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My 1nvent10n relates to hydraulic gears

comprising a pump unit and amotorunit,each

- unit being equipped with a rotor and radlalk .
%le rotor. In such gears it has been -

proposed to vary the volume of the opera- - o

-whic

vanes in t

“tive spaces in the cylinders by varying the

eccentricity, that is, the relative position of

~the rotor axis and the axis of the cylinder

- 10
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in each unit. It is an object of my inven-

tion to improve a gear of this type with a
view to increasing its range of applicability.
" To this end I provide a connecting element
~ between the two units by which the displace-
ment of one unit is transferred onto the other -
unit, but in which separate adjustment of the
other unit 1ndependently of the first unit is -

also possible.
By these means the apphcablhty of hy-

draulic gears is increased to such an extent,
that they are now-applicable under eperatmg :
conditions and for purposes for which they _
~ were not suitable heretofore, +

In a preferred embodiment of my inven-

- tion I provide means for displacing the cyl-
inder of the motor unit. . The connecting ele-
ment is constructed as a rod connecting the

- two units and adap ted to transmit the mo-

© 30

tion of the motor umt to the pump unit, but

- not vice versa. Preferably the range of ec-
centricity of the motor unit exceeds that of

the pump unit so that a comparatively small

~displacement of the motor unit effects a con-

35

40

siderable varlatlon mn the et’:centrlelhr of the
pump unit. -

The connectlng element permlts 1ndepend-

- ent ad]ustment of one of the units, 1n the

present instance of the pump unit, so that

the eccentricity of the pump unit, may be.

varied even after the motor unit has reached
its limit of adjustability. Similarly, it is

also poss:lble to so adjust the connecting ele-. -

~ ment that it will become operative only after

4B

the unit by which the connection is operated,

has been displaced through a given distance.
Another advantage of the connecting ele-

ment is that it permits the pump unit to be

rendered inactive by reducing its eccentricity

to zero, that is, placing the axes of the rotor
and the cylinder in concentric position, in-

‘vertical gear. -

_dependently of the pos:ttlon Whlch the motor,

nnlt assumes at the time.

I 'may also reverse the dlrectlon in which

the motor unit rotates, by displacing the
pump unit so as to reverse the direction in
it delivers liquid to the motor unit.

In the following specification I shall de-

scrlbe in the first place change speed gears
_in which the motor unit is displaced and en-

trains the pump unit, but it is understood
-that this arrangement may be reversed with-
out departing from my invention, as will be

described further on.

and forming part thereof change speed gears

embedylng my invention are illustrated dia-

grammatlcally by way Of example
In the drawmgs o
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In the drawings affixed to this spec1ﬁcatmn G

65

Fig. 1 is a transverse sectlon of a revermble -

Fig. 1* 1s a section on the llne 10—
Flg 1, drawn to a larger scale, '

Fi s 2 and 3 are dlagrams 11'1ustrat1ng“. -
the reversmg of the motor by dlsplaclng the

pump cylmder
Higs. 4

tool, and
' F1g
tal non-reversible gear.

lln

‘and 6 illustrate, somewhat dia-
-grammatically, the arrangement of the gear
‘in connection with the frame of s machme

5is a transverse sectmn of a hOI‘lZOIl-*‘
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Referrlng now to the drawmgs, and ﬁrst |

to Fig. 1, 14 is the casing of the gear in
whlch the cylinder 1 of the pump unit and

the cy llnder 9 of the motor unit are adapted .
to- be displaced. The units are equipped

85

with the usnal shafts 21 and 22, rotors 23

and 24, and vanes 25 and 26, respectwely

.-Rotatwn is imparted to the shaft 21 of the
pump unit by any
stance a pulley 27 and a belt 28, as indicated _

suitable means, for in-

in KFig. 2.

191s a splndle Wh1ch is su ported md:atabl}r -
in a bearing at the top of the casing 14 but
held against- axial displacement by a flange

29 and a hand wheel 30, and engaging a boss

90

05

31 at the top of the motor cvlinder 2 with -
its threaded end so that by rotating the hand

wheel 30 the cy hnder 2 of the motor unit

1S dlsplaced in the casing. Flg 1 illustrates

100
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the position of the cylinder in which the
eccentricity of the motor unit is a maximum.
In this position a shoulder 32 of the boss
31 abuts against a corresponding shoulder in
the casing. The limit in the opposite direc-
tion is constituted by a shoulder 88 at the
lower end of the cylinder which in the lower

