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To .all whom it may concern:

Be it known that I, Ravem L. LEB, a
citizen of the United States of America,
residing at Dayton, county of Montgomery,
and State of Ohio, have invented certain
new and useful Improvements in Pumping
Apparatus, of which the following is a full,
clear, and exact description. ‘

This invention relates to pumping appa-
ratus, and more particularly to piston
pumps of relatively long stroke.

Among the objects of the present inven-

tion is to operate the reciprocating member

“or piston of a pump in a simple and effective

manner. ,

In order to attain this aim of the inven-
tion, the embodiment shown herein pro-
vides a reversible electric motor connected
by means of suitable gearing with a.nut
cooperating with a screw threaded shaft
connected with the pump piston. Endwise
movement of the nut is restrained so that
revolution of the nut in opposite directions
will effect axial movement of the screw
threaded shaft in opposite directions. The
screw threaded shaft is prevented from ro-
tating by means of a spline and key con-
nection with a stationary part. Means are
provided. for reversing the electric motor,
said means being controlled by the move-
ment of the screw threaded shaft.

Other and further objects of the present

-invention will be apparent from the follow-

ing description, reference being had to the
accompanying drawings wherein a pre-
ferred embodiment of one form of the pres-
ent invention is clearly shown.

In the drawings:

The figure of the drawings discloses dia-

aisng the present invention. o
Referring to the drawings, a pump 20 is
provided with an inlet 21, an outlet 22 and
a cylinder 28, within -which a piston 24 is
adapted to be reciprocated in a manner to
be described. A reversible electric motor 30,
including separate reversing fields 31 and
32, is provided with an armature shaft 33
connected with a worm 34. Worm 84 co-
operates with a worm gear 35 supported by
bearings 36 and 87 which prevent endwise

fovement of the worm gear hub 38. Hub 38

of the worm gear 35 is internally threaded
and functions as a nut cooperating with a

serew threaded shaft 42. An unthreaded

orammatically pumping apparatus-includ-

end 43 of the shaft 42 extends into the pump

cylinder 23 and functioning as a piston rod
is connected with piston 24. The opposite
end of shaft 42 ig provided with a reduced
-unthreaded portion 44, forming a shoulder
45. - A stop member 46 is secured-to said
portion 44 adjacent-its outer end. Rotation
.of shaft 42 is prevented by key 47 cooperat-
ing with a groove 48 in shaft 42. ..~
A reversing switch 50 comprises a switch
arm 51, provided with contacts 52 and 53
and pivoted at 54. A coil spring 55 is
attached to a lever 56, pivoted at 57, by a pin
58 and to switch arm 51 by a pin 59. Stops
60 and 61, spaced equally distant from the
pivot. point 57, limit the throw of lever 56.
Contacts 52 and 53 cooperate with contacts
62 and 63, respectively, which are connected
with the motor fields 31 and 82, respectively,
by wires 64 and 65, respectively. Fields 81
and 82 are wound so as to produce opposite
magnetic effects with respect to the motor
armature to cause it to rotate in opposite
-directions as the fields are successively and
alternately connected with a current source.
The opposite ends of these fields 31 and 32

are connected with motor brish 68 by wires -

66. and- 67, respectively. - Motor brush 69

60

70

and- switch arm 51 are connected with a -

suitable source of electrical current through s:

wires 70 and 71, respectively.
 Mode of operation.

Assuming that the circuit connections are
in the position shown in the drawings, the
circuit from the source of current includes
wire 70, brush 69, the motor armature,
brush 68, wire 67, the field 32, wire 65, con-
tact 63, contact 53 and wire 71, The motor

<30 will rotate the shaft 83, causing the worm ¢

34 to drive the worm gear 35 and the hub

an

.38, to move the screw shaft 42 endwise to

the right, as viewed in.the drawings, thus
moving the piston 24 in the same direction,
drawing fluid into the pump 20 through in-
let 21 and forcing it out through outlet 22,
in the usual manner. As the shaft 42 moves
to the right, the shoulder 45 will come in
contact with the lever 56, shifting it on its
~pivot 57. As soon as the lever 56 passes its

100

105

dead center, the spring 55 will snap the -

switch arm 51 over, through its pivotal con-

_nection 54, causing contacts 63 and 53 to be =

quickly broken and contacts 62 and 52 to be
quickly brought together, thus exciting the

e
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field 81 and eausing: the motor 30 to rotate operative; and. conneetions between said
in the opposite direction. The circuit con- switch and piston rod whereby said field may
nections will then include wire 71, switch be successively and alternately rendered 55
arm 51, contact 52, contact 62, wire 64: field - operative automatically to reverse the-motor.

