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To all whom it may concern:

Beitknownthatl, ANDREAS RADOVANOVIC,
engineer, a subject of the Emperorof Austria-
Hungary, residing at Pilsen, in the Province
of Bohemia, in the Empire of Austria-Hun-
gary, have invented certain new and useful
Improvements in Reversing-Gear, (for which
Letters Patent have been granted in Austria-
Hungary, No. 5,178 and No. 24,398, dated May
26, 1887, and in Germany, No. 51,247, dated
November11, 1888,and No. 62,083, dated July
28, 1891;) and I do hereby declare the follow-
ing to be a full, clear, and exact description
of the invention,such as will enable others
skilled in the art to which it appertains to
make and use the same,reference being had
to theacecompanying drawings, and to letters
and figuresof referencemarked thereon,which
form a part of this specification.

My invention has relation to reversing gear

. of that class or description in which a vari-
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able motion is imparted to a point of the re-
versing lever connected with the slide valve
rod for controlling the position and move-
ment of the slide valve relatively to the inlet
and exhaust ports.

My invention has for its object the provis-
ion of means whereby these movementsof the
eccentric are controlled by an element con-
nected therewith and acting independently of
the eccentric that vibrates the lever, and the
provision of means for controlling the opera-
tion of said element through the medium of
a controlling . element, as for instance the
usual reversing shaft and lever. Variousar-
rangements of these devices may be resorted
to to produce the desired results, as for in-
stance a slotted disk or ring seated in a suit-
ablebearing in the eccentric lever,and means,
as a block, secured to the reversing shaft for
adjusting the disk within its seat in the le-
ver. It is obvious thatwhen the eccentric of
the lever revolves and the disk is adjusted so
that its slot will lie at a given angle to the
axis of rotation of the said eccentric, the
movements of said lever will be in conformity
to the relative position of the slot, so that in
the various positions to which the disk can
be adjusted, the point of the reversing lever

controlling the steam distributing devices

will deseribe various curves, that determine
the movements of said devices.
In view of the faect that the movements of

the eccentric lever, or more properly, of that

point of said lever which directly controls the
movements of the steam distributing devices,
are dependent upon the adjustment of the
disk, the relative arrangement as well as the
construction of the parts may be variously
modified without departure from the nature

of my invention, as above alluded to, and as

will hereinafter appear. But that my said
invention may be fully understood, I will de-
seribe the same in detail, reference being had
to the accompanying drawings, in which—
Figures1 and 2 are sectional side elevations
of a reversing gear embodying my invention,
the controlling disk being provided with a
rectilinear guide slot, the parts being shown
in the relative positions they occupy when the
reversing lever is brought into its opposite
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extreme positions respectively. Fig. 3 is a -

longitudinal central section, the parts of the

‘reversing gear being shown in the position

they occupy when the reversing lever is in its
middle position. Fig. 4isasectional side ele-
vation of a reversing gear in which the con-
trolling disk is provided with a curvilinear
slot of limited radius, the center of the circle
of which the slotisan arclying outside of the
disk. Fig.5 is a sectional view taken on line
', ', of Fig. 4, TFig. 6 isasectional sideele-
vation of a reversing gear similar to that
shown in Fig. 4, except that the centerof the
circle of which the slot in the disk is an arc
lies within said disk. Fig. 7 is a sectional
side view taken on line o? a? of Fig.6. Fig.
8 is a sectional side elevation of a reversing
gear in which the guide slot is not formed in-
the disk, there being two guide blocks guided