- final position of the cylinder 2. correspond-

10

20

ing to minimum eccentricity, abuts neainst
a shoulder 34 in the casing. -
The motor and pump units are connected
by a delivery pipe 8 and a discharge pipe 37
and 1t will appear from Fig. 1 that clock-
wise rotation is imparted to the rotor 24 of
the motor unit. The pipes 3, 3’ are secured
in corresponding holes of the cylinder 1 and
are slidable in similar holes of the eylinder
2 50 as not to interfere with the relative dis-
placement of the units. -
The cylinder 1 of the pump unit is slid-

- ably supported in a parallel enide 85 in the

30

4

»0

50

€5

base of the casing 14 and its stroke is limn-
ited by abutments 7 and 36 at the lower and
upper ends of the guide. '

4 1s a rod which 1s inserted in a threaded
hole in the top of the pump cylinder 1, 37
1s a flange or dog at the upper end of the
rod 4, and 5 is a shouldered slecve or abut-
ment screwed into a threaded hole in the
base of the motor cylinder 2. The range of
the connecting element, that is, the distance
through which the cylinders 1 and 2 may
be displaced with respect to each other, 1s
determined by the clearance botween the
flange 37 and the corresponding face at the

base of the motor cylinder. A spring 6 which

1s inserted between the top of the pump evlin-
der 1 and a transverse bar 38 of the casing
14 tends to hold the flange 37 engaged with
the shoulder of the sleeve 5. Consequently,
the relative distance of the cyvlinders 1 and
2 1n the direction in which the connecting
element operates, is determined by the length
of the rod 4, and the effective length of the

; rod may be varied by turning the rod in its

threaded hole at the top of the pump evlin-
der 1. Rotation of the rod 4 may be effected
by any suitable means. In the present 1n-
stance the transverse bar 38 is divided and

& worm gear 39 1s inserted therein and: con-

nected with the rod 4 by a spline 40 and a key
4l. Rotation is imparted to the worm gear
39 by means of a worm 42 on a shaft 43 in
the casing 14 which is rotated by a hand

‘wheel 8. In this manner the rod 4 may be

screwed out of, or into. its hole in the cylin-
d_ex;l 1 as desired, and its effective length va-
ried.

Means may be provided for rendering the
pump 1noperative at any time and independ-
ently of the adjustment of the motor cylin-
der 2. In the present instance, this is ef-
fected by a handle 9 on a shaft 44 and a
cam 10, also on the shaft 44, which engages
a collar 11 on the rod 4.

1,777,851

The pump illustrated in Fig. 1 is adapted
to rotate 1n either direction and therefore
1s provided with safety valves 12 and 19’
and make-up valves 13, 13” on both sides.
The safety valve 12 is shown in section in
Fig. 1. 121 is a valve casing which is in-
serted m the bottom of the pump cvlinder,
122 15 the spindle of the valve, and 123 is the
spring which tends to hold the valve on its
seat. The make-up valve 18 has been shown
m Iig. 10, It comprises a bush which is
threaded into the wall of the pump cvlinder
and perforated at 131, and a valve body 132
on a seat 133.

The valves 12, 12’ are normal safety valves
which are adjusted for a given pressure by
varymg the tension of their springs. When
the predetermined pressure is exceeded. for
instance, when the load on the motor unit be-
comes excessive or when an unusual resist-
ance occurs in the gear on account of irrecu-
larities, the valves will open and permit
liqmid to escape into the oil chamber sur-
rounding the pump cylinder until normal
pressure has been reestablished. T.oss of
Iiquid due to the operation of the safety
valves or to leakage is made up for by the
valves 13, 187 which open when the pressure
in the liquid chamber exceeds the pressure
on the suction side of the pump. As will
appear from KFigs. 2 and 3, the pump cylin-
der 1 may be so displaced with respect to its
rotor 23 that the direction in which the rotor
24 1 the motor cylinder 2 is rotating, is re-
versed.  The distance D between the centres
of the shafts 21 and 22 is constant but the
ceeentricities I8 and e of the pump and motor
cvlinders. respectively, are variable. In Fig.
2 the motor cylinder 2 is adjusted for any
cdesired eccentricity e which may be varied
as described, but the pump ecylinder 1 has

~been adjusted to its limit of eccentricitv so

that its rotor 23 is in contact with the cylin-
der 1 at 1ts upper side. The rotor 23 rotates
clockwise, the hiquid flows down in the pipe
3" and up in the pipe 8 and rotation is im-
parted to the rotor 24 of the motor in clock-
wise direction. When, however, the position
of the pump cylinder 1 is reversed with re-
spect to its rotor, as shown in Fig. 3, so that
the lower side of the rotor is in contact with
the pump cylinder, the flow in the pipes 3 and
3" will be short-circuited, that is, the liguid
will flow from the pipe 8 to the pipe 87 at the
side of the pump eylinder which is facing the
motor cylinder without flowing about the ro-
tor 23 of the pump, as shown in Fig. 2. The

consequence 1s that the liquid flows down in

the pipe 3 and up in the pipe 8’ and so anti-
clockwise rotation is imparted to the rotor
24 while the rotor 28 still rotates clockwise.