6 31, wire 66, wire 67 brush 68 ‘motor arma- - 2. Pumping apparatus comprising, in
tme, brush 69, and wires 70 and 71 being combination, & pump including a recipro-
connected with a current source. cating piston; an electric motor having

When the direction -of: rotation of:the- separate motor reversing fields and an arma- 60
motor is reversed, the shaft 83 will be ro- tuve shaft with a worm cut thereon; a worm
10 tated in the reverse direction, thus caus- gear cooperating with said worm and pro-
ing worm 34 to rotate the worm gear 35 in a vided with an internally threaded hub; a
-reverse: direction, thereby moving the screw screw shaft extending through said hub and
shaft 42 and piston 24:endwise to the left as  cooperating therewith but held against ro- 66
.viewed in the drawing. As the shaft 42 tary movement, one end of the screw shaft
13 moves to the left, the stop 46 will come in connecting Wlth said piston; a switch for
.contact with the lever 56, shifting it on its rendering “either of the fields operative; and
pivot. 57.. As soon as the lever passes its provisions carried by said.screw shaft where-
dead center, the spring 55 will snap the L,y said fields may be successively and alter- 70

switch arm:51. over, through its pivotal con- nately rendered operative rulto‘n%tlcally to.
€0 nection 54, causing contacts 52 and 62 to be reverse the motor.
quickly: broken -and contacts 63 and 53 to be 8. Pumping - apparatus compmsmg, ‘

qulckly brought together to produce a repe- combmatl on,-a pump including a. remprocat-
“tition of the cycle of .operations heretofore ing piston and a piston rod prov1ded with 7
o+ .deseribed: . - a screw threaded portion; a nut cooperating
25 - One:advantage of the p1esent invention is with the threaded portion: for reciprocating
the application. of: the. full power of the said piston rod; an electric. motor for driv-
prime mover substantially at the beginning ‘ing the nut. 'md having separate motoer re-
of each .stroke of: the:piston and the con- versing flelds; of a. switch  for rendering 80
tinuance of that application of full power . cither “of the fields operative; and connec-
30 -until- substantially the :end of the stroke. tions between said switch and. piston. rod
‘This is an-effect which cannot-be produced ~hereby said fields may be successively and
by the - usual crank operated piston. - . - . alternately rendered operatwe automatically
‘Another advantage -is that the space re- {o reverse motor. .. 88
qulrements are:less than required for crank . 4. Pumping apparatus compmsmg, in
85 mechanism.especially when the. stroke of the combmatmn, a.pump including a reciprocat-
piston_ is relativély. great. -ing piston; an electric. motor having sepa-
‘While the form: of mechanlsm herein ra-te motor reversing fields and an,armature
‘shown and .described constitutes a preferred shaft with a worm cut thereon; a worm gear 80
‘embodiment of one form of invention, it is cooperating with said -worin and provided
40 to he understoad that other forms mloht be with an internally threaded hub; a screw
adopted and various changes and alterations shaft extending through said:hub and co-
made in the shape, size, and proportlon of operaumd therewith to effect endwise move-
-the elements therein:without. dep’lrtmo from ment of said serew shaft, one end-of the 9
the spirit-and scope of:the invention: - serew. shaft connecting with, said -piston;
45 ... What ig-claimed is as:follows: = a switch for rendering either of the fields
1. Pumping . -apparatus .comprising, in operative; and-provisions carried by said
combination, a-pump including: & plston and serew shaft whereby said fields may be suc-
-a piston rod prov1ded with: & screw- threaded cessively and alternately vendered operative 100
. portion; a nut: for operating ‘said pistonrod; automatically to-reverse the motor.
50 an electric. motor for driving the nut and  In testimony whereof I hereto affix my
mcludlng separate motor reversing flelds; signature.
-a SW1tch for rendermcr either of the fields .. RALPH L. LEE.
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