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signor to Blaw-Knox Limited, London, England, 
a British company 
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In Great Britain April 3, 1939 
2 Claims. (CI. 137-146) 

This invention relates to valve operating mech 
anism for concrete pumps. In the employment 
of the term “concrete' it will be understood that 
no limitation is to be implied therefrom and that 
the invention is generally applicable to the valve 
operating mechanism for pumps dealing With 
materials which include Solid bodies. Herein 
after, and in the claims that follow, the term 
"concrete' will be used to apply to such mate 
rial, and the Solid objects in the material Will be 
referred to as stones. 
In concrete pumps as constructed and used up 

to the present, there is an inlet valve and an out 
let valve arranged, with the aid of suitable cam 
mechanism, in such manner that on the Suction 
stroke of the pump the inlet valve opens whilst 
the outlet valve is closed, and on the pressure 
stroke of the pump the inlet valve closes Whilst 
the outlet valve opens. Rotary valve bodies have 
been employed and it has, of course, presented a 
problem to obtain satisfactory valve operating 
mechanism having regard to the conditions under 
which the valves must work and, more especially, 
close. Such conditions are unusual for the reason. 
that a smooth liquid or fluid is, in this instance, 
not being dealt with, but on the contrary, a Semi 
liquid material containing solid bodies which 
may easily jam the valves when the latter are 
performing their closing movements. In known 
valve controlling mechanism two main principles 
have been adopted. There is first of all the prin 
ciple of designing the valves so that they do not 
close completely, thereby reducing the jamming 
action to some extent and secondly, the principle 
of designing the valves in Such manner as to 
crush any stone that may tend to cause an ob 
Struction. 
In addition to the use of the two main prin 

ciples just referred to, it has been proposed to 
resort to a third principle, namely, to provide 
in the driving connection for each Valve, What 
may be termed an overload-release which, in the 
event of the valve meeting with excessive ob 
struction during its closing movement, provides 
for lost-motion whereby the driving mechanism 
can complete its movement without imparting 
corresponding movement to the valve. In Some 
cases the overload-release has included Springs 
so arranged that there is imparted to the valve 
a greater torque for the opening movement than 
for the closing movement, the object being to 
ensure that the valve shall return to its open 
position in the event of it becoming jammed, or 
tending to become jammed, by contact with a 
hard body during its closing movement. 
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The present invention may be regarded aS re 
lating generally to this third principle of opera 
tion, and the invention has for one of its objects 
to provide valve-operating mechanism which, 
while permitting the application of a differential 
torque to the valve when the necessity arises, 
ensures a positive driving of the Valve in both 
directions under normal conditions. 
A further object of the invention is to provide 

valve-operating mechanism which is of simple 
construction and therefore easy and cheap to 
produce, but which will be capable of giving the 
desired operative effect in an efficient and reliable 
ae. 
According to the invention the valve-operating 

mechanism comprises a member adapted to in 
part an oscillatory motion to the valve body, and 
a coupling between such member and the Valve 
body, the said coupling being in the form of a 
dog-clutch, the tooth (or each tooth if there be 
more than one) of which has Working faces SO 
inclined that while, on the one hand, they are 
capable of applying positive force to the valve to 
cause it to close completely under normal condi 
tions and to open, but do not transmit mechani 
cal power to the valve body When the resistance 
to movement of the latter in its closing direction 
is greater than a predetermined value, on the 
other hand they are capable of transmitting to 
the valve body for the opening movement of the 
latter greater mechanical power than that avail 
able for closing it. 
According to a further feature of the invention, 

stops are arranged positively to limit the travel 
of the valve body in either direction, So that if 
the mechanical oscillating movement of the 
aforementioned oscillating member and the me 
chanical oscillating movement of the valve body 
tend to come out of phase, due to Said coupling, 
the correct phase relation is restored by Said lin 
iting stopS. 
In order that the said invention may be clearly 

understood and readily carried into effect, the 
same will now be more fully described with refer 
ence to the accompanying drawings, in Which: 

Figures 1 to 4 are sectional views illustrating 
diagrammatically several Working positions of the 
valves of a known type concrete pump; 

Figure 5 is a general outside view of the valve 
operating mechanism in accordance With the in 
vention; 

Figure 6 is a sectional view taken on the line 
WI-VI of Figure 5 in the direction indicated by 
the arrows thereon; 
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Figure 7 is a section on the line VII-VII of 

