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WILLIAM E. GOOD, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO THE
- SOUTHWARK FOUNDRY AND MACHINE COMPANY, OF SAME PLACE.

 BLOWING-ENGINE OR COMPRESSOR.
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. SPECIFICATION forming part of Letters Patent No, 560,707, dated May 26, 1896.

 Application fled May 17,1893, Serial No, 474,514; (Yo model)

. To all whomv it MLy concerm:

~ true and exact description, reference being

form a part hereof. -

compressors, and has for its object to provide
~ improved mechanism for acting upon the ad-
mission and-delivery valves through which
the air is drawn to and forced from the tub.
- 15 The nature of my improvements will be

best understood as described in connection

 with the drawings, in which they are illus-
trated, and in which— '

- Tigure 1 is a sectional side elevation show-
20 ing the tub and also the shaft of the engine

~ and alink valve-motion connected therewith
and to the valves upon the tub, the other
parts of the engine being omitted as not nec-

essary to a full understanding of my inven-
25 tion; and Ifig. 21s a sectional elevation taken
* through the upperend of the tub and through
the admission-valve thereof, the valve shown
in Fig. 1 being the delivery-valve. '

- Cindicates the compressing cylinder or tub

30 of the engine; D, the piston-rod, which is
~  driven byasteam-engine, (notshown,) and D’
the blowing or compressing piston. C and ('
indicate the heads of the tub. Ononeside of
~each head a slotted valve-seat ¢® is formed for
3¢ the delivery-valve, while on the other side air-
~ ports ¢ are formed through the head for the

‘admission of air. In the construétion shown,

however, the admission-valve is not seated
~directly upon the head; but upon the slotted
40 valve-seat G, secured on the outside of the
head, and between which and the head moves
the admission-valve H. (See Fig. 2.) 'This
construction,however,forms the subject-mat-

ter of another application for Letters Pat-
45 ent filed herewith and bearing Serial No.

474,513, and need not be further described in

~ this case, especially as this peculiar construe--
"~ tion or the older construction shown in my

former patent, No.. 381,876, of April 24, 1888,

 zo can be used as alternatives; the only impor-.
tant feature of construction.so far as my-

~ Be it known that I, WiLLiam E. GooD, of
‘the city and county of Philadelphia, State of |
- Pennsylvania, have invented a certain new.
s and useful Improvement in Blowing-Engines
~ or Compressors, of which the following .is a

present invent ion is concerned being that the

‘valve-seat shall be so arranged that the valve N

will be between it and the inside of the tub;
and at this point I may note with respect to 55

‘the delivery-valve shown at I, Fig. 1, that for
‘my present.invention it is important that the
e “gaid valve shall rest upon a seat, such as ¢?

~ had to the accompanying drawings, which |

which lies between it and the inside of the

e tub; and it is important with respect to both 6o
1o My invention relates to blowing-engines or

valves that their back bearings (indicated at
7) for the delivery-valve, and which 1n case

of the admission-valve consists of the head C'

of the tub, should be at a distance from _the:_- : |
seat slightly greater than the thickness of the 65
valve, so that the valve can rise from itsseat -

for a short distance when the air is passing

_th.l"()'ugh it. S

To the admission-valves I connect a spring
7, so arranged as to tend to open the vaive. 7o
The strength of the spring for the hestresuits |

should be somewhat less than that required
to move the valve when pressed against 1ts

seat on the cylinder-head by the pressure of
air in the tub.  As shown; the valve 18 pro- 75
vided with a spindle IT’, on the end of which

is a piston I? and the spring 7’ is interposed

between this piston and a projection from the-
tub-head. The piston I fits in a cylinder j,

on the inside of which is an escape-cock 3. So.
The device made up of the piston, cylinder, -
and escape-orifice constitutes a dash-pot, the
function being to take up and neutralize the
momentum of the valve when moving under

the influence of the spring, so as to prevent &35
destructive shocks and blows. The end of

‘the spindle IT' projects through the piston II*

and has secured upon it a cam-roller IT3, and
in front of this roller is secured a cam J', fas-

“tened to a hub or rock-shaft J, which in turn 9o

is actuated by a lever-arm J? to which is at-

tached a rod L, the lower end of which is con-
nected by a bell-crank lever N N* N" and a
rod O with a link valve-motion, which will
bereferred toin detail hereinafter. Motionis 95
imparted to the cam J' by the mechanism
shown orany other desired mechanism which
will give it & positive motion and cause 1t to -
close the admission-valve IT at determined in-
tervals. The face of the cam 1s preferably
made of sitch form aswill impart proper mo-

