Office de la Proprieté Canadian CA 2220406 C 2006/01/10

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 220 406
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(22) Date de depot/Filing Date: 1997/11/03 (51) CL.Int.%/Int.CI.° F16H 61/40, F15B 7/06
(41) Mise a la disp. pub./Open to Public Insp.: 1998/05/06 (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2006/01/10 HILD, SERTHOLL, De

STOTZEL, HELMUT, DE

(73) Proprietaire/Owner:
SMS DEMAG AG, DE

(74) Agent. RICHES, MCKENZIE & HERBERT LLP

(30) Priornte/Priority: 1996/11/06 (196 45 699.1) DE

(54) Titre : TRANSMISSION HYDROSTATIQUE
(54) Title: HYDROSTATIC TRANSMISSION

(57) Abréegée/Abstract:

A hydrostatic transmission with a closed hydraulic circuit includes a consumer which Is connected through work lines to a
reversible hydraulic pump and is pressurized on both sides by an external pressure source. The hydraulic circuit includes a first
continuous rinsing and feeding circuit which depends on the leakage flow of the hydraulic pump and possibly a second

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




CA 2220406 C 2006/01/10

anen 2 220 406
13) C

(57) Abrege(suite)/Abstract(continued):
discontinuous rinsing circuit separate from the first circuit and connected to the external pressure source. The hydrostatic

transmission further includes an adjustable regulating device which determines through a valve the adjustment of the hydraulic
pump. The regulating device, which may be arranged outside of the immediate vicinity of the hydrostatic transmission, interacts
with a control device which Is directly assigned to the hydrostatic transmission and includes a valve constructed as a servo valve,
wherein, for adjusting the arrangement, the servo valve can be switched to manual control. A manually operable lock valve Is
provided between the servo valve and the hydraulic pump adjustment. The throttles used for pressurization are adjustable as well

as lockable and the work lines are equipped with pick-ups for the actual pressure value.
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ABSTRACT OF THE DISCLOSURE

A hydrostatic transmission with a closed hydraulic circuit
includes a consumer which is connected through work lines to a
reversible hydraulic pump and is pressurized on both sides by an
external pressure source. The hydraulic circuit includes a first
continuous rinsing and feeding circuit which depends on the
leakage flow of the hydraulic pump and possibly a second
discontinuous rinsing circuit separate from the first circuit and
connected to the external pressure source. The hydrostatic
transmission further includes an adjustable regqulating device
which determines through a valve the adjustment of the hydraulic
pump. The regulating device, which may be arranged outside of
the immediate vicinity of the hydrostatic transmission, interacts
with a control device which is directly assigned to the
hydrostatic transmission and includes a valve constructed as a
servo valve, wherein, for adjusting the arrangement, the servo
valve can be switched to manual control. A manually operable
lock valve 1is provided between the servo valve and the hydraulic
pump adjustment. The throttles used for pressurization are
adjustable as well as lockable and the work lines are equipped

with pick-ups for the actual pressure value.
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HYDROSTATIC TRANSMISSION

BACKGROUND OF THE INVENTION

l. Field of the Invention

The present invention relates to a hydrostatic transmission
with a closed hydraulic circuit which includes a consumer which
1s connected through work lines to a reversible hydraulic pump
and 1s pressurized on both sides by an external pressure source.
The hydraulic circuit includes a first continuous rinsing and
feeding circuit which depends on the leakage flow of the
hydraulic pump and possibly a second discontinuous rinsing
circulit separate from the first circuit and connected to the
external pressure source. The hydrostatic transmission further
includes an adjustable regulating device which determines through

a valve the adjustment of the hydraulic pump.

