0. H. SCOTT.

- COMPRESSOR OR EXHAUSTER FOR AIR OR OTHER FLUIDS,
APPLICATION FILED MAR. 83, 1905,

924, 942 " Datented June 15, 1909.

..l"-ll"
L
L — :_."f_'{ ' fd‘.—f ——
""""" m-i'lf#r:r.-

. J’.F.l'ffffff

[
- I.ql qffdffll"llw.f -l"-l"
L

i---ﬁ-----'-}--'-‘------; .p--.—..l-ﬂ"

s,

/"c)f

1.

R
/ﬂp

a
|

N 5 AN \‘,\\\\:\\\\\\\\

r

17
\\\\\\\\\\\\\\\\“ A\ |
N ,f/ﬂﬂ/m R 7/ 7N

S nw & "%‘*‘s::
\\\\\ [
a*--?‘\\\\\\\m\\/

|

n\\\\\m\\\\\x\\

PN o === *- A, %’/ﬂﬂ
Ay //‘H'//;\ %\\\ \ \\\‘\\Wﬂh\\g\\\\\\\\\\\\\

AN N

“\‘& J

RSN “‘*% nm\\\\\\\\\\\\{((’”g

/
7
2
,
‘A
’
;'} .
é-

Q/QJ; Ciiesacs . ' MMM Gﬂ‘%’

ventor

& ' ' -
% // o 5515[%0{ ﬂﬂomm 4!"" f _

o Y 4

-



SCOTT, a subject of

10

19

20

the suction stroke

B TRTEFTVINT ™ NPT TAVESGY W
UINLITAD STATES PA

i

ENT OFFICE.

- CHARLES HERB:

LRT 8COTT, OF GLOUCESTER, ENGLAND.

COMPRESSOR OR EXHAUSTER FOR AIR OR OTHER FLUIDS,

No. 924,942,

Specification of Letters Patent.

Patented June 15, 19086.

Application filed March 23, 1905. . Serial No. 251,587,

1o all whom it may concern.: -

Be it known that I, CHarLEs HERBERT
_ the King of Great Britain
and Ireland, and resident of Gloucester,
Kugland, have invented certain new and use-
ful Improvements in Compressors or Ex-
hausters for Air or other Fluids ; of which the
following is a detailedz-descripti_on to enable
others to understand and emplioy same.

My Invention relates to COMPressors or
exhausters of the nature of pumps, and the
object of my invention is to provide an ap-
Daratus of .this character having - superior
features of construction and operation to
those hitherto known and used. Among these
may be mentioned the elimination of practi-

cally all elearance or dead spacein the pump;

mechanically operated suction valves, which

moments and held open during-the whole of

tion and control of the delivery. valve to
cause the same to work efficient!y and with-
out chattering irrespective of the speed of the
pump. S
~All of these features are of the oreatest

importance for compressors, exhausters, as

well as wet and dry pumps, as, for Instance,.

employed in condensing plants. . :

Intheaccompanying drawings I haveshown |-

two forms of my invention in sectional elev-
tion adapted respectively for: dry and wet
work, Figure 1 showing a compressor adapted
for dry. work with the crank shaft below the
piston, while in Mig. 2 this arrangement: is

- reversed with the modification necessary for
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wet pumps.  Figs. 3 and 4 are detail views

showing the construction of: the pitman:or

connecting rod, Fig. 3 being a side elevation
of the rod
tional
larged secale. | .1. .

With reference to Fig. 1,4 is the base plate

or frame in which the crank shaft b is suit-
Up{)ll/ﬁ’ir}l}c"the frame ¢

ably supported and
holding ‘the. cylinder d i properiy secured.
Lprefer to arrange the cylinder-wvertically so
as to take fill advantage of the inertia of the
valves, but it is obvidus that a horizontal
position or any other desired angle mav he
arranged for. | The piston ¢ is provided with
suitable packing and cored.out.g0 as to form
preferably .a series.of radially arranged ports
J which, through openings ¢ in the evinder ¢,
are in constant communication with the inlet
channel or conduit A surrounding the cyvlin-

; the construction, opera-

and- Fig. 4 being a transverse sec-
view, both views heing upon-an en-

.

