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20 aii, whon, it may codern, 
Be it iznown that I, ROBERT WARNO05, a 

citizen of the United States, residing in 
Bloomfield, county of Essex, and State of 

5 New Jersey, have invented certain new and useful improvements in Air-Pumps, of 
which the foliowing is a specification. 
This invention relates to pumps for han 

dling fluids, such as air or other gases - or 0 vapors, and is particularly applicable to 
vacuum or suction pumps, although the in 
vention may in some cases be applied to 
compression pumps. , - . 1 st 

In my application for patent, Serial No. 
5 05,014 filed June 21, 1916, I have disclosed certain improvements in pumps by which 

certain advantages are attained with rela 
tion to lubrication and also to the silencing 
of the exhaust. The present invention re 

20 lates to improvements in pumps of the char'- 
acter set forth in said application and de 
signed to accomplish similar results. The 
present invention also includes means for 
recovering lubricant from shaft bearings, 

25 such as the crank shaft bearings of the 
pump. 

In the accompanying drawings which 
form a part of this specificatio, I have 
illustrated certain preferred embodihents of 

80 my invention which are to be understood as 
illustrative of the principle thereof, but to 
the details of which the invention is not con 
fined otherwise than as hereinafter specified. 

In these drawings, Figure ... is a vertical 
35 section of a form of vacilian pil inp, embody 

ing the invention. Fig. 2 is a horizontal Sec 
-tion on line I-5 of Fig. 1. Fig. 3 is a 
vertical section of the cylinder and piston of 
a modified form of pump. Fig. 4 is a hori 

40 zontal section on line V-V. of Fig. 3, the 
annular inlet, valve being removed. Fig. 5 
is a vertical sectional view of the upper part 
of a modified form of pump. - 
horizontal section on line Wii-V of Fig. 5. 

45 Fig. 7 is a detail view in vertical section of 
the exhaust, valve plate. Fig. 8 is a verticai 
sectional view of the piston and cylindes' 
of another modified form of pump. Fig. 9 
is a horizontal view on line IX-X of 

50 Fig. 8. , 
Referring in detail to the construction 

shown in Figs. 1 and 2, the numeral desig 
nates the pump base upon which is mount 
ed the crank case 2 carrying the main bear 

Specification of Letters latest, 

Fig. 6 is a 

Patented Nov. 18, 1919. 
Serial Ele, 3,330. 

igs 3. Journaled in the main bearings is 
the crank shaft 4, the crank 5 of which is 
connected by means of the connecting rod 
6 to the piston . The crank shaft. may be 
rotated in any suitable manner as by means 
of the driving pulley 8. The piston re 
ciprocates in the cylinder 9, which is sup-. 
ported on the crank case. In the construc 
tion illustrated in these figures, the cylin 
der is provided with a compound head, 
which comprises an inner head member 10, 
an outer head or cover 11, and an inter 
mediate plate 12, all of which are shown as 
clamped in position by a series of cap screws 
13. The outer head member 11 is formed 

-70 with a chamber 14 and with an inlet open 
ing 15 into which may be screwed the inlet 
pipe (not shown). The intermediate plate 
12 has ports formed in the same, these port: 
being preferable, but not necessarily, of the 
construction described in my application for 
patent, Serial No. 70,903, filed January 8, 
1916, and as illustrated comprising a plu 
arity of recesses 16 formed in the upper 
surface of the plate preferably by casting 
and a groove 17 machined in the lower sur 
face of the plate to a depth sufficient to in 
tersect the recesses 16 but leaving the webs 
18 between the recesses. in this way pas 
sages are formed through the piate, webs 
are provided fo: Supporting the centraj. part, 
of the plate and a smooth walled groove of 
the desired dimensions is provided in the 
iniei, waive seat. The inlet, waive seat is 

35 
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formed by the surface 20 of the plate 2 and 
varion this surface seats the inlet valve 21, 
which is illustrated as a thin fiat, metairing. 
This ring is supported in position and limit 
ed in its movements by the inner head 10, 
which has a central boss 22 adapted to ex 
end up within the recess 23 formed in the 
bottom of the plate 12. The annuiar valve 
21 fits loosely about this boss and is cen 
tered thereby but is capable of moving 
freely up and down thereupon. The valve 
is received within the annular recess 24 
formed in the head inember 10, and is nor 
mally held against its seat by the light 

90 

s 

100. 

springs 25 mounted in recesses 26 in the 
inner head 10. The inner head 10 is also 
provided with iniet ports 27 which connect 105. 
the recess 24 with the interior of the cylin. 
der. It will be seen that, on the dowri strok 
of the piston the siction produced in this 
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cylinder will cause the valve 20 to move 
downward away from its seat in opposition 
to the force of the springs 25 so as to permit 
the air or other fuid to be drawn into the 
cylinder through the opening 15, chamber 
14, ports 16 and 17, recess 24 and ports 27. 
On the up stroke of the piston, the valve 20 
wiil close upon its seat under the influence 
of the springs 25 and of the pressure created 
in the cylinder. 

