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- To all whom it may concern:
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Be it known thatI, ANDREAS RADOVANOVIC,
-engineer, a subject of the Emperorof Austrm-

Hungary, residing at Pilsen, in the Provincé

of Bohemia, in the Empire of Austria-Hun-

gary, have invented certain new and useful
limprovements in Reversing-Gear, (for which
Letters Patent have been O'Pauted in Austria-
Hungary, No. 5,178 and No. 24,398, dated May

26, 1887, and in Germany, No. 51,247, dated

November1l, 1888,and No. 62,083, dated July
28, 1891;) and 1 do hereby declare the follow-
ing to be a tull, clear, and exact description
of the 1nvention,such as will enable others
skilled in the art to which it appertains to
make and use the same,reference being had
to theaccompanying drawings, and to letters
and figuresof referencemarked thereon,which
form a part of this specification.

My invention has relation to reversing geal

- of that class or desecription in which a vari-
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able motion is 1mparted 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 relatwely to the inlet
and exhaust ports.

My invention has for its obj ect 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

stance a slotted disk or ring seated in a suit-

able bearing 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 adjustedso
that its slot will lie at a given angle to the

axis of rotation of the said eeeentne, 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

| | lies within said disk. Fig. 7 1s
to to produce the desired results, as for in- {

| will deseribe various curves, that dete1m1ne-
the movements of said devices.

In view of the fact that the movements of -

point of said lever which directly controls the
movements of the steam distributing devices,
are dependent upon the dd;]uqtme_nt 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.

scribe the same in detail, reference being had

to the aceompanying drawings, in which—

‘Figures 1 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 ocecupy when the
reversing lever is brought into its opposite

-'the eccentric lever, or more properly, of that
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‘But that my said
invention may be fully understood, I will de-
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extreme positions respectively. Fig. 318 a -

longitudinal ecentral 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 arc lying outside of the
disk. Fig.d is a sectional view taken on line
x’, ', of Fig. 4. Fig. 6 is a sectional sideele-
vation of a reversing gear similar to that
shown in Kig. 4, except that the centerof the
circle of which the slot in the disk is an are

side view taken on line % a;? of Fw‘ 6. Fig.
3 is a sectional side elev ation of a reve1sing

gearin which the guide slot 1s not formed in-

the disk, there bemu' two guide blocks guided
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a sectional

9o

in smtanle slots or fmmes on opposite sides
of and secured to or forming an integral por-
tion of the disk. FKig. 91s a sectional view

taken on the line &% &% of Fig. 8, the partfs
Fig.

being shown 1n their middle position.
10 1s a similar view taken on line v, v, of
Fig. 8. Figs. 11, 12, and 13 illustrate a re-
versing gear in Whlch the adjusting disk has
motion *mth the adjusting block on the re-

80 eontrolhnw the steam dlstubutmn‘ devwes | versing shaft, Fig. 11 bemﬂ' a sectional side
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‘elevation, Fig.

12, a vertical central sectional
view of the ﬂ‘mde disk reversing lever and

- gulde bloeks the reversing shaft bemﬂ* shown

IO

20

,25

“guide 510t ¢,

in elevation, a,nd Fig.13 a horlzontal seetwnal

view of the disk. Figs. 14, 15, and 16, are
views similar to Figs. 11 12 &nd 13 lllustmt—' |

ing a modification of the reversmw oear shown
in the latter figures, and Figs. 141:", and 15%, are

views similar to Figs. 14 and 15, 1llustrat1nn'
a further n1od1ﬁcat10n of the reversing gear.
Fig. 17 is a sectional side elevation Illu.strat-

ing still another modification, and Figs. 18

to 23 are sectional detail views thereof

Referring to Figs. 1 to 3, melubwe, A, in-
dicates the dmvmﬂ* shaft, to which is ke;yed.-
an eccentrie, a, conﬁned as usual within an:

eccentric strap, b’, which, together with a

ring, 0% and the arm, 0%, pm,]ectmﬂ radially -
from S&ld ring, con.sutute the eccentric lever.

Within the. ring, 0% of thelever is confined
a disk, ¢, that has a transverse. rectilinear

in which is seated a block, cz
key ed to. the reversing shaft, ¢3. ..

