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To all, Luhon, it inctly concern. 
Be it, known that I, GUSTAFRENNERFELT, a 

citizen of Sweden, and a resident of Arvika, in 
the Kingdom of Sweden, have invented a new 
and useful Improvement in Electrical Pump 
ing Apparatus, of which the following is a 
specification. 
Myinvention relates to the operation of liq 

lid or fluid pumping or compressing appara 
tus by electric motors; and it consists of the 
combination of Suitable pumping mechanism 
with an electric motor in a self-contained ap 
paratus in which the pumping-cylinder and 
magnet-core are united in a single mechani 
cal element, 
Myinvention further consists of the devices 

and combination of devices hereinafter set 
forth and claimed. 
The object of my invention is to produce 

an apparatus of the above class of compact 
form and minimum weight, the electric parts 
of which are protected as far as practical. 
My invention as applied to a double-acting 

pump is illustrated by the accompanying 
drawings, in which 

Figure 1 is a vertical section on line X X, 
Fig. 3, showing cross-beam and immediately 
associated parts in elevation. Fig. 2 is a ver 
tical section online Y Y, Fig. 3. Fig. 3 is a 
plan View. Fig. 4 is a horizontal section on 
line Z, Z, Fig. 2. 

Similar letters and figures of reference re 
fer to similar parts throughout the several 
Views. 
Referring to the drawings, A represents the 

armature, which rotates between the pole 
pieces Cand C. The armature-shaft 1 is pro 
vided with suitable bearings 22 in fixed por 
tions of the apparatus. 
C is the magnet-core, which is surrounded 

by a field-coil c. The magnet-core C is made 
hollow to form the pumping-cylinder T and 
other necessary passages more fully herein 
after described. 

T3 is the magnetic yoke, which may be con 
Veniently cast with the magnet-core C and 
bolted to the lower pole-piece C". To protect 
the electrical parts from water, the magnetic 
yoke B is preferably so shaped that it sur 
rounds the field-coil and armature completely, 
leaving no other openings than those through 

which protrude the ends of the armature 
shaft and the openings through which the 
brushes are inserted and adjusted, which lat 
ter openings may, if found necessary, be 
closed by suitable water-tight covers during 
the operation of the pump. 
The suction-chamber is shown at H and the 

delivery-chamber at I, G and L representing, 
respectively, the suction and delivery pipes. 
The suction-chamber His preferably formed 

in a separate casting and bolted to the mag 
net yoke and core, and the delivery-chamber 
I is provided with a removable water-tight 
cover 3 for adjusting or repairing the valves. 
The chambers H and I communicate 

through suitable ports 44 4, &c., and 555, 
&c., with a passage V, communicating With 
the pumping-cylinder T above the stroke of 
the piston and through suitable ports 666, 
&c., and 77 7, &c., with a passage V', com 
municating through a passage M. With the 
cylinder T below the stroke of the piston. In 
the drawings, for the sake of clearness I have 
shown the valve-seats without the valves. Or 
dinary pump-valves may, however, be con 
Veniently used, opening against a Spring, Ol' 
any form of valve suitable for the purpose. 
In the cylinder T reciprocates a piston P, 

the arrangement being Such that upon the 
downward stroke of the piston water is ad 
mitted from the suction-chamber through the 
ports 44 4, &c., and passage V into the cyl 
inder Tabove the piston P, and the Water be 
low the piston P is forced through the pas 
sages M and W and through the ports 666, 
&c., into the delivery-chamber I, the valves 
controlling ports 555, &c., and 777, &c., re 
maining closed during the downward stroke. 
Upon the upward stroke of the piston P the 
valves controlling ports 7 7 7, &c., and 555, 
&c., open, and water is admitted through 
ports 777, &c., from the section-chamber H. 
into the passage V', and thence through M. 
into the cylinder T below the piston P, the 
water above the piston P being forced into the 
passage V and thence through the ports 555, 
&c., into the delivery-chamber I. The ports 
666, &c., and 4 44, &c., remain closed dur 
ing the upward stroke. 
The piston P may be conveniently inserted 

in the cylinder T through a circular opening, 
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beam E by the piston-rod S. 

2 

closed by a Water-tight cover 9, through which 
the piston-rod 8 extends and in which suit 
able provision is made for packing therefor. 
The piston P may be conveniently recipro 

cated by the following mechanism, to which I 
do not, however, consider my invention lim 
ited, as the same may be easily modified and 
other devices substituted therefor by a person 
skilled in the art without effecting the essen 
tial nature of my invention. Upon each end 
Of the armature-shaft is a Worm 10, which en 
gages with a Worm-gear 11, rigidly mounted 
Upon a shaft 12, provided with suitable bear 
ings 13 13 in the brackets on the yoke D or 
Other Suitable support. On the shaft 12 is a 
Crank 14, connected by a pitman 15 with cross 
beam E. By the above arrangement the ro 
tation of the armature-shaft 1 produces a ver 
tical reciprocation of the cross-beam E, which 
is suitably guided by the rods 1616, and hence 
of the piston P, which is connected with cross 

The Worm 100 
Imay be cut right and left to take up end 
thrust on armature-shaft. 

F is an air-chamber connected with the de 
livery-chamber I to steady the delivery of the 
plm.p. 

It will be noted that in the arrangement of 
the apparatus hereinbefore described the pas 
Sages V, V', and M, through which the Water 
enters and leaves the cylinder T, are placed 
adjacent to the field-magnet of the motor. 
By such arrangement I secure in the parts 
included in the magnetic field the cooling ef 
fect of the Water passing through said pas 
Sages. 
The operation of my invention has already 

been sufficiently described in connection with 
description of the several parts and the func 
tions thereof. I, however, wish to say that 
With Such modification in form and arrange 
ment of parts as would naturally occur to a 
person skilled in the art after reading the 
foregoing specification and without depart 
lure from the essential nature of my inven 
tion the herein-described apparatus may be 

The apparatus may conveniently rest 
upon suitable legs llll. 
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utilized as a Vacuum-pump or air-colmpressor. 
I claim as novel and desire to secure by 

Letters Patent 
1. In an electrical pumping apparatus, the 

combination of a pump and an electric motor 
in a self-contained apparatus in which the 
pumping cylinder and magnetic core are 
united in a single mechanical element, lmech 
anism for actuating the pump, and a pitman 
connection between the same and armature, 
substantially as described. 

2. In an electrical pumping apparatus the 
combination with the associated parts of a 
pump and electric motor of a pumping cylin 
der and magnet core united in a single me 
chanical element, and a magnet yoke made 
integral with the core and surrounding the 
field coil and armature and mechanism actu 
ated by the motor for driving the pump sub 
stantially as described. 

3. In an electrical pumping apparatus, the 
combination with a revolving armature, of a 
hollow pole piece, a piston therein, and coln 
nected mechanism actuated by the armature 
for actuating the piston comprising a plu 
rality of rigid connecting bars, substantially 
as described. 

4. In an electrical pumping apparatus, the 
combination with a revolving armature, of a 
hollow pole piece, a piston therein, connected 
mechanism actuated by the armature for act 
lating the piston, a field coil, and a yoke or 
keeper forming a Water-tight shield for the 
coil, substantially as described. 

5. In an electrical pumping apparatus, the 
combination. With a revolving almature, of a 
hollow pole piece having a Water Way and cyl 
inder therein, a piston Working in the cylin 
der, and a driving connection between the 
armature and piston, substantially as de 
scribed. 
Dated at Arvika June 30, 1894. 

GUSTAF RENNERFELT. 
Witnesses: 

GUS HAUDERLEIN, 
GUNNAR TUNDEY. 
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