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AR-PUMP. 

To all whom it may concern: 
Be it known that we, AUGUST MARIUs 

KJAERSGAARD, manufacturer, and CARL SoE 
IEEN Julius WIESE, managing director, citi 
zens of Denmark, residing at No. 28 Fred 
erikssundsvej, Copenhagen, and No. 18 Wes 
tergade, Odense, Denmark, respectively, have 
invented new and useful Improvements in 
Air-Ramps, of which the following is a 
specification. 
The present invention relates tokair-pumps 

of the kind in which a fluid such as oil or the like is used for filling the empty, spaces 
below and above the piston whenever the 
latter reaches its extreme positions, the fluid 
being led together with the air through the 
valves of the pump. In these pumps a thor 
ough mixing of the air and the oil takes 
lace and a quantity of air-bubbles will be 
ormed in the oil which with the fluid are 
forced from the pressure-side of the piston 
to the suction-side, where the compressed air 
bubbles will expand and extensively counter 
act the vacuun, so that a vacuum cannot be 
brought down below a certain relatively 
high degree. A further deficiency is due to 
the fact that the pores in the pump-cylinder 
often open without any plausible reason, and 
further that small leakage will appear in the 
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packing and connections due to the influence 
of alterations in temperature, so that a punip 
may work all right one day, while the next 
day it can produce but a very insufficient 
V3CULUT). 
The object of the present invention is to 

obviate the above mentioned drawbacks by 
assing the fluid mixed with air, before it is 
ed to the suction-side of the piston, through 
a filter where the air-bubbles are separated 
from the liquid. The whole pump-cylinder 
besides the packing and connections are sur rounded by fluid in such a way that only a 
very small quantity of fluid may pass 
through leaks or open pores while any in 
jurious entrance of air is avoided. 
The invention is illustrated in the accom 

panying drawings in which R 
Figure 1 is a vertical section of an air pump specially adapted for freezing-mal 

chines. Fig. 2is a section on the line A-B | 
of Fig. 1, and Fig. 3 is a vertical section of 
the lower part of another form of construc 
tion. . . . . a designates a pump-cylinder which com 
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municates through an opening b with the 
channber from which the air is to be ex 
hausted. The cylinder a is closed by means 
of a separate bottom 6 and a slightly conical 
cover d formed in one piece with the walls. 
A piston is reciprocally mounted in the cyl 
inder at and comprises a top-plate f and a 
bottom-plate g. The top-plate is provided 
with openings h; while the bottom-plate has 
a valve k that opens into the interior hollow 
space of the piston. The piston is fixed to a 
piston-rod m that passes ? an annular 
valve n, in the cover d, and into a crank 
chamber p. The cylinder at is surrounded by a jacket 
18 which is in communication at the top 
with the crank-chamber p. In said cham 
ber p is arranged a bracket q which serves as 
a guide for the piston-rod n, and as an abut 
ment for a spring a which surrounds the pis: 
toll rott and tends to close the valve n. Said 
piston rod is connected by means of a rods 
to the crank t of a driving, shaft u, which 
may be driven by any suitable means, such 
as a crank ur fixed on one end. The bear 
ings of this shaft are in the chamberp and 
nay, as shown on the drawing, be ball-bear 
ings. At the other end of the shaft z is a 
toothel wheel a gearing with a smaller 
to the wheel gy that is connected with a fly 
wlneel 2. 
The challer p is closed on top by a cover 

1 in which are openings 2. 
In the wall of the pump-cylinder a is 

formed a channel 3, which connects the in 
terior of the chamber p with the cylinder a 
and has its outlet in the latter immediately 
above the piston, when the latter is in its 
lowest position. The other end of the chan. 
nel lias its opening or port at the bottom of 
the chamberp and said port is controlledb 
a valve 4. The valve 4 has a rod 5 whic 
passes through and is guided at one end by 
the bracket of all at its other end is con 
nected to a yoke 6 which is guided in suit 
able bearings 7 and surrounds the shaft u. 
The valve is raised at each revolution of the 
shaft by means of a cam 8 on the shaft en 
?ging a cam 9 on the interior of the yoke. 
The valve is returned to its seat by the ac 
tion of a spring 10 which surrounds the rod 
5 and abuts against the bracket g and a col 
lar 5* on the rod. 
The filter is mounted on ind secured to 
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the cover d of the cylinder over the inlet end 
of the passage 3 and comprises a casing hav 
ing concentric perforated walls 11 forming 
a central chamber and an annular chamber 
which latter is filled with felt or other suit 
able filtering material. Both chambers are 
closed at the top by a cover 11 made inte 
ral with the walls and the valve 4 passes 

through said cover which is made to form a 
fluid tight connection. 
When the pump is in operation the jacket 

