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UNITED STATES

PaTENnT OFFICE.

CYRUS ROBINSON, OF PITTSBURG, PENNSYLVANIA, ASSIGNOR TO THE

WESTINGHOUSE MACHINE COMPANY, OF
A CORPORATION OF PENNSYLVANIA.

NIA,

PITTSBURG PENNSYLVA-

BLOWING-ENGINE.

SPLCIFICATION forming part of Letters Patent No. 713,687, dated November 18, 1902.
Application filed October 19, 1899, Serial No. 784,114, (No model.)

To alé whom it may conecern.:
Beit known that I, CYRUS ROBINSON, a sub-

ject of the Queen of Great Britain, residing
at Pittsburg, in the county of Allegheny and

State of Pennsylvania, have invented certain
new and useful Improvements in Blowing-

Engines, of which the following is a speecifi-

&thI] lefelence being had therein to the ac-
eampan} Ing dlawmns

My present invention has for 1ts prinecipal

objeets to improve the construction and op-.

eration of the outlet-valves of blowing-en-
gines and to render more accurate and ef-
fective the meansforoperating theinlet-valve
within the hollow reciprocating piston-rod.
In order tomake theinvention more clearly
understood, I have shown in the accompany-
ing dmwmﬂs means for carrying the same
1nto pmcmcal offect without hmitmﬂ* my im-
provements in their useful applieations to the
particular constructions which for the sake
of 1llustration I have delineated. .
In said drawings, Figure 11s a central see-
tion of a mechanism embodying my inven-
tion, the parts shown including the ceylinder
and piston-valve and piston-rod and the in-
let and discharge valve mechanism. Fig. 2
1s an end view of the parts in Fie. 1. Fig. 3
1S a section, on a larger scale, of one of the
discharge-valves. Iig. 4 isa cross-section on
the line x x of Kig. 1. Fig. 5is a side view
of one of the movable parts of the guide that
controls the piston-valve. Fig. 6 is a seec-

tional view showing the guide and the parts

fitted therein which control the positions of
the piston. Fig. 7 is a view of the parts in
Hig. 6, shown at 1‘igh13 anglesthereto. FHig. 81is
a view, partly in side elevation and partly in
section, 1llustrating a modification of the
valve-guiding mechanism. Fig. 9 shows the
parts in Fig. 8 when looked at from another
direction. Kig. 10 is a perspective view of
the cam detached. Fig. 11 is a cross-section
on the line ¢ ¥ of Iig. 6.

In the drawings, A indicates the cylinder,
which may be of any usual or preferred sort
as concerns its details. Within the cylinder
there 1s a piston B, which also may be con-
structed in any preferred way, although I pre-

to say,to haveit formed in two parts b and 0’
which constitute halves separable about cen-
trally on a plane transverse to the axis of the

¢ylinder, shaped to have annular grooves or

recesses (° at their centers, which when the
two parts O O’ are put together provide a
grooveorannularrecess, in which can be fitted
a flange f* on the piston-rod. At the periph-
erv the piston can, if required, be provided
with a packing of any suitable sort. The
two halves are joined together by bolts %
The upper or lower heads of the cylinder are
respectively indicated by C and E. These
also 1n many respects may be similar to those
that are well known or can be constructed in
any preferred way so long as they are adapt-

ed to meet the requirements of my construc-

tion. As shown, each has a wall ¢ at the end
of the cylinder-chamber,perforated toreceive
the valve-seats ¢, and an outer wall ¢*, there
being preferably between the walls ¢ and ¢?
a space or chamber ¢°.

I indicates the part which serves the pur-
pose of a piston-rod and also of a valve-cham-
ber. It is hollow and fitted to the heads C
and K, the latter having central apertures at
ct, provided with packings or glands, if re-
quired. At f° this hollow piston-rod has an
outwardly-extending annular flange fitted in
the aforesaid groove or recess b® in the two-
part piston. At pointsimmediately adjacent
to the piston, both above and below it, there
are ports, as at /* 75, of any suitable number,
preferably a relatively large number, prefer-
ably formed as 1n011nr=d slots through the hol-
low rod.

