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1
This invention relates to a fluid-pressure drive
system and more particularly to a hydraulic driv

ing system of the type in which ?uid pressure

developed by a double-acting reciprocating pis
ton is transmitted to a motor for reciprocating a

double-acting piston in the motor. Still more
‘particularly, the invention relates to the adapta~
vtion of such system to convert rotary motion into
reciprocating motion, as in the case of a mower

(Cl. 60—54.5)
mower in which the cutter bar is driven by a
mechanical train connected to the tractor power
take-off shaft.

In the case of a trail-behind or

horse-drawn mower, the drive to the cutter bar is
accomplished by a mechanical power train con

nected to one of the driving wheels. In either
case, the reciprocation of the cutter bar is effected
at relatively high speeds and the mower and the
’ carrying structure to which it is connected must

or like machine.
10 be constructed to accommodate the» vibration due
2 One of the principal features of the invention
to reciprocation, which is of considerable mag
resides in the provision of a system comprising a
nitude. According to the present invention, it is
pump or transmitter unit and a motor unit, each
an object to utilize a hydraulic system in place
including a pair of opposed cylinders and each
of a mechanical system, thereby achieving many

including a double-ended piston carried for recip 15 advantages and eliminating many disadvantages,
rocation in the associated pair of cylinders, with
particularly those due to such peculiarities of

the end portion of one piston operating-in one

mower construction as require a relatively large

cylinder and the opposite end portion operating
degree of ?exibility between the cutter bar and
in the opposite cylinder, the transmitter cylin
the carrying structure.v In the case of a mower
ders being respectively connected to the motor 20 driven by a mechanical power train, provision
cylinders by means of ?uid-pressure-transmit
must be made in the power train for accommo
ting conduits so that the system includes two
dating such ?exibility, such provision usually
independent closed ?uid circuits, whereby recip
including necessary universal joints and tele
rocation of the transmitter piston will eiiect re
scopic shafting, for example. Further, the mag
ciprocation of the motor piston. Another ob 25 nitude of the vibration due to reciprocation of
ject of the invention is the provision of a ?uid
the cutter or sickle may be minimized in the use
reservoir connected to the separate circuits in
of a ?uid drive, since the moving parts may be

such manner that the ?uid in these circuits may
hydraulically cushioned.
.
be replenished from time to time as the normal
The invention resides in the foregoing objects
pressure or volume in such circuits diminishes
and features and in other combinations and ar
because of leakage, for example. It is still an 30 rangements of parts as will more readily appear
other feature of the invention to connect the
in the accompanying drawing and speci?cation
circuits to the reservoir by over-load or pres
and claims appended hereto.
sure-relief valves operative in response to abnor
In the drawing, wherein a preferred form and
mally high pressures developed in such circuits . preferred adaptation of the invention are illus
so that the pressure in excess of normal may be

trated by way of example:
exhausted to the reservoir. It is in connection
Figure 1 is a sectional‘and condensed view of
with this feature of the invention that the re
the hydraulic drive system; and
plenishing means operates to maintain the cir
Figure 2 is a plan view, which is largely sche
cuits at their normal ?xed volumes. A still fur
matic, of a tractor-connected mower utilizing the
ther feature of the invention resides in means 40 hydraulic unit shown in Figure 1.
for normally maintaining a quantity of ?uid
The schematic illustration of the mower in
under pressure in the reservoir so that when the
Figure 2 is based on the disclosure of the U. S.
pressure in either circuit falls below that in the
patent to Paradise 2,171,761; however, any other
reservoir, the replenishing means operates to sup- .
representative type of mower may be modi?ed to
ply an additional quantity of ?uid to that cir
adapt the present invention thereto. - In the
cuit to make up the de?ciency. In a preferred
present illustration, the mower is of the type con
form of the invention, the pump and motor are
nected to and supported in part on a vehicle, such
provided with separate interconnected reservoirs.
as a tractor having a main body l0 supported on
In the adaptation of a system of this type for 50 a pair of transversely spaced traction wheels II.
the purpose of driving the cutter of a mower or
The mower is designated generally by the nu
the like, it is recognized that the ordinary mower
meral I2 and is positioned rearwardly of the trac
or like machine is driven by some form of me
tor. The mower includes cutting mechanism
chanical power train including belts, pulleys,
having a laterally extending cutter bar I 3 pro
shafts, gears or chains, as in the case of a tractor 55 vided with an inner ground-engaging shoe HI.v