in suitable slots or frames on opposite sides

of and secured to or forming an integral por-
tion of the disk. Fig. 9is a sectional view
taken on the line 3 % of Fig. 8, the parts
being shown in their middle position. -Fig.
10 is a similar view taken on line y, ¥, of
Fig. 8. Figs. 11, 12, and 13 illustrate a re-
versing gear in which the adjusting disk has
motion with the adjusting block on the re-
versing shaft, Fig. 11 being a sectional side’
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elevation, Fig. 12, a vertical central sectional
view of the O‘lllde disk reversing lever and
guide blocks, the reversing shaft bemtr shown
inelevation, and Fig.13 a horlzontal sectlonal
view of the disk. TFigs. 14, 15, and 16, are
views similar to Figs. 11 12 zmd 13 1llustlaf—
ing a modification of the reversmw gear shown
in thelattel figures, and Figs. 14“, and 15%, are
views similar to Figs. 14 and 15, 111ustrat1n0“
a further modlﬁcatlon of the reversing gear.
Fig. 17 is a sectional side elevation llluetrat-
ing still another modification, and Figs. 18
to 23 are sectional detail views thereof

Referring to Figs. 1 to 3, 1ncluelve, A, in-
diecates the drrvm@ shaft, to which. is keyed
an eccentrie, a, conﬁned as usmal withinan
eccentrie strap, b*, which, together with a
ring, b% and the arm, b3, pro;]ectlno -radially
from said ring, conetltnte the eccentric lever.

Within the. ring, b% of the lever is confined
a disk, ¢, that has a transverse. rectilinear
guide slot, ¢/, in which is seated a block, ¢?,
keyed to. the reversing shaft, c?

In the position of the parts as shown in
Fig. 1, the reversing lever, ¢4, is supposed to
have been moved 1nto one of -its extreme po-
sitions, whereby the guidedisk, ¢, through the
medium. of the block c? has aleo been moved
into a corresponding posmon within the ring,
b%  The driving shaft revelvingin the dlrec-
tion of arrow, w, causes.the center of itheec-
centrie strap, b to describe the eirele, 1,2, 3,
4, 5,and elmnltdneonsly therewith.the center
0, of the ring, 0% of the eccentric lever under
the action of the dlSk ¢, sliding on block, ¢,
will be moved from o/, to o2 o3 o4, 0%, whlch
movement corresponde with. the mrcle, 1,2, 8,
4 and 5, described by the center of the. eccen-
trie qtrap, V', and this causes theaxis.of sym-
metry, r, 7, of the eccentric lever to take the
positions, 1, o/, 2, 0%.8, 0® 4, 0% and 5, 0, and
cause. the pomt C connected with. the stea,m
distributing devwes to deseribe the ellipsoi-
dal curve, 1' 9/, 8, 4’ and .5/, in the direc-
tion of the arrow, w’. This elllpsmdal eurve
varies with the posrtlon of the reversing le-
ver, ¢*, between its two extreme. posmons in-
asmuch as each -displacement of said lever
will result in a corresponding displacement,
of the disk, ¢, on block, ¢ from a curve-hav-
ing its: longer axis. perpendlcnlar to the axis,
of the point, C, when:the reversing lever is.
in its middle. posmon to curves haJvm0 their
longer axes inclined:toward the right or left
of a perpendicular, as shown in Fws 1 and
2. In the latter figure the. elements of -the,

. reversing:gear are shown in their relative po-'
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sitions when the reversing lever, ¢4, is moved:
from its extreme position Fm 1, to its oppo-
site extreme position, the pomt C, describ-:
ing an ellipsoidal curve, 1/, 2/, 8/, 4/, 5’ ¢’
and.7’, in the direction of arrow w3 orin a
direction the reverse of that indicated in Fig.

1, whereby the steam distributing devices are’
moved to a corresponding posrtlon 50 as to-
reverse the rotation of the driving shaft, A,

as indicated by arrow, w2 It follows that

clined: position, ¢'f, e,

400,754

the amplitude of motion of the point, C, de-
pends upon the position of the reversing le-
ver, said motion being least or nearly nil
when the lever is in its middle position, and
greatest when in either of its extreme posi-
tlonq

In Fig. 4, the slot, ¢/, in disk, ¢, is of curvi-
linear form, it belnv an arc of a circle of
greater diameter than the disk, and of a suit-
ably limited radius, and in order to more ef-
fectually support and guide the disk in its
movements under the actlon of the block, c?,
I suspend the same from the crank or fulcrum