I will herein refer more p&rtluularly to a
compressor or compressor-engine, and the
parts already referred to may be considered
as constituting parts of such a mechanism.
When the piston and cylinder above set forth
are to be used for compressing air, for in-
stance, the piston can be connected to the
piston-rod of an engine by a suitable connec-
tion, such as shown at I'.

Within the hollow piston-rod I there is fit-
ted the valve G, which is also tubular and of
a sultable length, such as that shown. This
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can have a motion longitudinally of and in-

50 ier to have it substantially as shown—that is | dependently of the piston-rod. With these
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parts are combined others, such that Wheﬁ
the piston B and the hollow rod K are moving

In either direction the ports f* or f®in front

of the piston are closed and those in the rear

thereof are opened. Such closing and open-
ing of the ports is effected by the proper
movement of the valve G. The movements
of the valve are accomplished as follows:

H is a rod pivotally connected at g to the
valve (. At its upper end the rod is con-
nected to a lever ], whichin turn is connected
to a lever J, pivoted by means of & shaft L,
mounted in bearing-ears M M, secured to the
upper end ot the hollow piston-rod F. The
lever I extends to points beyond the axis at
L and is weighted, preferably by having cast
integral with it a weight K, which serves to
counterbalance the lever I, the rod H, and
the valve . If preferred, the lugs or ears
M M can be formed integral with a sleeve or
collar N, which can be secured to the hollow
piston-rod.

The lever J carries a laterally-projecting
crank or pin at Q, preferably provided with
an antifriction-roller. Thisis fitted and trav-
elsina way or groove P in the eam O, thisecam
and its groove being such astoimpart to the le-
versJ and I and the valve G, connected there-
to,the movementsthatare reqmred forthelat-
ter. Asthe piston descendsin the direction of
the arrows in I'ig. 1 the roller Q approaches
the part p’ of the cam -groove and travels
through this partuntil it impingeson the stop-
pin U. The latter is formed with a head U*
having a beveled or inclined edge 1, and with
a stem or shank U°. It is arranged in such
manner thatit can move longitudinally trans-
The head part u?
18 somewhat la rger than the shank or stem

U3, and a spring u' is placed around the lat-

ter, said spring bearing in one direction
against the head U? and in the other direc-
tion against a stop-nut v?, through which the
stem or shank can fit., When the roller Q
strikes the beveled face 1, as aforesaid, it
forces the stop U outward against the ten-
sionof thespring«'. When therollerreaches
the end of the cam-groove P, the stop U is
forced inward lmmedlate]y behmd the roller
and the latter is prevented from returning
along that part of the cam-groove through
which 1t has just moved and is compelled to
move along the opposite part. Forinstance,
when the roller reaches the bottom of the
cam-groove (moving in the direction of the
arrows shown in Fig. 1) the stop U after the
roller has passed 1t prevents the latter from
moving backward through the same partof the
grooveand compelsittomoveupward through
theoppositepart. In doingsothe roller takes

a pathway differently related to the axis of
the shaft L, and consequently the lever I is
‘thrown in the opposite direction from that
1llustrated in FKig. 1, and as a result the rod
H and the valve G are caused to occupy dif-
ferent positions as to the ports f* and 75
When the roller Q reaches the upper part of

r
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its path, it impinges upon the upper stop U,
constructed and arranged s1m1lar1y' to that
above described, and after passing it is com-
pelled to follow the right-hand partof its path
when descending. -

It will be seen that when the piston is de-
scending the valve G is in such position that
the ports. f* above the piston are opened
whilethose below itareclosed, and vice versa,
and consequently the lower part of the cyl-
inder below the piston is a closed chamber,
wherein the airiscompressed and driven past
the valve D', the ports above the piston be-
ing at the same time opened, so that air can
enter the upper part of the cylinder; but
as.soon as the stroke of the driving-engine is
reversed the position of the valve G is also
reversed through the action of the roller Q
and 1ts cam - guideway—that is to say, the
upper part of the cylinder becomes a closed
chamber when the piston is moving outward,
while the lower part is opened for the recep-
tion of air.

