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The present invention relates to improve 
ments in magnetically operated piston 
pumps. . 

Pumps for the movement of see and liq 
uids are already known in which the istous 
consisting of a piece of iron are move back 
wards and forwards horizontally by the at 
tractive power of coils traversed by currents. 
I have now found that the regulation of 

the ma net coils may be e?'ected simply and 
surely y an electromagnetically operated 
pendulum with two contacts by which the 
coils are alternately connected to the source 
of current. It is especially 'advanta cons to 
arran e the two contacts in an annu ar tube 
in winch there is mercury which effects the 
closure of the circuit by the movement of the 
pendulum. Other forms of contact may of 
course be employed instead of an annular 
tube, as for example two separate contacts 
which the pendulum strikes. 
In order'to reduce the great friction pro 

duced by the horizontally moved piston and 
which must be overcome by the magnetic at 
traction, it is preferable to arrange the pis~ 
ton in a vertical cylinder and to take the 
load thereof, for example with a spring. In 
this manner the friction of the piston is re 
duced to a minimum'and the e?iciency of 
the pump is considerably/improved. 

Instead of metallic pistons, a column of 
liquid in a ~U-tube may be employed as the 
piston, the liquid being set in-oscillation, by 
means of one or two ferromagnetic cores 
floating on one or both legsof the liquid, the 
cores being operated by one or two electro 
ma neticcoil'. ' ' 

apecial advantage in the employment of 
liqui columns instead 'of metallic pistons 
consists particularl in the completely pres 
sure-tight closure 0 ‘tained without appreci! 
able increase in the loss caused by friction. 
It is therefore possible with such pumps to 
move equal volumes of different gases at the 
same time. When only one gas is to be 
moved, the suction andoutlet openings of the 
valge member are preferably joined to 
get er. , - A I 

It is preferable to excite the coils in cor 
respondence with the frequency of the os-_ 

cillations of the column of liquid because the 
efficiency of the pump is thus increased. 
The nature of the invention will be further 

described withreference to the accompany 
ing drawings which illustrate, diagrammati~ 
ca ly and partly in section, arrangements of 
apparatus according to this invention, but 
the invention is not restricted to these ar 
rangements. ‘ 
Iugure 1 is a vertical section throu h a 

pump having a reversing device whic is 
actuated b ‘a endulum operated electro 
ma ncticali’y. 123i ures 2 and 3 illustrate 
mo ifications of t e ump in vertical sec 
tion,\cach piston of tiese pumps being re 
laced by a liquid on which ?oat one or_ two 
‘erromagnetic cores. 
Referring to Figure 1, a ferromagnetic pis 

ton c WillCl is readily movable but without 
play is suspended on a spring (1 in a vertical 
cylinder a havincF a lateral joint 6." Two 
windings e and is; as for example two cop 
per wire coils, are wound round the cylinder 
a. They are alternately joined to a source 
of current by a commutator U. The iston c 
is thus moved up and down, the liqui or gas 
to be moved beimr sucked in through the 
lower valves of the valve member 9 and 
forced out through the upper valves.‘ The 
commutator U which serves for regulating 
the magnet coils c and f is constructed as an 
annular tube at having a mercury ?lling by 
which the contacts or 0 are joined to n ac 
cording to the position of the pendulum h. 
The )e'ndulum it, having a movable pendu 
lum ody i is operated electromagnetically 
by means of the coil 1 by‘ which an iron body: 
in consisting of strips of sheet iron is at 
tracted. The connections of the coil 1 to the 
commutator U will. be seen from the draw 
in s. ‘ 

n order to obtain a uniform and quiet 
operation of the pump and still further to 
improve its eiiiciency it is advantageous to ad 
just the oscillations of the endulum to the 
peculiar oscillation of the piston-spring sys 
tem by movin the pendulum body a‘. ' 

oreover, 1t is preferable to prepare the 
iston c-not from a‘ massive piece of iron but 
mm a tube filled with strips of sheet iron 
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I. because the pump may then be actuated by 
alternating current, contrasted with the (11 
rect current hitherto almost exclusivel em 
ployed, which necessitated either a rans 

ll 

former aggregate or the presence of a bat 
terv of accumulators. v 

eferring to Figure 2, which illustrates a 
pump in which the piston is re laced by a 
column of liquid, a liquid 0, as or example 
mercury or another iquid having a very 
‘high speci?c gravit and a low vapor tension 
is. laced in a U-tu e p. On one arm of the 
co inn of liquid ?oats an iron core q. Two 
coils f and e are wound round this and are 
provided with three contacts 1, 2 and 8. The 
contacts 1 and 2 are connected .with a com‘ 
mutator as shown in Figure 1 which alter 
nately connects the coils with a sourcepf 
current. The contact 3 is connected direct 
ly to one ole of the source of current. The 
upper en s of the U-tube p are closed by 
the valve members 1' and a through which the 

mamas 

ton, a pendulum provided with current leads 
and contacts, thereby periodically connecting 
said coil to a source of current, and a pen 
dulum body movably arranged to adjust the 
oscillations of said pendulum to the speci?c 
oscillations of said piston. 

5. An arrangement as claimed in claim 4 
in which said pendulum is operated electro 
ma netically. v 

n testimony whereof I have hereunto set 
my hand. . 

I ERWINv LEHRER. 

material to be moved is sucked in at the bot- 7 
tom and forced out at' the top by the move 
ment of the column of liquid. - ' 

Referring to Figure .3, which illustrates a 
modi?cation of the amp shown in Figure‘2, 
iron cores t and u oat on both arms of the 
column of liquid 0. The arms of the U-tube 
each have a coil 6 and f having contacts 4, 5 
and 6 which are connected as described in 
regard to Figure 2. The'method of opera? 
tion is similar to that described with refer 
ence to Figure 2. 
In the appended'claims the term “ferro 

' magnetic piston" is used to include both the 
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metallic form of piston hereinbetore referred 
to as well as a‘liquid serving as the piston and 
bearing one or more magnetic ?oats. ‘ 
What I claim is: / ' ' 

1. In a ?uid pump, in combination a ver 
tical cylinder, a ferromagnetic piston in said 
cylinder, at, least one cell on said cylinder 
adapted to eriodicall act on said piston, 
and a; pendu um provi ed with current leads 
and contacts, thereby periodically connect 
ing said coil to a source at current. ’ - 

9. An arran ment as claimed in claim 1 in I‘ 
which, two co’ s are 
altetrnately connects to said sou 
ren . ~ ' - . 

“ '8. arrangement as‘ claimed!!! claim 1 
in which two cells are provided and these are 

of cure 

alternately connected to said source of our-- - 
rent and in which the pendulum is provided 
with an annular tube containing three con 

\tacts and being partly ?lled with mercury so 
u t that the mercur makesan electric mm 

between two of he said three contacts alter 

" .ylinder, a ferronia 

natel on oscillation of the pendulum. 
,4- n a. pump, in combination a vertical 

_ _ _ etic piston in said cylin 
er, a spring m sea 0 linder taking the ‘load 

‘of said piston, at leas one , 
d'er adapted to periodically act on said pis 

rovided and base are ~ 

coil on said_eylln-_ ' 
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