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UNITED STATES

PATENT OFFICE.

CHRISTIAN HAGANS, OF ERFURT, GERMANY.

LOCOMOTIVE.

SPECIFICATION forming part of Letters Pé,tént No. 501,616, dated July 18, 18983, '

Application filed February 4, _1892‘. Serial No. 420,364, (No mﬁdél.), Patented in Germany January 11,1891, No. 68,845; in
France January 15, 1891, No. 210,814 in Switzerland Febrnary 16, 1891, No,3,257; in Austria-Hungary February 17, 1891,
No, 9,263; in Belgium March 10, 1891, No. 94,072 1n Italy March 31, 1891, No. 29,248, and in England April 3, 1891,

No. 5,776,

To all whom tt may COMCErTL:

Be it known that I, CHRISTIAN HAGANS, a

subject of the German Emperor, residing at
Erfurt, Germany, have invented certain new

and useful Improvementsin Locomotives, (for.

which I have obtained Letters Patent in Eng-
land April 3, 1891, No.5,776; in Germany Jan-
uary 11, 1891, No. 58,345; in France January
15, 1891, No. 210,814; 1in Switzerland Feb-

ruary
gary February 17,1891, No. 9,263; in Belgium

Mareh 10, 1891, No. 94,072,and in Italy March |

31, 1891, No. 29,248;) and 1 do hereby declare
the following to be a full, clear, and exact
description of the invention, such as will en-

able others skilled in the art to which 1t ap- |

pertains to make and use the same.

My invention relatestothe propelling mech- |

anism of locomotives and its object is to so
construct and connect the same with the driv-
ing wheels of the locomotive that it will be
enabled to run on very sharpcurves or curves
having a small radius. This object 1 attain
by and my invention accordingly consists 1n

providing the locomotive with a compensat- |

ing or reversing gear or gears interposed be-
tween the main frame and the swiveled truck
or trucks on one or both sides of the locomo-
tive, the said compensating gear being con-

nected with a shifting part of the driving con- |

nections of the engine. And my invention
more particularly consists In providing the
locomotive with one or two bogie-frames- or
trucks swiveled to the main frame preferably

‘having coupled wheels and connecting one or
several of these wheels with the piston rod

of the cylinder located on the main frame by
a two-armed lever or levers, and a connect-
ing rod or rods, the two-armed lever being
referably fulerumed on a shifting fulerum.
This shifting fulerum whose position 1s gov-
erned by the position which the truck or
bogie-frame occupies .relatively to the main-
frame of the locomotive is preferably formed
by pivoting a weigh-shaft or weigh-shafts to

" the bottom of the main-frame and connect-

ing their ends or other suitable

thereof with a link pivoted to and suspended

from the main-frame, the said link being con-

so nected at its end with the truck or bogie-

16, 1891, No. 3,2567; in Austria-Hun- |

portions

frames by a controlling-rod which at its other
end 1s connected to some part of the swiveled
truck,in anysuitable and convenient manner.
My invention moreover consists in such
further features, details and combinations of
parts as will be hereinafiter set forth and cov-
ered in the claims. |
~In the drawings accompanying this speci-
fication, Kigure 1 represents a vertical trans-
verse section partly on line x—x and partly
on line y—y, Fig. 2, of so much of a locomo-
tive-engine embodying my invention as is
necessary to explain the same; Fig. 2 a side
elevation, and Kig. 3, a bottom. plan of the

same, while Figs. 4, 5, 6, 7, 8,9,10, 11, and 12

represent, detail-views of modified forms of
construction. '
Referring first to Kigs. 1 to 3 it will be ob-
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served that the running gear of the locomo-

tive there shown in 1llustration of my inven-

t tion consists of two trucks or bogie-frames,

A, each connected to the main-frame B of the
locomotive by the usual swivel joint, C, the
wheels, ¢ on each truck being preferably cou-
pled by linksor coupling-rods, a’. The steam-

ceylinder, D, of any desired form and con-

struction is mounted on the main frame and
imparts motion to a piston rod, D’, whose ends
are guided in suitable guide-boxes, d, d.
- The arrangements for imparting motion to
the truck-wheels from each end of the piston
rod are exact duplications of each other, one
of which may be omitted in many cases. It
will be necessary to describe the same only in
connection with one of the trucks. .