- pin, d, of the reversing lever, ¢4, by means of

suitable hanger arms, d da’, loosely mounted
on said shaft or fulerum, The reversing le-
ver in Fig. 4 is shown in its middle posrtlon,
and when moved from that: pesition to-one of
its-extreme: positions, as 2, the disk,c,will be
turned so that its slot, ¢, wrll oeeupy the in-
In this- eonstruction
“the disk is noti only displaced by the partial
rotation of the adjusting bloek,.c?, but also
by the arms or hangers, d’; d’, as s will beread-
ily understood, a double. ourde being here pro-
vided, and, as the derInO' shaft, A revolves,
the. dlsk e, will osc11la;te on the line el9, ¢l
about the erank pin or fulerum of the revers-
ing lever. In.this ease,the point,C,connect-
ed with the steam-’ distributing deVlces ‘also
deseribes variable ellipsoidal- -eurves,. aceord-
ing to the. position of the reversing lever in
the direction of arrows, wt, and w5, aoeordrnw
to the:angular dlsplacement of the slot, ¢/, in
disk,.c. )
In the reversing-gear shown in.Fig, 6, the
center of the cirele: of which the slot ¢in
disk, ¢, is-an are, lies within said disk, thdt is
to say,it-coincides with.the center of said disk,
the slot being a cireular one or nearly so; and
in this case-an-auxiliary guide, as d’, d’ Fig.
*4, can be dispensed with, for the reason thab
' the disk is connected d1rect1y with therevers-
ing shaft, ¢ through the medium.of a:crank
‘or 1ad1al arm, 7, havmcra,pm Naf fitting loosely
-a bearing formed in alug prOJectan" from the
inner perlphery of the eireularslot, 7. e.,from
‘the inner periphery of the disk, ¢, whlch in
“this, case-takes the form of a-ring. It is ob-
vious that if the reversing shaft, c3 is-revolved
‘to earry the point of suspension-to’one or-the
fother-limit of its movements, 2/, or2? the disk
e, will be cor respondingly dlsplaced and.-will
‘oscillate about its.point of suspension during
‘the revolutions.of the driving shaft,.so . that
‘the. pomt C, of the-eccentric ]ever here also
‘moves in a, predetermlned or given path.

In the construction shown :in- Figs.4-to 7, ‘

'the eccentrie, @, may be used for operdtlnb
‘the exhaust leve in‘engines. pr0v1ded ‘with
‘lifting valves, and: the expansion slide in en-
igines controlled by a slide valve, and to this
‘end I provide a-suitable bearing as,m, onthe
eccentrlc strap, b’ for the actuatlnd rod that
‘controls said exhaust valve or expansion
slide.

In Figs. 8 t0 10, I have shown two slotted
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guides or guide frames, g, g,one on each side

of the disk, ¢, in which frames is fitted an act-

nating block, ¢ for the disk, the point of -

connection, C, of the steam distributing de-
vices being here located between the disk, ¢,
and driving shaft, the same results as above
described being obtained when the guide
frames, g, g, and through them the disk, ¢, are
displaced through the mediam of the actuat-
ing blocks, ¢? keyed to the reversing shaft, c?,
which passes loosely through said disk, e,
caunsing the latter to oscillate about the re-
versing shaft,

In the constructionshereinbefore described,
and in the drawings illustrating the same the
three points of the eccentric 1evel namely
the driving shaft, A, the center of ring, b?,
and the pomt of dpphcatlon C,are arranfred
in the same plane, but this is not absolntely
necessary as they may be arranged in differ-
ent planes, for instance, the center of the
ring, b*, may be in a plane above or below the
plane, A, C.

In the construetion shown in Figs. 11 to 13,
the disk, c, is provided with two slots, , 6%
Tig. 13, at right angles to each other and ex-
tendlnfr elear thrmwh said disk, so that the
latter can slide to and £10 on the adjusting
block, ¢* without impeding the movements of
the latter even if its length, L, is equal to the
diameter, D, of the disk, minus the length of
its stroke, s, whereby a better support for the
disk is provided. The eccentrie, @, in this
construction may have a rotary motion as in
the reversing gear hereinbefore described, or
it may have a derived motion on other curvi-
linear lines.

