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Claims. 

This invention relates to improved control 
means for valves for concrete delivery pumpS 
and particularly for revoluble valves. 
A novel feature of the invention consists in 

the fact that a stop member mounted on a ro 
tating disk runs alternately against a Swingable 
lever effecting the closure of the valve and 
against a second swingable lever effecting the 
opening of the valve, the said stop member first 
approaching the axis of rotation of the particu 
lar SWing lever and then again receding from 
said axis and finally leaving the lever at its free 
end. The two Swing levers are SO connected that 
they articulate with each other, for example by 
a rod. Two driving disks may however be pro 
vided each having a stop which acts on two Swing 
levers at 180° to each other. 

In the annexed drawings: 
Figs. 1 to 3 are diagrams illustrating the rela 

tive movements of the SWing levers and stops 
coacting therewith. 

Fig. 4 is a diagrammatic elevation of a concrete 
pump provided with the valve control means of 
the invention. 

Fig. 5 is a diagrammatic vertical sectional view 
of a part of the pump shown in Fig. 4 but drawn 
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to a larger Scale. 
Figs. 6 to 8 illustrate a modification of Con 

Struction of the invention in which: 
Fig. 6 is a diagrammatic elevation of the pump, 
Fig. 7 is a diagrammatic plan view of Fig. 6, 

and 
Fig. 8 is a vertical section of part of Fig. 6 

drawn to a larger Scale. 
Fig. 1 is merely a diagram serving to explain 

the force and motion for example on One of the 
Swing levers of which there are two, i. e., the le 
vers f and 2 shown in Fig. 4 which can oscillate 
to and fro on both sides of the connecting straight 
lines between A and B and A and C respectively, 
that is from the center of the shaft 3 of the driv 
ing disk 5 which carries the abutment 4 and the 
shafts and 6 (see also Fig. 4) of the Swing levers 

and 2. These elements make it possible to 
obtain particularly favorable conditions of power 
and acceleration. According to Fig. 1 the abut 
ment in the form of a roller 4 travels, by rota 
rtion of the disk, into contact with the curved 
swing lever on the side of the latter which is 
away from the shaft 3 of the driving disk 5 and 
as a consequence thereof engages with a large 
amount of leverage. For this reason the accel 
eration of movement of the curved lever and 
Consequently of the entire rod gear 8, 9 and 0 
and of the valve connected to said swing lever 

(C. 103-227) 
by Said rod gear is small, while the force exerted 
On the SWing lever is large. Impact effects are 
avoided in consequence of the tangential contact 
of the roller 4 into the curve of the swing lever. 
In the further movement of the disk 5 and 

consequently of the roller 4, the effective lever 
age is reduced inasmuch as it draws near to the 
pivotal shaft 6 of the curved lever or of the 
shaft 7 of the curved lever 2 (see Fig. 4). In 
Consequence the acceleration of the curved ever 

or 2 and of the gear above referred to which 
is already in motion, is increased. The driving 
power it is true decreases, but it need no longer 
be so great since the masses are in motion. This 
effect continues until, in relation to the curved 
surface of the curved lever (see Fig. 5), roller 4 
has for example assumed its position farthest 
to the right, that is to say nearest to the shaft 
6. At this point the roller 4 to some extent re 
Verses its motion relatively to the running in 
Curve, that is to Say it becomes an out running 
roller and progressively increases the effective 
leverage and with it the driving force. Mass re 
tardation gradually intervenes and at last, when 
the roller Once more engages with the curved 
lever with a large effective leverage, brings about 
Such a retardation of the movement that the 
Speed controlled thereby can be braked without 
danger to the control rod gear. At the moment 
of the reversal of the stop roller 4 relatively to 
the curved part the curved lever 4 turns its inner 
face more and more towards the shaft 3. 