It will be understood that the motor, not-

withstanding the reversing of the direction
In which its rotor 24 is rotating, may be ad-
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justed within the range of its eccentricity, as .

described above.

" Referring now to Fig. 4, 45 is an upright.

of a machine tool, for instance, a lathe or the
like and 46 is a bracket on the upright in

‘which ‘the casing 14 is pivotally carried. A

sprocket 47 is secured on the shaft 22 at the
‘rear of the casing and a chain 48 imparts ro-

. tation to a sprocket 49 on a shaft of the ma-

10

chine. A pinion 50 is keyed on the latter
shaft and meshes with a wheel 51 on a paral-

lel shaft. - :

16

“and a cam on the shaft 52 corresponding to
the cam 10 on the shaft 44 in Fig. 1 acts di-

In this case the handle 9 for*th.roWi'n out
the pump unit is arranged on a shaft 52
which is carried in the base of the casing 14

rectly on the cylinder 1 instead of acting on

the collar 11. This modification has not been

20
- expert.

Instead of being pivotally carried on the.

25

30

and therefore its pump cylinder 1 is provided

35
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" which have been described with reference to
Fig. 1, may be applied although they have
not been illustrated. On the other hand, in

45

- this case it suffices to provide a by-pass or =
 .relief valve generally indicated at 17 by

ing from the cylinder 1. This valve com-

illustrated as 1t

upright, the casin% 14 may be secured to the
upright by a suitable face plate, as is shown
in Fig. 6. | ' |

“Referring now to F1g5, 'fhis'gea;r"is' de-

_signed on the same principle as that illus-
trated in Fig. 1, and corresponding parts

have been indicated by the same reference
numerals and will not again be described.
" The pump of this gear is not reversible

only with a single safety valve 12. The rod
4 is replaced by a tube 53 in which a sprin

inserted. It will be understood that the op-

eration of the connecting element between the

cylinders 1 and 2 is the same as that described

‘with reference to Fig. 1 and that the means

for varying. the effective length of the red

this case it is not necessary to throw out the
pump by means of the handle 9 when it is
‘desired to arrest the motor as the pump ro-
tates in one direction only, and therefore in

which the liquid under pressure from the de-
livery pipe 3 may be by-passed into the cas-

‘prises a valve body 170 which is seated on a.

- tapered. face in the body of the cylinder 1,

00

“and is provided with a spindle 171 for oper-

ating 1t.

~ In the present instance means ﬁfre ﬁrovid'ed
“in connection with the cylinder 1 of the pump

- {for equalizing transverse forces so as to facili-
- 60

tate its movement in the guide 35. Grooves

15 and 15’ are formed in the outer face of the

cylinder 1 and connected with the space with- .
~ in the eylinder by bores 16 and 16”.  Obvious-

. ly, the grooves and bores might also be pro-
65

‘vided on the cylinder 2 of the motor, particu-

will be understood by any

. machine-which per

g ‘which is secured on the pump shaft 21.
54 corresponding to the spring 6 in Fig. 1 1s

18 is equipped wit

. o

larly if its diameter is equal to that of the

Eump cylinder. In the example lustrated,
owever, the motor cylinder 2 is without the

equalizing system as its inside diameter s
Jarger than that of the pump cylinder 1 and

therefore the motor cylinder 2 has only a short

spigot-like extension ‘beyond the shoulder 33
which does. not permit the arrangement of

equalizing means as does the larger area avail-

able in the pump cylinder 1. The force ex-

erted at the wheel 30 and the spindle 19 1s
g0 considerable that equalizing means are not

indispensible in the motor cylinder. The size

70

75

of the cylinder is only a secondary considera-

‘tion with respect to the equalizing system, the
primary consideration being the general type -

of supports for the cylinder. The equalizing

system is provided whenever the area avail-

able for guiding the motor cylinder 2 is com-
paratively large. - S '

" The spigot at the end of the motor cylinder
fits the guide 35 in which the pump cylinder 1