The valves by means of which the passage
of the air from the ¢ylinder is controlled are
herein shown as being constructed as follows:
e 18 a cup formed preferably of steel and fit-
ted to and guided on a tubular guide b. The
latter is hollow and formed with a boss or
thickened portion at the inner end, which is
perforated and provided with a metallic pack-
ing ¢. Through the latter passes a tubular
rod or guide- bar d, which is arranged to bear
against the inner face of the end of the valve
proper, a. This guide d is at its outer end
fitted into a guide- plu g, and around it there
is placed a emled spring f, which at its outer

end bears against the plug g and at its inner

end bears against a flange or stop-collar e,
rigidly secured to the guide d. The plug ¢
18 of the nature of a hollow nut, which can be
adjusted In or out to regulate the tension of
the spring f.

When the pressure of the air within the cyl-
Inder A exceeds the pressure in the receiver,
(with which communicate the chambers c?
and the ducts D?*and D3,) the valve ais forced
from 1ts seat and the &ir discharged from the
cylinder, and as the valve moves outward it
presses the guide d also outward against the
tension of spring f, and when the pressure
falls again said- spring, bearing against the
collar ¢, again compels the guide d to force
the valve a tightly against its seat.

Apertures £ k& are formed in the valve a at
a suitable distance from the Iower end of the
latter, which apertures can be moved out to
points beyond the ends of the tubular guide

b, and as soon as they do pass beyond said end
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the escape of air from the interior of the .

valve is shut off; but a quantity thereof re-

-mains, which serves asa cushion for the valve

and prevents the latterfrom striking against
the end of the guide D.

It is sometimes necessary to throw a valve
out of operation while the compressor is at

| work, and heretofore it has been necessary

I30




713,68

to shut down the whole compressor in order

- to accomplish this whenever 1t is desired to
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renew the spring / or to make other similar
changes. I have obviated this stoppage of

the mechanism as follows: 1 employ a stop i, |

which can engage with the valve or with somae
of the parts connected thereto and prevent
the valve being opened, although allowing
the rest of the mechanism to continue in op-
eration. The stop /, as shown, consists of an
adjustable arm held by a pivot at ¢/, it being
adapted to be turned into such position asto
engage with the abutment-collar ¢ on the
guide rod or tube . In Fig. 3 this adjust-
able stop is shown in full linesin itsinactive
position, while in dotted lines it 18 shown as
engaging with and lying immediately outside
of the stop-collar e. When it is in the latter

position, it will be seen that the guide rod or
tube d cannot move outward and that there- |

fore the valve is held against opening. When

the stops are in such position, the plug-nut ¢

can be withdrawn entirely or as far as de-
sired, and, if required, the spring f can be
withdrawn and another put in place thereof,
and while these stepsare being taken the en-
oine and ecompressor can continue In opera-
tion, for, as will be seen upon examining
Fig. 2, there are several such valves at each
end of the cylinder.

With respect to the inlet-valve (x the fol-
lowing characteristic matters wiil be noted:
First, I provide a valve which is perfectly
balanced and so disposed as to require only
such an amount of power as will overcome
friction and inertia; second, I provide one
to wit, a elearance of not more than one-half
of one per cent. in cylinders of seven feet in
diameter; third, I do away with the neces-
sity of two piston-rods, which are commonly
used with many types of valvesin such mech-
anisms, and I centralize the strains directly
with relation to the rod of the steam-engine
piston, my construction as a result being
much lighter and safer, and, still further, I
obviate the necessity of eccentrics or similar
devices for transmitting motion from the en-
coine-shaft to the valve, such as are generally
used for actuating positively-actuated inlet-
valves.

Various means may be empiloyed to actu-
ate or shift the valve . In place of the
mechanism for this purpose shown in Fig, 1
I may employ that illustrated in Figs. § and
9, in which the valve-actuating lever 1 and
shaft L. are connected by an arm 1 with a
wheel or erank 2. Said arm is keyed on the
shaft L, so as to be eapable of oscillating 1t,
and is jointed at its other end with the wheel
2 by a wrist-pin 3. The wheel is mounted
so as to rotate on a shaft or stud 4, fixed or
mounted on the body of the engine-cylinder
or c¢ylinder-head, and when it is necessary it
is driven or is given a tendency to turn In
the proper direction by a wire rope 5 or other