The end of the piston-rod, D’, is connected

in any suitable and convenient way with a
two-armed lever, K, on each side of the en-.

oine, comprising the arms, ¢ and ¢’ and ful-
crumed on a movable or shifting fulerum-
piece or weigh-lever, I/, presently to be de-
scribed. The two-armed lever, K, in turn is
connected with the wrist or crank-pin, a? on

one of the truck-wheels by a pitman, G. The

lever, B/, piston-rod, D’, and pitman, G, may
be briefly termed the “driving gear.” The
fulerum-piece consists preferablyin a weigh-

| lever, B/, pivoted -at f’ to the bottom of the
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main frame, B, (orif desired to separate weigh-

levers so pivoted and whose ends extend to 100
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opposite sides of the locomotive) and con-
nected at each end with a depending link, H,
pivoted to the main frame, B, at A, and pref-
erably extending beyond the fulernm or point
of connection, f, with the weigh-lever, ¥/, and
connected at 1ts end with one end of a direet-
ing or controlling rod, I, whose other end is

connected at 7 with some convenient portion.

of the truck, A, preferably in the manner
shown, that is to say by attaching the same
to the bracket, a? fixed on the said truck-
frame. Other ways of connecting the end of

the controlling-rod, I, mnay readily be devised
to suit various constructions of trucksand ar-
rangement of the propelling and other parts.

Thus, for example in Fig. 5,1 have shown the

~end of the controlling-rod, I, attached to the
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wrist-pin of a counter-erank, a*, on the truck-

wheel, a, whereby the end of the controlling-
rod isalways keptin a fixed position opposite

the center of the truck-wheel.

Still another mode of connection is illus-
trated in Iig.6,in which the guide-rod is con-
nected directly to the axle bearing, ¢ by be- -

ing provided at its end with a sleeve, af en-
circling the same.
sleeve, ab, might directly encirecle the axle of
the truck-wheel. This arrangement is.pecu-

liarly adapted to cases where the links, H, for
reasons of construction are arranged 11151(51@-
I pref-

of the two-armed lever, K, as shown
erably arrangethis system of leversand links
for shifting the fulerum of lever, K, which I

will briefly term the “compensating-gear” on |

both sides of the locomotive and one pair of

compensating-gears for each truck, though in
many -cases one eompenqatmmgem may be

sufficient.

IFigs. 7, 5, and 9 represent another method
In this
modification thecylinder,D,ismountedatone
end of the main frame, B, of the locomotive.

of carrying.my invention into effect.

This eylinder by means of piston-rod, D’, and

pitman K, directly actuates the lever, E’, lo-.
cated near the cylinder, D, while the remote.
lever, K, is connected with the -same by the

couphnﬂ*—rod K’. The other parts-of the

driving-mechanism are the same as already
For constructive reasons I
however, employ two kinds of compensating-

deserlbed above.

meehamsm differing from that heretofore
deseribed.
The compensatmmmechamsm nearest to

the cylinder consists in shiftably fuleruming.

the lever i, upon the short shaft, F, which at

one end is held by the hanger or dependmﬂ‘;_
link :II, above described, which 1S adjusted
relatively to the truck, in the known manner

by the controlling rod I. A draw-rod, L, is
also arranged upon the journal of the qhaft

F, which serves as a point of attachment f01 |
the hanger, I, the said draw-rod, connecting .

the wewh level or fulerum plate F’ with. F,

The “eln'h lever, IV, is fulerumed at f’,to the

bottom of the main fr ame, and serves to trans-

mit the motion of the outer end of F, caused ‘ dash-lines, lnste.:a,d of from K to L Thoe con+

It is obvious -that this

501,618

by the hanger H, to the inner end of F, by vir-
tue of its connections with, I/, by the draw-
rod, I, and is journaled in a slide-box, M,
adapted to slide horizontally in the truck-
frame. The compensating - mechanism ar-
ranged remotely from the cylinder also con-
sists in a shiftable fulerum of the lever K,
upon a short shaft, I, which in this case is
journaled at each end in g sliding journal-box
M, M’, horizontally guided in the main frame
and is connected at both ends by the two
draw-rods, L, L/, with the weigh-lever, I,
fulerumed in the bottom of the main frame.
The ounter end of ¥, is carried in the known

manner by the h&nﬂel H, and the maftrix is
transmitted to the ShOIt shaft, F, and the
lever E, by the draw-rods, L, /. Tt is to be

Observed also that the--cyliuder's may. also be

mounted. laterally or:--below:the main {rame,
as 1llnstrated in Figs. 10, 11,and 12.
A, is the double truck-frame conneected with
the main-frame B; B, by the ball-pivot, C.
The wheels, a, are connected by coupling-
rod, a’. The pitman, G, of the lever, E, and
the coupling-rod, I, constitute the parts of
the driving mechanism, already referred to.

- The compensating gearis formed of the con-
trolling ‘rod, I, the hanger, H, carrying the
short shaft, I‘ the same. belnﬂ' connected with

the Wewht—level F’, by the draw-rods, L, I/,

so that the same may. turn on the fuler um,f’
on the main frame in the known manner.

- The coupling-rod, K, of the driving-gear is
actuated as follows: K is connected with the

upper end of a lever, £/, mounted on a:short

shaft K% journaled in fixed.-bearings. Atthe
lower end K’ is connected with a short coup-
ling-rod K’, which by connection with cross-
head, d,-of the piston-rod, D’, transmits one-
half of the piston-pressure in eylinder, D, to
the lever E’. The other half of the piston-
pressure is transmitted to two coupled axles,
a’; a’, by the lower end of lever, K/, thmun*h
the pltman G2 The lattertwo axles are jour-
naled in fixed bearings in the main-frame.

