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Ralph E. Lamberton, Michigan City, Ind., assign-
or to Sullivan Machinery Compa.ny, a corpora-
tion of Massachusetts

Appheatmn December 27, 1935, Serml No. 56,357

5. Claims,

This invention relates to air compressors and
pumps, and more particularly to an ‘improved
and more efficient intake flow passage arrange-
ment associated with the inlet valve means and
improved compressor unlcading = mechanism
whereby, due to streamlining, a smooth flow of
air to the compressor intake is assured.

In most air compressors and pumps using inlet-
valve opening as the method of unloading, the in-
take passage means associated with the inlet
valve mechanism and the unloading mechanism,
due to the particular location and design of the
unloading mechanism, necessarily have had pro-
jections, both on the unloading elements and the
associated ecasing, protruding into the path of
air flow, and due to this, and to the irregular
shape and tortuousness of the intake passages,
flow has been restricted and eddy currents have
been produced, thereby materially further im-
peding the flow, and, as a result, compressor effi-
ciency has been quite materially decreased.

An object of the present invention is tc provide
an improved flow passage arrangement for the
compressor or pump intake whereby a t‘elatwely
smooth and free flow of air to the inlet valve
mesans is attained. Ancther obgﬂct is to provide
in a compressor or pump an impr oved unloading
mechanism of the inlet valve type and an im-
proved flow passage r‘mgement assoclated
therewith whereby a rehtlvely iree and smooth
flow of air, past the unloadlng mec‘qanlsm to the
compressor inlet valve is attamed during loaded
operation and whereby, dufing unloaded opera-
tion, as little power is used as possible during
the rap1d1y alternated drawing in and forcing
out of air relative to the compressor cylinder.
A further object is: to ‘provide. an improved
“streamline” flow passage arrangement for the
intake of an air compressor or pump. ' These and
other objects and advantages of the invention
will, however, hereinafter more fully appear.

In the accompanying drawing there is shown
for purposes of illustration one form which the
invention may assume in practice:

In this drawing,—

Fig. 1 is a vertical sectmnal view  taken
through a compressor cylinder and cylinder head
and the associated inlet valve means and un-
loading mechanism, constructed in accordance
with one illustrative form of the invention.

Fig. 2 is a cross sectional Vlew ‘taken substan«
tially on line 2—2 of Fig. 1.

Fig, 3 is a perspectlve v1ew of an unloading
plunger.

In this illustrative- embodimernt of ‘the inven-

(C1. 230-—30)

tion there is shown an air compressor- of the
vertical cylinder type, although it will be evident
that the improved air passage arrangement and
associated unloading mechanism may be em-
bodied in air compressors of various other types.
The compressor shown herein comprises a cylin-
dér | containing a reciprocatory piston 2 con-
nected to any apprbpriate reciprocating means.
Supported at the top of the cylinder is a pair of
valve cage forming plates 3 and 4 secured together
in superimposed relation by a center screw 8§, the
latter having a head contacting with a washer
engaging the upper surface of the top plate 3
and hsving a shank passing through an opening
in the top plate into threaded engagement with
the bottom plate 4, so that the lower end of the
screw is substantially flush with the bottom sur-
face of the bottom plate. The valve cage plates
are held in position on the top of the cylinder
by means of a cylinder head § secured to the
cylinder { as by means of bolts T. Secured fo
the top surface of the head as by bolts 8 is a sup-
plemental head 9, the bolts 8 passing through
openings in the head bosses and valve plate 3
into threaded engagement with the lower valve
plate- & in the manner shown. In accordance
with the usual practice, sealing gaskets are inter-
posed between the joining surfaces of the various
parts to prevent leakage. If desired, the supple-
mental head may be formed integral with the
cylinder head, although for manufacturing pur-
poses separate heads are more practical.

The valve cage plate assembly is herein of the
combined inlet and discharge type, the lower
plate having formed in its upper surface an an-
nular recess 1! forming the valve chamber for
the inlet valve, while the lower surface of the top
plate 3 has formed therein an annular recess (2
forming a valve chamber for the discharge valve.
Formed in the bottom plate is a series of arcu-
ate discharge passages 13 communicating with
the valve chamber 12, while formed in the top
plate 8 is a series of arcuate inlet passages 14
for the valve chamber (l. In accordance with
the usual practice, the sides of the inlet valve
chamber {{ communicate as at 18 with inlet pas-
sages in the lower plate 4, while the upper plate
2 is likewise formed with slots 16 communicating
with the valve chamber 12 to provide discharge
passages. Arranged in the inlet chamber Il is
an annular plate valve {71 held in seated position
against the lower face of the top plate 3 by means
of a spring 18, and this valve controls the flow of
air from the inlet passages 14 through the valve
chamber and the slots 15 to the compressor cylin-
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der. Arranged in the discharge chamber 12 is
an annular plate valve 19 held in seated position
against the top face of the bottom plate 4 by a
spring 20, and this valve controls the flow of com-
pressed air from the cylinder through passages
13 and through the valve chamber to the slots 186,
Formed in the cylinder head is an annular dis-
charge chamber 21 with which the discharge
slots 16 communicate and from which the com-
pressed .air flows through a comimunicating

downwardly curved passage 22 and registering -

passages 23 and 24 in the plates 3 and 4 respec-

~. tively, to a discharge passage-25. It will thus be

~ 15

-the "inlet passages

seen that as the compressor piston reciprocates,
air at atmospheric pressure is drawn in through
{4 and through the valve
chamber and slots 15 to the upper end of the
cylinder, and the compressed air is diséharged