In the p051t10n of the parts as shown in

I'ig. 1, the reversing. lever, ¢4, is supposed to
have been moved 1nt0 one: 0f its extreme po-

- sitions, whereby.the guide disk, ¢, through the
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‘medium. of the bloek c?, has a,lsgo been moved

into a corresponding pOSlthIl within the: ring
b°. The driving shaft revolvingin the dlree-

tion of arrow, w, eauses.the eenter of -the ee-

centrie strap, b’ to describe the eirele, 1,2, 3,
4, 5, and q1multdne0nsly therewith the center
0, of the ring, b of the eccentric lever under

the action of the dlsk ¢, sliding on block, ¢

will be moved from o’ , to 0% 03 ot, 03, Whleh

movement eorrespondb with the clrcle 1,2, 3,
4 and. 9, described by the center of the eccon-

trie qtmp, b’, and this causes theaxis.of Sym-
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metry, 7, 7, of the eccentric lever to take the

posmons, 1, o/, 2, 0% 3, 0% 4, 0*and 5, 6% and
cause the pomt C connected with. the stea,m

distributing dewces to describe the ellipsoi- |
dal curve, 1’ 2/, 8!, 4’ and 5’, in the direc- |

tion of the arrow, w’. This elllpsmda,l eurve

varies with the pomtlon of the reversing le-
ver, ¢, between its two extreme. poswwns in-
a,smuch 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. perpendlcular to the axis,

of the point, C, when the reversing lever is.

in its middle pOSItlon to curves havmn their
~ longer axes:.inclined: toward the right or left.
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of a perpendicular, as shown in Flﬂ's. 1 and.

2. In the latter figure the elements of the.
~ reversing
sitions When the reversing lever, ¢, is moved:
from its extreme position Flﬂ' 1, to its oppo-.
site extreme position, the pomt C, deserib- |
ing an ellipsoidal curve, 1/, 2/, 3" 4!, 57 67,
‘and-7’, in the direction of arrow fw3 orin a
dlrectmn the reverse of that mdmated in Fig.
1, whereby the steam distributing devices are
moved to a corresponding po&utlon 50 as to-
reverse the rotation of the driving shaft, A,

gear are shown In-theirrelative po-

as indicated by arrow, we. It follows tha.t

490,754
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| ver, said motion being least or nea,rly nl
When the lever is in 1138 middle position, and

‘greatest when in either of its extreme posi- -

tlom
In Fig.

| 4, the slot, ¢/, in disk, c, is of curvi-
-linear form

-ably limited radius, and in order to more ef-

fectually support and guide the disk in its
movements under the action of the bloek, ¢, -
I suspend the same from the crank or fulcrum_

it bemn' an are of a circle of
greater __dla,meter 'than the disk, and of a suit-

the amplitude of motion of the point, C, de-
pends upon the position of the reversing le-
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-pin, d, of the reversing lever, ¢4, by means of

‘snitable hanger arms, d’ d’, loosely mounted
on said shaft or: fuleram. The reversing le-
ver in Fig. 4 is shown in its middle p031t1011

‘and when moved from that, position to.one of

its extreme: positions, as z, the disk,c , will be
tarned so that its slot, ¢/, w111 oceupy: ‘the in-
clined: position, clo, ¢ In. this - eonstruection

rotation of the adjusting bloek,.c?, but also
by the arms or hangers, d/, d’, as will be read-

-ily understoed, a d{auble ﬂmde being here pro-

‘vided, and, as. the drwmn' shaft, A revolves,
“the. dlsk e, will oscﬂlaﬂ:e on the 11119 cl9, cm
about the crank pin or fulerum of the revers-
ing lever. In.this ease, the point, C, conneect-
-ed with the steam dlstrlbutmﬂ' devw‘es also

‘deseribes variable ellipsoidal.curves, accord-

ing to the. position of the reversing lever in

to.the:angular dlsplacement of- the slot, ¢/, in
i disk,.c.

In the reversing gear shown in F1 8, the
“disk, ¢, is-an are, lies within-said disk, tha,t} 18

to say,it-coincides with: the center of sald disk,

the direetion of arrows, wh, and w?, a,ccordmm

center of the. c1rcle of which the slat ¢, in

“the disk is not only displaced -by the partial

Q0
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the slot being a cireular one or nearlyso; and
in this case an auxiliary guide, as d’, &/, Fig.

4, can be. dlspensed with, f@r the-reason: tha,t.

‘the disk is connected dlrectly with therevers-

or radial arm, f, haVIHU&pln, J'sfitting loosely
-a bearing formed in alug proj ectmcr frem the
‘inner pel‘lphePV of the eircular slet i. €., from
‘the inner periphery of the disk, c, ‘whieh in
‘this. case-takes the. form of a- rmg. It is ob-

vionsthat if thie reversing shaft, ¢%, is-revolved

‘to earry the point of suspension {o.one orthe
1% other-limit of its movements, 2/, or2?, the disk
¢, will be eorrespondm gly dlsplaced and -will

‘oscillate about its: point of suspension.-during

ing shaft, ¢, through the medium:.of a:c¢rank

I1X0O
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‘the revolutions. of the driving shaft,-so. that_ -

‘the. pmnt C, of the.eccentric lever here also

moves in: a. predetermmed or given path.