Figure 6; and 
Figure 8 is a detail of the mechanism illus 

trated in the preceding Figures 5 to 7. 
Referring first to Figures 1 to 4 of the draw 

ings, there is shown in each case an outlet valve 
and an inlet valve 2. There is an associated 

pump (not shown) arranged alternately to raise 
and lower the pressure in a pipe 3 in which 
there is included the valve . The pipe 3 has an 
extension 4 which serves as the outlet port for 
the valve mechanism. There is a lateral branch 
5 in which is included the valve 2 and which 
serves as the inlet port for the valve mechanism. 
In the diagrammatic illustrations of Figures 1 to 
4, the outlet valve is shown as having a cylin 
drical casing 6 in which there is located a cylin 
drical valve body 7. The latter is supported for 
angular movement about an axis perpendicular 
to the plane of the paper of the drawings, SO that 
such valve body may be brought to the position 
illustrated in Figure 3. A circular Section pas 
sage 8 is formed in the Valve body 7, Such pas 
sage registering with the bore of the pipe 3. 
The inlet valve 2 is similarly formed, the valve 

body 9 being cut away so that it may either 
close the inlet 5 (as in Figure 1) or, alternatively, 
assume a position. Such as shown in Figure 4 
where it is substantially in continuation of the 
internal bore of the inlet 5. 

In Figure 1, the valves and 2 are in their 
positions corresponding to the exhaust or pres 
sure stroke of the associated pump, the inlet 5 
being closed by the valve body 9, Whilst the Valve 
body occupies its position corresponding to 
opening of the valve . In Figure 3 the valves 
and 2 are in their opposite Working positions 
Where the Valve is closed and the Valve 2 open. 
This corresponds to the suction or intake stroke 
of the pump. In Figure 2 there is shown a po 
sition of the valves and 2 corresponding to 
Figure 1 except that it will be noted that the 
valve body 9 has been unable to close com 
pletely, due to the presence of a stone 0, which 
has become wedged between the valve body and , 
the adjacent edge of the casing thereof. In Fig 
lure 4 an operative position of the valve corre 
sponding to Figure 3 is shown, but here again 
a stone is located between the valve body 7 
and the side of the outlet port 4. As already 
indicated hereinbefore, with known type valve 
mechanism for concrete pumps, difficulty of in 
complete closure of the valves due to jamming 
by stones or the like has been dealt with either 
by attempting to crush the stones or, alternative 
ly, by arranging that the valves of the pump 
should not close completely. 
In Figures 5 to 8, there is illustrated the valve 

mechanism arranged in accordance with the in 
wention. In Figure 5 the inlet valve casing is 
seen at 2 and the outlet valve casing at 3. 
There is an inlet connection 4 and an outlet 
connection 5 corresponding to the inlet and out 
let ports 5 and 4 respectively of Figure 1. In line 
With the Outlet connection 5 is the unior S to 
which the pump (not shown) will normally be 
joined. The inlet valve is angularly adjusted by 
a yoke arm f (see also Figure 6) to which there 
is pivotally attached a connecting rod 8 that 
is reciprocated axially With the aid of known cam 
mechanism. The outlet valve is similarly op 
erated by a yoke f pivotally attached to a con 
necting rod 20, which is also axially moved 
through known cam mechanism. 
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2,287,470 
has a fixed casing 2 and a valve body 26 that 
may close the inlet port 23, as is actually the 
case illustrated in Figure 6. The valve body 22 
is carried by a Valve spindle 24 which is support 
ed in bearings 25 secured to the fixed casing 2. 
The yoke 7 has a boss 26 which is provided 
with a fixed internal bushing mounted loosely 
upon the valve Spindle 24. The bushing is 
formed as a sleeve 2. With a flange 28, which 
pOSSesses One or more teeth as indicated at 29 
in Figure 8. A sleeve 30 is carried upon a non 
round part 3 of the valve spindle 24 in such 
manner that the sleeve 30 must at all times ro 
tate With the Valve spindle but may move ax 
ially along the same. The sleeve 30 is formed 
with a flange 32 and has an indentation, or in 
dentations, such as indicated at 33 in Figure 8. 
Beyond the non-round portion 3 of the spindle 
24 the latter is reduced in diameter so as to 
afford a Support 34 for a flanged sleeve 35. The 
flange 36 of the sleeve 35 forms a bearing sur 
face for a helical spring 37 which also bears 
against the flange 32. The flanged sleeve 35 is 
adjustable along its support 34 under the action 
of locking nuts 38 which co-operate with screw 
threading upon the support 34. 
To locate the sleeve 27, and therefore the yoke 