80 .
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slides. At the opposite end of the motor cylin- B

der is provided with the boss 81 and the parts
connected therewith, including the hand

wheel 30, are the same as described with ref-
-erence to Fig. 1.~ - . .
Referring now to Fig. 6, thisillustratesthe
ear to the frame 55 of a
orms reciprocating move- 95
planer. 63 is a flange

adaptation of my

ments, for instance, a

00
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at one side of the casing 14, by which it 1s .
secured ‘to the frame 55, and 27 1s a pulle,y o

" The pump is adjusted and reversed as de-

suitable means may be provided for connect-

‘seribed with reference to Figs. 2and 8. Any

ing the gear 14 with moving parts of the ma- -

chine so as to control its operation in con- .

formity with the operation of the machine.
For instance, I may provide a pinion, not

105

shown, on the shaft 22 of the motor which
meshes with a rack on any reciprocating part -

of the machine, for instance, its table, not

shown. Lugs 64,64 are carried on, or opera-
tively connected with, the reciprocating
and are fitted to slide on

110

part
a bar 56. Kitted to

slide on the bar between the lugs is a sleeve

65 with a pin 59. 57 is a double-armed lever
which is fulcrumed on the frame 55 at 58 and
‘engages the pin with a slotted eye at the end

of its upper arm, and 60 is a link connected

with an arm 61 on a shaft 18 for regulating
“the position of the pump cylinder 1. The

shaft 18 corresponds to the spindle 19 in Figs.
1 and 5 but in the present instance the shaft

that the cylinder is reciprocated upon rota-
tion of the shaft. This mechanism controls
the motion required

motion of the pump cylinder, being connected

115

120

a cam or the like, not:

shown, for engaging a recess 1n, or a projec-

tion or, the pump cylinder 1, in such manner - - .
) 126

_ for adjusting the gear by
displacing the pump cylinder and the motor
cylinder merely moves in conformity with the

130
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29

30

- bar 56 is performed

39

ustrated in Fig. 3 by

4.

thereto by the connecting element described.
‘The motion of the motor cylinder is limited
by a threaded
check the eccentricity of the motor corre.

sponding to the normal speed of the machine
1s adjusted. The check 62 has been indicated

m Fig. 8. The displacement of the pump

causes a corresponding displacement of the
motor, the means for effecting
same as when, conversely, the pump is dis-
placed by the motor. Fig. 8 shows the motor
cylinder in its upper final position and en-
gaged with the check 62. T1In this position

‘the motor is rotating at its normal speed cor-

responding to the operating or forward stroke
of the bar 56.
cylinder 2 and its rotor 24 is comparatively
large as shown in Fig. 2 and for the sake of
simplicity the pump is showh at maximum
eccentricity. When the pump cylinder 1 is
now moved downwardly from ihe position
| the system 57, 60,
611t will entrain the motor cylinder 2 through
2 certain small distance and move it out
of contact with the checlk 62, By displacing
the pump cylinder the motor is reversed byt
at the same time its eccentricity is reduced
while the eccentricity of the pump cylinder is
the same but oppostte its original eccentricity,
as shown in Fig. 2. The output of the pump
therefore is not varied but the speed of the
motor 18 increased and the return stroke of the
at this increasing speed.
When the pump is again reversed, the several
operations will occur in, opposite sequence.
The motor cylinder is entrained by the pump

- cylinder until it is arrested by the check 62

40

50

60

Obviously the ratio may

while the pump cylinder moves into its posi-
tion of maximum eccentricity in upward di-
rection and independently of the motor cyl-
inder as showrn in Fig. 8 and the gear 1S now

ready for another forward stroke of the bar
56. ' -

For a_given position of the check 62 and

with a given displacement of the pump cylin-
der from its upper position in Fig. 3 into its
lower position in Fig. 2 the ratio of the for-
ward and return speeds of the motor and con-
sequently of the bar 56 will be constant, the
return stroke being performed at a higher
speed than the operating or forward stroke.
varied by varying
the displacement of the pump cylinder or the
position of the check 62, or both factors. For
a2 given adjustment, however, the operating
conditions will be the same.

. In the present instance, the casing 14, in-
stead of being fulcrumed to the upright 55,
1s connected thereto by means of a face plate
63.

I wish it to be understood that I do not
desire to be limited to the exact details of
construction shown and described for obvious
modifications will occur to a person skilled in

the art.

check 62. By means.of this

this being the

The eccentricity of the motor

1,777,851

I claim :— L o

1. A hydraulic change-speed £ear cCompris-
ing a motor unit and a pump-unit, each unit
having a casing and a rotor, means for vary-
ing the relative position of said casing and
sald rotor of each unit, and a connecting ele-
ment between those parts of the units which

-are displaced for varying said relative posi-
tion, said element being fixed to one of said

parts and adapted to move within limits with
respect to the other part.

