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* This invention relates 
and more particularly to a micro-balance, com 
prising a carrier, a counter-bearing on the carrier 
for Supporting the centre knife edge of the bal 
ance beam during operation and an arrestiment 
for relieving the knife edges on Said balance 
beam from load, the arrestment including one or 
2ore movable parts provided with lifting mem 

bers to lift the balance beam from Said counter 
bearing and to lift the pan System from the cor 
responding Knife edges On the balance beam When 
the balance iSnot in use. 

Objects of the inventionare to provide an 
analytical balance of the type stated in Which 
the arrestment includes a novable part directly 
prOVided With lifting memberS tto lift the balance 
bean and the pan System Suspended on the bal 
ance beam, a plurality of articulated levers for 
guiding Said movable part, and adjustable conical 
bearings With Which said articulated levers are 
arrangedone above the other and linked on the 
One hand to Said carrier and On the Other hand 
to Said movable part, whereby a Smooth up and 
doWn movement and a playleSS guiding of Said 
lifting members may be a chieved. ObjectSare 
to: provide, in an analytical balance of the type 
Stated, articulated levers arranged one above the 
other for guiding a movable part of the arrest 
ment, One of these levers being linked to the foot 
portion of a carrier and another to the head 
portion of said carrier, said head portion being 
equipped With the counter-bearing to Support the 
centre knife edge of the balance beam and the 
foot portion of said carrier bearing directly on 
the pedestal of the balance; the pedesta being 
provided With an Operating arrangement com 
prising a push rod articulated On the One hand 
to Said movable part and coupled on the other 
hand With manually Operable means for moving 
the arrestment. A further object is to provide 
an analytical balance of the kind Outlined and 
includinga, double pan System each part of Which 
being Suspended On a corresponding outer knife 
edge on the balance beam, and an arrestmenti 
for relieving of load the said knife edges; the 
arrestment comprising a movable part directly 
provided With tWo Sets of lifting members to lift; 
the double pan System from the knife edges of the 
balance beam, a movable parti directly provided 
With a Set of lifting members to life the centre 
knife edge of the beam from the counter-bear 
ing on the carrier of the balance, two pairs of 
articulated levers for guiding said movable parts, 
bearings with Which each of said leversare linked 
on the one hand to said carrier and on the other 
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hand to the corresponding movable part, and 
manually operable means comprising a rotable 
Shaft equipped With two eccentrics of unequal 
eccentricity, the movable part of the arrestment 
Which is provided With the tWo Sets of lifting 
members to lift the double pan System being 
moved by the eccentric having the greater ec 
centricity, and the movable part of the arrest 
ment Which is provided With the Set of lifting 
members to lift the balance beam being moved 
by the eccentric having the Smaller eccentricity. 
Yet another and more Specific object is a micro 
balance of the character described and compris 
ing a carrier, a counter-bearing mounted there 
on, a single pan System Suspended on an outer 
knife edge on one arm of the balance beam, a 
fixed counter-Weight mounted On the other arm 
of the balance beam and an arrestment for re 
lieving the said two Knife edges from load, the 
arrestment including only one movable parti di 
rectly provided With the lifting members to lift 
the a Symmetrical beam from the counter-bear 
ing and With lifting memberS to lift the Single 
pan System from the outer knife edge on Said. 
beam, a pair of articulated levers for guiding 
Said movable parti, bearings With Which the ar 
ticulated everSare arranged one above the Other 
and linked On the One hand to Said carrier and 
on the other hand to said movable part, and 
manually operable means including a rotatable 
drive Shaft and an eccentric mounted thereon 
formoving Said arrestment. 
These and other objects and the advantageS 

of the invention Will best be understood from 
the folloWing deScription of Specific embodimentS 
When read in connection With the accompany 
ing drawing, Wherein like reference characters 
indicate like partS throughout the Several figures 
and in Which: 

Fig. 1 ShoWS a constructional forn Of an analy 
tical balance haVing a Symmetrical beam and 
tWo pans Which are suspended from the two outer 
knife edges of the beam; 

Figures 2 to 4 show in plan view separate parts 
of the balance shoWn in Fig. 1; 

Fig. 5 shoWS a further constructional form of 
a micro-balance haVing an asymmetrical beam, 
in Which One panis Suspended Only from One arr 
of the beam On the Outer Knife edge thereof, 
While the other arm of the beam is provided with 
a fixed counter-Weight, and 

Figures 6 to 8 show in plan view separate parts 
of the balance shown in Fig. 5. 

