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UNITED STATES

PaTeENT OFFICE.

CHESTER B. ALBREE, OF ALLEGHENY, PENNSYLVANIA.

DEVICE FOR CHECKING THE REBOUND FROM IMPACT IN RECIPROCATING APPARATUS.

SPECIFICATION forming pait of Letters Patent No. 651;320, dated June 5, 1900
Application filed January 25, 1900, Serial No. 2,724, (No model.)

To all whom it may concern:

Be it known that I, CHESTER B. ALEREE,
of Allegheny, in the county of Allegheny and
State of Pennsylvania, haveinvented a new
and useful Improvementin Devices for Check-
ing the Rebound from Impact in Reciprocat-
ing Apparatus; of which the following is a
full, clear, and exact description, reference
being had to the accompanying drawings,
forming part of this specification, in which—

Figure 1 is a vertical longitudinal sectional
view of my improved device as applied to the
reciprocating part of a pneumatic or steam
tool. Fig. 2is an enlarged detail view of the
same. Fig. 3isasideelevation, broken away
and partially in section, of a drop-press to
which my device is applied. Figs.4 and 5
are detail views at different points of opera-
tion of the same, and Fig. 6 is a modification
as applied to another form of apparatus.

My invention relates, primarily, to the re-
ciprocating part of apparatus of the percus-
sive or hammer type, and is designed to af-
ford a means for preventing or greatly over-
coming the rebound of said reciprocating
part incident to its impaect.

To this end it consists, broadly, in a rider
or riders adapted to move with reciprocating
part and by impact to absorb or neutralize
the rebound thereof.

Referring more particularly to Figs. 1 and
2, in which I show my device as applied to
the tool-motor shown and described in my
Patent No. 638,490,and it may be applied simi-
larly to the motor of my Patent No. 638,489, 2
represents the cylinder, having a cylinder-
head 3 and a piston of two diameters 4 4/,
which at its end has a socket T, designed to
receive the tool or other instrument which it
is used for operating. 5isthe inlet-port,con-
nected with a source of compressed air or
other motive fluid. The piston has a hollow
passage 6 extending through it, preferably
cylindrical in form, and in that passage is a
valve 7,which fits neatly therein, butcan slide
back and forth, as hereinafter explained. 38
8 are exhaust-ports leading from the hollow
piston, as shown. The valve7is formed with
openings constituting ports 10, adapted to
register with the exhaust-ports 8 when the
valve is in the position shown in Fig. 1, and
with ports 11, adapted to register with the

- and 8 to the atmosphere.

ports 9 when the valve is in its reverse posi:
tion. 12isastop 4t theend of the iollow pas-
sage of the piston, adapted to limit the back
motion of thesliding valve. Within thevalve
7, preferably at its inner end, I place a tubu-
lar rider 18. This rider is loose in the sense
that it is capable of independent motion, and
for this purpose it is adapted to slide back
and forth. I provide the passage 7 with an
enlarged portion 14, said portion 14 having a
stop 15 and stop-washers 16 16'. The washers,
however, are not essential, being provided
merely to afford a cushion for the rider 13.
The operation i$ as follows: The parts be-

-ing in the position shown in Fig. 1, motive
fluid is admitted through the port 5 and, en-

tering the cylinder at the smaller diameter of
the piston, forces the piston back to the rear
end of the cylinder, the air which is back of
the piston being displaced through-the pas-
sage 6, hollow valve 7, and exhaust-ports 10
‘When the piston
reaches the end of its back stroke and is
stopped by engagement with the head 3, the
valve 7 is caused by its inertia to move back
into contact with the stop 12, and at the same
time the rider 13 is caused to move back
into contaect with the stop 15, the valve 7 then
closing the exhaust-port 8 and putting the
ports 9 into communieation with the interior
of the hollow valve by way of the ports 11,
which then register therewith. Thereupon
the air passes through the ports 9 11, valve
7,-and passage 6 to the cylinder back of the
piston, thus tending to equalize the pres-
sure therein with the pressure at the other

“end of the piston, and by reason of the dif-

ferential area the piston is forced forward.
When it reaches the end of its outstroke orif

for any reason, as is very common in tools of -
“this class, its motion should be checked by

coming in contact with some obstacle before
the end of its normal outstroke is reached, the

-valve 7 is caused by inertia to move forward
_into the position shown in Fig. 1, and there-

upon the rear end of the cylinder is cut off
from the inlet and put into communication
with the exhaust, and the compressed air act-
ing on the differential area of the piston forces
it back, the cycle of operations being thus
continued.

It is apparent that there is danger of the
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non-registration of the ports of valve 7 after
each impact both forward andrearward due to
the elasticity of the valve and piston. Toob-
viate thisis one of the objects of the present in-
vention and is accomplished by the rider 13 as
follows: When the piston, with its contained
valve, has moved to its rearward position, the
rider 13 will also assume its extreme rearward
position, as shown by dotted lines in Fig. 2,
and by reason of its inertia it will maintaina
rearward or lagging position during the out-
ward movement of the piston. The instant
that the outward movement of the piston is
arrested the valve 7 will move forward, as
hereinbefore described, to perform its fune-
tion of altering the flow of air. The instant
that the movement of the valve 7 is arrested
the rider 13 will move forward by reason of
its inertia and, contacting with the forward
shoulder 6’,willneutralize the rebounding im-
petus of the valve. The rider 13and valve 7
are then in position relative to the piston to
repeat the above-described operation at its
return inward stroke. It will be understood
that the movements above described are very
rapid. The piston in ordinary use may re-
ciprocate approximately one thousand times
a minute, so that the moment of stoppage of
the rider is practically simultaneous with the
moment of stoppage of the valve 7. It is ob-
vious that the shape and position of the rider
with respect to the valve are unimportant, so
long as they do not interfere with the funec-
tions of the valve. ‘

