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United States Patent 2,812,055 
Patiented Nov. 5, 1957 Office 

2,812,055 
BARN CLEANING APPARATUS 
Harvey M. Wenger, Terre Hii, Pa. 

Application September 30, 1954, Serial No. 459,369 
5 Claims. (C. 198-224) 

This invention relates to barn cleaning apparatus, par 
ticularly to the mechanism for operating one or more 
conveyors, and has for an object the provision of a sin 
gle hydraulic power unit for successive and automatic 
operation of hydraulic cylinders respectively associated 
with each conveyor. 
The present application is a continuation-in-part of my 

application Serial No. 321,555, filed November 20, 1952, 
and now abandoned and entitled "Barn Cleaning Appa 
ratus.' 
The present invention includes many of the features 

of United States Patent No. 2,533,676 dated December 
12, 1950. In the apparatus of that patent the driving 
mechanism was for a time quite similar to that disclosed 
in United States Patent No. 2,593,470 and comprised a 
chain 62 by means of which the desired long stroke of 
the conveyor was accomplished. Such a mechanical driv 
ing mechanism is not only expensive, but a separate mech 
anism is required for each conveyor. In the modern dairy 
barn there are generally a plurality of rows of stalls for 
cows, thus necessitating a gutter for each row of stalls, 
these gutters emptying into a main cross-gutter which ex 
tends outwardly of the barn for removal of the litter 
therefrom. 

In accordance with the present invention, only a single 
electric motor need be utilized to drive a single pump. 
In accordance with the invention, a single control appa 
ratus is effective automatically to reverse the direction of 
movement of each of a plurality of pistons, but only after 
the last hydraulic cylinder has had its piston actuated 
to complete a conveyor-actuating stroke. More particu 
larly, there is disposed in each of the gutters or troughs 
a reciprocating bar having pivoted paddles connected 
thereto. A hydraulically operated piston for each bar is 
connected thereto for reciprocatory movement thereof. 
Preferably, the paddles are positively actuated to their 
litter-moving positions, and thereafter they are bodily 
transported along the trough or gutter to move the litter 
toward the main gutter or outwardly of the barn. 
The cylinders associated with each gutter are prefer 

ably arranged in parallel with respect to the flow of liquid 
from the pump and from the common control mechanism. 
Thus the piston associated with the paddle offering the 
least resistance to movement is first actuated from one 
limit of the stroke to the opposite limit. Thereafter, the 
next piston offering the next least resistance to move 
ment is actuated. When the last piston of the group 
is actuated, a valve responds to the rise in back pressure 
automatically to transfer the flow to the opposite ends of 
the pistons whereupon the return stroke is initiated first 
with one piston and then in turn with the remaining pis 
tons. Additional refinements are provided which will be 
fully outlined in the more detailed description which 
follows. - 

In addition to the foregoing details, and supplemental to 
the stated objects of the invention, other objects and 
advantages will appear as there are outlined the further 
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2 
details of construction and operation in conjunction with 
the accompanying drawings, in which: 

Fig. 1 diagrammatically illustrates a top plan view 
illustrating the manner in which the invention has been 
applied to a barn gutter system for cleaning a main gutter 
into which litter is fed by a plurality of lateral or auxil 
iary gutters; 

Fig. 2 is a perspective view of the paddle flight-actu 
ating mechanism; 

Fig. 3 is a diagrammatic illustration of one form of the 
hydraulic operating system; 

Fig. 4 is a cross-sectional view of a preferred form of 
the control unit, there being diagrammatically shown 
therewith two of the hydraulic cylinders controlled there 
by; and 

Fig. 5 is a sectional view taken on the line 5-5 of 
Fig. 4. 

Referring now to Fig. 1, there is shown more or less 
diagrammatically a portion of the floor of a barn or the 
like which includes litter troughs or gutters 10, 11 and 
12 extending laterally from a main gutter 13 disposed at 
a somewhat lower level to receive litter from each of the 
gutters 10, 11 and 12. The areas 14 and 5 in general 
include feeding bins. The cleaning unit of gutter 10 
includes a plurality of paddles or flights, two of which, 
the paddles or flights i6 and 17, being identified by ref 
erence characters. The paddles or flights are actuated 
by a hydraulic cylinder 18 in manner later to be de 
scribed. The operation is such that litter from gutter 10 
is transported to the main gutter 13. Operation of the 
cylinders 18, 19, 28 and 21 occurs in succession but not 
in any given order. The cylinder 21 for the main gutter 
13 actuates paddles or flights which may be somewhat 
longer than those of the laterally extending gutters, though 
in all other respects the manner of operation will be 
identical. The actuating member from cylinder 2 is 
preferably extended to and connected with an overhead 
type of conveyor 22 which extends outwardly from the 
barn and is inclined upwardly for discharge of its con 
tents from an opening into a manure spreader or other 
suitable hopper. The overhead type of conveyor may 
be of the type shown in United States Patent No. 605,621, 
dated June 14, 1898, and comprises a plurality of ver 
tically extending flights or paddles 23 pivoted along hori 
Zontal axes and functioning in generally similar manner 
to the paddles or flights associated with each of the above 
described gutters or troughs. 
For a more detailed understanding of the operation of 

