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This invention relates to a rope drum, especial-
Iy for lifts having a regulable hydraulic drive.
Regulable drives require in general additional
implements to be attached especially outslde of
the rope drum. These arrangements necessltate,
therefore, a comparatively large space for hous-
ing them and cannot, in consequence thereof, be
employed in cases In which only a small place
is avallable,

The present Invention is based on the discovery
that hydraulic drives comprising, with considera-
tion to their comparatively easy regulableness, a
pump and a motor are particularly suited to be
placed into the Interior of the rope drum in that
this affords the possibility to arrange also the
regillating device within said drum.

Besides this characteristic feature of the In-
vention, another characteristic feature consists
therein that the regulating device located within
the rope drum is provided with a contro! shaft
extending parallel to the axle of the driving gear,
this shaft belng coupled with the motor or with
the pump or with both these parts by the (n-
termediary of sultable control members, for In-
stance cam disks or the Hke. Arranging the
gearing, including the control device, within the
rope drum renders it possible to attain certain
further important advantages, as will appear
from the detailed description of certaln particu-
lar constructional forms dealt with herelnafter,

The invention comprises, however, also a par-
ticular design of the regulating device ltself, in
that in this device the maximum speed accom-
modates Itself automatically to the load at the
time belng. For this purpose, the regulating de-
vice is, according to this invention, provided with
elther only one abutment member or with a
plurality of such members by which the length of
the transmission path 1s limited, preferably only
one end abutment member Is provided for lUmit-
ing the eccentricity of the hydraulle motor In
both directlon of rotation.

The invention Is illustrated diagrammatically
and by way of example on the accompanying
drawings on which Flgure 1 shows & longitudinal
section through s rope drum designed according
to this invention. Figure 2 shows g transverse
section in the plane IT—II of Fig. 1, a few parts
belng omitted {n this figure. Figure 3 !s a plan

of the control part of the gear pump, and Fig. 4 -

is a plan of the control part of the motor,

On the drawing, { (Fig. 1) denotes the rope
drum which is supported in the usual manner
in a casing 2, the shell § of which Is provided
with a longltudinal slot 4 for the passage of the
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rope. The casing 2 is closed at its frontal ends
by means of flanged covers 5 and 6. The cover
§ constltutes a rigid bearing for the casing T of
the hydraulic gearing, and the cover § Is provided
with a cylindrical collar 8 forming a bearing for
& cylindrical extension % of the casing 7 and
permitiing an axlal displacement of sald exten-
slon. The easing T embraces with its middle
portion an annular member 10 which may be
integral with sald casing. Sald member I8 di-
vides the caslng Into two parts, of which that
on the left side serves for the reception of the
pump and that on the right side serves for the
reception of the motor,

The blade drum (i of the pump which (the
blade drum) is connected up to sald motor across
a clutch Is supported in a race bearing 12 abut-
ting on the cover § and in a race bearing 13
abutting on the annular member 8. The blade
drum Ii 1s enclosed by a casing that is adjust-
able eccentrically with respect to the drum and
consists of a ring (4 provided with lateral covers
15 and 16. These covers have rim flanges and
abut on the supporting frame 19 by the inter-
mediary of race bearings {7 and [8, which are
displaceable radially with respect to the gearing
aXle in guides 20 (Fig. 3).

The supporting frame {9 shown in the left-
hand half of Fig. 1 iIs provided with a plvot 21
engaging a curved slot 23 across g race socket 22
provided in a dlsk plece 25 keyed to the control
shaft 24. The control shaft is supported in the
covers § and 6 and can be adjusted by means of
a hand wheel (not shown). The exient of the
displacement of the supporting frames 19, which
are rigidly connected with one another by webs
26, In dependency of the turning of the control
shaft, Is determined by the shape of the curved
slots 28, .

With the chamber formed by the casing sur-
rounding the drum are arrahged In known man-
ner the blade pistons 21, of which one is visible
in Flg. 1. Within the drum i is provided g
gulde axle 29 that abuts on & roller bearing and
is rigidly supported at one of Its endsin a flange 6.