In the balance shown in Figures 1 to 4, there 
is secured to the base plate l of the pedestal 2, 
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the eccentrics 39 and 48 are in the uppermost 
position the centre knife edge 4 of the beam is 
lifted from the counter-bearing 3 and the plane 
bearings 2 and 2 l' are lifted from the outer 
knife edges 6 and 6' of the beam. When the 
arrestment is released by rotation of the shaft 
98, the suspension system provided with the pans 
Il and l' isput on the outer knife edges 6 
and 6' of the beam and is thereafter released 
by the liftingpins 26 to 28 and 26' to 28'. The 
beam i5 then still lies on the liftingpins 23 to 25. 
Thus, the Suspension system is always laid in 
eXactly the Same manner on the outer knife edges 
16 and 16'. On further rotation of the shaft 38, 
all the lifting pins descend furtheruntil the 
centre knife edge 14 also isput on the plane 
bearing 13. The position thus occupied by the 
beam, the Suspension system and the arrestment 
is shown in Fig. 1. Finally, if the Shaft 38 is 
turned until the eccentrics 39 and 48 occupy their 
lowermost position, the pins 23 to 25 also release 
the beam Which then rocks freely about its zero 
position on the centre Knife edge i 4, provided 
that the pans il and 7' are not loaded. Con 
versely, on turning theshaft 38 to carry the eccen 
trics 39 and 48 to theiruppermost positions, the 
beam is first lifted from the bearing 3 and then 
the outer Knife edges 6 and 6' are relieved of 
load by lifting of the entire suspension system. 

Particular attention is called to the fact, that 
the up and down movement of the movable part 
of the arrestment has hitherto usually been 
guided by means of plain bearings situated in 
a central pillar of the balance. The movement 
of the arrestment, which takes place vertically, 
must take place easily and without the sightest 
hindrance, as otherwise rebounding and even 
damage to the knife edges of the beam may occur 
On release of the arrestment, that is, When the 
centre knife edge isput on the counter-bearing 
and When the pan system is put on the outer 
knife edges. A certain, very Small play is there 
fore una voidable in the said plain bearings if the 
novable part of the arrestment is to be capable 
of moving Smoothly up and down. The lateral 
component of this play, Which is in the direction 
of the arms of the beam, results however in the 
counter-bearings of the pan system never being 
applied in exactly the Same manner to the Outer 
knife edges of the beam. More especially, the 
Said Counter-bearings are not always applied ex 
actly at their centre, so that they occupy a 
slightly inclined position, which varies in each 
instance. This Variable inclination of the bear 
ingS of the Suspension System produces Variable 
active leverages on the beam owing to the small, 
but unaVoidable width of the edge of the outer 
knife edges on the beam, whereby the accuracy 
of the balance is obviously impaired. If, On the 
other hand, the up and down movement of the 
various parts of the arrestment is guided by 
articulated levers 33, 34 and 44, 45 as shown in 
Figures 1 to 4, the playless guiding of the mov 
able part:S of the arresting arrangement enSures 
that the length of the effective arms of the beam, 
i. e, the distance between the lines along Which 
the counter-bearings 3, 2, 2º lie against the 
corresponding knife edges 4, 6, 6', remain 
constant With great precision, Whereby the ac 
curacy of the balance is accordingly increaSed. 
Moreover, the knife edges of the beam are pre 
served because if the articulated leversare Suit 
ably arranged, the counter-bearings 3, 2, 2' 
can be put on the corresponding knife edges in 
an exactly vertical direction, 
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6 
Theuse of the movable parts of the arresting 

arrangement which are guided by articulated 
levers is especially advantageous in the case of 
balances Which have a beam having unequal 
arms, the entire suspension system being sus 
pended from One arm of the beam, While a con 
stant counter-weight is secured to the other arm. 
In Such balances, Which can more especially be 
constructed as micro-balances, both the articleto 
be Weighted and the weights are laid on the One 
pan, so that the beam is always under a constant 
load When in its zero position. Since in Such bal 
ances the length of the effective arm of the 
beam Which is provided With the counter-weight 
is constant in itSelf, it Only remains to enSure 
that the effective length of the other beam arm 
provided With the single pan System remains con 
stanti. AS Will hereinafter be described With 
reference to Figures 5 to 8, Such a balance only 
requires for the arrestment a single movable part 
which is guided by articulated levers arranged 
one above the other and on Which all the lifting 
pins required for the arrestment of the Suspen 
Sion System and for the arrestment of the beam 
may be prOVided. It is obVious that a consider 
able Saving of Structura elements is thus effected 
and the construction of the Whole balance be 
comes Simple and compact. 