2. Description of the Related Art

A hydraulic pump of the above-described type is disclosed by
DE 44 22 424 Al. However, it has been found that, due to
tolerances of the hydraulic and electronic components of the
hydrostatic transmission according to the prior art and also due
to different wear in the nozzles and gaps, irregularities occur

which make it impossible to carry out an exact reproducible
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operation of the hydrostatic transmission. In addition, due to
errors, for example, errors of pick-ups for determining the
actual value of a travel distance of the hydrostatic
transmission, signals are falsified or not produced at all, so

that the hydrostatic transmission may be damaged or destroyed.
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SUMMARY OF THE INVENTION

Therefore, it is the primary object of the present invention
to further develop a hydrostatic transmission of the above-
described type in such a way that an exact reproducible operation
of the transmission is possible, wherein overloading of the

system 1s to be excluded.

In accordance with the present invention, the regulating
device, which may be arranged outside of the immediate vicinity
of the hydrostatic transmission, interacts with a control device
which 1s directly assigned to the hydrostatic transmission and
includes a valve constructed as a servo valve, wherein, for
adjusting the arrangement, the servo valve can be switched to
manual control. A manually operable lock valve is provided
between the servo valve and the hydraulic pump adjustment means.
The throttles used for pressurization are adjustable as well as

lockable and the work lines are equipped with pick-ups for the

actual pressure value.

By using the servo valve, the adjustment of the hydraulic
pump can be adjusted more exactly. For adjusting the individual
components oOf the hydrostatic transmission, the servo valve can

be precisely manually actuated in order to adjust the hydraulic
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pump to the feeding quantity "zero". For this purpose, the
throttles must be locked. The pick-ups for the actual pressure
value 1n the work lines signalize the "zero value" of the feeding
quantity when both pick-ups for the actual pressure values

produce equal values. The throttles as well as the servo valve

are also adjustable.

When the signals picked up by the pick-ups are supplied to a
regulating device serving for overload protection, the regulating
device can compare these actual values of the pick-ups with
predetermined desired or intended values and can switch the
hydrostatic transmission on or off in order to prevent damage or

destruction.

By using a common control device with appropriate indicating
devices, the adjusting procedure of the individual components as
well as the measures for the overload protection can be

controlled and operated.
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Accordingly, in one aspect the present 1lnvention
resides in a hydrostatic transmission comprising a closed
hydraulic circuit including a consumer having two sides, a
reversible hydraulic pump and work lines connecting the
reversible hydraulic pump tC the consumer, an external pressura
source for pressurizing the consumer on pcrh sides tcherecof, =the

nydraullc circulz comprising a firsc contcinuous rinsing and

feeding circuit in dependence on a ieakage flow of the hydraulic

pump, an adjustakle regulacing device comprising a valve Ecr

P N R

decermining & hvdraulic pump adjustment, further comprising 3

P 3

adiusting a hydrau.ic pump, further comprising a

ané Lnterac-ing Wit the requlatcrng device, the contro. devi.

-4“1 ‘}v‘*l W I; "' - s

13

.:.:'3
comprising -Zhe saive configurec as a servo valve, tChe ccntrsl
device comprlsing means £or switching rnhe servo valve -0 manua.l

control, a manually opverated lock wvalvre oconnectad becween Tne

servo valve and the hvdraullic pump adjustment, further compr:

i

adjustable and lcockabls throttles for =2ffecting the
cressurization, wnerein Lhe Wwork lines comprise actual pressurs

Jalue plck-ups.

In another aspect, the present invention resides 1n a
method of adjusting to zero hydraulic pumps of a nydrostartic
transmission includirg a closed nydraullc clrcult with a

consumer having :twc sides, a reversible hydraulic pump and
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work lines connecting the reversible hydraulic pump to the
consumer, an external pressure source for pressurizing the
consumer on both sides thereof, the hydraulic circuit including
a first continuous rinsing and feeding circulit 1n dependence on
a leakage flow of the nydraulic pump, arn adjustable regulating

device 1ncluding a valive for determining a hydraullc pump

.
'

adjustment, and a ccntrol device directly assigned to the

hydrostatic transmission and interacting with the regulating

device, the control device including the valve configured as a
servo valve, the control device including means for switching
the servo valve to manual control, a manually operated lock
valve connected between the servo valve and the hydraulic pump
adjustment, further including adjustable and lockable throttles
for effecting the pressurization, wherein the work lines have
actual pressure value pick-ups, the method comprising manually
locking the throttles, manually adjusting the servo valve until
pressure values of the pressure pick-ups of the work llnes are
equal, and determining an adjusting angle of the hydraulic pump

corresponding to a zero conveying quantity.