[ der wall.
' these piston ports

This lower end of the

ability is secured
‘the bolt iz the strap n/.
of the cam may
iners 9’ inserted

closely fitting

[T SApr S,

The inlet valve which closes off

f may consist of a dished
steel stamping 7 extending over nearly the
entire piston area and normally resting upon
its seat on sald piston. In its center this
steel stamping 7 is secured to a spindle &
sliding in a boring of the piston and held in
its lower position by its own weight and by
a spiral spring ! niounted on its lower pTo-
jecting end and securéd between o pair of
adjustable nuts m and the piston body-.
spindle L terminatesin
2, cam projection of preferably hardened

material or an-antifriction roller Mot shown)

S0 as to. codperate with an adjustable cam
surtace n of the pitman or connecting rod p

projecting above the gudgeon pin o which s

| C | secured 1 the piston e.
are opened and closed only at the proper |

The construction: of the ‘cam and pitman

rod may be as shown in Figs. 2 and 4, cam n
‘being formed on a -strap »’ embracing the
.sides of the-pitman or connecting rod p with
‘a bolt n?

passing through the strap. and pit-
man to secure-the parts together. Adjust-
by providing a slot n® for
Liateral adjustment

the rod p’. | |
The exhaust channel ¢ is formed by a con-

- tinuation of the cylinder d and the inwardly

projecting cylinder cover ». Owing to. the

-exhaust of the pressure medium being thus
eftected at the entire circumference of the
cylinder this passage needs only to be very
‘narrow and results therefore in a small lift of

the exhaust valve s which is preferably also
made 1n the form of a dished steel stamping

upwardly ‘bent edges of this valve s are

‘guided in an annular groove ¢ of the cylinder
cient depth to

cover r which groove 1s of suffic
allow. the lifting of the valve and by the air
confined in this so-formed . annular pocket,
cushions the operation of same.  The tubu-
lar valve stem u slides in a pocket v of the
cover r and presses the valve upon its seat
by means of spring w which may be adjusted
by a screw z.

the operation is as follows: The crank

shaft b having driving connection with any
suttable or convenient source of power {(not

shown) and being driven in the direction in-

4

the form of the inlet .valve 14
-and resting with a narrow surface near- its
outeredgeupon a corresponding:seat formed:
at the upper end:of the cylinder wall. - The

6
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be obtained by means of °
between the strap n’~and .
o 8
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dicated by the arrow (Fig.'i.-}, when the pis-

ton completes 1ts up-stroke the valve 7 wili
commence to open by its own inertia. lm-

-mediately the cam n operates on the valve |

stem k and positively acts to open the valve
by giving it a slight lift, which may be less

- than the full extent which the valve is free to

15

go. The'gam n 1s so arranged and timed as
to insure the valve being open at the right

> time. It is held open by the cam for the full
- extent of the suction or down stroke when it

closes 1n a similar way—the inertia of the
valve, and the cam passing outf {rom under
the valve stem insuring the closing of the
valve at the moment the piston begins to re-

- verse 1ts direction. The cam is so construct-

~ed and the &ngular_position of the crank is

20

such that the opening and closing of this
valve is of so gentle a character that there 1s
no damage to the valve or seat and no chat-
tering. It will be noted that the valve is
open and kept open during the entire suc-

tion stroke. This is a feature of great im-

portance, particularly where the pumps are

5 used in condensing planis where there is no

pressure avallable to lift the valves. The
delivery valve opens automatically by the
pressure in the cylinder. Mechanical open-

1ng 1s not feasible for this valve since the
30.

compressor may be required to work at dif-
ferent pressures for different work and the

time of’ opening would therefore have to be

 varied. The valve is closed mechanically

3

4y

44

QU

~ face of the piston e.
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 and a nut m secured tb the upper end of spin- |
dle %, which is acted upon by a cam projec-

60 -

and its closing is controlled by the piston.
At the end of the compression stroke the pis-
ton valve comes into contact with: the deliv-
ery valve. As the piston commences its re-
turn movement it lowers the delivery valve
cently and without shock on to its seat.

6wing to the arrangement of the crank and

pitman, the angularity cf the latter, this

movemnent is very slow, the result being that-
even at high speeds this valve works gently |

and without chatterin

With reference to t}gl-e' water or wet pump |

shown in ]?i%.:?,,d indicates the cylinder, ¢ the
piston which is cored out forming the radial
ports f which are in constant communication,_

with the suction or inlet channel A at the.

upper end of the cylinder. The mechan-
1cally actuated inlet valve consists preferably
of a dished plate ¢ extending over the inner
- The spindle £ of said
vaive passes through the piston and holds the
valve normally on its seat by imeans of a
spring [ confined between the piston body

tion n of the connecting rod .