In the construction shown :in- FKigs. 410 7,

'the eccentrie, a, may be used for Opel‘d,tlﬂb

‘the exhaust leve in ‘engines- promded ‘with

lifting valves, and the expansion slide-in en-

‘gines. contmlled by a slide valve, and to this
*end I provide a suitable bearing as, m, on-the

eccentmc strap, b’ for the: a,ctuatmn* rod. that
‘controls said exhaust valve or expansion

slide.
In Figs. 8 10 10 I have shown two slotted

125
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guides or guide frames, ¢, g, one on each side
Of the dlqk ¢, in which frames is fitted an act-

uating bloek c*, for the disk, the point of -

conneetmn C of the steam dlqtubutmn‘ de-

vices bemn' here located between the dlsk ¢,

and drwmn' shaft, the same results as above
described bemn' obtamed when the guide
frames, ¢, g, a,nd through them the disk, ¢, are
-dls_plaeed through the mediam of the actuat-
ing blocks, ¢?, keyed to the reversing shaft, c?,
which passes loosely through caid disk, c,

causing the latter to osclllate about the re-

versing shaft.
“In the constructions hereinbefore descrlbed

and in the drawings illustrating the same the |

three points of the eccentric level namely
the driving shaft, A, the center of ring, 0%

and the pomt of a,pphcatlon C,are arranged
in the same plane, but this is not absolu.tely |

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.
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In the constructwn shown in Figs. 11 to 18,

"the_ disk, ¢, is provided with two Slots ¢, ¢,

Fig. 13, at right angles to each other and eX-
tendmﬂ* elear throuwh sald disk, so that the

latter can slide to and 10 on the adjusting

bloek, ¢*, 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, Whereby a better support for the
disk 1s promded T'he eccentrie, ¢, in this
construction may have a rotary motlon as in

the reversing gear hereinbefore described, or

it may have a deuved motion on other curvi-
linear lines. -

- T'o prevent ldteral dlsplaeement of the ec-'
centric lever on its controlling disk, ¢, its ring,

0%, may be provided with an annular eonﬁn-
ing flange, and a like ring, 0% ¢? respectively,
Flt, 12, or with two eonﬁmnw rings, ¢°, Fig.
15, alra,nﬂ'ed on opposite SIdes of the dlsk: C,
to ‘confine the same within the ring, .
‘Instead of the described means for prevent-
ing lateral displacement of the eccentriclever
on the disk, ¢, means such as shown in Figs.
142, and 15"" may be employed. The dlsk as
shown In the last named figures is provided
with projections, ¢, adapted to be brought

into register with couespondmn' recesses, CB '

formed in ring, 6% when the disk is mqerted
in the ring, and when so 1nserted it ecan be
confined by imparting to it a partial rotation
to carry the lugs or p1o,]ee1,10n& 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-
ereasmﬂ*the bearing surfaces for the disk and
therethwunh the stablllty of the elements,
the ring, 62 has as shown in Fig.

cesses, v, v, dmmetncally 0pp0$1te ea,ch other
on the line of motion of the block, ¢?, said re-
cesses forming a prolongation or extension of
the dlametral slot in disk, ¢, the.-same funec-
tion being performed by the recesses, c®, de-

14, two re—'

slot or slots being elther reotllmeal

seribed in referenee to Flﬂ' 143‘ for the m%er?

tion of the disk into ring, b2,

Instead of securing the actuating block: 02 |
to the reversing shaf’r 1t may be seeured to-

the dwk c, 1tself as shown in Figs. 17 and
18, the frmde slot ¢’, being here formed in an
enlarwement c™ of the reversing shaft, and

the disk, ¢, is a rmcr in which the actua,tmﬂ'-

block, ¢, is secur ed, so as to slide in the open-
ing or slo’r c¢’, formed in the enlargement, ¢,
at right a_nu*les to the 10n01tudmal axis of the
reversing shaft, ¢, so that when 2 partial ro-
tation is imparted to the latter, a correspondi-
ing rotation will be imparted 10 the ring, c,
thr ough the bloek, 02 which is free to remp j
1oca,te within slot, ¢’, when the eccentric le-
ver is vibrated by the rotation of-the driving
shaft to move the point, C, of said eceeutrlc
lever in a ﬂwen path, the Smd ring and en-

largement, ¢*, of the reversing Shaft c3, being.