The various features of novelty which characterize the

invention are pointed out with particularity in the clalims

annexed to and forming a part of the disclosure. For a better
understanding of the invention, 1its operating advantages,
specific objects attained by 1its use, reference should be had to
the drawing and descriptive matter in which there are
illustrated and described preferred embodiments of the

invention.
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BRIEF DESCRIPTION OF THE DRAWING

In the drawing:

Fig. 1 1s a diagram showing the hydrostatic transmission

according to the present invention with a consumer; and

Fig. 2 is a schematic illustration of the control device for

the hydrostatic transmission.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 of the drawing shows a hydrostatic transmission 1
which together with a consumer 2 forms a closed hydraulic
circuit. The hydrostatic transmission 1 is composed of a
hydraulic pump 3 which is connected through work lines 4, 5 to
the consumer 2. The hydrostatic transmission 1 can be
pressurized through adjustable and/or lockable throttles 6, 7. A
supply line 8 is connected between the throttles 6, 7, wherein
the supply line 8 connects the throttles 6, 7 to an external
pressure medium source 9. In addition, the pressure medium
source 9 1s connected through a line 10 to a 4/3-way valve 11 by
means of which the hydraulic circuit can be rinsed
discontinuously, while a continuous rinsing of the hydraulic
circult is carried out through the line 8 and the throttles 6, 7,
so that leakage of the system can be regularly compensated. A
bypass valve 12 connected in parallel to the consumer 2 can also
be actuated electrically for protecting the consumer 2. The

hydraulic pump 3 is driven through a motor 13. An actual

distance value pick-up 14 is assigned to the consumer 2.

The hydraulic pump 3 is adjustable by means of a pump
adjusting cylinder 15. The pump adjusting cylinder 15 is

connected through a lock valve 16 to a servo valve 17 and has an
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actual angle value pick-up 18, while an actual distance value
pick-up 19 1s assigned to the servo valve 17. The current
flowing through the motor 13 is determined by a current meter 20.
An actual pressure value pick-up 21 as well as an actual
temperature value pick-up 22 are assigned to the work line 4.
Analogously, the work line 5 has an actual pressure value pick-up

23 and an actual temperature value pick-up 24.

The actual value signals of the afore-mentioned pick-ups 14,
18, 19, 21 - 24 and of the current meter 20 are supplied to a
control device 25 in accordance with Fig. 2. Desired values can
be fed into the control device 25 through an input unit.
However, determined actual values can also serve as advanced
desired values. Outputs of the control device 25 are connected
to the 4/3-way valve 11, the bypass valve 12, the motor 13, the

lock valve 16 as well as the servo valve 17.

The determined actual values are compared in the control
device 25 to the given desired values. When one of the desired
values with respect to pressure, angle or temperature is exceeded
by the corresponding actual values, at least one of the valves
11, 12, 16, 17 and/or the motor 13 is switched off or over
through the outputs or is placed in such a poéition that the

overloading is counteracted.
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The adjustment of the individual elements is carried out as
follows: the regulating device, not shown, for the normal
operation of the hydrostatic transmission is switched off through
the control device 25. The throttles 6, 7 are locked. The lock
valve 16 and the servo valve 17 are switched over to manual
operation by the control device 25, wherein the lock valve 16 is
switched into the opened state. By shifting the servo valve 17,
the pump adjusting cylinder 15, and, thus the adjustment of the
hydraulic pump 3 are changed until the actual pressure value
pick-ups 21, 23 indicate equal pressure. Consequently, equal
pressures exist in the work lines 4 and 5, and the hydraulic pump
3 feeds, 1f at, equal amounts of pressure medium in both
directions. This position corresponds to the pump position
"zero". The corresponding angle measured by the angle pick-up 18
1s supplied to the control device 25 as a pump zero position or a

zero angle and is stored. The adjustment of the hydraulic pump 3

1S now concluded.