Fig. 2 illustrates the case in which the process 
Of contact of the roller 4 With the curved lever 

takes place entirely on one side thereof, for 
example below the line A-B. The roller A trav 
els through the curved part of the Swing lever 
l' only in one direction relatively to this curved 
part, and it therefore does not reverse itself as 
it does in the arrangement according to Fig. 1. 
The known control devices for concrete pump 
Valves or for steam valves correspond to the ar 
rangement according to Fig. 2. 
An arrangement in Which the contact of the 

roller with the curved lever takes place entirely 
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above the line A-B is shown in the diagram of 
Fig. 3. The running-in roller 4 passes through 
the level curve '' only in one direction and 
first engages with the large leverage, which is 
however progressively reduced. The reduction 
of the leverage is continued until the end of the 
movement. 
The two arrangements last described do not 

Operate as advantageously as that according to 
the invention or according to Fig. 1. The device 
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according to Fig. 2 shows an unfavorable outward 
irun of the roller on the lever and that accord 
ing to Fig. 3 an unfavorable inward run of the 
roller on the curved path of the SWing lever Op 
erating the control rod gear. 

Figs. 4 and 5 illustrate a concrete pump pro 
Wided with my improved control means for the 
pump valve and wherein two Swing levers and one 
abutment roller are provided. In this construc 
tion, the pump comprises a cylinder f4 having 
an inlet 3 and an outlet 2 controlled by valve 
f . The piston 4 is connected by the usual con 
necting rod (not shown, but similar to that of 
Fig. 7) with a crank-pin (not shown) carried 
by shaft 3. 
In Fig. 5, the position of the valve is shown 

which shuts off the outlet 2 of the pump while 
Still leaving the iniet 3 open, and the position 
Of the pump piston 4 at its crank end makes it 
clear that the filling of the pump with concrete 
is terminated. The roller 4 on the driving disk 
has just reached the curved lever and has just 
begun to impart to it a movement counter-clock 
Wise, which starts the opening of the discharge 
Cutlet 2 of the pump and the closure of the in 
let 3. The curved lever is integral with a 
lever 8 and is rotatable about the shaft 6, which 
is mounted in the bearing suports 5. By means 
Of the rods 9 and the lever f0 connected to the 
Valve , the movement of the lever is trans 
mitted to the valve . This movement, which 
has already been referred to, is produced gradu 
ally OWing to the tangential contact of the roller 
4 into the curve of the lever , and as the effec 
tive leverage is greatest at the beginning of the 
movement and the angular speed of the roller 4 
remains equal, the rotation of Valve f is at first 
at its minimum speed. In proportion, however, 
as the roller 4 approaches the nearest to the 
Shaft 6, the angular velocity of the lever 8 in 
Creases and With it the speed of rotation of the 
Valve, but falls off again in proportion to the 
Subsequent distance of the roller 4 from the shaft 
6. When the roller 4 has completed contact 
with the hollow curve of the lever , the valve 
movement to discharge position has reached its 
termination, so that when the piston moves to 
Ward its head end position it will discharge the 
Concrete from the cylinder. As the piston reaches 
its head end position, the abutment 4 engages 
lever 2, as shown in dotted lines in Fig. 4. In 
exactly the same Way the lever 2, as soon as it 
is engaged by the roller 4 of the driving disk 5, 
rotates the valve to the position to allow the 
pump to receive a fresh charge. The lever 6 
and the curved lever 2 are also integral and are 
rotatable about the shaft . The rod 2 is artic 
ularly connected with the crank fa and imparts 
to the rotary valve movement for opening the 
pump inlet 3 and closing the outlet 2 thereof. 
As the piston moves towards its crank end posi 
tion, it will draw in another charge. 

In order to take up the momentum of the ro 
tating valve after the completion of its rota 
tion, that is to say to prevent the rotating valve 
from SWinging back from its end position, there 
are provided on each of the swing levers and 
2 Straight prolongations 9 and 20 with which 
the roller & remains in contact for a short inter 
Val until the valve and its rod gear have come to rest. 
In the construction shown in Figs. 6, 7 and 8. 

the control discs 2 and 22 are shown mounted 
On the Crank-shaft 43 of the pump 4 and may 
Serve as the drive for the pump, being driven 