2. A hydraulic change-speed gear compris-
Ing a motor unit and a pump unit, each unit
having a casing and a rotor, means for vary-
Ing the relative position of said casing and
sald rotor of each unit, and a connecting ele-
ment between those parts of the units which
are displaced for varying said relative po-
sttion, said element being fixed to one of said

parts and adapted to move within limits with :

respect to the other part, said motor unit
having a larger range within which said
relative position can be varied than said pump
unit. | R _

8. A hydraulic change-speed gear com-

70)

80

00

prising & motor unit and a pump unit, each

unit having a casing and a rotor, means for
casing

varying the relative position of said
and said rotor of each unit, a connecting ele-
ment between those parts of the units which
are displaced for varying said relative POs1-
tion, said element being fixed to one of said
parts and adapted to move within limits with
respect to the other part, and means for
varying the effective range of said connect-
ing element.

4. A hydraulic change-speed gear COmMpris-
ing a motor unit and a pump unit, each unit

having a casing and a rotor, means for vary-

Ing the relative position of said casing and
sald rotor of each unit, a connecting element
between those parts of the units which are
displaced for varying said relative position,
sald element being fixed to one of said parts
and adapted to move within limits with re-
spect to the other part, and means connect-
ed with said element for displacing that part
to which said element is fixed, independently
of the other part. _ .

9. A hydraulic change-speed gear compris-
ing a frame,
1n said frame, each unit having a casing and
a rotor, each casing having a cylindrical part,
guides for the parallel displacement of each
casing in said frame, and a connecting ele-
ment between said casings, said element eing
fixed to one of said casings and adapted to
move within limits with respect to the other
casing. - |

6. i hydraulic change-speed gear compris-
ing a frame, a motor unit and a pump unit in
sald frame, each unit having a casing and
3 rotor, each casing having a cylindrical
part, said cylindrical part having a passage
extending from its inside to its outer face,

a motor unit and a pump unit

100
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- casing in said frame, and a connecting ele- =

5

- casing. | - S
- 7. A hydraulic change-speed gear compris- .

guides for the parallél 'displa;cement' of each
ment between said casings, said element be- =
ing fixed to one of said casings and adapted -
to move within limits with respect to the other

ing a frame, a motor unit and a2 pump unit in
said frame, each unit having a casing and
a rotor arranged eccentrically in its casing,
a connecting element between said casings

which is secured to one casing and adapted to

“move within limits with respect to the other
_casing, and means for varying the position

15 -of the last-mentioned casing with respect to

“its rotor independently of the other casing.

" a connécting element between said casings !
~ which is secured to one casing and adapted .

8. A hydraulic changé-speed gear compris-

ing a frame, a motor unit and a pump unit

in said frame, each unit having a casing
adapted to be displaced in said frame so as
to vary its position with respect to its rotor,

to move within limits with respect to the

o5 other casing, and means attached to one of

19
et &

30

9. A hydraulic changé-speed gear compris-
ing a frame, a motor unit and a pump unit in

said frame, each unit having a casing adapt-

ed to be displaced in said frame so as to vary

its position with respect to its rotor, means

~ attached to one of said casings for displacing
it in said frame, a rod secured to one of said

35

- said rod and said casing.

~ casings, a dog on said rod, and an abutment on. -
the other casing adapted to engage said dog

on said rod in a given relative position of

7710, A hydraulic change-speed gear com-

40

prising a frame, a motor unit and a pump

unit in said frame, each unit having a cas-.~
ing and a rotor arranged eccentricaily in its

~ casing, a connecting e¢lement between .said

45

50

casings which is secured to one casing. and

3 ada%ted to move within limits with respect
to t

position of the last-mentioned casing with'
~ respect to 1ts rotor independently of the other

~ casing, and pipes connecting said casingsand -

e other casing, means for varying the

adapted to maintain their connection not-
withstanding the relative displacement of
said casings. . L

11.'A hydraulic change-speed gear com-

- prising a motor unit and a pump unit, each

58

~unit having a casing and a rotor, means for
reversing the flow of liquid from said pump ...

unit, means for varying the relative position

of said casing and said rotor of each unit,
“and a connecting element between those parts
- of the units which are displaced for varymmg

said- relative position, said element being -
fixed to one of said parts and adapted to

. mO.‘VG Wlthin limltSWlth reSpect-to thaz.other_ B

In _teaﬁhibny _ivhareof IfﬁﬁX-my-signature; -

1,777,851

- WILHELM KUHN.
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