T of which it forms the bushing, a locking nut 
39 is secured upon the spindle 24. For the pur 
pose of defining the limiting positions of angular 
adjustment of the spindle 24, the latter also car 
ries fixedly a collar 40. The fixing screws 4 
for the collar 40 may be seen in Figure 7. The 
collar serves to carry a radially projecting abut 
ment 42 (see Figure 7) which is adapted to co 
act With stops 43 and 44, consisting of set-screws 
Which enter bosses 45 and 46 and which are 
locked by means of locking nuts 47 and 48. The 
bosses 45 and 46 are formed upon, or secured to, 
a ring 49 which is locked to a stationary part 
of the bearing 25. The ring 49 incidentally serves 
to hold a rack ring 50 in position, the latter co 
Operating with a plurality of pinions 5f which 
are carried upon screw-threaded shafts arranged 
to adjust by their axial movement the tightness 
of packing rings 52, the actual detail of which 
forms no part of the present invention. 
From the description above, it will now be 

understood how the inlet valve operates. From 
the known cam control mechanism the connect 
ing rod 8 receives a reciprocating motion of such 
amplitude as normally to open and close the 
valve body 22, completely. The reciprocating 
motion of the connecting rod 8 is communicated 
to the yoke arm 7 which causes angular move 
ment of the sleeve 27 which, in turn, communi 
cates Such angular movement to the sleeve 30 via 
the tooth-and-indentation connection 29 and 33. 
It Will be recalled that the sleeve 30 may move 
axially along its non-round supporting shaft 3, 
although this movement will be against the ac 
tion of the Spring 31. Any angular movement, 
however, of the sleeve 30 is communicated to the 
shaft 3i, which produces corresponding angular 
movement of the valve body 22, since the shaft 
portion 3 is integral with the valve spindle 24. 
ASSuming that the valve is working normally and 
no stones are trapped between the valve body edge 
and the enclosing casing thereof, then the tooth 
29 (or each such tooth) remains seated in its 
complemental indentation 33 as shown in Figure 
8, and the sleeves 21 and 30 move truly in unison. 
The abutment 42 moves precisely according to 
the angular movements of the valve body 22, and 

As will be seen from Figure 6, the inlet valve 75 the stops 43 and 44 are so adjusted that they de 
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fine the limit positions of the valve body 22. In 
normal operation. Without stoppages, the limiting 
action of the stops 43 and 44 would not be called 
into play since the amplitude of the reciprocation 
of the connecting rod 8 will be adjusted so as 
to afford the correct degree of angular operating 
movement to be applied to the yoke arm 7 to 
achieve the necessary complete valve opening and 
closing movements. If now a stone becomes 
lodged between the valve body and the adjacent 
edge of the enclosing casing thereof, as for ex 
ample illustrated in Figure 2, then the tooth 29 
Will tend to continue its motion in the direction 
illustrated by the arrow in Figure 8, but the 
fange 32 having the indentation 33 will remain 
stationary owing to the Wedging action of the 
stone or the like which prevents further move 
ment of the valve body 22 and, therefore, the 
valve spindle 24 and the portion 3 of the shaft. 
The tooth 29, under these conditions, will ride 
out of the indentation 33 and will cause the sleeve 
30 to be displaced axially away from the sleeve 
2. Upon a return movement of the yoke 7 and, 
therefore, a return movement of the flange 28 
having the tooth 29, the tooth 29 will pick up in 
the indentation 33 and will carry the sleeve 32 
in a return angular movement. It may happen 
that if the stone or the like is not tightly jammed 
between the valve body and the casing, there 
may be a tendency for the sleeve 30 to perform : 
a return movement in company With the sleeve 
2. Without engagement of the tooth 29 in its 
indentation 33. In this case, it will be under 
stood that the stop 43 or 44 as the case may be, 
Will Serve to limit the position of the inlet valve 
body, and will thus allow the tooth-and-indenta 
tion to be brought once more correctly into reg 
ister, without any tendency for the valve body to 
over-run its correct limit of setting. In order 
that the tooth 29 and the indentation 33 shall re 
lease comparatively easily in the direction of 
movement of the flange 28 corresponding to valve 
closing, the leading face 60 of the tooth 29 is in 
clined more than the rear face 6 (compared 
with the normal to the driving direction). As 
will be clear from Figure 8, the increased inclina 
tion of the face 60 Will result in an easy disen 
gagement of the co-operating flanges 28 and 32 
when the flange 32 is moving in a direction cor 
responding to valve closing, whilst when the re 
turn movement corresponding to valve opening 
is taking place, if the tooth 29 is in engagement 
With its indentation 33, the face 6 will not so 
easily disengage with the indentation. 
The outlet valve indicated at 3 in Figure 5 