Referring now to Figs. 3, 4, and 5, in which
I'show my device as applied to a steam drop
pressor hammer, 171is the frame or standards,
having suitable guides 18, in which recipro-
cates a head 19, to which power is transmitted
by a piston-rod 20 from a suitable cylinder.
(Not shown.) 21 and 22 are upper and lower
dies, respectively, of any desirable shape.
The piston-rod 20 is provided with collar 23,
adapted to confine the vertical movement of
the rider 24 thereon, as shown.

The pressorhammerisoperated in the usual
manner, and my improved device acts as fol-
lows: The rider 24 by reason of gravity will
normally rest upon the head 19, as shown in
Figs. 3 and 5, Fig. 8 showing the position of
the parts at rest before the operation of the
press or hammer and Fig. 5 showing the po-
sition of the parts at rest at the end of a sin-
gle stroke; but during the descent of head 19,
because its speed is greater than the attrac-
tion of gravity, said rider 24 will tend to lag
behind until caught by the collar 23, when it

- will deseend with the same speed as the head

6o

65

19, the relative position of the parts midway
in their descent being as shown in Fig. 4, and
this relative position is maintained until the

limit of descent is reached and the movement

of the head 19 is arrested. The descent of
the rider 24, however, is not arrested until it
completes the extent of its movement and
strikes the head 19. As stated with refer-

ence to Figs. 1 and 2, the movements herein

651,320

described are rapid, so that the interval be-
tween the moment of impact of die 21 upon
die 22 and the moment of impaect of rider 24
upon head 19 is small.

Referring now to Fig. 6, I show in con-
ventional form a pile-driver of the gravity
type, in which I illustrate my device when
both reciprocating part and itsrider are actu-
ated by gravity. 235 is the reciprocating part
or hammer, movable in vertical guides 26 and
having pin 27 and head 28 integral therewith.
29 is the rider, confined loosely on the pin27
by the head 28, to which is secured an actu-
ating-rope 30.

The operation of the apparatus shown in
Trig. 6 is similar to that shown in Fig. 8. Tt
will be observed, however, that whereas in
the latter case the rider lags by reason of the
difference in velocity in TFig. 6 the rider is
caused to lag by the suspending rope.

The effect- of the action above described
will be readily understood. Upon impact of
reciprocating parts a portion of the direct
force exerted thereby is converted into reflex
or rebounding motion, which is immediately
absorbed and neutralized by the inertial force
exerted by the rider, the said rider being con-
structed of weight adapted to its individual
condition. I hdve discovered that the re-
bound of steel upon steel is approximately
three-tenths of the direct foree exerted, and
therefore under such conditions I provide a
rider of about three-tenths the weight of the
reciprocating part.

The advantages of my invention will be ap-
preciated by those skilled in the art to which
1t relates, since it affords effective means for
overcoming the rebound hereinbefore men-
tioned. The disadvantages arising from this
rebounding in pneumatic tools have been
hereinbefore explained, and the disadvan-
tages in the art of press and die works are
also well marked. In the latter case many
expedients have been attempted to overcome
the difficulty, notably the skilful manipula-
tion of the actuating fluid, whereby the re-
ciprocating part is caught on its rebound; but
such manipulation necessitates the employ-
ment of well-trained and especially-skilled
workmen. DBy the use of my invention this
difficulty is overcome and ordinary unskilled
labor may be employed. '

Many changes may be made in the form,
material, and application of my device with-
out departure from my invention as defined
in the claims. The rider may be modified in
form, position, and size to meet the require-
mentsof individual cases, and, although I or-
dinarily construet the same of steel or iron,
I have found that hard fiber, wood, or analo-
gous material may be used. Other changes
will suggest themselves to the skilled me-
chanic within the scope of my invention.

I claim— :

1. A device for ehecking rebound in recip-
rocating mechanism, comprising, in combina:
tion with a bodyhaving atendencytorebound,
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a body arranged to move with the reciproeat-
ing part and impact therewith at the limit of
its reciprocatory movement; substantially as
described.

2. A device for checking rebound in recip-
rocating mechanism, comprising, in combina-
tion with abodyhaving a tendency to rebound,
a loose and lagging body arranged to move
with the reciprocating part and by its inertia
check rebound; substantially as described.

3. In tool-motors having a reciprocating
valve, a body loosely carried with said valve
and arranged to impact therewith at'the limit
of its reciprocating movement; substantially
as described.

4. In tool-motors having a reciprocating
piston and valve, a tubular rebound-check-
ing rider loosely carried by said valve and ar-

ca.

ranged to.impact therewith at the limit of its
movement; substantially as deseribed.

5. In tool-motors having a reciprocating
piston, a tubular inertia-valve earried there-
in, and a tubular rebound-checking rider car-
ried within the valve; substantially as de-
scribed. ‘

6. In tool-motors having a reciprocating
piston and valve, a body arranged to recipro-
cate within said valve and impact therewith
at the limit of each reciprocating movement
thereof; substantially as described.

In testimony whereof I have hereunto set
my hand.

: CHESTER B. ALBREE.
Witnesses:

G. 1. HorLDsHIP,

H. M. CorRWIN.
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