For adjusting the throttles 6, 7, the hydraulic pump -3 1s
held in the, determined pump zero position through the lock wvalve
16. The lock valve 16 is locked for this purpose. The hydraulic
circuit is then fed from the pressure medium source 9 through the

feeding line 8 to the throttles 6, 7, wherein the throttles 6, 7

are adjusted in such a way that again the actual pressure value

10
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pick-ups 21, 23 indicate equal pressure values. In this position

—_——

which guarantees the equal pressure values, the throttles are

adjusted and secured.

At the end, the servo valve 17 is to be adjusted. For this
purpose, the lock valve 16 is opened and the servo valve 17 is
manually shifted until the actual angle value pick-up 18 of the
pump adjusting cylinder 15 signalizes the previously stored zero
angle position. This zero position of the servo valve is also
stored as a reference value in the control device 25 and possibly

also 1n the regulating device, not shown.

The control device 25 includes indicating units 27 for
indicating the actual pressure values, the desired pressure
values, the difference between the actual pressure values and the
desired pressure values as well as the difference of the measured
actual pressure values of both piCk—ups 21, 23. The values with
respect to distance, pressure, angle and current of the rémaining
actual value pick-ups and the corresponding desired values can
also be indicated on the indicating unit. The hydrostatic
transmission can be controlled manually and can be appropriately

adjusted by means of the input unit 26 and/or an operating unit-

28.

11



CA 02220406 1997-11-03

After the hydrostatic transmission has been adjusted, the

regulating device is again activated by the control device 25.

The control device 25 now acts as overload protection.

For this purpose, the desired values and the actual values
supplied to the control device 25 are compared to each other and,

when at least one of the given desired values is exceeded, the

hydrostatic transmission 1 is switched off or over by the control

device 25.

While specific embodiments of the invention have been shown
and described in detail to illustrate the inventive principles,
1t will be understood that the invention may be embodied

otherwise without departing from such principles.

12
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We claim:

1. A hydrostatic transmlission comprising a closed
hydraulic circult 1ncluding a consumer hnaving cwo sides, a
reversible hydraulic pump and work lines connecting the
reversible hydraulic pump CC the consumer, an &xternal pressure
source for pressurizing the consumer on both sides thereof, =he
feeding circuit 1n dependence on a leakage flow of the hydraulic
pump, an adjustable regulating device comprising a valve for
determining a hvdraulic pump adijustment, further comprising i
adjusting a hydraulic cump, further compris:ng a
and interacting with the requlating device, the control device
comprising the valve ccnfigured as a servo valve, the concro.
device comprising means for switching the servo valve to manual
control, a manually cperated lock valve connected between the
servo valve and the hydraullc pump adjustment, further compr.sing
adjustable and lockable throttles for etffecting the
cressurization, wherein the work lines comprise actual pressure

value pick-ups.

13
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2 . The hydrostatic transmission acccerding to claim 1,
further comprising a second discontinuous rinsing circuit

separate from the first circuit and connected to the external

pressure source.

3. The hydrostatic transmission according to claim 1,
wherein the regulating device 1s mounted outside an immediate

vicinity of the hydrostatic transmission.

4. The hydrostatic transmission according to claim 1,
comprising adjustment members for manually contrclling the servo
valve and the throttles and for locking rthe lock valve, wherein
the actual pressure value pick-ups comprise display devices, and
wherein the adjusting members and the display devices are

combined i1in the control device.