To prevent lateral displacement of the ec-
centric lever on its controlling disk, ¢, its ring,
b%, may be provided with an “annular confin.
ing flange, and a like ring, b3, ¢%, respectlvely,
FIO‘ 12, or with two oonﬁnmOr rings, ¢ Fig.
15, axra,ntred on. opposite 51des of the dlsk, A
to ‘confine the same within the ring, 02

"Instead of the described means for prevent-
inglateral displacement of the eccentriclever
on the disk, ¢, means such as shown in Figs.
14*, and 15*, may be employed. The disk as
shown in the last named figures is provided
with projections, ¢, adapted to be brought
into register with cou‘espondmfr recesses, cs
formed in ring, 4% when the disk is meerted
in the ring, and when so inserted it can be
confined by imparting to it a partial rotation
to carry the lugs or projections out of register
with the recesses.

In order to admit of the use of as long-a
sliding block as possible, with a view to in-
creasmfrthe bearing surfaces for the disk and
therethwuofh the stablhty of the elements,
the ring, b2 has as shown in Fig. 14, two re-
cesses, v, v, dmmetucally oppos1te eaeh other
on the line of motion of the block, ¢? said re-
cesses forming a prolongation or extension of
the diametral slot in disk, ¢, the-same fune-
tion being performed by the recesses, c8, de-

seribed in reference to Fig. 14%, for the inser-
tion of the disk into ring, 0%

Instead of securing the actuating block, & .
to the reversing shaft it may be secured to
the disk, ¢, itself, as shown in Figs..17 and
18,the ﬂulde slot ¢’, being here formed in an
enlarwement ¢, of the reversing shaft, and
the dlsk ¢, is a ring in which the actunating
block, ¢?, is secm ed, so as to slide in the open-
ing or slo‘r ¢, formed in the-enlargement, ¢*,
at right anUIes to the 10n01tud1na1 axis of the
reversing shaft, ¢5, so that when a partial ro-
tation is imparted to the latter, a correspond-
ing rotation will be imparted 10 the ring, ¢,
throuorh the block, 02 which is free to reelp-
looate within slot, ¢, when the eccentric le-
ver is vibrated by the rotation of-the driving
shaft to move the point, C, of said eccentrie
lever in a leen path, the said ring and en-

lawement ¢*, of the reversing shaft ¢ being.

concentrlo with the conﬁnlnw ring, b of the
eccentric lever. ,

In view of what has been said it will be
readily understood that the cross sectional
form of the adjusting block may be variously
modified, as also the mode or means of con-
necting the controlling disk or ring, ¢, with
the reversing shaft, c®. I have shown several
such modifications in Figs. 17 to 23, the guide
slot or slots being either rectilinear, as in
Figs. 17 to 22, or curvilinear as in Fig. 23;
thus in Figs. 17, 18 and 19, the block, ¢* is
shown of eylindrical form, in Fig. 20 of square
form, and in Figs. 21 and 22 of the form of a
truncated cone in cross section, the eross-sec-
tional form of the slot, ¢/, in which the block
works or is fitted, corresponding with that of
said block.

The enlargement, ¢, Figs. 17 to 20, may form
an integral part of the réversing shaft, or
may be seeured thereto in any deswed man-
ner, in which case the shaft is made in two
sections, as will be readily understood. The
driving or ecrank-shaft, A, the center of disk
or ring, ¢, and the points of application,m, C,
of the steam distributing devices may be ar-

‘ranged in the form of a triangle or polygon;

a single eccentric may control several dis-
tributing parts as above explained, and the
center of the disk or ring, ¢, need not neces-
sarily coincide with the center of the revers-
ing shaft, furthermore, the described revers-

ing gear may be used merely for regulating

or controlling the expansion or compression
instead of the rotation of the driving or erank
shaft, A.