2,170,080 
through gear 42 by a motor 43. The crank-pin 
4 of the crank-shaft is connected by connecting 
rod 44 to a piston or plunger (not shown) mount 
ed in the pump cylinder 45. The shaft 33 of 
valve 32 has a crank-arm 28 on one side and a 
similar arm 3 on the opposite side, as indicated 
in Figs. 6 and 7. Arm 28 is connected by rod 29 
to arm 27 of the swing lever 25 and arm 3 is 
connected by rod 39 to arm 26 of swing lever 26. 
Both of the Swing levers are mounted on shaft 
65 Supported on the pump frame. Disc 2 car 
ries a roller 23 adapted to actuate lever 25 and 
disc 22 carries a roller 24 adapted to cooperate 
With lever 26. It will be noted that rollers 23 
and 24 are positioned 180° apart, each being 
adapted to engage and actuate its cooperating 
lever when the crank is moving through one of 
its dead centers. For this purpose, the rollers 
are positioned to engage the cooperating evers 
prior to the crank reaching dead center and to 
disengage therefron after the crank has passed 
dead center. 
The inlet port is open in Fig. 8. For closing 

it by rotating valve 32 through 90 counter-clock 
Wise from the position shown, the roller 23 ro 
tates ever 25 counterclockwise. Rod 29 trans 
mitS movement to Valve 32. This opens the de 
livery port, and the piston or plunger moving to 
the right expels the concrete. (The drawing does 
not show this position.) Simultaneously, the 
Other lever 26 on the other side of the pump is 
shifted by lever 3f, rod 3G and lever 26, to bring 
it into a position so that after a half revolution 
of the crank shaft the roller 24 will engage and 
actuate the lever 28, pushing it down. This ro 
tates the valve 32 another 90° clockwise to a posi 
tion closing the Outlet port and opening the in 
let, as shown. The valve movement occurs while 
the Crank is moving through the dead center, 
With the plunger hardly moving at all. The valve 
Starts slowly from rest, then accelerates, and 
then slows down again. 
What i claim as my invention and desire to 

Secure by Letters Patent of the United States is 
1. In a concrete delivery pump having a cylin 

der, a piston, a pump shaft, means on the shaft 
for reciprocating the piston, an intake, a dis 
charge and an osciliating valve for selectively 
placing the intake and discharge in communica 
tion with the pump cylinder, a control device for 
Said valve comprising a rotary driving disk, an 
abutment member mounted on the face of said 
disk adjacent the periphery thereof, a curved 
SWingable lever rotatably mounted and project 
ing into the path of said abutment member 
Whereby the lever makes contact during a period 
of rotation of the disk and thereby effects a 
movement of said curved iever during said period, 
a Second Swingable curved iever rotatably mount 
ed and projecting into the path of said abutment 
to make Contact therewith during a period of 
rotation of the disk intermittent of Said first 
mentioned period to impart angular movement 
to Said Second Swingable lever, rod mechanisin 
Operated by the angular movement of said first 
mentioned curved lever and connected to said 
Valve to shift the same to one position, and lever 
mechanism Operated by the angular movement 
of Said Second-mentioned swingable lever and 
Connected to Said first-mentioned lever and the 
rod mechanism to shift said valve to another po 
Sition during the angular movement of said sec 
Ond-mentioned swingable lever. 

2. A control device according to claim 1, in 
Which the abutment member during rotation of 
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the disk runs inwards and outwards on the re 
spective curved swingable levers tangentially 
with relation to the curvature of said leverS. 

3. In a concrete delivery pump having a cyl 
inder, a piston, a pump shaft, means on the 
shaft for reciprocating the piston, an intake, a 
discharge and an oscillating valve for selectively 
placing the intake and discharge in communica 
tion with the pump cylinder, a control device for 
said valve comprising a rotary driving disk hav 
ing an abutment member thereon to rotate there 
with, a pair of curved levers each rotatably 
mounted and projecting into the path of Said 
abutment member so that the levers will contact 
the abutment member intermittently during a 
period of complete rotation of the disk, means 
for connecting one of the levers With the Valve, 
and means for interconnecting the other lever 
with the lever just mentioned, said levers hav 
ing curved surfaces which contact With the abut 
ment member and operating the valve at differ 
ent speeds between the opening and closing 
thereof and one lever opening the Valve and the 
other closing the Valve. . 