14
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5. The hydrostacic transmissicn acccerding to claim 4,
wherein the control device Zurther comprises a display and
avaluating arrangement for determining cutput values of actual
distance value pick-ups of at least cne of the consumer and the
servo valve, for determining cutput values of actual angle value
oick-ups of the hydraulic pump, f{or decermining output values ot
actual temperature value pick-ups, for dec2rminling pressure
medium temperacures and Zor derc2rminlng cuctput values of pick-ups

determining a current consumptlon of a drive motor of the

(-

Nt ol uh

hycdraulilc sump, and for displaving SY 2va.uating the values

der2rmined Dy the pick-ups.

6. The hydrostatic transmission according to claim 4,
wherein the control device further comprises a displav and
avaluating arrangement IZor determining outpuz values of actual
distance value pick-ups of at least one of the consumer and the
servo valve, for determining output va.ues of actual angle value
plck-ups of the hydraulic pump, f[0Or determining ocutput values of
actual temperature value pick-ups, for determining pressure
medium temperatures and for determining 2sutput values of pick-ups
determining a current consumpticn 2f a drive motor of the
hydraulic pump, and for displaying and svailuacing the values

jecermined by the pick-ups.
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7 A method ¢of adjusting to zero hvdraulic pumps of a
nydrostacic transmission i1ncluding a closed hydraulic circuitc

a revergible hydraulic pump and

wicth a consumer having =-—wo sides,

wOork lines connecting the reversible nhydraulilic pump Zo the
an external pressure source {or pressurizing the

consumer,
ne nydraulic cilrcuilt i1ncluding a

consumer on both sides thereotf,
rcult Ln dependence on a

first continuous rinsing and feeding c.
Leakage flow of the hydraulic pump, an adjustable requlating
levice 1ncluding a valve for det2rmining a

./ assigned to the

- 4
-

Nydraullc zump

idyuscment, and a control device direc

—

TTAnNsSmMlission and interacting with the recu.ating

nyArostarle
ievica, the control device including rche valve conii ad as 1
Z0Y swirching zne

lve, the control device includinc means
O manua. CconLrol, a manual.y aperacad lock ralve

cnnecTagd petween the servo valve and the avdraullc pump

further i1ncluding ad-ustable and lockable throctles

o & e

ad-rustment,
hereln ne work Linp2s nave

~he pressurlzaticn,

i, , U PR _ b o
2ssur2 value pick-ups, The metnod
adlusnting The S o valvre untia

comprising manaallvw

zne throttles, manuadi.y

LoCkK1lng
pressure values of the pressure plck-ups oI The Wwork lines are
adiluasting angle -f the nvdrau.l¢ pump

anc determining 4n

1al,
conveying guantlty.

=

50

corresponcding Lo a zZero

16
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8 . The method according to claim/ for synchronizing rthe
pressurization of the consumer, comprising, when the conveying
quantity 1is adjusted to zero and the hydraulic pump 1s locked for
the adjusting procedure, supplyilng pressure medium to the
throttles effecting an initial pressurization, and carrying out
an adjustment of the throttles which ensures equal pressure

values of the pressure pick-ups of the work lines.

9. The method according to claim 7 or claim 8, comprising
manually adijusting the servo valve until at least the conveving

quantity of the hydraulic pump nas reacned zero, untii equail
pressure values of the actual pressure value pick-ups cf the
work lines have been reached, ana unti: a stored angle of an
actual angle value pick-up of a pump adjusting cviinder
corresponds toc the zero va.ue of conveying, storing a manually
adjusted position of the servo wvalve and suppiying the pecsit.on

as zero adiustment to the control device.

10. The hydrostacic transmilssion according to claim 1,
wherein the control device further comprises a monitoring device
for receiving the output values of the pick-ups, for comparing
che output values to predetermined desired values for the
respective pick-ups, and for switching the hydrostatic

fransmission when art L2ast one of the des.ired values 15 exceeded.

L7
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11. The hydrostatlic transmission according to claim 10
wherein the monitoring device comprises means for switching off
the hydrostatic transmission with delay, wherein a delay
interval adjustably depends on the degree of exceedinyg the

predetermined value.
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