concentrm with the conﬁnmw ring, bz of the
eccentrie lever. |

In view of what has been said it will be
readily understood that the cross sectional
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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, ¢. 1 have shown several
such modifications in Figs. 17 to 23, the guide
as in
Flgs 17 to 22, or eurwlmeal as in I‘w 23;
thus in Figs. 17, 18 and 19, the block, ¢ is
shown of cy lmdncal form, in Fig. 20 of square
form, and in Figs. 21 and 22 of the form of a

'truneated cone in Cross sectlon the cross-sec-

tional form of the slot, ¢, in Whlch the block
works or is fitted, couesmndmw with that of

sald block,
. Theenlargement, ¢*, Figs. 17 to 20, may form-
an_ 1nteﬂ‘ra1 part of_the reversing shaft, or
‘may be secured thereto in any desired man-
ner, in which case the shaft is made in two
‘sections, as will be readily understood. The
driving or crank-shaft, A, the center

er 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 friangle or polygon;

a single eccentric may control several dis-
tributing parts as above explained, and the

95
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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 controlhnﬂ* the expansion or compression

120

Instead of the rotatlon of the drwmn' Or cmnk: |

‘shaft, A.

Havmﬂ' thus deseribed my invention, what

I claim as new therein and desue to secure by

Letters Patent, is:—

I 25

1. The combmatlon with a drwnw shaft |

and the steam distributing devices of the mo-
tor for said shaft, of a leversmg gear com-
prising an eccentric lever on the driving shaft,
said lever connected with the steam dlstrlbut-
ing devices, and an ad;[ usting device as an

130

ad;]ustable ring seated in and controlllnﬂ' the
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‘movements of b&ld lever, for the purpose set

forth.
2. The combination with a drwmﬂ‘ shaft

'and the steam distributing devices of the 1 O-

tor for said shaft, of a reversing gear com-
prising an eccentrlelever on thedriving shaft,
sald lever provided with-a ring b9d11ng, a
disk or ring seated in said beamng, and a
shifting dewee for shifting the position of
said disk or ring rela,twely to the eccentric
that operates the lever, for the purpose set

- forth.
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3. The combination with a duvmn* shaft

and the steam digtributing devices of bhe mo- |

tor for said shaft, of a reversing gear com-
prising an eccentric leveron the driving shaft,
sald lever provided with a ring bearing, a disk
or ring seated in said bearmg, and a shlftmcr

dev:tce 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 dlstubutmw devices, for the pur-
pose set forth.

4, The eombmatmn with a duvmﬂ* shaft
and the steam dlStI‘lblltlIlD‘ devices of the mo-

tor for said shaft, of a reversing gear com-

prising an eccentric lever on thedrivi ng shaft,
connected with said steam dlstmbutmo' de-
vices; a reversing shaft, a disk or ring on sald
shaft said disk orring 1ev01uble in a bearing
of the eccentrie lever and a shifting devlee
forshifting 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 eccentric lever
provided with a ring bearing and a disk or

- ring seated in said bearing, of an adjusting

40
- the center of the latter relatively to the cen- |
ter of the eccentric that actuates the lever

and cause said disk or ring to oscillate or re- |
ciprocate in the plane of dlsplaeement of its |
(the disk’s) center, for the purpose set forth.
6. The eombmatlon with an eccentric lever |
provided with a ring bearing, as 0%, and a disk

45

devme, 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

490,754

or ring, as ¢, seated in bearing, b? of an ad-

justing device, as a revoluble 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 eccentric that actu-

ates the lever when a partial rotation is im-
parted to the shaft, and to-canse said ringor

55

disk to oscillate or reclprocate 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 arm obearing andadisk provid-
ed with a slot, as ¢’, seated in said bearing, of

block, as 'c”' revoluble with -said shaft and
“orkmw in the slot of the disk so as -to dis-
place the center of the latter relatively to the
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 eombination with an eceentric lever

provided with a bearing,as m, a ring bea,rmg,
“as 0% and a disk or ring, as ¢, se&ted in bear-
ing 62 of an adjusting dewee, as a revoluble

shaft a block or bloeks revoluble mth the
Shaft and a guide or guides connected with
the dlSk orringin whmh said bloek orblocks

~work so as to d1splace the center of the disk
or ring relatively to the center of the eccen-

tric'that actuates the lever when a partial ro-

tation is imparted to the shaft, and to cause
~sald ring or disk to oscillate or reciprocateon
. 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 Taffix nmy Swna,ture in

presence of two witnesses.

ANDREAS RAD OVANOVIO

Witnesses:
W. B. MURPHY
PAUL BERGER.
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‘anadjusting dewce, asarevolubleshaft,anda
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