the flights or paddles 6 and 17, reference may now be 
made to Fig. 2 in which it will be observed that an actu 
ating rod 36 from cylinder 18 is connected by the yoke 
3i and pin 32 to an actuating plate 33 pivoted at 34 to 
a triangular shaped member 35 welded to an angle 
actuating member 36. Actuator plate 33 is provided with 
a slot 33a through which extends a pivot pin 37, this pin 
likewise extending through a plate 38 suitably secured as 
by bolts to a rod 39. The paddles 16 and 17 are mounted 
on vertically disposed pivots 41 and 42, the pivots or pivot 
pins being Secured to and carried by the angle-actuating 
member 36. 

It will now be assumed that hydraulic liquid is applied 
to the left-hand end of cylinder 18 to move the rod 30 
to the right. Through the yoke 31 the actuating plate 33 
is rotated about pivot 34 which temporarily will remain 
stationary. The rotation of plate 33 about the pivot 37 
and through plate 38 will move the bar 39 in a right 
hand direction as viewed in Fig. 2. As a result of the 
movement of bar 39 an angle-member 44 will engage 
an extension 6a of paddle 16. As the bar 39 is moved 
to the right, the angle-member 44 will positively actuate 
the paddle 16 for rotation in a clockwise direction and 
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toward the open position. The right-hand side of Fig. 2 
illustrates the bar 39 with its right-hand movement com 
pleted and with the paddle 17 in its fully opened posi 
tion. In that position it abuts against a stop member 45. 
As the paddle 16 is moved to its fully opened position, 

the inclined lower surface 33b of member 33 is moved 
downwardly against the upper surface of bar 39. When 
the two surfaces engage further right-hand movement of 
piston rod 30 results in movement of the angle-actuating 
member 36 to which the paddles 16 and 17 are pivotally 
secured. Thus the stop-members, only one of which, 
the member 45, has been illustrated, and the pivot pins 
41 and 42 bodily move the paddles 16 and 17 along the 
trough to move the litter forwardly ahead of them. 

After completion of the forward portion of the stroke, 
the hydraulic fluid to cylinder 18 is reversed and rod 30 
is then moved in the left-hand direction to rotate the plate 
33 in a counterclockwise direction. When the lower sur 
face 33c of plate 33 engages the upper surface of rod 39, 
the angle-member 36 and the paddles 16 and 17 are bodily 
moved to the left. The paddles are then free to rotate in 
a counterclockwise direction and to the folded positions 
as illustrated by the position of paddle 16. Litter in the 
trough or gutter engaging the back of each paddle as 
sures its movement to the folded position in which it 
slides under any litter in the gutter in preparation for the 
next litter-moving action. 

In typical installations the stroke in each direction may 
be as great as six feet, such a long stroke having been 
quite satisfactory in many installations. 

Referring now to Fig. 3, one form of a suitable fluid 
pressure actuating system comprises a fluid reservoir 50 
from which liquid is applied from a suction conduit 51 to 
a pressure pump 52 operated by an electric motor 53. 
Liquid under pressure is thus supplied from the pump 52 
by means of a fluid-delivery conduit 54 having a pressure 
relief valve 55 therein. Fluid or liquid is returned to 
the tank and pump by a return conduit 56. The control 
mechanism 58 includes distributing valves for branch 
conduits 61 and 62 leading to the hydraulic cylinders, 
only two of which, 18 and 19, are shown in Fig. 3. The 
device identified at 64 may be considered a control or dis 
tributing valve, while the device identified by the refer 
ence character 65 may be considered a servo-motor for 
controlling the valve 64. 