2,564,164
3
The cutting mechanism further includes support
ing structure by means of which the mower is
carried on carrying structure, which, in the pres
ent case, includes both the tractor and a rear

4

take-off shaft, designated generally by the nu;
meral til. As will be hereinafter brought out, the
power developed by this rotary shaft is utilized
to obtain reciprocation of piston means in the

unit 35. The cutting mechanism is provided with
a reciprocating cutter or sickle 4! which has a
cutter or knife head £32 in close proximity to the
motor unit 36. As will be described below, re
bar as indicated at 16. The rear end of the frame
ciprocation of a piston means in the motor 36
I5 is carried on a single caster wheel ii.
is utilized to impart reciprocation to the cutter
10
The means for supporting the forward end of
or knife 4 I.
the frame 15 on the tractor drawbar It includes
In the preferred form of the invention illus-'
a transverse frame member If! having at the left
trated in Figure‘Z, the unit 35 comprises a housing
hand end thereof a clevis l9 which provides a first
t5 including a ?uid reservoir 5% which is prefer
pivot 20 on a horizontal axis and a second pivot
ably cylindrical and normally closed by a remove
2| on a vertical axis. The connection between
able cover Ll'l. Fluid contained in the reservoir
the forward end of the frame 15 and the right
£5 is normally maintained under pressure, and
hand end of the frame member 18 includes a re
the means for accomplishing this may be in the

wardly' extending frame 15. The forward end
of the frame is supported on draft or supporting
structure on the tractor, such as the tractor draw;

leasable latch designated generally by the nu

meral 22. This latch may be of any conventional
construction and has not been illustrated in de
tail. As is ordinarily the case with such latches,
there is included in the latch a pivot 23 on a hori—

zontal axis coaxial with the pivot axis of the pivot
20. According to the construction just decribed,
the mower frame I5 is free to ?oat about the pivot
axis 20-23 as the wheels II and ll encounter

form of a plunger 5.8 biased or loaded by a com

pression spring 49 which surrounds a stem 53
connected to the plunger 48 and guided into an
aperture in the cap or cover 41. The transmitter
includes a pair of opposed cylinders 51 and 52,
these cylinders preferably being coaxial on oppo
site sides of the central reservoir 46. A double;

ended piston, indicated generally by the numeral
53, is carried by the housing 45 for reciprocation
in the cylinders 51, the piston 53 having opposite

varying ground contour. The shoe as of the
cutter bar i3 is connected on a longitudinal hort
ends or plungers 5d and 55 which operate respec
zontal axis at 24 to a yoke 25 which is provided
tively in the cylinders 51 and 52. The means for
30
at the outer end of a laterally extending support
converting the high speed rotation of the tractor
ing arm or coupling bar 25, the inner end of which
power take-off shaft 43 to reciprocation of the
is carried in a bearing 21 rigidly supported on a
piston 53 comprises a yoke 56 preferably formed
pair of crossed members 28 included in the frame
integrally with the piston 53 and intermediate the
IS. The bearing 27 provides a longitudinal hori
plunger end portions 54 and 55. A shaft 51 is
zontal pivot. The cutter bar l3 thus has ?exibil 35 journaled in the housing 45 and may be carried
ity with respect to the frame l5 about the hori
in bearings of any appropriate construction, the
zontal longitudinal pivots 24 and 2?. On the
axis of the shaft 57 being normal to the axis of
other hand, the cutter bar is connected to the
reciprocation of the piston 53. When the unit 35
frame 15 in longitudinally fixed relation with re
mounted in place on the frame member IS, the
spect thereto, part of the means accomplishing 40 is
shaft 5? is coaxial with and connected to the
this result comprising the arm 26 and another
tractor power take-off shaft 46, the connection
part of such. means comprising a rigid connecting
therebetween being accomplished in any suitable
link 29 which interconnects the yoke 25 and a
transverse bar 30 extending across forward por
tions of the frame l5. The releasable latch
mechanism 22 normally holds the cutter bar and
frame If» in the position illustrated. However, in
the event that the cutter bar encounters an ob