- fromthe cylinder through the discharge passages

20
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13, through the valve chamber. and discharge
slots 16 to the discharge chamber 21 in theé cylin=
der head and thence through the passages 22, 23,
24 and 25 to discharge.

Now referring to the Improved intake passage
arrangement embodied in the cylinder head and
the associated inlet valve unloading mechanism,
it. will ‘be noted that formed integral :with the

- supplemental head 9 is a wertical cylinder 21

having a bore: 28 in substantial alinement with
the compressor -cylinder bore, .and this bore 28
contains. a reciprocatory piston 29 carrying a
usual cup packing 30 to prevent leakage past the
piston. Secured within the upper end of the cyl-
inder 21 is a detachable cap 31 having a connec-
tion 32 communicating through a- passage 33

" in the cap with the ‘upper end of the cylinder

bor 28 at the upper side of the piston 29. 'This

" connection 32 is adapted to be in communica~
* tion with the compressor discharge pressure un-

60

‘der the control of usual pilot valve means so that
- when the compressor discharge pressure exceeds
‘a predetermined maximui, air pressure is con=

ducted, under the control of the pilot valve

means, through the: connection 32 and passage -
.83 to the cylinder bore at the upper side of the
. piston 28 for a-purpose to be later mentioned.
-Formed centrally within the cylinder head is an

upstanding cylindrical guide portion 34 having
slidingly guided thereon a plunger 35 having a
circular plane upper surface 36 with which the

lower surface of the piston: 29 is engageable. In.
" this instance; the cylindrical vertical walls of.
- the plunger 35 guided on the cylindrical portion -

34 .are conneécted at their top to the upwardly

“tapering-upper portion of the plunger, which has

a smooth exterior wall 37; and formed on-the
lower portion of the cylindrical guide portion .of
the plunger are depending fingers 38 projecting
through annularly arranged- passages 39- sur-
rounding. -the cylindrical . bearing portion 3,
within the inlet passages 14 in the ‘top plate 3.

" Interposed between -the upper surface -of the

0

- guide portion 34 and’ the inner surface of-the

plunger 35 is a coil spring 40 for constantly urg-

_ing ‘the -plunger toward its uppermost - position
: agamst the lower surface of the cylinder 21, this

spring being centered -on- the guide portion 34
by a guide- boss 41 and centered with respect to

‘the. plunger by means of an annular gu1de flange
‘42 onthe plunger. The smooth inner cylindrlca,l

surface 43 of the flow passage 89 in the cylinder
head and the smooth cyhndrical exterior surface

" 44 of the plunger 35 cooperate with a curved flow

e

passage 45 in the supplemental head- 9 .arid the
tapered. eg;_terior surface of the. converging upper

“Valve,

- 2,161,828

walls of the plunger to provide a smooth “stream-
line” flow passage through the supplemental

~head and the cylinder head to the inlet passages

of the inlet valve, all protuberances projecting
within the flow path being reduced to a mini-
mum; and in conjunction with this smooth flow

passage arrangement, the fingers 38 on. the .
plunger: and the strengthening webs 48 in the .

cyhnder hénd, the lattér leading to -the eylindri-

cal portion 84, are shdped to obtain & smooth.

10

flow of air past the same as the air flows through -

the annular flow space 39. Secured, as by bolts,

to the supplemental head is a connection 47 hav-
ing a passage 48 communicating with the pas-

- Sagé 45, énd siipported within this connection is:

an &air ﬂlter 49 of a conventional design through

_ Which atmosphetic air flows to the intake pas-
As the-cycle of air compression in
a compressor of this type is well known to those’

sage means.

skilled in the art, further description of the
mode of operation and control is herein consid-
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€ered. unnecessary other. than to state that air .
at atmospheric pressure is drawn into the com-~ -

pressor cylinder, compressed; and discharged -

therefrom; and when the compressor discharge

25

pressure-exceeds a predetermined maximum, air -

pressure-is admitted to the cylinder bore 28 at.

the upper side of the piston 29 to move the lat-
ter downwardly, thereby depressing the unload-
ing plunger 86 to bring the depending fingers 38
thereof into engagement with the inlet valve
plate 17 to unseat the latter; thereby to hold the
inlet valve: open, and as a result; unloading the
compressor. When- the eompressor discharge

pressure drops below 8, predetermined minimum,

the pressure in the cylinder bore above the pis-
ton 29 is vented to atmosphere through the pilot

30

valve means, causing the coil spring 40 to-lift -

the unloading plunger 35 to its _inoperative posi-
tien, thereby. permitting the inlet valve to .oper-
ate in a normal manner.