In the form of the invention illustrated, the discharge takes place through the pis. 
ton into the crank case. In the construction 
shown for this purpose, the piston is 
formed with a recess 30 in which fits a valve 
plate 31 which is provided with a series of 
ports preferably formed by recesses 82 in 
{ersected by a groove 33. The discharge 
port formed by the groove is adapted to E. 
intermittently closed by, an annular valve 34 
preferably of thin flat metal which is 
adapted to be held against its seat by a plu 
rality of springs 35. A spider 36 is pro 
vided which has seats 37 for the springs 
and which is formed with a central boss 38 
adapted to center and guide the annular 
valve 34 and to fit within a recess 39 formed 
in the underside of the valve plate. The 
spider 36 may be supported in position it 
any suitable manner as by means of a screw 
40 screwing into a boss 41 in the center of 
the valve plate. The valve plate is shown 
as attached to the piston by neans of a num 
ber of screw's 42. When i.e. piston moves 
up, the air or other fluid which has been 
drawn into the cylinder on the previous 
down stroke is compressed and caused to 
flow through the ports 32-33, thereby open 
ing the valve 34 so as to permit the air to es 
cape through the hollow piston into the 
crank case. Upon the down stroke of the 
piston, the valve 34 will close against its 
seat, under the influence of the springs 35 
and the difference in pressure due to the 
partial vacuum formed in the cylinder. 
The pump of the form shown is intended 

to be lubricated by oil contained in the lower 
part of the crank case and caused to be splashed over the working parts by the 
lower end of the connecting rod and crank 
as the latter rotates. Some of the oil 
splashes over the lower part of the piston 
and cylinder walls and solubricates the pis 
ton and a part of this oil is likely to find its 
way above the piston. Owing to the dis 
charge taking place through the piston and 
into the crank case, however, this oil is not 
wasted but is returned to the crank case with 
the air discharged through the piston. As 
the discharge takes place directly over the 
wrist pin bearings 45, it will also increase 
the efficiency of lubrication of such bearings. 
As the volume of the crank case is rela fively arge, the air discharged thereist:0 

5 will lose inach of its yelocity thereby de 

inlet pipe or pipes (not shown). 

323,273 

positing the oil which it carries. 
of velocity of the air also results in the 

The loss 

muffling of the sound of the exhaust, as the 
air which eventually is discharged through 
suitable openings in the crank case, such as 
the openings 46, will pass out more or less 
steadily and silently instead of in sharp 
puffs. 
Owing to the fact that the discharge takes 

place through the oil reservoir or crank case, 
an excess of lubricant may be utilized as 
such excess instead of being rapidly dissi 
pated as in pumps where the exhaust takes 
place in some other manner, will be con 
served and will circulate through the pump 
indefinitely. This insures the highest de 
gree of lubrication and makes the pump par 
ticularly adapted to give satisfactory serv 
ice in the hands of unskilled operators. 
As illustrated, means are provided for pre 

venting the loss of oil from the main bear 
ings and providing for the return of any 
eXcess of oil passing through these bearings 
to the crank case. In the construction 
shown, the main bearings are lubricated 
from small reservoirs 50, into which some 
of the oil from the lower part of the crank 
case is splashed. This oil works through 
the bearings toward the outer ends thereof 
and in order to catch this oil and throw the 
same back into the crank case, I provide 
the portions of the shaft immediately out 
side of the bearings with grooves 51 having 
vertical walls forming abrupt shoulders 52 
adjacent to the ends of the bearings and 
having, inclined walls 53 fiaring outwardly. 
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The oil when it reaches these grooves will 
be thrown from the shaft by centrifugal 
force and so be caught in the recesses 54 of 
the crank case instead of finding its way out 
through the openings 55 in the sides of the 
atter. 
In Figs. 3 and 4, I have illustrated a modi 

fied form of my invention, in which I have 
shown a different form of inlet valve con 
struction. In this construction the cylinder 
9 has formed at its upper end an enlarge 
ment 60 in which is an annular chamber 61 
having openings 62 for connection with the 

ip The re 
cessed valve seat 63 is formed in the top of 
the enlargement 60, a thin annular valve 
being mounted in this recess. A head 65 
which may be in the form of a fiat plate re 
tains the valve in its recess and limits its 
movement. An annular port 66 connects the 

05 

0. 
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recess 63 with the chamber 61. A piston 
provided with a suitable exhaust valve col 
struction for diging the air into the 
crank case is utilized. As illustrated the 25, 
piston 7 is provided with an outlet valve 
construction substantially 
shown in Figs. and 2. 