stacle impeding its forward travel, the latch
mechanism may release, thus allowing the frame
i5, together with the cutter bar i3 and its sup
porting structure, to swing rearwardly about the
vertical pivot 2|, a result that is familiar to those
skilled in the art and- one that is treated here for
the purpose of characterizing the requirement of r
?exibility in a mower and thus emphasizing the
importance in such construction of the use of a
system including the unit shown in Figure 2, a
description-of which will follow.
Briefly, the ?uid system includes a pump or GO
transmitter unit 35 and a motor unit 36 intercon

nected by a pair of separate fluid-pressure-trans
mitting conduits 3'! and 38. In the adaptation of
the ?uid driving system to a mower such as that

illustrated, the transmitter unit 35 will be prefer
ably located on the tractor or some rigid frame

part associated therewith; and the motor unit
will be preferably located on the mower, particu
larly the cutter bar of the cutting mechanism.
In the present case, the unit 35 is shown as being
carried on the transverse frame member I8 di
rectly behind the tractor, and the unit 36 is shown
as being mounted on the inner shoe It. The
tractor l0 illustrated here has, like the conven
tional tractor, a rearwardly extending power

manner, the details of which need not be illus
trated or described here.

>

The general design of the motor unit 36' follows
that of the unit 35, at least to the extent that‘ the‘
motor unit is preferably in the form of a hous
ing '50 having a reservoir portion BI and a pair

of opposed cylinders 62 and 63, the cylinders 62
and 63 being preferably coaxial at opposite sides
of the reservoir 8|. The reservoirs 46 and 6! are

interconnected in ?uid-interchange relationship
by means of a conduit 64. The motor unit hous

ing 60 carries for reciprocation therein a double
ended piston 65 which has a pair of opposite‘ end
or plunger portions 66’ and 6‘! operating respec
tive in the cylinders 62 and 63. The intermediate
portion of the piston 65 is provided with a yoke
68 which, by means of an arm and roller 69 and
‘Hi, effects oscillation of a shaft ‘H. One end or
the shaft 1 [ projects to a point outside the hous
ing 60 and is keyed‘ or otherwise secured to a driving arm 12. This arm is in turn connected by‘
a pitman 13 to the knife head 42 on the knife or

sickle 4|. Reciprocation of the piston 65 is thus
transmitted to the cutting mechanism of the
mower.

The transmitter housing 45 is so constructed
that the cylinders 5| and 52 communicate re
spectively with chambers or ports 15 and 16.
Similarly, the housing 60 includes chambers 11
and 18 which communicate respectively with the
cylinders 62 and 63. The cylinder 5| and cham
ber 15 are connected by the conduit 3'! to the
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motor chamber ‘I1 and motor cylinder 62. A simi
lar connection is effected by the conduit 38 be
tween the cylinder 52, chamber 76, chamber ‘I8
and cylinder 32. The design is preferably such
that the parts are proportioned as illustrated;

that is, the displacement of the pistons 54, 55, 66
and 31 is the same. At one side of the two units,
the cylinders 5i and 52, the chambers ‘I5 and ‘I1
and the conduit 3'! provide a normally closed cir
cuit which contains a ?xed volume of ?uid for ef

fectively connecting the pistons 53 and 65, so that
movement of the piston 53 to the left, for example,
will result in displacement of the piston 65 to the

right. Likewise, a second independent normally

provided with a counterbore I00 in lconimunica=
tion via bypass ports IOI and I02 with the reser
voir 6|. The counterbore I00 receives a plunger
portion I03 provided as an integral part of the
left hand portion of the intermediate part of the

piston 55, so that, when the piston 65 moves to
the left, the portion I03 will enter the counter
bore I00, thus forcing ?uid through the ports IOI
and I02 and providing a hydraulic cushion.

