868,

IMPROVEMENT IN RAILWAYS,
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TO ALL WHOM IT MAY CONCERN :

Be it known that I, CARLO MaAraurri, of Milan, in the Kingdom of Italy, have invented a new and improved
Method of Railway-Locomotion; and I do hereby declare that the following is a full, elear, and exact description
thereof, which_will enable those skilled in the art to make and use the same, reference being had to the accom-
panying drawings forming part of this specification. ' o

This invention relates to a new and improved method of constructing locomotive-engines, and the tracks
over which they run, and of increasing the friction or traction between the ehgine and the track for ascending

inclined planes, and for passing around curves of short radii. |
It consists in the construction, arrangement, and combination of the parts, as hereinafter specified.
In the accompanying plate of drawings— |
Figure 1 is & plan view of my invention.
Figure 2 represents a central vertical longitudinal section of the same, taken in the line z z, fig. 1.
Figure 3 represents a partial central cross-section of the same, taken in the line y y, fig. 1.
Similar letters of reference indicate corresponding parts. | o _
The frame A is'made of like materials and in the same general form as the frames of the trucks of locomotive
engines now commonly in use, and is supported by three pairs of wheels, C, rotating on the axles B. |
- Supported upon the frame A is a steam-engine, having the cylinders P of the same secured to the supports
O in a horizontal position in the middle, and near each side of the {rame A, as shown. |
- The piston-rods P’ pass entirely through the cylinder P at both ends of the same, and, cxtending beyond

the cylinder P, are attached by cach end of the said piston~-rod P’ to the bars D. |

The bars D are made of wood or metal, and extend nearly the entire length of the frame A above the axles
B, and within the supports O, one on cach side of and parallel with the frame A, as shown. |

Said bars D are connected together, at both ends of the same, by the chaing (G, one of said chains G being
attached to each end of each of said bars by one end, and by the other end to the levers N, as shown, so that by
‘moving one of said bars D horizontally in one direction, the other of the said bars will be moved in like manner

in the opposite direction, said bars D resting upon and being supported by the axles B, as shown. |

Under the axles B, and parallel with the bars D, are two other like bars, D/, cach one of said bars D/ being
in the same vertical line with one of the bars D. | | |

The bars D/ are joined to the bars D-by the bearings B, which are made in two segments, one of the segments
of each bearing E being above, and the other of said segments being below the axles B; said segments of each
of said bearings H being held together by one of the pulleys I'y in such a manner that when the centre of one
of the bearings ki on one side of the frame A is coincident with the centre of the axle B, within the same, the
centres of the other bearings T will be coincident with the centres of the other axles B.

- The bearings E are cylindrical in form, are three in number on each side, one upon each end of cach of the
axles B within the frame A, aiid extend from said bars D and D’ inwardly, and are of sufficient length to receive
the pulleys I and the eccentrie-secgments F/, as shown in the drawing,the arrangement being such that a recip-
rocating rectilinear motion of the piston-rods P’ is thus comimunicated to the bearings B on one side, moving
in a direction opposite to that of the bearings B on the other side. |

The pulleys F are made of iron or other suitable material, one upon cach of the bearings B, as shown, are
equal 1n diameter, and are connected together by a cord or belt, R, passing over and around all the pulleys F
on one side-of the frame A, and another like cord passing over and around all the pulleys F on the other side
of the frame A,in grooves in the circumference of said pulleys If, in such manner that when one of said pulleys
I' is rotated upon one of the bearings B, all the pulleys I so connected together on the same side of the frame
A will rotate in the same direction. - | . | | | .

Upon cach side of the frame A, at cither end of the same, and rotating in suitable bearings, on uprights

from gaid frame A, as shown in the drawing, is an endless serew, K, the same being in a line parallel to the
sides of the frame A.
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_ Upon the pulley F on each side, at'the 'same end of the frame as the endless serew K, and rigidly secured
] éta smd pulleys F, are the/worm-wheels or'segments of wheels I, said endless serew K fitting into:the teethof: 1 1 ¢

. . | isaid worm-wheel, so that by giving aratatmg motion; to the endless serew. K, a votating motion is communicated . i i
1 to the worm -wheels L, and throngl the same to all the pulleys K on one side of’ the frame; A, all the pulleys X ;
11 ionioneside of said frame A being votated: by ona serew K, andall the pulleys: F on the other side of the frame; NN

=y

A being rotated by another serew K, the serew K also! servmg to hold the pulleys IF firmly in any desired posi-; : I

tmn on the bearings E.

The: eccentric-segments B/ are made of iron or other suitable material, are placed, one, upou cachiof the: i i
EERREES ibearmﬂ*s E, arc formed of a ring or band, by means of which the said. pulleys F ave held upon said bﬂmiIWB oo
0 fand alségment of a circle attached to a pmt of 'said band, soas to form a slot, ¢, between said segmentiof a: 1 1
o ieircleland said band, to recieve the guide a! and springia around said guide-rod &', as shown, the spring abemg; e
1 geeuted to the face of the gmlley F, the centre: of gaid: segment benw as-much one: sule of the bmrmg% L JIMAY:
1 'benecessary, according to the clevation and depression in the rail: M hewmafter. described. TR

! The ecéentric- smments T rotate or partmlly rotate on the bearings E bemg stoppediin the ro’zatmn of 'e:heé

same by the spring a.