With the parts in the position shown, liquid under pres 
sure is supplied by way of relief valve 55 and by way of 
conduits 54 and 66 to the mid-portion of valve 64. The 
liquid then flows through conduit 61 to the left-hand ends 
of hydraulic cylinders 18 and 19. The piston 18a of 
cylinder 18 is shown fully actuated to its right-most posi 
tion, while the piston 19a of cylinder 19 is shown in its 
left-most position. Thus, the piston 18a having com 
pleted a stroke for its associated paddles remains at stand 
still, and the piston 19a is then moved by the application 
of the pressure to its right-most position. 
As piston 19a is moved to the right, liquid is returned 

from the right-hand side of piston 19a by way of con 
duits 70 and 62 through the right-hand chamber of valve 
64 and through conduits 71 and 56 to the supply tank 50. 
Assuming only two hydraulic cylinders, as shown in 

Fig. 3, as soon as the piston 19a is moved to its right 
most position, the pump 52 will continue to supply fluid 
and the pressure will rapidly rise in lines or conduits 54, 
66 and 61. The rise of pressure in line 61 is applied by 
way of conduit 72 to the interior of valve casing 73. 
When the pressure within the casing exceeds the force de 
veloped by the spring 73a the ball valve opens for applica 
tion of the pressure through conduit 74 into the housing 
of servo-motor .65 for actuation of the control plunger 
65a to its left-most position. For convenience, the 
plunger. 65a is illustrated in its left-most position to show 
the resultant flow of fluid under pressure by way of con 
duit 76 to the right-hand end of the control plunger 64a 

O 

20 

30 

40 

45 

50 

60 

70 

75 

4. 
of valve 64. Thus, the plunger 64a is positively moved 
to the left by the application of the full pressure of the 
pump 52 to the right-hand end thereof. 

With the plunger 64a in its left-most position, fluid 
flow from the pump and conduits 54 and 66 is by way of 
the central chamber of valve 64 and through conduits 62 
and 70 to the right-hand ends of hydraulic cylinders 18 
and 19. The one offering the least resistance to move 
ment is first actuated to its left-hand position. Upon the 
completion of the stroke by the remaining piston, the 
pressure in lines 70, 62 and 80 rises and is applied to 
the interior of valve casing 81. When the pressure over 
comes that of the force of spring 81a, the ball valve opens 
and the fluid pressure is applied through conduit 83 to 
the left-hand end of control plunger 65a to move it to 
the right. Thus, there is transfer of the pressure from 
the right-hand end of plunger 64a to the left-hand end 
thereof to move it to the illustrated position to initiate 
a further stroke of the pistons and associated rods. It 
may be observed that when the plunger 64a is in its left 
hand position with the pistons 18a and 19a moving to the 
left, the hydraulic fluid is returned by way of conduits 
85 and 61, and 56 to the supply tank 50. 
With the foregoing understanding of the principles of 

the hydraulic system, reference will now be had to Figs. 
4 and 5 where a preferred form of that mechanism has 
been illustrated. The mechanism as a whole is charac 
terized by its one-piece construction. A single block 
90 of steel or the like is drilled to form cylinders 91 and 
92, the cylinders being closed by suitable end plugs 93. 
The spools 94 and 95 in general correspond with spools 
65a and 64a of the modification of Fig. 3, but each of 
spools or control plungers 94 and 95 include four lands 
‘instead of the three illustrated in Fig. 3. 
The construction will best be understood in terms of 

operation of the system. Assuming the application of 
'liquid pressure by way of conduit 54 from the pump, the 
flow is by way of the central chamber 96, the passage 97, 
-a second central chamber 98 associated with spool 95, 
and by way of conduit 61 to the left-hand end of the 
hydraulic cylinder 18. A line 85 is shown extending to 
the other hydraulic cylinder, 19 as from a branch line 
99. A second branch line 100 is illustrative of additional 
-lines which may be provided for any desired number of 
cylinders for operating a multiplicity of gutter cleaners. 
The branch lines will preferably include valves 101 and 
102 for selective operation of the associated hydraulic 
cylinders. As illustrated, it will be seen that the piston 
19a is being moved to the right in preference to move 
ment of piston 18a. When both pistons have been moved 
to their extreme right-hand positions, the pressure rises in 
conduit 6, the rise in pressure being transmitted by 
way of conduit 72 to the valve casing 73 to operate the 
ball valve against the bias of the spring 73a. It will be 
observed that this spring can be adjusted as by the ad 
justing member 73b to predetermine the pressure required 
for the opening of the valve. The spring 73a may be a 
relatively strong one as compared with the spring 73c. 
which maintains normally closed the other ball valve. 
The size or strength of spring 73a is such that adequate 
pressure is developed on each piston to assure operation 
thereof from one extreme position to the other. 
As soon as the ball valve is operated against the pres 