- 

for in of say invention in which disk valves 
iFigs. 5, 8 and , have shown another 

the same as that 
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e employed in place of the annular valves 
shown in Figs. 1, 2, 3 and 4. As here illus 
trated, the cylinder 9 is provided with an 
inner head 70, in the upper surface of which 
is a recess 71 which communicates with the 
interior of the cylinder through a plurality 
of ports (2. In the center of the inner head 
is a small recess 73 which carries a spring 
74 adapted to support a thin metal disk 
valve 75 in engagement with a seat 76 
formed on the underside of the valve plate 
77. The latter has formed through it a 
E. of ports 78 which are adapted to 
c closed by the valve 75. The ports 78 com 

in linicate at their upper ends with the cham 
ber 14 of an outer head member or cover 
11 of the form shown in Fig. 1. The dis 
charge from the cylinder takes place 
through the piston which may be provided 
with a discharge valve construction of any 
suitable character. As illustrated the piston 
is provided with a disk discharge valve 
similar to the inlet valve. This valve which 
is designated by the numeral 80 is adapted 
to seat against a seat 81 formed on the 
underside of the valve plate 82, which is 
provided with outlet port 83. The valve is 
retained within a cage 84 formed on the 
underside of the plate 82 as shown in Fig. 7, 
being held within the cage by a screw-cap 
85 screwing into the lover end of the cage 
and having a central recess 86, which car 
ries a spring 87, bearing against the under 
side of the valve. The cage is provided with 
a series of ports 88 for the escape of the air. 
The operation of this form of pump is sub 
stantially the same as that shown in Figs. 
and 2. 
In Figs. 8 and 9, I have shown another 

modified for of my invention in which 
thin, spring metal, flap valves are employed. 
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As here illustrated, the cylinder 9 is pro 
vided with an inner head 90 formed with in 
let ports 91 which communicate with a recess 
92 formed in the underside of a valve plate 
93. The latter has a central port 94 which 
is normally closed by a flap valve 95 secured 
in the recess 92 by means of a pair of screws 
96 engaging notches 97 in the sides of the 
valve. The latter owing to its flexibility 
and to the fact that some play is left G. 
tween it, and the heads of the screws and 
the inderside of the Supporting plate is ca 
pable of moving toward and away from the 
seat so as to alternately close and open the 
air passage. 
The discharge from the pump takes place 

through the piston into the crank case in 
the manner and for the purposes hereto 
fore described. As illustrated, the piston 
of the pump is provided with a flap valve 
similar to the inlet valve, this flap valve 
closing a port 98 in the head of the piston. 
While i have shown in the drawings and 

described in detail certain preferred embodi 

Inents of my invention, these are to be 
understood as illustrative of the principle 
thereof and I do not, therefore, desire to be . 
limited to the details of construction any 
further as specified in the appended claims, 
but intend to cover my invention broadly in 
whatever form it may be embodied. 

70 

Having thus described my invention, I 
claim: 

1. In apparatus of the character de 
scribed, the combination of a cylinder, a 
head thereon including a lower member hav. 
ing an inlet port therethrough and a second 

75 

member on said lower member having an in ..let port therethrough and having an annu 
lar valve seat on its lower surface, said mem 
bers being formed to inclose an inlet valve 
chamber between them, the ports in both of 
said members communicating with said 
chamber and an annular inlet valve in said 
inlet chamber adapted to close upwardly 
against said valve seat. 2. In apparatus of the character de 
scribed, the combination of a cylinder, a 
head thereon including a lower member, an 
intermediate member and a cover member, 
said members being formed to provide re 
cesses therebetween, an inlet opening into 
the recess between the cover ember and the 
intermediate member, an inlet port connect 
ing the interior of the cylinder with the 
recess between the intern ediate member 
and the lower member, a port extending 
through said intermediate member and con 
necting the recess between the cover and the 
intermediate, member with the recess be 
tween the intermediate nic ber 
lower member, a downwardly-opening valve 
mounted in the recess between the inter 
mediate member and the lower nember and 
adapted to close upwardly against the seat 
on the intermediate itember, and a piston 
in the cylinder. 

3. In apparatus of the character de 
scribed, th.3 combination of a crank case 
constituting an oil reservoir, a cylinder 

and the 
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mounted thereon, a piston therein having a 
discharge port therethrough discharging into 
the crank case and a valve seat thereon, a 
thin, flat metal valve adapted to move up 
wardly against said seat to close the pas 
sage through said discharge port and 
adapted to ntve downwardly away from 

5 

said seat to open said port, a spring for urg 
ing said valve upwardly against Said seat 
and a spring carrying member connected to 
the piston for supporting said spring. 

4. In apparatus of the character de 
scribed, the combination of a crank case 
constituting an oil reservoir, a cylinder 
mounted thereon, a piston therein having an 
opening through its head, a plate attached 
to the head of the piston and having a dis 
charge port therethrough and having a 
valve seat and a discharge valve adapted to 

20 

25 
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w close against said seat and to open to per- to the piston head having a discharge port 

mit passage through said discharge port therethrough discharging into said ocrank. 10 
into said crank case. case and havings a valve seat on its under 

5. In apparatus of the character de- side, a thin, flat metal valve adapted to 
5 scribed, the combinations of a crank case close against said valve seat, a spring for 
constituting an oil reservoir, a cylinder urging said valve against its seat and a 
mounted thereon, a piston therein having an carrier for said spring carried by said plate. 15 
opening through its head, a plate attached ROBERT WARNOCK. 
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