- The micro-balance shown in Figures 5 to 8 
has a pedestal 2, on the base plate l of Which 
inwardly projecting ribs 50are provided, Which 
serve as a bearing for the drive shaft 38 of the 
arrestment. In Fig. 5, only one of these ribs 50 
isshoWn, and the Shaft 38 is only partly illus 
trated, While that part of the Shaft Which ex 
tends beyond the Wall of the pedesta, and the 
operating button have been Omitted for the Sake 
of clarity. Mounted On the base plate l-shown 
in section-of the pedestal 2 is the carrier, which 
consits of a plate-like foot portion 3, a head por 
tion 4 (shown in fragmentary form in Fig. 6) 
and the pillars 5, 7, 8. The foot portion 3 of 
the carrier is shown partially in section and the 
forward pillar 5 is accordingly shown in frag 
mentary form (Fig. 5). The head portion 4 of 
the carrier (Fig. 6) consists of the two arms 9 
and O and the cross members il and i 2. As will 
be Seen from the plan view of this head portion 
shown in Fig. 6, this head portion is in the form 
of a fiat frame, the cross member 2 which ex 
tends above the arms 9 and 0 supporting the 
counter-bearing i3 for the knife edge i 4 of the 
beam 5 (Fig. 5). The other cross member il 
has downwardly extending projections 5, which 
are situated exactly above the upWardly directed 
projections 36. of the foot portion. In operation, 
the centre knife edge 4 of the beam 5 bears 
against the plane bearing 13, the leftarm of the 
beam having an outer knife edge 6, On which 
is Suspended the entire suspension system, which 
consists of the counter-bearing 2, the bearing 
plate 20, the supporting stirrup l9, the Suppor 
inglinks 8 and the pan 17. The stirrup 9 is 
shown only in fragmentary form for the sake of 
clarity. The right-hand longer arm of the 
beam is provided with a fixed counter-weight 
52 and an extension 22 perpendicular to the 
plane of the drawing (Fig. 5), while the left 
hand shorter arm has a pin-like thickening 53. 
The extension 22 and the thickening 53 have on 
their loWerfaces receSSed guideways (not shown), 
in which the set of lifting pins 23, 24, 25 engage 
to form a three-point mounting (Fig. 7) When 
the beam 5 is in the arrested position. The 
bearing plate 20 also has such recessed guide 
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of said carrier and secured to said head portion, 
and two flanges fastened to said rod, each of 
said flanges being linked by means of a pair of 
bearings to one of said articulated levers lying 
one above the Other. 

7. the invention as recited in claim. 6, Wherein 
at least one of said flanges is detachably clamped 
to Said rod. 

8. An analytical balance, comprising a double 
armed balance beam having a centre knife edge 
and outer knife edge, a carrier, a counter-bear 
ing on said carrier for supporting the centre 
knife edge of the balance beam, a double pan 
system each part of Which being Suspended On a 
corresponding outer knife edge mounted on the 
two arms of the balance beam, and an arrestment 
for relieving the said three knife edges from 
load, said arrestment including a movable part 
directly provided with two sets of lifting mem 
bers to lift the double pan System from the cor 
responding knife edges of the balance beam, a 
further movable part directly provided with a 
set of lifting members to lift the balance beam 
from Said counter-bearing, two pairs of articu 
lated levers for guiding the respective movable 
parts, and bearings With Which each of Said 
articulated levers is linked on the one hand to 
Said carrier and One the other hand to the corre 
sponding movable part. 

9. The invention as recited in claim 8, in 
combination With manually operable means for 
moving said arrestment, said means including a 
rotatable shaft equipped with two eccentrics of 
unequal eccentricity, the movable part of the ar 
restment which is provided with the two sets of 
lifting members to lift the double pan System 
being moved by the eccentric having the greater 

i 
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eccentricity and the movable part of the ar 
restment Which is provided With the set of lift 
ing members to lift the balance beam being 
moved by the eccentric having the Smaller ec 
centricity. 

10. An analytical balance, comprising a double 
armed balance beam having a centre knife edge 
and an outer Knife edge on One of its arms, a 
carrier, a counter-bearing on Said carrier for 
supporting the centre knife edge of the balance 
beam during operation, a Single pan System sus 
pended on said outer knife edge mounted on One 
arm of the balance beam and a fixed counter 
Weight mounted On the other arm of the balance 
beam, and an arrestment for relieving the Said 
tWo knife edges from load, Said arrestment in 
cluding only one movable part directly provided 
With the lifting members to lift the beam from 
the counter-bearing and With lifting members 
to lift the pan system from the outer knife edge 
on the beam, a pair of articulated levers for 
guiding said movable part, and bearings with 
Which Said articulated levers are arranged One 
above the other and linked on the One hand to 

3 said carrier and on the other hand to Said mov 
able part. 

11. The invention as recited in claim 10, in 
combination With manually operable means for 
moving said arrestment, said means including a 
rotatable shaft, and an eccentric mounted On 
said shaft for actuating the movable part of the 
arrestment. 
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