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This invention relates to a balance and more particu-
larly to a laboratory or analytical balance having remov-
able weights and an operating device for mechanically
placing in position and lifting-off these weights.

Objects of the invention are to provide a balance of
the type stated having a set of removable weights which
are- ring-shaped and have dimensions graduated in such
manner that any ring-shaped weight encloses with clear-
ance the next smaller weight so that the smaller weight
may be moved through the ring aperture of the next larger
weight, supporting means on a carrier suspended from the
outer knife edge of the balance beam for horizontally sup-
porting said ring-shaped weights, members for lifting-off
said ring-shaped weights in a vertical direction from said
supporting means, and an operating device for actuating
said lifting-off members. The set of removable ring-
shaped weights may embrace an entire weight decade,
the heavier weights of said weight decade surrounding
the lighter weights. Objects are to provide, in a balance
of the type stated, a carrier suspended from the outer
knife edge of the balance beam having a rod which extends
in the vertical direction below said outer knife edge, a set
of removable ring-shaped weights each of which surrounds
said rod in the space below said outer kaife edge, sup-
porting means radially extending from said rod for hor-
izontally supporting said ring-shaped weights, a plurality
of simultaneously operated lifting-off members for each
of said ring-shaped weights in order to lift-off the respec-
tive weight from said radially extending supporting means
in a vertical direction, said lifting-of members passing
through in the space between said radially extending sup-
porting means, and an operating device for the lowering
or raising of said lifting-off members. A further object
is to provide a balance of the kind outlined having a car-
rier extending in the vertical direction and suspended from
the outer knife edge of the balance beam, a set of concen-
trically arranged ring-shaped weights, a plurality of levers
movable about horizontally disposed axes and extending
tangentially to said ring-shaped weights, a lifting-off mem-
ber fastened te the free end of each of said levers in order
to move said weights in a vertical direction, supporting
means ‘on said carrier for supporting said ring-shaped
weights in a horizontal position, a disc-like member
adapted to rotate abcut the cominon vertical axis of said
ring-shaped weights, a plurality of concentrically disposed
cams on said disc-like member, rollers provided on each
of said levers which rest upon said cams, and manually
operable means for rotating said disc-like member, said
means including an operating knob and a toothed wheel
gear. Yet another object is a balance and more par-
ticularly an analytical balance of the character described
and comprising a carrier suspended from the outer knife
edge of the balance beam, a first set of concentrically
arranged ring-shaped weights, a first set of supporting
means on said carrier for horizontally supporting said
first set of ring-shaped weights, a first set of members for
lifting-off said ring-shaped weights in a vertical direction,
a first operating device for actuating said lifting-off mem-
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bers, a second set of concentrically arranged weights dis-
posed in the space below said first set of ring-shaped
weights, a second set of supporting means on said carrier
disposed below said first set of supporting means and
adapted for horizontally supporting said second set of
ring-shaped weights, a second set of members for lifting-
off the ring-shaped weights of said second set of weights,
and a second operating device for actuating said second
set of lifting-off members.

These and other objects and the advantages of the inven-
tion will best be understood from the following description
of a specific embodiment when read in connection with the
accompanying drawing, wherein like reference characters
indicate like parts throughout the figures and in which:

Figure 1 is a sectional front elevation of a balance em-
bodying the novel features of my invention, along the line
1—1 in Figure 2, parts thereof being broken away to better
ilustrate the construction; and

Figure 2 is a horizontal section seen along the line 22
in Figure 1.

Referring to the drawings, the balance housing is shown
only in part for the sake of clarity. An intermediate
horizontal partition 4 adjoins the upper parts of the front
wall 3 of the housing. The two side walls 5 (Figure 2)
are constructed to be removable in the custornary way.
The column 6 is screwed on the partition 4 and at its
upper end has the pan 7 for supporting the centre knife
edge 8 of the balance beam 9, which is preferably of
asymmetrical construction. The right-hand arm (shown
only in part) of the balance beam 9 carries a counter-
weight fastened to it (not shown). The shorter left-
hand arm of the balance beam 9 has an outer knife edge
10 on which a carrier having a rod 12 is suspended in
known manner by means of a pan 11 and an equalising
joint. The partition 4 has an aperture 13, through which
the rod 12 projects freely. At the bottom end the rod
12 has an internal thread 14 into which the suspension
device, containing another joint, for the balance pan can
be screwed. 'This suspension device and also the balance
pan itself are not shown in Figures 1 and 2; these parts
of the balance are lccated beneath the partition 4. The
base of the balance with the levelling means and the slid-
able or rotatable windows, through which the objects to
be weighed can be placed on the balance pan, are also
situated below the partition 4.

