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To all whom it may concern:

Be it known that I, Oscar V. GrREBNE, a
citizen of the United States, and a resident
of Cleveland, county of Cuyahoga, and
State of Ohio, have invented a new and use-
ful Improvement in Retarding Devices, of
which the following is a specification, the
principle of the invention being herein ex-
plained and the best mode in which I have
contemplated applying that principle, so as
te distinguish 1t from other inventions.

As is well understood, it is necessary in
the construction of car dumping mecha-
nism, such as is used for the dumping of
cars in connection with coal mine tipples,
that some form of check or equivalent re-
tarding device be provided to control the
movement of the tilting track-section; for
such movement, save in power actuated types
of dumping apparatus, is usually derived
from the weight of the loaded car which it
is desired to dump, the entrance of the latter
onto the track section initiating and effect-
ing the movement of the latter. Tt is also
recognized as desirable, in this type of mech-

anism, that a jerky or spasmodic movement

be imparted to the car, whenever, for any
reason, the coal in such car is not readily
dislodged by the simple tilting movement of
the track-section. It accordingly becomes
necessary to interrupt more or less sharply,
the movement of the car one or more times
before it reaches its final lower position; in
this way the coal may be caused to pass
therefrom in an-even stream, and not.in one
mass, as might be the case were reliance
wholly placed on the final stopping of the

- track-section at the end of its tilting move-
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ment. It has been found that a liquid-con-
taining cylinder provided with a by-pass
and having a reciprocable piston connected
with the tilting track-section, affords a very
satisfactory form of retarding device for
regulating the movement of the track-sec-
tion, the rate of movement being regulated
by a valve in the by-pass permitting the flow
of liquid from one end of the cylinder to
the other to take place at varying rates, or
to be stopped altogether. While it is pos-
sible to secure the jolting effect just de-
scribed, with this type of retarding device
by alternately opening and closing the by-

pass valve, such operation requires the at-
tention of the operator, and for other rea-
sons is inconvenient.

The object of the present invention, then,
15 the provision of means in connection with
retarding mechanism of the kind just re-
ferred to, wherein the desired jolting may be
automatically secured and wherein adjust-
ment may be had for securing such jolting
in varying degree, depending upon the exi-
gencies of the particular service in which
the dumping mechanism is employed.

To the accomplishment of these and re-
lIated ends, said invention consists of the
means hereinafter fully described, and par-
ticularly pointed out in claims.

The annexed drawing and the following
description set forth in detail certain mecha-
nism embodying the invention, such dis-
closed means constituting, however, but one
of various mechanical forms in which the
principle of the invention may be used.

In said annexed drawing:—Figure 1 is a
longitudinal central section of a retarding
cylinder and the piston operating therein,
both comstructed in accordance with my
present invention; Fig. 2 is an end elevation
of said cylinder and its appurtenant parts
viewed from the right in Fig. 1, the corre-
sponding head being removed; Fig. 8 is a
development of the piston, forming a fea-
ture of the device; and Fig. 4 is a side eleva-
tion, more or less diagrammatic in character,
of a typical dumping mechanism showing
the mode of including therein the retarding
device. .

In the particular installation of the device
represented in Fig. 4, it is necessary to
mount the retarding cylinder A so as to
permit oscillation thereof. To this end it is
provided with trunnions ¢ adapted to rest
1n suitable bearings therefor provided, while
the piston rod B is connected directly to a
cross-head C constituting part of the sup-
porting means for the tilting track-section
(’. Tor present purposes, it 1s merely neces-
sary to note that the movement of the track
section involves reciprocation of said piston
rod and thereby of the piston B’ within the
cylinder. The latter is designed to be filled
with a suitable liquid, such as dead oil, so
that movement of the piston and piston rod
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is possible only upon condition that such
liquid be allowed to flow from the one end
of the cylinder to the other, as it is dis-
placed by the onward movement of the pis-
ton, whatever the direction of such move-
ment. To permit such flow of the liquid, I
provide four several by-passes A’, A? As
and A*, the disposition and connection of
which with the cylinder will now be particu-
larly explained, first noting, however, the
construction of the piston itself. Such piston
is provided with a longitudinal extension b
projecting both forwardly and to the rear,
wherein are formed one or more series b’ of
apertures, as illustrated in the development
of said piston portion shown in Fig. 3.
Where more than one such series is utilized,
both the number and the size of the aper-
tures is varied in successive series. Such
apertures are alined with the axis of the
cylinder, and are disposed preferably in
equal numbers on opposite sides of the pis-
ton head proper, which provides in effect,
as has been explained, a moving wall sep-
arating the cylinder into two pfu‘ts between
which communication is had only by means
of the by-passes aforesaid. The piston rod
B (to which the piston is rotatably secured),
is mounted in the cross head C so as to be
angularly adjustable in order to bring any
one of such series of apertures into a pre-
determined angular position about the axis
of the cyhnder In order to accurately lo-
cate and secure the piston rod and piston
in any such position as may be desired, the
cross-head is provided with a series of radial
recesses ¢, into which a pin &* projecting
laterally from the adjacent portion of the
rod is adapted to register. To release such
pin, it is necessary to first loosen the nut 5°
on the end of the piston rod, so as to permit
a slight longitudinal movement of the latter,
Whereupon 1t can be rotated and then drawn
up and locked in its new position.