4. In a pump for delivery of concrete, a rotary 
valve, means controlling said valve comprising a 
rotary driving disk, an abutment member mount 
ed on the face of said disk adjacent the periph 
ery thereof, a curved swingable lever rotatably 
mounted and projecting into the path of said 
abutment member whereby the lever makes con 
tact therewith during a period of rotation of 
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the disk and effects during Said period a move 
ment of said lever beyond the line connecting 
the bearing center of said lever and the bearing 
center of said driving disk, said lever SWinging 
backwards and forwards about said center line, 
a second Swingable curved lever rotatably mount 
led and projecting into the path of said abut 
ment to make contact therewith during a period 
of rotation of the disk intermittent of said first 
mentioned period to impart to said second Swing 
able lever an angular movement similar to that 
of the first-mentioned Swingable lever, and rod 
mechanism interconnecting said levers and valve 
adapted to shift the valve to intake position 
When one lever is engaged by the abutment and 
to shift the valve to discharge position when the 
other lever is engaged by the abutment. 

5. In a concrete delivery pump having a cyl 
inder, a piston, a pump shaft, means on the shaft 
for reciprocating the piston, an intake, a dis 
charge and an OScillating valve for selectively 
placing the intake and discharge in communica 
tion with the pump cylinder, a control device for 
said valve comprising a rotary driving disk 
means, abutment means carried by said disk 
means adjacent the periphery thereof, a curved 
SWingable lever rotatably mounted and projecting 
into the path of said abutment means whereby 
the lever makes contact during a period of rota 
tion of the disk and thereby effects a movement 
Of Said curved lever during said period, a second 
SWingable curved lever rotatably mounted and 
projecting into the path of said abutment means 
to make contact therewith during a period of ro 
tation of the disk intermittent of said first-men 

3 

tioned period to impart angular movement to Said 
second swingable lever, rod mechanism operated 
by the angular movement of said first-mentioned 
curved lever and connected to said valve to shift 
the same to one position, and lever mechanism 
operated by the angular movement of Said Sec 
ond-mentioned swingable lever and connected to 
Said first-mentioned lever and the rod mecha 
nism to shift said valve to another position dur 
ing the angular movement of said second-men 
tioned SWingable lever. 

6. In a concrete delivery pump having a cylin 
der, a piston, a pump shaft, means on the shaft 
for reciprocating the piston, an intake, a dis 
charge and an oscillating valve for Selectively 
placing the intake and discharge in communica 
tion with the pump cylinder, a rotary valve, 
means for controlling said valve comprising a 
rotary driving disk on said pump shaft, an abut 
ment member mounted on the face of said disk 
adjacent the periphery thereof, a curved SWing 
able lever rotatably mounted and projecting into 
the path of said abutment member whereby the 
lever makes contact thereWith during a period 
of rotation of the disk and effects during said 
period a movement of said lever beyond the line 
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connecting the bearing center of said lever and 
the bearing center of said driving disk, said lever. 
Swinging backwards and forwards about Said 
Center line, a Second disk on Said pump shaft, an 
abutment on said second disk, a second SWingable 
curved lever rotatably mounted and projecting 
into the path of said second abutment to make 
contact thereWith during a period of rotation of 
the disk intermittent of said first-mentioned 
period to impart to said second SWingable lever 
an angular movement similar to that of the first 
mentioned SWingable lever, and rod mechanism 
interconnecting said levers and valve adapted to 
shift the valve to intake position when One lever 
is engaged by its abutment and to shift the valve 
to discharge position when the other lever is 
engaged by its abutment. 

7. In a concrete delivery pump having a cylin 
der, a piston, a pump shaft, means on the shaft 
for reciprocating the piston, an intake, a dis 
charge and an oscillating valve for selectively 
placing the intake and discharge in communi 
cation with the pump cylinder, a control device 
for said valve comprising rotary driving disk 
means having abutment means thereon mounted 
to rotate with the disk means, lever means ro 
tatably mounted and projecting into the path 
of the abutment neans So that during a period 
of a complete rotation of the disk means the 
abutment means Will contact the lever means to 
effect a movement of the lever means during said 
period, and means connecting the lever means 
With the valve in order to operate the valve on 
actuation of the lever means by the abutment 
means for Opening and closing said valve dur 
ing Said period, said lever means having curved 
Surface means which contact with the abutment 
means in order to operate the valve at different 
Speeds between the opening and the closing 
thereof. OTTO KAISER, 
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