sure of spring 73a, fluid under pressure is admitted by 
conduit 74 against the left-hand end of spool 94 to move 
it to the right. As spool 94 moves to the right, liquid is 
displaced through conduit 104, the ball valve opening 
against the bias of spring 81b within the valve housing 
81, the liquid then flowing by way of conduit. 105 and 
into conduit 62. The flow of liquid is then into the 
chamber 106 and outwardly through an opening 107 flow 
connected to the supply tank 50, shown in Fig. 3 but 
omitted in Fig. 4. It may here be observed that as pistons 
;18a and 19a are moved to the right, there is return flow 
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of liquid through conduit 70, branch line 108 and con 
duit 62 to the chamber 106 and thence by opening 107 
to the supply tank. 
As soon as the pressure is applied to the left-hand end 

of spool 94, it is, of course, moved to its right-hand posi 
tion and against the end of block 93. There is transfer of 
pressure from the conduit 110 which leads to the right 
hand end of spool 95 to a conduit 111 which leads to the 
left-hand end of spool 95. Thus the spool or controlling 
plunger 95 is immediately actuated to its right-hand posi 
tion, the liquid at the right-hand end thereof being re 
turned by way of line 113 to the left-hand chamber 114 
of spool 94 and outwardly therefrom through the open 
ing 115 and thence to the supply tank. Flow is thereby 
transferred from the central chamber 98 from conduit 61 
to conduit 62 for return movement of the pistons 18a and 
19a, with return flow of liquid through conduits 85, 99 
and 61 through the left-hand chamber 116 of spool 95 and 
outwardly through opening 117 and thence to the Supply 
tank. 
The action on all parts is positive and fairly rapid. 

Thus when the last piston to be moved arrives at a limit 
of its movement a surge of back pressure frequently causes 
hydraulic "hammer' or a fairly loud noise in the pipes. 
In order to avoid the hydraulic "hammer' a fluid-con 
nection is made as by way of conduit 120 to the interior 
of valve casing 121. The valve is opened against the 
bias of a strong spring 122 permitting a small amount of 
the liquid to pass by way of conduit 123 either to the 
storage tank by conduit 124 or to a conduit 125, de 
pending upon how the two-way valve 126 is set. It has 
been found that the pressure relief valve 121 will avoid 
completely the hydraulic "hammer' and the objectionable 
noise and shock resulting therefrom. 

In accordance with a further aspect of the invention, 
the valve 126 may be turned to admit liquid to conduit 125 
which, it will be observed, is flow-connected to the con 
duit 113. The reason for the foregoing connection is to 
provide "fool proof” operation and to provide assurance 
against a possible condition in which both of the spools 
or control plungers 94 and 95 might accidentally occupy 
positions mid-way of the bores or cylinders 91 and 92. 
If such cylinders were to be in their exact mid-positions, 
the system would be on "dead-center,” or would occupy 
positions in which the system would temporarily be in 
operative. Even without the flow-connection, however, 
the starting and stopping of the pump-motor is generally 
adequate to produce a slight shift of one or the other of 
the spools to reestablish normal operation. The acci 
dental displacement of the spools to “dead-center” has 
rarely occurred, and the connection through conduit 125 
provides extra assurance that such occasional difficulty 
will never arise. By providing the return connection, an 
abnormal rise in pressure within the central chambers 
would be transmitted by way of conduit 120, valve 121, 
conduit 123, valve 126 and conduits 125 and 113 to 
move the spool 95 to the left and thus assure its move 
ment from any "dead-center' position. Thereafter, nor 
mal operation will be resumed. 
To avoid a further difficulty sometimes experienced, it 

is to be observed the plungers have axially extending pas 
sages flow-connected with the flow chambers at the ex 
treme ends thereof. For example, the flow passage 128 
connects the chambers 106 and 116 and for the following 
purpose. Should liquid leak past the land of plunger 
or spool 95 into chamber 116 and should then leak past 
the end-land or piston-like structure into the end-zone, a 
pressure would be developed which would move the 
spool to the right. Such an operation cannot occur 
since any leakage into chamber 116 will be removed by 
way of passage 128, the flow being directly into chamber 
106 and outwardly through the passage 107 to the supply 
tank. The passage 129 performs the same function for 
the spool 94 with an outlet passage 130 being provided 
for the return flow to the storage tank. 

