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To all whom it may concern:

Be it known that I, Joux N. PauLson, a citi-
zen of the United States, residing at Seattle,
King county, State of Washington, have in-
vented certain new and useful Improvements
in Cylinder-Reducers; and Idohereby declare
the following tobe a full, clear, and exact de-
scription of the same.

My invention relates to reducers for cylin-
ders, and while it is applicable to any piston-
containing cylinder which for any purpose
may require to have its capacity reduced it is
especially useful in connection with pumps,
whether operated by steam, hand, or any other
kind of power.

The object of my invention is to provide a
simple and effective means for readily con-
verting the pump from one for low duty to
one for high duty, such conversion being par-
ticularly useful in the matter of testing steam-
boilers for pressure. In many situations, es-
pecially on shipboard, the pumps in use for
feeding the boilersare of such size thatthey are
not available under their driving power, usu-
ally a donkey-boiler, for pumping against the
high pressure required by the test, and other
pumps, frequently hand-pumps, are brought
down to the ship and after being connected
require a long time to get up the required
pressure; but if the pumps already in place
could be made to serve the purpose under the
limited power of the donkey - boilers much
saving in time and labor would result.

By my invention such pumps can be used
for this purpose by fitting their cylinders with
reducers, thereby converting them to high-
duty pumps, the donkey-boilers or even hand-
power being in their reduced condition ample
to pump up to the test pressure conveniently
and quickly.

My invention consists therefore in an in-
sertible bushing or barrel fitted within the
cylinder to reduce its diameter, together with
means for holding the bushing in place in the
cylinder.

It also consists in the novel reducer which
I shall now describe by reference to the ac-
companying drawings, in which—

Figure 1 is a longitudinal vertical section
of a pump-cylinder, showing the application

of my reducer. Fig. 2 is a section showing a
modification in the means for securing the re-
ducer in place.

A is a pump-cylinder. At one end the cyl-
inder has a removable head ¢ and at the other
a stuffing-box «', through which passes the
piston-rod C.

Referring to Fig. 1, D is the reducer, con-
sisting of a bushing or barrel having an ex-
terior diameter smaller than the interior di-
ameter of the cylinder A, so that it readily
fits therein, and having an interior diameter
such as it is desired the reduction shall be.
The bushing has openings ¢ near one end,
whereby it freely communicates with the cyl-
inder spaces and ports. The inner end of the
bushing is formed with a flange d', against
which bears aloose collar %, freely encircling
the bushing. The exterior of the bushing
near the inner end is threaded at ¢*, upon
which portion is seated a nut &, both thread
and nut being left-handed. Between the nut
d* and the loose collar @ is an expansion-
ring E, which may consist of a split metallic
ring or of elastic material, such as rubber,
said ring in any case, whether of metal or
rubber, being of a nature to expand its exte-
rior diameter under side compression between
the nut and collar. The other end of the
bushing projects through the cylinder-head &
and is threaded toreceiveascrew-capF. The
bushing just within the head @ is shouldered

.at &, whereby when the cap F is tightened

up on the outside against the head « the bush-
ing-shoulder & is tightenéd up against the
inside of said head.

The end of the piston-rod C which origi-
nally had screwed upon it the piston for the
cylinder A has now screwed upon it the sub-
stitute piston ¢, secured by a nut ¢ and of a
diameter to fit the reducer-bushing, as shown.

To make the change from the larger to the
smaller cylinder, the operation is as follows:
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The ordinary head of the pump-cylinder is -

first removed and the large piston, withitsrod,
is passed out through the open end of the cyl-
inder. The reducer-bushing D is now in-

serted in the cylinder through its open end,
the entrance being readily effected by reason
of the expansion-ring E being normal, the
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nut o' neing serewed bacl away from it. Just
as the entrance of the washer is made the