has control mechanism of precisely the same kind 
as that shown in Figure 6 in respect of the inlet 
Wave. 
As already indicated above, there may be one 

or a plurality of teeth, such as shown at Figure 8. 
Alternatively, the cooperating Surfaces of the 
flanges 28 and 32 may be formed as friction clutch 
Surfaces without the inclusion of a tooth or teeth. 
The arrangement would otherwise be Substan 
tially identical with that shown in Figure 6 and 
the operation would also be the same, the stops 
43 and 44 serving then definitely to assure that 
the mechanical phase of the valve body 22 and 
the controlling yoke arm T remains the same. 
The only distinction between the employment of 
a tooth, or teeth, such as 29 to afford the cou 
pling, and of friction surfaces, lies in the fact 
that the dog-clutch action obtained With the 
tooth or teeth affords a semi-positive drive at 
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3 
least in the valve opening movement, Whereas 
with the friction clutch type coupling, the drive 
is at no time semi-positive in the same sense. 
However, both kinds of coupling will afford the 
same general desired result, i. e. the couplings 
will both cease to transmit torque or power above 
a predetermined maximum value. 
What I claim and desire to secure by Letters 

Patent of the United States is: 
1. In a concrete pump having a valve for con 

trolling the flow of the concrete, valve-operating 
mechanism comprising a member adapted to im 
part an oscillatory motion to the Valve body, and 
a coupling between said member and said valve 
body, said coupling being in the form of a dog 
clutch having at least one tooth of which the 
working faces are so inclined that while, on the 
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one hand, they are capable of applying positive 
force to the valve body to cause it to close com 
pletely under normal conditions and to open but 
do not transmit mechanical power to the valve 
body when the resistance to movement of the 
latter in its closing direction is greater than a 
predetermined value, on the other hand, they are 
capable of transmitting to the valve body, for the 
Opening movement of the latter, greater me 
chanical power than that available for closing 
it, and stops arranged positively to limit the 
travel of the Valve body in either direction so 
that if the mechanical oscillatory movement of 
Said OScillatory member and the mechanical oscil 
lating movement of the valve body tend to come 
Out of phase, due to said coupling, the correct 
phase relation is restored by said limiting stops. 

2. In a concrete pump having a valve for con 
trolling the flow of the concrete, valve-operating 
mechanism comprising an oscillatory driving 
member for the valve body, said member being 
formed as a connecting rod which is reciprocated 
in Such manner as to have an amplitude of move 
ment corresponding to the complete opening and 
closing movements of the Valve body, said con 
necting rod being pivotally attached to an arm 
mounted for free rotational movement upon a . 

5 Spindle extending axially from the valve body, 
Said arm having Secured to it one of two men 
bers of a coupling, the other member of the cou 
pling being mounted on the valve spindle in such 
a manner that it is axially movable therealong 
but fixed in regard to angular movement, means 
for pressing the axially movable member of the 
coupling towards the other member thereof, one 
of the coupling members having at least one 
tooth adapted to co-operate with at least one re 
CeSS in the other coupling member, the Working 
faces of the said tooth and recess being so in 
clined that while, on the one hand, they are ca 
pable of applying positive force to the valve body 
to cause it to close completely under normal con 
ditions and to open but do not transmit mechani 
cal power to the valve body when the resistance 
to movement of the latter in its closing direction 
is greater than a predetermined value, on the 
other hand, they are capable of transmitting to 
the Valve body for the opening movement of the 
latter, greater mechanical power than that avail 
able for closing it, and stops arranged positively 
to limit the travel of the valve body in either di 
rection so that if the mechanical oscillatory mem 
ber and the mechanical oscillating movement of 
the valve body tend to come out of phase, due to 
said coupling, the correct phase relation is re 
stored by said limiting stops. 

JAMES ERNEST CONACHER. 