A

similar arrangement is provided at the other side
of the intermediate part of the piston for accom
plishing similar results when the piston 65 moves

to the right, these components being designated
at I05, I06, I01 and I08 and corresponding re~

closed circuit containing a ?Xed volume of ?uid
spectively to the components, I 00, IOI, I02, and
is provided by the cylinders 82 and 63, the cham
I 33. As shown in Figure 2, the adaptation of the
bers ‘I6 and ‘I8 and the conduit 38, whereby move
units 35 and 38 to the mower enables the use of
ment of the piston 53 to the right will result in
flexible conduits such as hoses for the conduits
displacement of the piston 65 to the left. It will
37, 33 and 64. Such ?exible conduits readily ac
be understood, of course, that alternate displace 20 commodate variations in the relative positions of
ment of the piston 65 to the right and left by
the cutter bar or frame I5 with respect to each

means of the piston 53 occurs at relatively high
other or with respect to the tractor.
speeds, since the driving means 53-—5'I for the
The operation of the system may be summa
piston 53 is connected to the tractor power take
rized briefly as follows: Initially, the circuits 3'!
off shaft, the normal operating speed of which 25 and 38 contain a ?xed volume of fluid deter
is between 500 and 600 R. P. M.
mined for each circuit by the size of the conduit
The housing45 is provided with a pair of re
3‘! (38) and associated chambers and cylinders.
movable plugs 80 and 8I respectively in the cir
The reservoir means 46—34—9I will also contain
cuits including the conduits 3‘? and 38. These
a quantity of ?uid which will be held under pres
plugs may be removed for the purpose of initially 30 sure by the plunger 48 and the relatively light
?lling these circuits, in addition to which the
spring 49. During normal operation of the sys
reservoirs 46—6I are ?lled. The plugs 80 and 8|
tem, pressure in either circuit 37 or 38 may drop

may be removed to vent the circuits.

'
because of leakage of ?uid or for other reasons.
According to the present invention, it is an im-,
In such event, the appropriate replenishing valve
portant feature to provide means for maintain 35 will operate to supply the necessary additional
ing the ?xed volume of ?uid in the circuit 31 or
quantity of ?uid to the e?icient circuit. In the
38. For this purpose, the system includes a pair
event that the knife 4] becomes jammed so as to
of make-up or replenishing means, indicated gen
prevent reciprocation of the piston 65, the pres
erally at 83 and 34. The means 83 preferably in
sure in one of the circuits 3'! or 38 will increase
cludes a passage 84 communicating with the res 40 abnormally; for example, let it be assumed that
ervoir 46, a passage 85 communicating with the
theknife 4! is accidentally jammed in the position
chamber ‘I5, and a check valve 86 controlling com
shown in the drawing, thus temporarily locking
munication between the passages 84 and 85, the
the piston 65 in the position shown; in such case,
check valve 86 being normally closed against the
movement of the piston 53 to the right will in
transmission of ?uid from the reservoir 46. to the
crease the pressure in the circuit 38, whereupon
circuit including the conduit 31. The arrange
the overload valve 9I will operate to allow this
ment is such that the check valve 86 will open
pressure to be exhausted to the reservoir 6|. Si
in response to a decrease of pressure in the cir
multaneously with the movement of the piston
cuit 31 below that in the reservoir 46-, whereupon
53 to the right, which increases pressure in the
the circuit 3'! may be replenished by ?uid from
50 circuit 38, there will occur a decrease in pressure
the reservoir. A similar result is obtained by pas
in the circuit 31, whereupon the replenishing
Sages 81 and 88 and a check valve 89 between
valve 83 will operate to supply additional ?uid to
the reservoir 46 and the chamber ‘I6.
the de?cient circuit. Then, when the piston 53
Another feature of the invention is the pro
moves again to the left there will be an abnormal
vision of overload or relief valves, designated here
volume of fluid in the circuit 31, which will result
at 90 and 9I, there being one for each circuit 31
in an abnormal pressure rise followed by opening
and 38. The valve means 90 includes a check
of the overload valve 90 and exhausting of the
valve 92 normally biased to close a port 93 com
excess pressure to the reservoir 6| . At the same
municating with the chamber 11. The closure of
time, the pressure in the circuit 38 will drop and
the port 93 by the check valve 92 disconnects the
the replenishing valve 84 will operate to supply
‘port 93 normally from a passage 94 which leads
additional ?uid to the de?cient circuit 38. In