=

wheel 2 ig so designed and arranged as to
make one revolution for each complete throw
of the piston-rod H, and preferably the ra-
dius of the pin 3 from the center shaft 4 1s
equal to that of theengine-crank. The actu-

ation of the arm 1 by the piston-rod ¥ will

turn the wheel or crank 2; but the action of
the connection 5 insures that the wheel shall
turn past the lines on which the arm 1 will

7C
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not be effective and shall continuously ro-

tate in the same direction. It will be under-
stood from the above description that as the
piston-rod I reciprocates the parts I, I, and
1 travel with it, but the simultaneous rota-
tion of the wheel 2 controls the position of
the arm 1 and of the valve G, causing the
latter to open the upper ports /% and close the
lower ports /3 as the piston moves downward
and vice versa as it moves upward.

What 1 claim is— ~

1. Inanair-compressor, the combination of
a stationary eylinder, outlet-valves for con-
trolling the escape of compressed air and
adapted to yield to the air, springs for hold-
ing said valves closed against the pressure of
the air, a piston adapted to reciprocate in
sald stationary cylinder, a piston-rod con-
nected to said piston, power mechanism con-
nected to the said piston-rod to drive it, said
rod being provided with an air-duct, a valve
in said air-duct, a lever for moving the said
valve carried by and movable with the pis-
ton-rod, and means for moving said lever in-

dependently of the movement of the piston-

rod, substantialiy as set forth.

2. In a blowing engine or compressor, the
combination of a stationary cylinder, a recip-
rocating piston therein, valve-seats in the ¢yl-
inder-wall, one or more on each side of the
piston, spring-held valves in said seats, a pis-
ton-rod having an air-duct and having ports
above and below the reciprocating piston, a
driving-engine connected to the sald piston-
rod, a valve in the air-duct in the piston-rod,
a lever connected to the valve, and pivotally

connected to the piston-rod, and stationary

devices for moving the lever around its ful-
crum and moving the valve opposite to the
movement of the piston, substantially as set
forth.

3. In an air-compressor, the combination of
the stationary cylinder, the spring-held out-
let-valves in the wall of the ¢ylinder, the re-
ciprocating piston in the cylinder, the piston-
rod connected to the piston and provided with
an air-duct, and having ports above the pis-
ton and ports below it, a hollow balanced
valve alternately closing and opening the up-
per and lower ports, a lever connected to the
sald valve and moving bodily with the piston,

v and devices held against longitudinal move-

ment and engaging with the lever and caus-
ing the valve to reciprocate longitudinally of
the piston-rod, substantially as set forth.

4, The combination of the stationary cylin-
der, the piston reciprocating in the c¢ylinder,

suitable device from the engine-shaft. The | the piston-rod having an air-duet, and ports
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above the cylinder and ports below it, a valve
in the said air-duct for controlling said ports,
an engine connected to the piston for driving
1t for compressing the air, a lever connected
to the valve, and a stationary guide for the
lever havinga substanrtially rectilinear ouide-
way, and two curved guideways at the ends
of the rectilinear guideway, substantially as

- set forth.

IO

5

20

5. In a compressing-engine, the combina-
tion with the cylinder having a valve-seat in
its walls, of an outlet-valve engaging with the
valve-seat at one end and having a hollow
body portion extending backward from said
end, the tubular guide fitted inside of the
valve, the central guide-rod d bearing against
the end of the valve, the collar ¢ secured to
the central guide-rod, and the spring bearing
against said collar and against a stationary
abutment, substantially as set forth.

6. Thecombination, with theeylinder, hav- |

(13,68

ing a valve-port and valve-seat, of the valve

“mechanism comprising a hollow-cup movable

toward and from the valve-seat, a spring for
holding the valve against the seat, and a posi-
tive lock for locking the valve against the
seat, substantially as set forth.

7. Thecombination, with the eylinder, hav-
ing a valve-port and a valve-seat, of the valve
adapted to rest upon said seat, a spring ar-
ranged to normally tend to hold the valve
against the seat, a removable holder for the
spring, and means for positively locking the
valve against the seat, when the springis re-
moved, substantially as set forth.

In testimony whereof I affix my signature
in presence of two witnesses.

CYRUS ROBINSON.

Witnesses:'
H. H. HORNE,
L. E. ARNOLD.
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