The entire arrangement for mechanically placing in
position and lifting-off the removable weights is accom-
modated above the intermediate horizontal partiticn 4.
The removable weights are supported on the same rod
12 which also carries the balance pan, so that the load-
ing of the balance beam 9 is approximately constant in
known manner. For this purpose the rod 12 has three
supporting parts 15 fastened on it like spokes, and which
extend radially outwards, as shown in Figure 2. For
reasons of clarity, in Figure 1 only one of these support-
ing parts 15 is shown in section. The supporting
parts 15 have a number of wedge-shaped recesses
16 corresponding to the number of weights; in them ring-
shaped weights 17, 18, 19, 26 of the set of weights can
rest. In accordance with Figure 1, only the ring-shaped
weights 17 and 26 are deposited on the supporting parts
15, while the ring-shaped weights 18 and 19 are lifted
off these supporting parts. Figure 2 shows the ring-
shaped weights 17 to 20 in a partly broken away repre-
sentation, in order to be able to show in plan view the
parts of the arrangement sitnated below these weights,
The weights 17 to 20 have dimensions graduated in such
manner that in each case a larger ring-shaped weight
embraces the next smaller weight with a clearance, so
that a smaller weight can be moved in the vertical di-
rection through the ring aperture of the next larger
weight when all the ring-shaped weights 17 to 20 of




2,764,400

3

the set are disposed concentrically to one another and
horizontally in respect of their annular plane. In order
that the ring-shapsd weights 17 to 28 may emnbrace
an entire weight decade, the weight 17 can for example
be given five units of the decade, the weight 18 two, and
the two weights 12 and 29 one weight unit each. Taking
into accouant the different ring diameters, the weights are
given, as illustrated in Figure 1, correspondingly differ-
ent heights in the vertical direction, that is to say per-
pendicularly to the plane of the ring.

In order to be able to lift the annular weights 17 to
20 off the supporting parts 15 of the rod-like carrier 12,
three lifting members 21 are associated with each weight,
as is indicated for the ring-sheped weight 18. The lift-
ing members 21 project upwards between the support-
ing parts 15 and have recesses 22 of suitable dimensions
for receiving the weights (Figure 1). Each lifting mem-
ber 21 is fastened to the free end of a lever 23 con-
structed as a leaf spring. The other end of the leaf
spring is clamped fast in a bent-over plate 24, or in
the case of a non-resilient lever 23 the latter is pivotally
connecied to the plate 24 in such manner that the lever
23 may be moved about a horizentally disposed axis. The
plates 24 (Figure 2) are in turn screwed te the column
6 or to supports 25 fastened on the pastition 4. For the
sake of clarity the two supports 25 are not shown in Fig-
ure 1. The leaf springs 23 acting as one-armed levers
are also disposed (Figure 2) that they extend in the
taugential dircction in relation to the appertaining ring-
shaned weights 17 to 28. At their botiom end (Figure
1) the lifting members 21 have rotatable rollers 26.
Below the ring-shaped weights 17 to 20 is situated a ro-
tatable disc-like member 27, which in the embodiment
illustrated is mounted by means of the V-rollers 28. In-
stead of the Y-rollers 28 however, other means may
also be employed for the rotatable mounting of the disc
27. The axes 29 for the V-vollers 28 are fastened di-
rectly in the partition 4 (Figures 1 and 2). A central
aperture 38 provided in the disc 27 (Figure 1) allows
the free passage of the rod 32 of the carrier. A gear
wheel 32 meshes with a toothed crown 3% provided cn
the outside of the disc 27 and is mounted on the shaft
34" provided with the operating knob 33. The trans-
mission ratic of the tcothed gearing 31, 32 is such that
three full revolutions of the knob 33 give one full revo-
lution of the disc 27. order now to operate the
lifting-of members 21 for the different weights by turn-
ing the knob 33, the disc 27 has upwardly projecting
which are so distributed that in each case all
ifting-0f members 2% which are allocated to a
ring-shaped weight 18 are simuitaneously raised or low-

The cams 34 have bevellings 34’ leading to the
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surface of the disc 27, in order that the rollers 26 can
be gradually raised and lowered. In Figure 2 the high-
est part of the cams 34 is designated by 34’’, while the
bevellings situated at the two ends of the cams are in-
dicated by 34'.