0. 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

7 x 

6 
In brief summary, the present invention lends itself 

to the most complex installations of gutter cleaners, each 
of the hydraulic operators including cylinders and pistons 
being operated one after the other to actuate the flights or 
blades to move the litter along each associated trough or 
gutter and from the main gutter 13, Fig. 1, outwardly of 
the barn through the inclined elevated portion of the 
conveyor labeled 22. The several hydraulic actuators 18, 
19, 20 and 21 will be operated in succession though in 
the order in which resistance to movement is less, the 
one with the least opposition to movement operating first, 
and the one with the greatest opposition to movement 
being the last to function. Ordinarily, this would be the 
hydraulic actuator 21 which upon completion of its 
stroke and the continued action of the pump causes the 
pressure in the responsive device 73 to rise and operate 
the control mechanism to reverse the fluid flow to all 
of the hydraulic actuators. - 
By utilizing hydralic actuators, each hydraulic cylinder 

and piston can be made as long as desired, six to eight 
feet by way of example. They are relatively small in 
diameter and lend themselves to direct attachment on the 
Supporting angle 132 which itself is bolted or otherwise 
Secured to the sides of the concrete gutter trough. For 
example, as shown in Fig. 2, the cylinder 18 rests upon 
an angle 133 welded to the top surface of the supporting 
angle 132. The right-hand end of cylinder 18, not shown 
in Fig. 2, terminates in a clevis similar to the clevis or 
yoke 31 and is bolted to a stationary member also welded 
to the frame 132. 
What is claimed is: 
1. A barn cleaning apparatus comprising a plurality 

of troughs, a reciprocating bar having pivoted paddles dis 
posed in each said trough, a hydraulically operated piston 
for each said bar connected thereto for reciprocatory 
movement thereof, means including lines for respectively 
applying hydraulic fluid under pressure to each opposite 
sides of said piston, a cylinder for each said piston, said 
means including flow connections and valves for control 
ling flow of the hydraulic fluid selectively first to one of 
said lines and then to the other of said lines for applica 
tion of pressure first to one end of each of said cylinders 
and then to the other end of each of said cylinders, and 
pressure-responsive valves included in said flow connec 
tions operable in response to a rise in pressure in lines 
due to the movement of all of said pistons to one end of 
their respective strokes for transferring the flow of hy 
draulic fluid to reverse the movement of said pistons. 

2. In combination with a hydraulic operator including 
a cylinder and a piston mounted therein for reciprocation, 
lines connected to each end of said cylinder for flow of 
hydraulic liquid thereto and therefrom, control means for 
Said piston comprising supporting structure having a pair 
of bores, plungers disposed in each of said bores, said 
plungers having three reentrant portions forming cham 
bers Spaced laterally one from the other, said supporting 
Structure having a passageway interconnecting the inter 
mediate chambers with said plungers in any position in 
Said bores, each of said plungers having a fluid passage 
Way interconnecting the chambers at opposite ends 
thereof, said Supporting structure having openings which 
With Said plungers in one limiting position in said bores 
communicate with the chambers at corresponding ends of 
said plungers and having openings which communicate 
with the chambers at the opposite ends of said plungers 
when they are in the other limiting position in said bores 
for preventing rise of pressure at the respective ends of 
said plungers upon occurrence of leakage from said cen 
tral chamber toward the end chambers, said fluid con 
nections to opposite ends of said cylinder extending 
through said supporting structure and positioned relative 
to one of said plungers for transfer of the flow connec 
tions from said central chamber to one of said fluid con 
nections with the plunger in one limiting position and to 
the other of said fluid connections with the plunger in 
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the other of its limiting positions, means operable upon 
rise of liquid pressure above that normally required to 
move said piston for admitting fluid to the end portion of 
one of said plungers for positive actuation thereof from 
one limiting position to the other limiting position, and a 
fluid connection opened by said last-named movement of 
said plunger for admitting fluid under pressure to moye 
the other of said plungers from one of its limiting posi 
tions to the other limiting position. 

3. The combination set forth in claim 2 in which there 
is a fluid connection to said central chamber, a pressure 
relief valve normally closing said fluid connection and 
operable upon pressure surges to prevent hydraulic ham 
mer in the system. . 

4. The combination set forth in claim 2 in which said 
pressure-responsive means includes a valve biased to the 
closed position and operable upon actuation of said 
plungers for flow of liquid from said bores. 

5. The combination set forth in claim 2 in which a 

5 

10 

plurality of cylinders and pistons are connected in parallel 20 
to said fluid connections, said pistons being operable one 

8 
after the other from one limit of movement to the other 
limit of movement within their respective cylinders, said 
pressure-responsive valve responding to a rise of hydraulic 
pressure only after the last piston to be moved from one 
limiting position to the other limiting position to reyerse 
said fluid connections for operation of said pistolas in 
their opposite directions to the respective limits of their 
movements. - - 
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