18 and the crank chamber pare filled with a 
fluid, such as oil, to about the point reached 
by the crank it at its down stroke. As soon 
as the piston in the cylinder moves upward, 
from the position shown in Fig.1, the air 
in the cylinder above the piston will be com 
pressed and the air together with the oil will 
be forced through ??ie port controlled by 
valve n. At the same time air will be sucked 
in under the piston through the hole b and 
when the valve 4 is raised, oil will enter the 
channel 3, which oil has, before reaching the 
channel passed through the filter 11 and all 
of the air-bubbles have been removed there 
from. - 

When the piston moves down, the oil closes the opening and the air below the 
??? passes with the oil through the valve 
and through the holes h.of the piston. As 

soon as the piston reaches its lowest position, 
the oil ??????”?? ?????????????? fill the space below 
the piston. - 

The cross-section of the channel 3 can be 
regulated by means of a screw 12. 

in the form of construction shown in Fig. 
3 the channel 3 is formed in the piston-rod 
m, which is surrounded above by a sleeve 13 
fastened to the cover d. This sleeve also 
carries a filter 11. The top opening 15 of 
the channel 3 is just opposite a hole 14 in 
the sleeve 13 when the piston has reached its 
highest position. The channel 3 can in this 
position be filled with oil that has passed 
through the filter. When the opening 15 is 
just opposite the hole 14, the bottom ?[???????????? 
16 of the channel 3 will be closed by the 
sleeve 13, so that the air on top of the piston 
cannot pass out through the channel 3. 
When the piston travels downward, the 

hole 16 will be opened, and the oil will be 
sucked into the cylinder a. . 
On the bottom of the filter 11 is formed a 

flange 17 which prevents the air that passes 
out through the valve n from influencing the 
passage of the oil to the filter. 
We claim: 
1. An air-pump comprising a cylinder 

provided with an air-inlet, a fluid ciamber 
communicating with the cylinder, means to 
convey fluid from the chamber to the cylin 
der, means to filter ?aid fluid and means to 
discharge fluid and air from the cylinder 
into the ehamber. 

and an outlet in the to 

2. An air-pump comprising a cylinder 65 
provided with an air - inlet, a piston in the 
cylinder, a fluid chamber communicating 
with the cylinder through a port, a valve 
normally closing the latter adapted to be 
actuated by pressure in the cylinder, a fluid 70 
conduit connecting the casing and cylinder, 
and means to filter the fluid before it enters 
the cylinder. 

3. An air-pump comprising a cylinder 
provided with an air-inlet, a piston in the 75 
cylinder, a fluid chamber extending above 
the cylinder and communicating therewith 
through a port, a valve normally closin 
said port opening into the chamber an . . . 
adapted to be opened during the pressure 80 
stroke of the piston, a fluid conduit connect 
ing the chamber and cylinder, and a filter in 
the chamber covering the inlet end of the 
conduit. 

4. An air-pump comprisin w « » a cylinder. 85. 
provided with an air-inlet, a uid chamber 
extending above the cylinder and communi 
cating therewith through a port, an annular 
valve closing said port, a piston in the cyl 
inder having its rod extending through the 90 
valve, a fluid conduit connecting the cham 
ber and cylinder and having its discharge 
end opening into the latter near the bottom 
thereof, and a filter in the chamber sur 
rounding the inlet to the conduit. 95 

5. An aipump ??????s†???? a cylinder provided with an air-inlet, a fluid chamber 
surrounding the ??? and extending 
above the same a valved port connecting the 
cylinder and chamber, a fluid conduit con- 100 
necting said cylinder and chamber, a filter 
in the latter mounted over the inlet to the 
the conduit, a valve to close the latter, means 
to discharge tlhe air and fluid furonn tlhe cyl 
inder into the chamber and means to open los 
the conduit during said discharge. ··. 

6. An air-pump comprising a cylinder . 
provided with an air-inlet near its bottom 

a fluid chamber surrounding the cylinder and extending ll0 
above the same, an annular valve opening 
into the chamber controlling the outlet, a 
piston in the cylinder having a rod extend 
in Eg, said valve, a crank shaft jour 
nated in the chamber connected to said rod, ll 5 
a fluid conduit connecting the casing and a 
valve to close the conduit connected with 
the crank shaft. w 

7. In an airpump, the combination with a cylinder having inlet and discharge. ports, 120 
and a fluid chamber communicating with 
the cylinder through the discharge port, of 
a fluid conduit connecting the chamber and 
E. and a filter interposed between the chamber and conduit. 

8. In an air-pump, the combination with 
????????? having inlet and discharge ports, 

and a fluid chamber communicating with 
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the cylinder through the discharge port, of names to this specification in the presence of 
?????? ?????; connecting '????,[?? and two subscribing witnesses. 

cylinder, and a casing mounted in the cham ber comprising concentric perforated plates AUGUST E" ?????. having a filtering medium between them CART, SOEREN JULIUS WESE, 
and forming a central and annular chamber. Witnesses: V- 
surrounding the inlet to the conduit. P. HoF?AN BARy, 

In testimony whereof we have signed our ERNEST BouTARD. 