Havmff thus described my invention, what
I claim as new therein and desire to'secure by
Letters Patent, is:—

1. The comblnatlon with a dr1v1nv shaft
and the steam distributing devices of the mo-
tor for said shaft, of a reversi‘ng gear com-
prising an eccentrie lever on the driving shaft,
said lever connected with the steam distribut-
ing devices, and an adjusting device as an
adjustable ring seated in and controlling the
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movemeénts of said lever, for the purpose set
forth.

2. The combination with a driving shaft
and the steam distributing devices of the mo-
tor for said shaft, of a reversing gear com-
prising an eccentriclever on the driving shaft,
said lever provided with a ring bearing, a
disk or ring seated in said bearing, and a
shifting device for shifting the position of
said disk or ring relatively to the. eccentric
that operates the lever, for the purpose set
forth.

3. The combination with a driving shaft
and the steam distributing devices of the mo-
tor for said shaft,of a reversing gear com-
prising an eccentric leveron the driving shaft,
said lever provided with a ring bearing, a disk
or ring seated in said bearing, and a shifting
device for displacing the center of said disk

-or ring relatively-to the axis of oscillation of

the lever and to its point of conneetion with
the steam distributing devices, for the pur-
pose set forth.

4. The combination with a driving shaft
and the steam distributing devices of the mo-
tor for said shaft, of a reversing gear com-
prising an eccentric lever on the driving shaft,
corinected with said steam distributing de-
vices; a reversing shaft, a disk or ring on said
shaft, said disk orring revoluble in a bearing
of the eccentric lever, and a shifting device
for'shifting the center of the disk or ring rela-
tively to the center of the reversing shaft, for
the purposes set forth.

5. The combination with an eceentric lever
provided with a ring bearing and a disk or
ring seated in said bearing, of an adjusting
device, as a revoluble shaft, and a block or
blocks, as ¢% revoluble with the shaft and con-
nected with the ring or disk so as to displace

the center of the latter relatively to the cen- |

. ter of the eccentric that actuates the lever

45

and cause said disk or ring to oscillate or re-
ciprocate in the plane of displacement of its
(the disk’s) center, for the purpose set forth.

6. The combination with an eccentriclever
provided with a ring bearing, as t?, and a disk

490,754

or ring, as ¢, seated in bearing, b? of an ad-
justing dévice, as a revolable shaft, a‘block
or blocks revoluble with the shaft, and a
guide or guides connected with the disk or
ring in which said block or blocks work so as
te displace the center of the disk or ring rela-
tively to the center of the eccentrie that actu-
ates thelever when a partial rotation is im-
parted to the shaft, and to-cause said ringor
disk to oscillate or reciprocate on or with the
block or blocks in the plane of the displace-
ment of its (the disk’s) center, for the purpose
set forth.

7. The combination with-an eccentric lever
provided with aring bearing andadisk provid-
ed with a slot, as ¢/, seated in said bearing, of
anadjusting device,asarevolubleshaft,and a
block, as ¢, revoluble with said shaft and
working in the slot of the disk so as -to dis-
place the center of the latterrelatively tothe
center of the eccentric that actuates said le-
ver when said shaft is partly revolved and
cause the disk to oscillate or reciprocate on
the block in the plane of displacement of its
(the disk’s) center, for the purpose set forth.

8. The combination with an eccentric lever
provided with a bearing,asm,a ring bearing,
as b% and a disk or ring, as ¢, seated in bear-
ing 0?% of an‘adjusting device, as a révoluble
shaft, a block or blocks revoluble with the
shaft, and a guide or guides connected with
the disk orring in which said block orblocks
work so as-to displace the center of the disk

- or ring relatively to the ceénter of the eccen-

tric that actuates the lever when a partial ro-
tation is imparted to the shaft, and to cause

“said ring or disk to oscillate or reciprocate on
- or with the block or blocks in the plane of the
- displacement of its (the disk’s) center, for the
- purpose set forth.

In testimony whereof I affix my signaturein
presence of two witnesses.

ANDREAS RADOVANOVIC.

Witnesses:
W. B. MURPHY,
PAUL BERGER.
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