10G

tion to the valve both in opening and closing,
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the spring holding tlie end of the valve-rod in
contact with the cam-face; but the opening
of the valve should be left, preferably,entirely

to the action of the spring, which when the
valve is lifted from its seat by an incoming

current of air will exercise its maximum
power against the least resistance and cause
the valve to open quickly. Referring now to
the delivery-valve 1, it, like the admission-
valve, is combined with a spring, (indicated at
Z,) the arrangement being such that the action
of the springtendsto open the delivery-valve.
As shown, the springis situated between the

back end of the receiver and a head ke, secured

to the valve-spindle I'. A dash-pot similar
in character to that described with respect to
the admission-valve should also be used to
take up the momentum of the delivery-valve
when moving under the influence of the
spring. Such a dash-pot isindieated at the

right-hand side of Fig. 1, an extension I* of

the valve-spindle I’ having upon it a piston I°,
fitting in an open-ended cylinder If said cyl-
inder having an escape-orifice © upon its in-
side. The delivery-valve is closed by an in-

termittently-moving cam K’, acting against a

cam-roller I*; secured on the end of the Spin-
dle I The said cam, as shown, is secured to
a hub or rock-shaft K, to which is also secured
a lever-arm K2 in turn connected by a rod M
with a moving part of the engine. The shape

andmovementof the cam K’ are such as toseat

and close the valve I at the end of the motion
of the piston toward it or just before the pis-
ton begins to recede from it. Itis also prefer-
ably made of such form as to hold the valve
shut not only while the piston is moving away
from it, but.during the part of the time when
the piston is moving toward it, care being
taken, however, that the cam shall be 5o
formed and moved as not to interfere with
the opening of the delivery-valve at such
time as the pressure in the tub and receiver
become equal or substantially so; but as this
time varies with the variation. of pressure in
the receiver it is advisable that the motion
of the ecam should also be varied, so as to per-
mit-of the opening of the valve at differing
times with respect to the motion of the pis-
ton. In other applications
and bearing Serial Nos. 474,513 and 474,515
I have described positively-acting but adjust-
able devices for opening the delivery-valve
and by means of which the time of opening
relative to the motion of the piston can be
varied at will; and in the drawings I have
illustrated as a device for varying the mo-
tion of my cam the same arran gement, of
link valve-motion which in my application
Serial No. 474,513 1 use to give direct mo-
tion to the delivery-valve. In the present,
case, however, the adjustable link valve-mo-
tion or other adjustable positively-actuated

valve mechanism which may be used in place

of 1t does not act directly upon the valve, but

merely upon the cam, which in turn is not

connected to the valve, and the motion of

sure in the receiver.

short arm Q.

1led herewith

which simply gives the valve freedom to move
In the direction to open, but does not open

16. The opening of the valve is accomplished,
as already stated, by the action of the Spring
Z, and this spring should be made of such

strength as to move the valve rapidly when
raised from its seat by an excess of pressure

in the tub over that in the receiver, or rather
to act upon the valve when thée pressure of

alr in the receiver is nearly equalized by the

pressure in the tub. In this way the pres-
sure of air in the receiver acting upon the

back of the valve holds it tight against its

seat irrespective of the position of the cam
untll the advancing piston has compressed
the air in the tub to or nearly to the pres-
At this point the pres-
sure -of air which elamps the valve to its seat
1s overcome by the pressure against the in-
side of the valve and the spring is enabled
to open it with great rapidity, the dash-pot
preventing any destructive blow or jar.

The valve-actuating mechanism shown in
the drawings consists of an eccentric P, se-
cured to the main shaft E? of the engine and
having secured toit by means of an eccentric-
strap a link Q, having a long arm Q2 and a
The long arm Q? of this link
1s further supported by means of pivoted links
S, which are secured to the arm Q?at a point
q°, and which links S are themselves pivoted
on the upper ends of pivoted arms R, which
arms are supported on a standard or stand-
ards a, and to a point ¢? of the arm Q2 is ge-
cured the rod M, which actuates the cams IC'.
The motion of the points ¢2, which is trans-
mitted to the cams, is varied by shifting the
position of the upper end of the arms R.
This is accomplished by means of a rod T,
fastened to said armsand, as shown, toa point
U= of a lever U, pivoted at U’ and adjustable
along a toothed rack V. It will readily be
seen that the adjustment of the link valve-
motion deseribed will not materially affect
the motion of the points ¢’ in the short arm
Q" with which the rod I. 1s. connected, and
consequently the adjustment of the cams ef-
fecting the motion of the delivery-valves will
not materially affect the motion of the cams
governing the movements of the admission-
valves. |

laving now described my invention, what
I claim asnew, and desire to secure by Letters
Patent, is—

L. In a blowing-engine or compressor, the

combination with the tub, of a slotted valve-

seat having its face directed toward the inside
of the tub, a slotted admission-valve moving
on the inside face of the seat so that an excess
of pressure in the tub will tend to clamp the
valve to its seat, a spring having a pull suff-

cient to move the valve when not clamped to
its seat by the aforesaid excess of alr-pressure
but insufficient to move the valve when so
clamped, said spring being connected to said
valve substantially as described and operat-
ing to open the same when the pressure inside
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- .(3161113 to move the valve when not clamped to