As Figure 2 shows, a separate cam is associated with
each weight and is provided on the disc 27 beneath the
respective weight, so that the cam tracks allocated to
the different weights 17 to 20 are situated on circles con-
centric to one another. The length of the cams 34, viewed
in the peripheral direction of the disc 27, and also their
distribution in the peripheral direction are so arranged
that on onec full revolution of the knob 33 the ring-
shaped weights 17 to 20 are lifted off in a cycle in which
the sum of all weights lifted off is increased in stages by
the unit of the respective weight decade.

As shown in Figure 1, the weights 18 and 19 are lifted
off; in accordance with the foregoing explanations, this
corresponds to a weight value of three units of the dec-
ade which can be covered by the weights 17 to 28. If
disc 27 is turned in the counter-clockwise direction,
the weight 20 is first also lifted off, so that now four
weight units of the decade have been lifted off the sup-
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porting parts 15. On a further rotation of the disc 27
in the counter-clockwise direction the weights 18, 13,
24 are placed back on the supporting parts 15, and in re-
turn the weight 17 is lifted off, this laiter weight com-
prising five weight units of the decade. A scale can ac-
cordingly be provided on the cperating kacb 33, showing
the values of the weight units from zerc to nine in their
natural sequence. The indication of the weight values
lifted off at any particular moment can also be shown
on a figure velier, which is driven by means cf a corre-
sponding tocthed wheel gear by the toothed crown 31

As can be seen from Figure 1, a unit of the arrange-
ment for mechanically placing in position and lifting off
the ring-shaped weights has only a small structural height.
By a unit is understood in this connection the controllable
weights 17 toc 28 of 2 set of weights, the supporting parts

13 disposed on the rod 1% of the carrier for these weights,

the lifting-off members 21 for all the weights, and the
means of transmission of the operating device, which

consists of the levers 23, the disc 27, and the cam
crowns 34. If a plurality of sets of weights are to be
used, a plurality of such units can advantageously be
disposed one above the other in space, without resulting
in too great a structural height. In Figure 1, two such
units are shown, the upper of the two units containing the
removable weights 37 to 40, which for example all have
a weight which is smaller by the factor ten than the
weights 17 to 28 of the lower unit which are situated be-
neath them. The upper unit has supporting parts 35
fastened on the rod-like carvier 12 and provided with
recesses 36 to receive the ring-shaped weights 37 to 4¢.
Viewed in plan correspending to Figure 2, the supporting
parts 35 are situated exactly above the supperting parts
15, The lifting-of members 41 have wedge-shaped

guides 42 for the ring-shaped weights 37 to 48, and are
mounted on the free ends of i levers 43. The

levers 43 are in turn fastened in plates 44 which arc
screwed to the column 6 or to the supports 25 in such
manper that the levers 43 come (o lie exactly above the
levers 23. Rollers 46 arc provided as transmission means
for the smooth lifting and lowering of the lifting-off mem-
bers 41. Beneath the rollers 46, a disc 47 is rotatable by
means of V-rollers 49 and their bearing bolts 49. The rod
12 projects through the central aperture 50 provided in the
disc 47. The disc 47 has on the outside a toothed crown
51, in which engages a gear wheel 52 which is fastened on
the shaft 54 together with the operating knob 53 allo-
cated to this unit. The disc 47 has in addition cams 585,
which in respect of their dimensions and distribution are
of the same construction and arrangement as the cams
34 on the disc 27. The discs 27 and 47 can thus be
turned completely independently of one another with the
aid of the operating knobs 33 and 53. In accordance with
Figure 1, the ring-shaped weights 37 and 38 lic on the
lifting-off means 41 and are thus lifted-off, while the ring-
shaped weights 39 and 49 rest on the supporting members
35.

The unit which contains the ring-shaped weights 37 to
49 has practically the same individual parts in the operat-
ing device for lifting-off and placing on the weights as
the unit containing the weights 17 to 28. In the case of a
plurality of units disposed one above the other a very
easily visible construction of the entire arrangement is
cbtained, which moreover permiis good utilisation of the
space inside the housing of the balance. The ring-shaped
weights, which are concentric to one ancther and in rela-
tion to the rod 12, and also the above-described operat-
ing device ensurc the lifting-off and placing in position
of the weights, without the movably suspended rod 12
changing its position. The rod 12 will therefore also
perform no penduium movement when weights are lifted
off or placed in position. The arrangement described is
consequently suitable for semsitive laboratory or analyti-
cal balances and in particular for balances having asym-
metrical balance beams, in which the balance pan and the
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removable weights are suspended on the same balance
beam arm.