to the motor reservoir 3| . In the event of an ab

normal pressure rise in the circuit 31, the valve
92 may open to allow excess pressure to be ex

hausted through the port 93 and passage 94 to the
reservoir 6|. A similar arrangement is provided
for the other circuit 38, the valve 9I including
a check valve 95 which controls communication
between a port 96 in the chamber 18 and a pas
sage 91 which leads to the reservoir 6|.
70
In order that the piston 65 may reciprocate in
the cylinders 62 and 63 with a minimum of ad

verse vibratory eiTect, there is provided hydraulic
cushioning- means at opposite ends of the piston.
To this end, the inner end of the cylinder 62 is

short, ?uid will circulate relatively freely through
the valves 83 and 04 and relief valves 90 and 9I
as long as there is some condition that prevents

reciprocation of the piston 65. In this connec
tion, it should be noted that the springs in the
replenishing valves 83 and 84 are relatively light
er than the springs in the relief valves 96 and 9|,
for obvious reasons.

.

The foregoing description of the preferred em
bodiment of the invention is not intended to ex
clude various changes in the proportions and dis
positions of the parts, since the embodiment of
the invention disclosed is susceptible to. many
modi?cations and alterations, all of which may
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further including a double-ended piston carried
for reciprocation, opposite ends of the piston
operating respectively in the cylinders; means

be made without departing from the spirit and
scope of the invention as de?ned in the appended
claims.
What is claimed is:
1. Fluid-pressure apparatus, comprising: a
transmitter unit and a motor unit, each includ~

carried by the transmitter and connected to the

transmitter piston for reciprocating said piston;
a pair of ?uid-pressure-transmitting conduits re
spectively connecting the cylinders of the trans
mitter to the cylinders of the motor, each con

ing- a housing provided with a ?uid reservoir and

a pair of opposed cylinders, each unit further in
duit and its associated transmitter cylinder and
cluding a double-ended piston carried by the
housing of said unit for reciprocation, opposite 10 motor cylinder providing a normally closed, in
dependent fluid-pr'essure circuit of ?xed volume,
c-nds of the piston operating respectively in the
so that reciprocation of the transmitter piston
cylinders of said unit; means carried by the
effects reciprocation of the motor piston; power
transmitter unit housing and connected to the
take-off means carried by the motor and con
transmitter piston for reciprocating said piston;
to the motor piston; means interconnect;
a pair of fluid ~pressure-transrnitting conduits re» 15 nected
ing
the
reservoirs for ?uid interchange therebe;
spectively connecting the cylinders of the trans
tween; a pair of ?uid-replenishing means, one
mitter unit to the cyiinders of the motor unit,
between one reservoir and each conduit, each of
each conduit and its associated transmitter cylin“
said means including a normally closed valve ar
der and motor cylinder providing a normally
ranged to open in response to decrease of pres
closed, independent ?uid~pressure circuit of ?xed
sure in the associated conduit below that of said
volume, so that reciprocation of the transmitter
reservoir; and a pair of ?uid-pressure-relief
piston eiiects reciprocation of the motor piston;

valves, one between one of the reservoirs and each

power take-03ft‘ means carried by the motor unit

conduit and normally closed but operative to

housing and connected to the motor piston;
means in the transmitter unit housing for apply~
ing pressure to the ?uid in the transmitter unit

open in response to abnormal pressure rise in
such conduit to exhaust to said reservoir.
4i. A hydraulic power unit, comprising: a trans

reservoir; means interconnecting the reservoirs
for fluid interchange therebetween; a pair of
?uid-replenishing means, one between
tram
mitter unit reservoir and each conduit, each of:

mitter having a housing providing a fluid re=

servoir and a pair of opposed cylinders communi
cating with and extending from said reservoir, a
pair of pistons respectively in said cylinders, and
rotary input means in the reservoir connected to

said means including a normally closed valve ar~
ranged to open in response to decrease of pres

reciprocate said pistons; a motor having a hous
ing providing a fluid reservoir and a pair of op

sure in the associated conduit below that of said
transmitter unit reservoir; and a pair of fluid

pressure-reliei valves, one between the motor unit 35 posed cylinders communicating therewith and ex
tending therefrom, pistons respectively in the
riservoir and each conduit and normally close

motor cylinders, and rotary output means in the
but operative to open in response to abnormal
motor reservoir and operatively connected to the
pressure rise in such conduit to exhaust to said
motor pistons; ?uid-transmitting conduits re
motor unit reservoir.
2. Fluid-pressure apparatus, comprising: a Lil) spectively connecting the transmitter cylinders to
the motor cylinders; ?uid make-up means con
transmitter unit and a motor unit, each includ
nected between the transmitter reservoir and
ing a housing provided with a fluid reservoir and
each of the conduits; pressure-relief means con
a pair of opposed cylinders, each unit further
nected between each conduit and the motor re
including a double-ended piston carried by the
servoir; and a fluid-transmitting conduit sepa
housing of said unit for reciprocation, opposite
rate from the aforesaid conduits and intercon
ends of the piston operating respectively in the
necting the reservoirs.
cylinders of said unit; means carried by the
5. A hydraulic power unit, comprising: a trans
transmitter unit housing and connected to the
mitter having a housing providing a ?uid reser

transmitter piston for reciprocating said piston;
a pair of fluid-pressure-transmitting conduits re
spectively connecting the cylinders of the trans~
mitter unit to the cylinders of the motor unit,
each conduit and its associated transmitter cyl
inder and motor cylinder providing a normally

closed, independent ?uid-pressure circuit or" fixed
volume, so that reciprocation of the transmitter

piston eiiects reciprocation of the motor piston;

voir and a pair of opposed cylinders communicat
ing with and extending from said reservoir, eachv
of said cylinders having at its outer end remote
from said reservoir a fluid port formed in the

housing, a pair of pistons respectively in said cyl
inders for alternately discharging and receiving
fluid respectively through said ports, rotary in
put means in the reservoir and operatively con

nected to reciprocate said pistons, and ?uid
power take-on means carried by the motor unit
make-up means between the reservoir and said
housing and connected to the motor piston;
means in one housing for applying pressure to the 00 ports, including a pair of passages formed in said
housing and respectively by-passing the pistons
nuid in the reservoir of that housing; means in“
and communicating the reservoir and said ports;
terconnecting the reservoirs for ?uid interchange
a motor having a housing providing a ?uid re
therebetween; a pair of ?uid-replenishing means,
servoir and a pair of opposed cylinders com
one between one reservoir and each conduit, each
municating therewith and extending therefrom,
of said means including a normally closed valve
each of said motor cylinders having a fluid port
arranged to open in response to decrease of pres
at its outer end remote from said motor reservoir,
sure in the associated conduit below that or" said
pistons respectively in the motor cylinders, and
reservoir; and a pair of ?uid-pressure-relief
rotary output means in the motor reservoir and
valves, one between one of the reservoirs and each
conduit and normally closed but operative to
open in response to abnormal pressure rise in such

operatively connected to the motor pistons;

?uid-transmitting conduits respectively connect

ing the transmitter ports to the motor ports;
pressure-relief means in the motor housing in
cluding a pair of passages respectively by-passing
transmitter and a motor, each including a fluid
the motor pistons and connecting the motor res
75
reservoir and a pair of opposed cylinders, each

conduit to exhaust to said reservoir.

'

3. Fluid-pressure apparatus, comprising:

a
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ervoir to the motor ports; and a ?uid-transmit
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ting conduit separate from the aforesaid conduits
and interconnecting the reservoirs.
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