der.
eylinder, and thereupon with the ring X grip-
ping slightly the bushing is turned to the
right on its axis.
loose collar ¢ are both pressed up to the ring
E and as the ring has a slight grip the bush-
ing can turn on its axis without turning the
nut, the ring, or the collar, because the fric-
tion between the three latter parts and the
cylinder is greater than between them and the
bushing. The axial movement of the bush-
ing has the effect of causing the nut ' to
screw up tighter to the ring E and to com-
press the latter with greater pressure be-
tween it and the collar, whereby the washer
expands and grips the cylinder with pressure
sufficient to firmly hold the bushing in place.
Then the larger piston having been removed
from the rod C and the smaller piston ¢ hav-
ing been substituted the rod is passed in
through the bushing and through the stuffing-
box until the smaller piston ¢ is seated in the
bushing. Then the apertured head ¢ is fitted
over the projecting end of the bushing and is
bolted to the eylinder A." Finally the cap I
is screwed on the outer end of the bushing
up to the head and draws the inner shoulder
” tight to said head. The change or reduc-
tion is thus complete.

If it should be found in practice that a suf-
ficient preliminary grip of the expansion-
ring, as above mentioned, cannot be had to
hold the nut ¢ while turning the bushing,
provision may be made for this by making
threaded sockets, as shown, in the face of the
nut, into which suitable long rods or keys
may be temporarily seated to hold the nut
stationary while turning the bushing, after
which the rods will be removed.

The reducer may when the oceasion for its
use is past be readily removed, and the pump
thus restored to its original condition.

In some cases, as in long cylinders, it may .

be desirable to fit the bushing by means of an
expanding grip at each end, thereby making
the bushing approximately the length of the
cylinder-wall inside and avoiding, by reason
of having the entire reducer inside the cylin-
der, any change in the cylinder-head, such as
the specially-prepared substitute head ¢ of
Fig. 1. TIillustrate thismodificationin Fig. 2,

wherein the bushing is short, having at one
end the expanding devices heretofore de-
scribed, but at the other end being provided
with an expanding gripper-ring E', operated
by compression between the loose collar ¢
and the nut ', which is a right-hand one,
adapted to be set up by a suitable spanner.

Now as the nut ¢' and the !
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tIn this case 1 show a slot ¢* in the bushing
- end to receive a spanner to turn the bushing
nut !, which is still exposed, is screwed up
by hand to the ring K to cause it to expand
enough to grip slightly the wall of the cylin- |
The bushing is then pushed home in the |

on its axis for the purpose heretofore de-
scribed.

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

1. A reducer for pump and other piston
eylinders, comprising a bushing fitted within
the eylinder, and means encireling the exte-
rior of the bushing for frictionally gripping
the inner surface of the cylinder-wall.

2. A reducer for pump and other piston
cylinders, comprising a bushing fitted within

the cylinder; an expansion-ring on the bush--

ing for gripping the eylinder-wall, and means
for expanding said ring.

3. A reducer for pump and other piston
cylinders, comprising a bushing fitted within
the cylinder, an expansion-ring on the bush-
ing, and means operated by the movement of
the bushing on its axis, to expand said ring
to grip the cylinder-wall.

4. A reducer for pump and other piston
cylinders, comprising a bushing fitted within
the cylinder, means for detachably connect-
ing said bushing with the cylinder-head, and
separate means on the bushing for gripping
the inner surface of the eylinder-wall.

5. A reducer for pump and other piston
cylinders, comprising a bushing fitted within
the ecylinder, means for clamping the bushing
to the cylinder-head, an expansion-ring on-
the bushing, and means operated by said
clamping means for expanding said ring to
grip the cylinder-wall. ,

6. A reducer for pump and other piston
eylinders, comprising a bushing fitted within
the cylinder, said bushing having on its inner
end the flange, the loose collar, the binding-
nut and the intervening expansion-ring con-
stituting a gripping means to detachably se-
cure the reducer to the cylinder-wall.

7. A reducer for pump and other piston
eylinders, comprising a bushing fitted within
the cylinder, said bushing having at its inner
end the flange, the loose collar, the binding-
nut and the intervening expansion-ring for
gripping the cylinder-wall, and at its outer
end the shoulder and tightening-cap for clamp-
ing the cylinder-head.

8. A reducer for pump and other piston
eylinders, comprising a bushing fitted within
the eylinder, an expansion-ring at each end of
the bushing, and means for expanding said
rings to grip the cylinder-wall.

. ln1 witness whereof 1 have hereunto set my
hand.

“JOHN N. PAULSON.

Witnesses:
Warrer . Vaxg,
D. B. Ricrarms.
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