The invention is not limited to the particular embodi-
ment herein shown and described and modifications which
may occur to those familiar with the art fall within the
spirit' and scope of the invention as set forth in the
following claims.

I claim:

1. A balance, comprising a balance beam, a carrier,
said balance beam having a centre knife edge for its sup-
port and an outer knife edge for suspension of said car-
rier therefrom, a set of ring-shaped weights having dimen-
sions graduated in such manner that any of said weights
encloses with clearance the next smaller weight so that
the smaller weight may be moved through the ring aper-
ture of the next larger weight, supporting means on said
carrier for horizontally supporting said ring-shaped
weights in a position concentric to one another, mem-
bers for lifting-off each of said ring-shaped weights from
said supporting means in the vertical direction, and an op-
erating device for actuating said lifting members in order
to lift-off or to place on said ring-shaped weights in a pre-
determined sequence.

2. The invention as recited in claim 1, wherein said set
of removable ring-shaped weights embrace an entire
weight decade, the heavier weights of said weight decade
surrounding the lighter weights.

3. A balance, comprising a balance beam, a carrier
having a rod, said balance beam having a centre knife
edge for its support and an outer knife edge for suspen-
sion of the upper end of said carrier therefrom, said rod
extending in the vertical direction below said outer knife
edge, a set of concentrically arranged removable ring-
shaped weights each of which surrounding said rod in
the space below said outer knife edge, supporting means
radially extending from said rod for horizontally sup-
porting said ring-shaped weights, a plurality of simultane-
ously operated lifting-off members for each of said ring-
shaped - weights in order to lift-off the respective weight
from said supporting means in a vertical direction, said
lifting-off members passing through in the space between
said radially extending supporting means, and an operat-
ing device for the raising or lowering of said lifting-off
members.

4. The invention as recited in claim 3, wherein the
centre of gravity of each of said ring-shaped weights is
disposed vertically below the edge of said outer knife
edge.

5. A balance, comprising a balance beam, a carrier
extending in the vertical direction, said balance beam
having a centre knife edge for its support and an outer
knife edge for suspension of said carrier therefrom, a
set of removable ring-shaped weights having dimensions
graduated in such manner that any of said ring-shaped
weights encloses with clearance the next smaller ring-
shaped weight so that a smaller weight may be moved
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through the ring aperture of the next larger weight, sup-
porting means on said carrier for horizontally support-
ing said ring-shaped weights in a position concentric to
one another, members for lifting-off each of said ring-
shaped weights from said supporting means in the ver-
tical direction, a disc-like member adapted to rotate about
the common vertical axis of said ring-shaped weights,
a plurality of concentrically arranged cams on said disc-
like member for the raising or lowering of said lifting-
off members, and manually operable means for rotat-
ing said disc-like member.

6. The invention as recited in claim 5, wherein said
rotatable disc-like member has a toothed crown disposed
externally of the outermost cam and said manually opera-
ble means comprise an operating knob and a toothed
wheel gear meshing with said toothed crown.

7. A balance, comprising a balance beam, a carrier
extending in the vertical direction, said balance beam
having a centre knife edge for its support and an outer
knife edge for suspension of said carrier therefrom, a
set of concentrically arranged ring-shaped weights, a
plurality of levers movable about horizontally disposed
axes and extending tangentially to said ring-shaped weights,
a lifting-off member fastened to the free end of
each of said levers in order to lift-off the respective weight
from said supporting means in a vertical direction, a disc-
like member adapted to rotate about the common ver-
tical axis of said ring-shaped weights, a plurality of con-
centrically disposed cams on said disc-like member, for
engaging the free end of each of said levers, and man-
ually operable means for rotating said disc-like member.

8. The invention as recited in claim 7, wherein said
levers are of resilient construction and clamped fast at
one end.

9. The invention as recited in claim 7, wherein said
levers have at their free ends rollers which roll on said
cams.

10. The invention as recited in claim 7, wherein said
levers are disposed in the space below said ring-shaped
weights, said rotatable disc-like member is disposed be-
low said levers, and said levers at their free ends each
have an upwardly pointing lifting-off member.
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