15
- clamped,
valve substantially as described, and operat- |
‘ing to open the same when the pressure inside
‘the tub is not substantially greater than that
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~ the tub is not substantlaJHy gleater Lhan that
~outside, a cam arranged to close

said valve
at regulated inter Vals and means for actuat-

ing Smd cam dllVBll by a moving part of the

enﬂ'me.
In a blowing-engine or eompressm the

combmatlon with the tub, of a slotted valve-
- seathaving its face dil"eote_él toward the inside
of the tub, a slotted admission-valve moving
on the inside face of the seat so that an excess |
- of pressure in the tub will tend to clamp the.

valve to its seat, a spring having a pull suffi-

1ts seat by the aforesaid excess of air-pressure
but insufficient to move the valve when so
said spring being connected to said

outside, a cam arranged to close said valve
at regulated 111tervals, and formed also to

131event premature opening of the valve, and -
means for actuating said cam driven by a

movm part of the engine.
Tn 2 blowmﬂ*-enﬂlne or compressm the

side of the tub, a slotted admission-valve

“moving on the inside face of the seat so that
an excess of pressure in the tub will tend to
clamp the valve to its seat a spring having a
t to move the valve when not’

pull sufficie
clamped to its seat by the aforesaid excess of
alr-pressure butinsu
when so ¢lamped, s

said spring being connected

to said valve substantially as desembed and
operating to open the same when the pres-.
sureinside the tub isnotsubstantially greater
~than that outside, a cam arranged to close

said valve at regulated inter Va,ls a dash-pot
arranged to tal{e up the momentum of the

sald cam driven by a moving part of the en-
oine.

4. In a blowing-engine or complessm 13]16
combination Wlth the tub, of a slotted Valve-

seatb having its face dir ected toward the out-

side of the tub, a-slotted delivery-valve mov-
ing on the 0111131(1@ face of the seat so thatan
excess of pressure in the receiver over that

in the tub will tend to clamp the delivery-
- valve to its seat, a spring having

a pull suffi-

~ clent to move the valve when not clamped to |
: its seat by the afor esald excess of air-pres-

ficient to movethe valve

sure but 1nsufﬁc1ent to move the valve when
so clamped, said spring being connected to

55

said valve as described and opemtmgto open

the same when the pressure in the receiver
“is not substantially greater than that in the

tub, a cam arranged to close said valve at

‘regulated intervals, and means for actuating

said cam driven by a moving part ol the en-
gine.

5. In a blUWlnmenome O COMPressor, the
combination w:Lth the tub, of a slotted valve-
seat having its face chrected toward the out-

side of the tub, a slotted delivery-valve mov-

ing on the outsuzle face of theseat go that an
excess of pressure in the receiver over that

in the tub will tend to clamp the dehvew-
valve to its seat, a spring having a pull suffi-

client to move t11e_ valve when 11013 clamped to
its seat by the aforesaid excess of air-pres-
sure but insufficient to move the valve when
so0 clamped, said spring being connected to

said valve as described and operating to open

the same when the pressure in the receiver

egulated interva,ls, a dash-pot arranged to

‘take up the momentum of the valve in open-
ing, and means for actuating sald cam drwen,,

by a moving part of the engine.
6. In a blowmﬂ—enﬂ'me or omplessm the
combination Wlth the tub, of a slotted Valve-

‘seat having its face dueeted toward the out-

side of the tub, a slotted delivery-valve mov-
ing on the outside face of the seat sothat an

‘excess of pressure in the receiver over that
in the tub will tend to clamp the delivery-

valve to its seat, a spring having

6o

75

1s not substantially g oreater than that in the

tub, & cam auanﬂ'ed to close sald valve at
eombmatmn Wlth 13]16 tub, of a slotted valve- | r

~seat having its face directed toward the in-

80

90
a pull suffi-

clent to move the_ valve when not clamped to

its seat by the aforesaid excess of air-pres-
sure but insufficient to move the valve when

‘so clamped, said spring bheing connected to
jv&lve in opening, and means for actuating |

95

said valve as described and opera,tmw toopen -

the same when the pressure in the receiver
is not substantially greater than that in the

tub, a cam arranged to close said valve at

1’*ef>‘u1ated intervals, a valve-motion actuated

:by a moving part of the engine and connected.

to the cam aforesmd, r_:md means for adjust-

W E. GOOD.
Witnes’ses: -
ALr. H. FABER,
FrAaNCIS. T. CHAMBERS.

100

‘Ing said valve-motion to vary the movement
of the cam &nd the time of motion of the valve.
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