- My invention for the actuation of truck-
frames, or guide-axles, &c., on locomotives is
here arranged in:connection with axles jour-
naled in fixed bearings in the main-frame.

‘The fixed axle oraxlesmay bearranged either
The

in front or inthe rear of the locomotive. -
same 1s true of the operation of my compen-
sating gear which is as follows:—When the
locomotive 1s running-on a straight track the
partsoccupy a mlddle position and thelevers,
E, swing from the point K to I, as indicated
by dotted lines. . When, however, the engine
rides over a. curve, the truck, A, WIH turn wﬂsh
respect to-the main-frame inone or the other

direction and the controlling-rod, I, will push -

ordraw the link, II,and with it the end of the

Here A,
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fulerumor welrrh-lever to onegide or the other

| Of-theuintermediate-'positi(m, as indicated at
J* The lever, K, which is now fulerumed at
/% will now swing from % to /,asindicated by
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‘the essence of my invention.

E, is thus shifted sufficiently to compensate
for the changed position of the trucks, A,
relatively to the main- -frame, B. In all cases
the amount of movement will be exactly suf-
ficient to adapt the propelling. parts to auto-
matically adjust themselves to the changed
relative position of these parts. |

The rear truck as well as the front- truek
may be provided with two cylinders, as 1ndi-
cated in Fig. 4, or only two cylinders for the
two trucks may be provided, or there may be

two cylinders on one side and one cylinder on

the other side. In the lasttwocasesone com-

pensating or reversing gear only, 18 neces-
sary.

The two-armed lever may have arms of

equal or unequal lengths.

It is to be borne in mind that the essence
of my invention consists in connecting the
driving wheels of a locomotive, journaled on
swiveled trucks, with the cylinder located on
the fixed main-frame of the locomotive by

connecting rods, or, levers connected to fixed
journals or WI‘ISt-plIIS on the driving wheels
and on the cylinder-piston the said connect-'-

ing rods or levers being connected with each
other by an interposed shifting compensating-
oear, preferably consisting, as shown, of a le-
ver fulecrumed on a shifting fulerum. This
construction enables me to connect the pit-
man with the wrist-pin on the driving wheels
and the two-armed lever with the piston rod
in the ordinary manner without allowing for
any lateral play, which would involve com-
plicated connecting devices at these points
and seriously interfere with the direct trans-
mission of power from the cylmdel plston to

the driving wheels.

It is manlfest that the propellmﬂ' device de-
seribed in illustration of my invention may
be greatly modified without deparfing from
Thus I have
shown -various forms of modifications that
may be carried out in Figs.4,5 and 6. Besides
this, the driving gear, as well as “the com-
pensating-gear” may be extensively modified

and many other things not especially referred
to .may be carried out. I do not therefore de-
sire to be limited to the exact details of con-
struetion shown and described by me, but

&
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What I claim, and desire to secure by Let-

ters Patent, is—

1. In locomotives the combmatlon of the
main-frame carrying the eylinder or eylinders,
with a swiveled truck or trucks, driving con-
nections between the cylinder or cylinders
and the truck wheels, and shifting compen-
sating gear interposed between the main-

frame and the trucks, substantially as Set'

forth,

2. In locomotives  the combination with a
truck of a lever, having equal or unequal
arms pivoted on a shlftmcv fulerum and con-

nected with the piston and a trueck wheel at

its respective arms, substantially as set forth.
3. In locomotives the combination with a
swiveled truck of a two-armed lever pivoted
on a shifting fulerum, a cylinder-piston and
a pitman, the two-armed lever being connected
with the cylinder-piston and the pltman at 1ts
oppositearmsand the pitman being connected
to one of the truck- Wheels, substa,ntmlly as
set forth. |
4. In loeomotives a swiveled truck and a
main-frame provided with a eylinder and pis-

‘ton of a weigh-lever pivoted to the main-

frame,atwo-armed lever,pivoted onthe weigh-
lever, a link
engaging the ends of the weigh-lever and a
controllmﬂ' lever between and connectlnﬂ' the

truek and the link, substantially as set- fort,h -

5. In locomotwes with swiveled trucks,the
levers, H, interposed between -the cylinders

and the d11vmrr axles, in combination with-
| the weigh-lever, F’ connected to the swiveled

truck by the controllmn' rods, I, and the de-
pending links, H, substa,ntlallyr as set forth.

In testimony whereof I affix my swnature in’

preqence of two Wltnesseq --
OHRISTIAN HAGANS
W—itnesses: -
CARL BORNGRAEBER,
- GEORG POPPE.

pivoted to the main-frame and.
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