As a result of thls invention, it will be noted

that an improved intake passage means. is pro-

40

vided for an air compressor whereby a smooth. -

flow of air to the inlet valvé means is attained. :

It will further be noted that oy associating the

intake passage means w1th elements. of . the un=~

loading means. ahd by formmg the unloading
element with smooth -exterior surfaces, an ex-
tremely §mooth fiow.-of inlet air.is obtained past
the unloadmg mechianism to the compressor inlet
Other iises and advartages of the inven-

50

tion will. be. cléarly apparent to those skilled in -

the -aft.
While thefe is in this apphcatlon speciﬁcally
déscribed. one form which the invention may

55

assuie in practice, it will be uriderstood that -

this f6rm of thé same 1s showti for purposes of

illisstration and that the ifivention may be modi~

- fied aid: emb_odied in various other forms with-

otlit departm
appended claffis.

60

fromi its SBirit of the scope of the )

What I claim as héw and desire to secure by -

“Letters Paterit {s:
1. In an air comipressor, in combination, a cyl-

inder containing & reciprocatory piston, a cylinder

65

head, inlet vaive means, a- cyllndrlca,l guide por- .

tion formed in said head,a cylindrical unloading

plunger gu1ded on said guide portion and having a -

smooth extemor surface; said plunger adapted to

engsge and hold open the inlet valve means to
unload the compressor, “intake passage means

70

" associated with:said cylinder head and including
-an annular flow passage formed in said head and

surroundmg said eylindncal plunger, and-'s sup- %
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plemental head attached to said cylinder head
and having a ecylinder containing a piston engage-
able with said plunger for actuating the latter,
said passage means including an intake passage
in said supplemental head communicating with
said annular flow passage.

2. In a compressor, in combination, a cylinder
containing a reciprocable piston, a cylinder head,
inlet valve means, a centrally located cylindrical
guide portion formed in said head, a cylindrical
unloading plunger guided on said guide portion for
axial movement with respect thereto and having a
smooth exterior periphery, said plunger adapted
to engage and hold open said inlet valve means to

unload the compressor, a supplemental head at-.

tached to said cylinder head, a cylinder formed in
said supplemental head containing a reciprocable
piston engageable with said plunger for axially
moving the latter, and intake passage means asso-
ciated with said heads including an annular,
smooth-walled flow passage formed in said cylin-
der head and surrounding said unloading plunger,
and a communicating flow passage in said supple-
mental head.

3. In a compressor, in combination, a cylinder
containing a reciprocable piston, a cylinder head,
inlet and discharge valve means, a centrally
located cylindrical guide portion formed in said
head, a cylindrical unloading plunger guided on.
said guide portion for axial movement with re-
spect thereto and having a smooth exterior
periphery, said plunger adapted to engage and
hold open said inlet valve means to unload the
compressor, a supplemental head attached to said
cylinder head, a cylinder formed in said supple-
mental head containing a reciprocatory piston
engageable with said plunger for axially moving
the latter, intake passage means associated with
said heads including an annular, smooth-walled
flow passage formed in said cylinder head and
surrounding said unloading plunger and a com-
municating flow passage in said supplemental
head, and an annular discharge passage surround-

3
ing said intake flow passage and separated there-
from and to which compressed air is discharged
from the cylinder through said discharge valve
means.

4. In an air compressor, in combination, a cyl-
inder containing a reciprocatory pistorn, a cylinder
head, inlet valve means, a cylindrical guide por-
tion formed in said head, a cylindrical unloading
plunger guided on said guide portion and adapted
to engage and hold open said inlet valve means to
unload the compressor, said plunger having a4
cylindrical portion of uniform diameter engaging
said guiding portion and an upwardly tapering
upper portion terminating in a plane circular top

surface, and intake passage means associated with ,

said head including an annular flow passage
formed in said head and surrounding said cylin-
drical plunger and an elbow-like laferal supply

 connection mostly above said plunger:.
5. In a compressor, in combination, a cylinder _

containing a reciprocatory piston, a cylinder head,

-inlet valve means, a centrally located cylindrical
guide portion formed in said head, a cylindrical -

unloading plunger guided on said guide portion

for axial movement with respect thereto and hav- .

ing a smooth exterior periphery and adapted to
engage and hold open said inlet valve means to
unload the compressor, said plunger having a
cylindrical portion of uniform diameter engaging

said guiding portion and an upwardly tapering

upper portion terminating in a plane circular top
surface, a supplemental head attached to said cyl-
inder head, a cylinder formed in said supplemen-
tal head and containing a reciprocatory piston
adapted to engage the top plane surface of said
plunger for axially moving the latter, and intake
passage means associated with said heads and
including an annular smooth-walled flow passage
formed in said cylinder head and surrounding said
unloading plunger and a communicating flow pas-
sage in said supplemental head.

RALPH E. LAMBERTON.
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