Of the by-passes, two, A’ and A?, extend
substantially from one end to the other of
the cylinder, the one A’ shown as being lo-
cated on the under side having a phuahty
of valve controlled connections ¢” (shown as
three in number) with the lower end of the
cylinder, such connections being spaced lon-
rrltudlnally of the cylinder, and a single
opening a° near the upper end of the cylm-
der. A valve ¢ in by-pass A’ is connected
with means permitting its operation from
any suitable station, the effect of this valve,
when closed, being fo retain the parts of the
device in the position shown in Fig. 1. The
by-pass A? shown as being located on the
upper side of the cylinder, Tas a single con-
nection a® with the lower end of the latter,
such conmnection being controlled by a check
valve o* permitting flow to the cylinder only,
while two spaced connections ¢® «® are pro-
vided for the other end of such by-pass, the
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connection «° being controlled by a valve.
Of these latter connectlons one ¢° lies just a
trifle beyond the uppermost position of the
piston so as never to be entirely cut off by
the same, while the other ¢ lies a short dis-
tance below such piston when thus at the
end of its upward stroke, as it appears in
Fig. 1. The two remaining by-passes A®
and A are of relatively short extent, their
combined range being less than that of
either of the others just described. Of such
smaller by-passes then, the one A® is dis-

posed a trifle to one side of the line of the
connections @’ of larger by-pass A’ located

on the under side of the cylinder, and it is
with its openings @' that the apertures 5" in
the piston extension 0 are designed to be
alined, the disposition of said by-pass A?
longitudinally of the cylinder being such
that the main piston wall is carried entirely
by the upper opening a” in the position illus-
trated in Fig, 1. The other smaller by-pass
A* has connection with the cylinder at two
points ¢® both lying below the lower connec-
tion o7 of the by-pass A® thus seen to co-
operate with apertures 5" in the piston.
Each of said smaller by-passes has a valve
controlling the rate of flow of liquid there-
through.

The operation of the device, as has been

-indicated, will vary, depending upon the

angular adjustment of the piston. Assum-
ing as shown in Fig. 1, that the interme-
diate series of apertures (see Fig. 3) is
alined with the connections & of by-pass

"A? and that the piston is just beginning its

downward movement, the rate of such move-
ment will be-limited by the rate of flow of
liquid through the large by-pass on the un-
der side of the cylinder, so that a slow,
easy, tilting movement is permitted the
track section or other part, connected with
the piston rod, until the piston B, proper,
has passed beyond the upper connection af
of by-pass A% Immediately thereupon,
the alined apertures 5’ in the portion of
piston extension b projecting upwardly
from the piston ceme successively into reg-
ister with such opening thereby ‘lffordmg a
relatively free connection between the por-
tion of the cylinder lying on opposite sides
of the pisten. As a result, a brief period of
acceleration is permitted the latter, only to
be sharply checked -the moment the particu-
lar aperture 5" in question passes beycend
the by-pass opening. This effect is re-
peated as successive apertures on the same
upper side of the piston extension come into
register with said by-pass opening, and simi-
larly as those on the other side of the pis-
ton come into register with the other open-
ing & of said by-pass, as will be readily ap-
parent. In this way a series of jolts, or
shocks, is automatically given the piston
rod and the tilting track-section connected
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therewith, with the beneficial results previ-
ously noted as being desirable. Since the
number and size of the apertures & de-
termine the frequency and severity of this
jolting action, a practically -inexhaustible
range of adjustment is available, and where
several serles of the apertures are pro-
vided in the same piston structure to be op-
ticnally brought into operative position, as
Lerein shown, a single retarding device pro-
vides all necessary possibilities of adjust-
ment in this respect.