- The exhaust or delivery channel ¢ formed-

~at the lower end of the pump cylinder d, is

6o

controlled by avalve s’ corresponding in form
to the suction valve 1’ and resting on a seat at
the circumference of said cylinder and sliding

with its downwardly extending sides in the

it

ingls Y
valve

924,042

inwardly projecting flange 7 of the cylinder
COver 7. %etwee‘n the latter and the valve-
is a spring « tendingto closethe valve and nor-
mally maintaining this position while open-
1n the downwardly projecting sides of
s -allow the pressure in the delivery
channel ¢ to enter behind said valve and to
regulate the lift of same, as these openings v
will be more or less covered by the inwardly
projecting part of cover r 6n ‘the opening 75
of valve s. 'The operation is practically the
same as deseribed with reference to the com-
pressor construction. In both cases the de-
ivery valve is opened by the pressure stroke
of the piston ¢ which at the end of its move-
ment may bring the two valves in close con-
tact and on its return allow the delivery
valve to quietly settle down on its seat, thus
preventing any chattering of same or clear-
ance space. . ) _
1t 1s evident that the length of the pitman
rod may be adjusted by any suitable means - .

70
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to regulate the stroke of the piston, while the

| my invention I d¢ not want to limit myself
to such details which may be changed within

cordance with the different

adjustment of the cam surface on said con-
necting rod for operating the piston valve 90
regulates the positive lift of shme. By ar-
ranging two or more puImps of cOmMpressors

-of such construction in series in order to com-
‘press in stages, an efficient compound system

can be formed. - . 95
‘Although I have shown dished valves and
other details of my invention in the drawings
as preferably to be employed in carrying out -

100
the scope of the following ‘claims and in ac-
: requirements for
machines of this kind. I o
Having thus described my invention, the
following is what I claim as new therein and 105
desire to secure by Letters Patent: o
1. In a machine of the character described,
the combination of a cylinder, a piston oper-
ating with practically no clearance or dead
space therein, suction ports open to the 110
piston throughout its stroke, ports in-the

piston and a valve controlling the sanie; a -~

connecting rod driving said piston and valve
actuating means’”on said rod coming into
engagement with the valve to open the same 115
at. the moment the piston reverses its stroke
from compression to suction, and going out
of engsgement with the valve to permit the
same to close at the moment the piston re-
verses its stroke from suction to discharge. 120
2. In a machine of the characterdescribed,
the combination of a cylinder, suetion and
delivery perts therein, a delivery valve. con- -
trolling the delivery port, a piston working
in said cylinder, ports and a valve therefor 125
carried by the piston, a pitman driving said

piston, and means acting positively on the

piston valve to open the same at the limit of.

! the compression stroke and cause said valve
1

to contact.agith the delivery valve intheopen 130
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position of the iatter, whereby the closing of
said delivery valve is controlled by the re-

‘turn stroke of the piston.
3. In a'machine of thecharacterdescribed,

the:combination of a cylinder, 2 piston oper-

‘ating therein, a valve mounted 1n saxd piston,

said valve capable of movement by its own
inertia independently of the piston or piston
actuating means, and means engaging said

valve at the limit of the compression stroke

to move said valve into open position simul-
taneously with the independent movement

of said valve due to inertia, sal¢ means en-

caging the wvalve to hold the same open
throughout the suction stroke and disen-
caged from the said valve at the limit of the
suction stroke to permit the valve to close
by the independent movement thereof.

4. In a machine of the character described
the combindtion of a delivery or discharge
valve, an adjustable spring for closing the
same, a piston in said cylinder, a pitman
driving said piston, a valve mounted in the
piston, and means engaging said valve at
the limit of the compression stroke of the
piston to open and move the same into con-
tact with the delivery valve in the open po-
sition of the latter, whereby the closing oi

the delivery valve is controlled by the return

stroke of the piston.

5. In a machine of the character deseribed,
the combination of a eylinder, a piston hav-
ing ports therein, a valve carried by said
piston and controlling said _
me rod directly operating said piston, and a
cam surface on sald connecting rod control-
ling the operation of said wvalve, substan-
tially as described.

6. In a machine of the character described,

the combination of a cylinder, a piston hav-

ing radially arranged ports therein, a valve
carried by said piston and controliing said
radially arranged ports, a spring pressed
valve spindle sliding in sald piston, a con-
necting rod directly operating said piston,
and & cam surface at the inner end of said
connecting rod and actuating saud valve
spindle, substantially as described. |

7. In a machineof thecharacter described,

0 the combination of a cylinder, a piston hav-

ing radially arranged ports therein, a valve
carried by said piston and controlling the
radially arranged ports, a spring pressed

 valve spindle sliding in said piston, and an

i |
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adjustable connecting rod directly operating
sald piston, and an adjustable cam surface
on the inner end of said connecting rod ana
actuating said valve spindle agamst its
spring pressure, substantially as deseribed.