The éeccentric-segments: Flare held aumnst the wheela F by thc metallw buttona e, pwoted to. the hn.) E L";-g FER N
oiiab convement points on the inner: end of the same, as:shown. T RN R |

 The railroad is built upon any: crzade lesg than theirise of abuut seventy_ﬁxe feet in hﬂl-'rht in the dlst‘mceé ; :

EEEEE of one thousand feet, and may be’ bu:lt in:curves cf very. shmt radii; my, mpmvement of the same consisting in. . .
EEREEE the addition 'of al corrugated or way e—-shape@ rail,: "\f[ batween the two rails now commonly. used.

The rail M is ma,de of iron ov other suitable materm] and is formed in alternate elevations eq_u:ﬁhtant fmmé |

en'ments F?on both sides of: the middle Gf the frame A, as shown in the drawing.. .

SEREE each other, 'as shown in the drawing, the distance from one elevation to. another being in proper proportion tor 1 1
SRERERERES the diameter of the cégentric-segments ¥/, said rail M being of’ sufficient width on tnp to receive the eceentric- 11

The operation is such, that by the reciprocating motion of the bearings E, ‘Eshe f1 ame; J& hem placed meré

EREE the outside: rails lof .the track, with the wheels C upon the sane, the: eceentric-seguients, F’ on:one side of the. . . .
ol frame Al will be forced baclﬂmlds against the inclined planes of the rail M, and stz}ppe& from wotating by the ;11 1+
1 spring a; the frame will be foreed forwards, and the eccentric-segments F/on the othel side of the ir MneA being . . ...
L carried alse for ward by the bars D and D/, will: drop: or be f"mced b}' the spring @ into the: depressionsiof the 1 i 111

o oradl M, rotating suiumenﬂy in so doing as.not to be hindered in the forward movement of the same by the eleva- TR

“ance against the rail M, while the former eccentric-segments E/ vlll partially rotate so as ‘not to be hindered in
the fo*w 2rd movement of the same, the operation being similar to that of a man. walking, and by changing the
_eccentric-segments I/ to the other side of the axles B by the endless serew K and pulleys F, a motioh in- ‘the
opposite direction will be given to the frame A and the entire locomotive.

* The cceentric-segments F/ are so set with respect to each other that one only of the same on cach side will,
at the end of the forward movement of the same, rest at the lowest point of the aepression of the rail M.

I claim as new, and desire to secure by Letters Patent— |

1. A locomotlve, provided with the eccentric-segments ¥/, which act upon a cor rurrated or \mve-%haped rail
M, in the manner substantially as shown and deseribed.

- 2, Operating the eccentuu-seﬂments F’ by means of the reciprocating bars D D’ and the thLached bearings
K of the same, substantm.lly as shown and described, and for the purposes sct forth.

3. The combination of the reciprocating bars D D’ with the steam-driving cylmdeta P, subatantmlly as
shown and described, and for the purposes set forth.

4, The avrangement of the bars D D/, connected torrethm substantially in the manner shown and described,
so that the movements of the bars D D’ on one side, &ntl its attachments, will produce a movement in.the oppo-
site direction of the other bars D D’ and their attachments.

5. The combination of the reversing-pulleys F with the eccentrlc-sowmeﬁts I, subsbantmlly as herein shown

and described.
‘6. The springs @ in combination with the eccentric-segments I, subsmntlally as shown and described, and

for the purposes set forth.
7. 'The slots ¢® in the cccentric-segments F/, as and for the purposes shown and described.
8 In combination with the eccentric-segments F’ and pulleys F, I claim the buttons e, for holding said
sepments F/ against the pulleys T, substantially as shown and dcscubed |
9. In combmatwn with the eccentric-segments T/, I claim the 13.11 M, .constructed and arranged subs stan-
tially as described, for the purpose specified. |
10. The propulgion of railway-cars by means of cmrurra,tﬂd or worm-shaped rails M, and a locomotive-
mechanism in conjunction with said rails, subsmntlally as shown and described, and for the purposes set forth.
The above gpecification of my inv G"ltlf}n siened hy me, this 12th day of October, 1867.
CARLO MARGUTTIL

Witnesses:
LuanNio Pueavz,
GoanrAso PERELLY PARADISL

1 tions upon the rail M, so that 1t1s: ﬁbkua that the frame A will be forced forwards:at each backward movement
1 of the piston I by Al the cccentric-segments ¥/, one side of 'the frame A acting azainst the clevations on the . .
ot rail My while ‘all the se gments B/ on: the otlier side of the frame’A, in-the fmward movement of the same, will . .
R p'llLI“lH}' rotate, so as hot to hinder theiforward motion of the same, and will; be forced back to the former posi< 1
b tion  of the saldieceentric-segments I after the hlnhest part of the ielevation of the rail hiﬁ been 1‘9&011@(1 Wh@“:
he latter eceentric-segments ¥/ will present the necessary resigb~ '
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