After the Iast aperture 6" has passed be-

yend the lower opening o7, the by-pass A*
comes into play, its effect being to permit
a more rapid movement of the plston dur-
ing the latter portion of its stroke, such
movement serving, in the particular dump-
ing apparatus illustrated in Fig. 4, to permit
a reverse tilting movement to-the track-sec-
tiecn C’, whereby the car, now dumped of
its contents, may be discharged onto a track
suitably disposed for its reception. Before
the end of the stroke is reached, however,
the uppermeost of openings o’ are cut off by
the pisten together with connection through
this by-pass A%, so that the limited flow of
liquid through by-pass A’ permitted by the
lower connection &’ determines the rate of
movement of the track-section just prior to
its coming to rest. This is accordingly ac-
mmph‘:hed with a minimum of jar and
shock. The return movement is then free to
begin at once, so far as the retarding device
1s concerned, such return being expedited by
the rehtlvelv free flow of liquid in by-pass
A? that is now permitted by check-valve a?,
by-pass A’, permitting, of course, a reverse
flow as well. How ever, by restricting the
upper connection «¢® of by-pass A” it
will be seen that this rapid return movement
may be checked as the piston nears the end
of 1ts stroke, just as in the case of the down
stroke. A further checking effect also re-

5 sults from the partml closure of this con-

nection ¢, and that ¢* of the other by-pass
A’y by the passage of the piston thereover,
only small portions of the full openings re-
maining uncovered in the final position of
the piston. A very wide range of adjust-
ment, it will be obvious, can “hence be se-
cured not only in the matter of the jolting
effect but also in the timing and rate of the
various other movements of the device. I
should also note that the jolting can be en-
tirely omitted by simply cloging the valve
in by-pass A3

By way of conclusion it may be remarked
that I have herein referred to an “upper”
and “lower ”
for reasons of convenience and without im-
plying that any particular disposition,
least of all a vertical one, is significant in

-the operation of the device; also, the term
65 ol

piston,” as herein employed designates

end of the cylinder A merely

8

simply the solid piston head that forms the
moving wall whereby the cylinder is divided
into two clnmbels The part termed an

“extension” of such piston might equally
well be regarded as a part of a Tollow pis-
ton since it can obviously assume any form
such as that of a complete annulus, if de-
sired ; it has been thought best, however, in
the interest of clearness to distinguish be-
tween these two parts in referring to them
both in the preceding description and the
claims which follow.

Other modes of applying the principle of
my invention may. be employed instead of
the one explained, change being made as re-
gards the mechanism herein disclosed, pro-
vided the means stated by any of the fol-
lowing claims or the equivalent of such
stated means be employed.

I therefore particularly point out and dis-
tinctly claim as my invention :—

1. In mechanism of the class described,
the combination of a cylinder, a piston in
said cylinder, and means operated by said
piston adapted to alternately cut off and
permit flow from one side to the other of
said piston pending movement thereof in
said cylinder, said means being adjustable
to vary the frequency of such cutting-off
operations.

2. In mechanism of the class described,
the combination of a cylinder, a piston in
said cylinder, and means operated by said
piston adapted to alternately cut off and
permit flow from one side to the other of
said piston pending movement thereof in
said cylinder, said means being adjustable
to vary the duration of such cutting-off op-
erations.

3. In mechanism of the class deseribed,
the combination of a- cylinder, a piston in
sald cylinder, and means operated by said
piston adapted to alternately cut off and
permit flow from one side to the other of
said piston pending movement thereof in
said cylinder, said means being adjustable
to vary both the frequency and the duration
of such cutting-off operations.

4. In mechanism of the class described,
the combination of a cylinder provided with
a by-pass, a piston in said cylinder, and
means operated by said piston adapted to
alternately cut off and permit flow through
said by-pass, said means being adjustable
to vary the frequency of such cutting-off
operations.

5. In mechanism of the class described,
the combination of a cylinder provided with
a by-pass, a piston in said eylinder, and
means operated by said piston adapted to
alternately cut off and permit flow through

said by-pass, said means being adjustable Fo
vary the duration of such cutting-off op-
erations.

6. In mechanism of the class described,
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the combination of a cylinder provided with
a by-pass, a piston in said cylinder, and
means operated by said piston adapted to
alternately cut off and permit flow through
said by-pass, said means being adjustable
to vary both the frequency and the duration
of such cutting-oil operations. \

7. In mechanism of the class described,
the combination of a cylinder provided with
a by-pass, a piston reciprocable in said cyl-
inder, and an extension borne by said pis-
ton and provided with a series of apertures
adapted to register with the openings of
said by-pass.