8. In g machine of the character described,

the combination of a e¢ylinder, a piston hav-

ing radially arranged ports therein, a vatve
carried by, said piston and controlling said

ports, a channel surrounding the wall of sa1d

cylinder and in constant communication

directly operating said

ports, a connect- |

with said radially arranged ports, & connect-
ing rod directly operating said piston, and 4

can surface at the inner end of said connect-

ing rod and actuating said valve, substan-

-

'ﬁia,}lv a5 described.

0.-1n a machine of the character deseribed,
the combination of a cylinder, a piston hav-
ing radially arranged ports therein, a valve
carried by sald piston and controlling said
ports, & channel surrounding the wall of said
cvlinder and in constant communication
with said ports, a spring pressed valve spin-
dle sliding 1n sald piston, a connecting rod
piston, and & cam
surface at the inner end of said connecting
rod and actuating said valve spindle, sub-

.stantiallv as described.

10. In a machine of the character de-
seribed, the combination of a cylinder, a pis-
ton having radially arranged ports therein, a
valve carried by said piston and controiling
said ports, a channel surrounding the wall of

‘said cylinder and in constant communication

with said ports, a spring pressed valve spin-
dle sliding in said piston, an adjustable con-
necting rod directly oeperating said piston;
and an adjustable cam surface at the inner
end of said connecting rod and actuating said

valve s]l)indle acainst its spring pressure, sub-

stantially as described. |
11. In a machine of the character de-
seribed, the combination of a vertically ar-
ranged cvlinder, a piston having arranged
ports therein, a valve carried by said piston
and controlling said ports, a channel sur-
roundihg the wall of said cylinder and in con-
stant communication with said ports, a

spring pressed valve spindle sliding in said

piston, a connecting rod directly operating
said piston and adjustable so as to regulate
the c{e&mﬁce, and a cam surface at the mner
end of said connecting rod and actuating said

valve spindle against 1ts spring pressure sald
S 1

cam surface being adjustable so as to prop-

erlv time the operation of said valve, sub-
stantially as described. ‘

12. In a machine of the character de-

seribed, the combination of a eylinder, a pis-
ton having ports therein, a dished valve of

the inner.side of same and controlling salid
ports, a valve spindle shding 1n said piston

ag::pro:{im stely the diameter of said piston at

1
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and normally holding said dished valve upon

its seat by suitable pressure, and positive

means for operating said valve, substantially
as described. |

i3. In-a machine of the character de-
scribed. the combination of a cylinder, a pis-

dished
said cvlinder and in constant communica-

tion with sald ports, a valve spindle shiding
in said piston, and a spring surrounding saud

120

ton having radially arranged ports therein, a -
valve of approximately the diameter
of said piston at the mner side of same and
I controlling sard perts, & channel surrounding

o
b2
w1

130



10"
its seat at the end of the cylinder wall there-

15

20 scribed, the combination of a cylinder, & pis-

Jate t

| spindlé- 80 A4S ,ﬁo normaliy pré$s the dis™ed

valve upon its seat, a cam surface actuating
said valve spindle, and a connecting rod oper-

ating said cam surface, substantially as de-

~ '14. In a machine of the character” de-
scribed, the combination of a cylinder and
cover therefor leaving a channel between, a

steel stamping of somewhat larger diameter

than the cylinder and normally resting upon

by closing said channel, said steel stamping
having a bent-up outer edge, a groove in said
cylinder cover guiding said. bent-up outer
edge, a spring normally pressing said steel
stam%ing upon its seat, and means to regu-
te the pressure of said spring, substantially
as described. ‘ o .
15. In a machine of the character de-

t
[
||

| 924,042

ton working therein, a pitman driving said

‘piston, a valve carried by the piston, and a
engage the -

cam on the pitman arranged to

valve to open the same at the limit of the

| compression stroke and to pass out-of en- 2
gagement with the valve at the limit of the -

suction stroke. |
16. In a device of the

same, & valve cairied by the piston, a pit-

character described,
the combination of a cylinder, & pistoriin the
30

25

man connected with the piston for actuating -

the same, a cam.for operating the piston
valve, the action of said cam controlled by

the change in the angular position of the pit-
man at cach end of the piston stroke. . .

CHARLES HERBERT SCOTT,

Witnesses: D
P. BARRETT COOKE,
- A. SLATER. |
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