The hydraulle motor shown in the right-hand
haif of Fig. 1 Is designed similar to the pump so
that no detalled description of 1ts construction
Is necessary, but I mentlon, anyhow, separately
that the projecting end of the drum 30 is pro-
vided with a toothlng 3f meshing with gear
wheels arranged in a chamber provided in the
flange 6. The control means for the supporting
frame 32 correspond, as regards their construe-
tion, substantially with those provided for the
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supporting frame 19, there existing only that
one difference that the shape of the curved slot
33 (Flg. 4) is accommodated to the motor. The
control slots 23 and 33 are so designed that the
conirol of the pump and of the motor can be
effected with the aid of only one control! shaft.
With such an one-lever control there is, in gen-
eral, provision made that the eccentricity of the
motor has attained its maXimum value when
that of the pump is the smallest. Furthermore,
the eccentricity of the motor maintains {ts maxi-
mum value substantially over the entire regula-
tion range of the pump so that the régulation of
the motor Joins substantially the regulation of
the pump. This condition is true, as a matter
of course, for both directions of rotation,

The control slots might also be provided at
the supporting frames whereas the pivots en-
gaging said slots might be arranged at levers of
the control shaft.

In order to attain a greater accuracy of ad-
justment, the control member may be formed by
a pinion keyed to the shaft 24 and meshing with
the toothing of a ring supported in the gear

casing and acting on the supporting frame by -;

the Intermediary of a sultably shaped control
slot and & pivot engaging this slot.

In order to obtain spaece for housing the requi-
site amount of the driving agent, the chamber
34 provided in the flanged cover 6 and contain-
ing the gear wheels Is made use of for sald pur-
pose. This chamber communicates with the
working spaces of the pump and the motor
through vertical bores 3%, as well as through

bores 36 extending axially through the pgulde =

axle 29, on the suction slde and on the pressure
side respectively.

In the gear caslng is provided a journal 37
for a two-armed lever 38, the end 39 of which
co-operates with an abutment member 40 se-
cured to the supporting frame of the hydraulic
motor, whereby the extent of the eccentrical
adjustment of the motor is determined. The
other end (4{) of said lever 38 engages across
a ball clutch a piston 42 supported radially shift-
able wlth respect to the gear axle in a bore 45
of the cover 6. The piston & abuts across a
screw-threaded pin 44 that is adjustable from
the outside on a compressive spring 45. The
bore containing the plston 42 is closed by means
of a screw-threaded cover 46. An extermally
screw-threaded sleeve 4T which can be fixed In
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its normal position serves as an end abutment
for the piston 42, The space above this plston
communicates through a hole 48 and a conduit
49 (Fig. 2) with that passage of the two conduits
38 which serves as pressure passage.

The manner of operation of the device is as
described hereinafter, but I abstain from de-
scribing also the meanner of operation of the
gearing as this is known and does not form a
part of the present invention.

By turning the control shaft 24 first the pump
is caused to supply the driving agent to the
motor so as to start same, but owing to the
weight of the load to be lfted the driving
agent 1s subfected to a pressure which is higher
than the pressure existlng at idle running. ‘The
thus increased pressure of the driving agent
acts upon the piston 42 by which the two-armed
lever 38 and, thus, also the limiting abutment
members 83 are adjusted counter to the action
of the spring 46, the adjustment corresponding
with the welght of the load existing at the time
being. When now the control shaft is further
turned, first the pump is adjJusted to its maxi-
mum eccentricity and thereafter the eccentricity
of the motor Is decreased by the limiting abut-
ting member in dependency of the weight of
the load allowed at the time being. As by the
characteristic of the counter-acting compres-
sive spring 4% for the limiting abutment member
39 this member determines, in the case of a load
of great welght of the load ellowed at the time
being. As by the characteristic of the counter-
acting compressive spring 456 for the limiting
abutment member 39 this member determines,
in the case of a load of great weight, the ap-
pertaining ratio of transmission already at a low
pressure of the driving agent, the performance
will be smaller at low weight of the load and
at the usual design of the control curve of the
pump at which & constant feed over the entire
range of the hydraulic moter is obtalned.

In order to maintain the performance on &
constant value over the entire range of the hy-
draulic motor, the sine curve of the motor is so
designed that the pump gets an additional en-
largement of the eccentricity during the regula-
tion of the motor, in such a manner, that the
product of the amount dellvered and the pres-
sure of the driving agent Is constant over the
entire regulation range of the motor.

ERWIN STURM.,