8. In mechanism of the class described,
the combination of a cylinder provided
with a by-pass, a piston reciprocable in said
cylinder, said piston being angularly ad-
justable about its axis, and an extension
borne by said piston and provided with a
plurality of series of apertures alined with
the axis of said piston, said series of aper-
tures being respectively adapted to register
with the openings of said by-pass in differ-
ent angular positions of said piston about
its axis.

9. In mechanism of the class described,
the combination of a cylinder provided with
a by-pass, a piston reciprocable in said cyl-
inder, said piston being angularly adjust-
able about its axis, and an extension borne
by said piston and provided with a plurality
of series of apertures alined with the axis
of said piston, said series of apertures dif-
fering in number and being respectively
adapted to register with the openings of
sald by-pass in different angular positions
of said piston about its axis.

10. In mechanism of the class deseribed,

the combination of a cylinder provided with | mec i d €
- the combination of a cylinder provided with
- a by-pass, a piston reciprocable in said cyl-

a by-pass, a piston reciprocable in said cyl-
inder, said piston being angularly adjust-
able about its axis, and an extension borne
by said piston and provided with a plurality
of series of apertures alined with the axis
of said piston, said series of apertures dif-
fering in size and being respectively adapted
to register with the openings of said by-
pass in different angular positions of said
piston about its axis.

11. In mechanism of the class described,
the combination of a cylinder provided with
a by-pass, a piston reciprocable in said cyl-
inder, said piston being angularly adjust-
able about its axis, and an extension borne
by said piston and provided with a plurality
of series of apertures alined with the axis
of said piston, said series of apertures dif-
fering both in number and size and being
respectively adapted to register with the
openings of said by-pass in different angu-
lax positions of said piston about its axis.

12. In mechanism of the class described,
the combination of a cylinder provided with
a by-pass, a piston reciprocable in said cyl-
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inder and an extension borne by said piston
and projecting in both directions therefrom,
said extension being provided with a series
of apertures lying partly on one side and
partly on the other side of said piston and
adapted to register with the openings of
said by-pass.

13. In mechanism of the class described,
the combination of a ¢ylinder provided with
a by-pass, a piston reciprocable in said cyl-
inder, and means operated by said piston to
alternately cut off and permit flow through
said by-pass, the frequency of said alterna-
tions being different in different angular po-
sitions of said piston about its axis.

14. In mechanism of the class described,
the combination of a cylinder provided with
a by-pass, a piston reciprocable in said cyl-
inder, means operated by sald piston to al-
ternately cut off and permit flow through
said by-pass, the frequency of said alterna-

tions being different in different angular po-
_sitions of said piston about its axis, and

means adapted to secure said piston for re-
ciprocation in desired angular position
about its axis.

15. In mechanism of the class described,
the combination of a cylinder provided with
a by-pass, a piston reciprocable in said cyl-
inder, means operated by said piston to al-

“ternately cut off and permit flow through

said by-pass, the frequency of said alterna-
tions being different in different angular po-
gitions of said piston about its axis, a cross-

- head, the outer end of the piston-rod being

secured to said cross-head so as to be rotata-
ble with respect thereto, and means adapted
to lock said piston-rod in desired angular
position about its axis.

16. In mechanism of the class described,

inder, means operated by said piston to al-
ternately cut off and permit flow through
said by-pass, the frequency of said alterna-
tions being different in different angular po-
sitions of said piston about its axis, a cross-
head, the outer end of the piston-rod being
secured to said cross-head so as to be both
longitudinally and rotatably movable with
respect thereto, a plurality of radial re-
cesses in said cross-head, and a pin project-
ing laterally from said piston-rod and
adapted to be held in a selected recess to
lock said piston-rod in desired angular posi-
tion about its axis.

17. In mechanism of the class described,
the combination of a cylinder provided with
two by-passes extending substantially from
one end to the other thereof and with a
shorter by-pass connecting points near one
such end, a piston reciprocable in said cylin-
der, and a check-valve in one of said longer
by-passes permitting flow therethrough in
one direction only. \
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18. In mechanism of the class described,
the combination of a cylinder provided with
two by-passes extending substantially from
one end to the other thereof and with a
shorter by-pass connecting points near one
such end, a piston reciprocable in said cyl-
inder, a_check-valve in one of said longer
by-passes permitting flow therethrough in

S

one direction only, and an exteriorly oper-
able valve in the other larger by-pass.
Signed by me this 2nd day of April 1909.

OSCAR V. GREENE.
Attested by—

Curistine E. Arxs,
Jxo. F. Operuix,

Copies of this patent may be obtained for five cents each, by addressing the ““Commissioner of Patents,
‘Washington, D. C.*
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