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{INCLINATION

Johann Anders, Vienna, Germany; vested in the
Alien Property Custodian

Application filed October 14, 1939

The invention relates to an arrangement for
indicating, counting or printing, especially for
antomatic halances (inclination balances), in
which an element adjusting itself according to
the loading comprises groups of pins or the like,
one for each of the weight values of different
values order (units, tens, hundreds and the like),
and a second element, movable relative to the
first element, carries groups of switches coordi-
nated to the groups of the first element, which
switches control the adjustment of the indicat-
ing, counting or printing device when actuated
by the pins of the first mentloned groups.

Known arrangements of this type possess the
.inconvenience that, when indicating limit values,
for instance at the trensition from one tens row
to another, in consequence of slight inaccura-
cles in the mechanical construction of the ar-
rengement which can practically not be easily
avoided, faults may result. It may happen that,
for instance, at the transition from the weight
number 59 to the welght number 60, the switch
corresponding to the highest unit value ¢ is
still closed, while by the switch for the tens
value the welght value 6 is already adjusted, or
inversely, the units value 0 is adjusted, when the
tens value 5 Is still adjusted, so that instead
of the weight 60 either the weight 69 or the
welght 50 1s Indicated.

According to the invention this inconvenience
is avoided by the speclal kind of construction
of the switch for the zero value of the lowest
values order, and of the switches for the welght
units of the higher values order (tens, hundreds
and so forth) and by the special manner of con-
nection of these switches the one with the other.

An embodiment of the inventlon is illustrated
in the accompanying drawings by way of exam-
ple.

Fig. 1 shows the total arrangement consisting
of the settlng drum together wlth the Inclina-
tion arrangement, of the feellng device carrying
the switches and of the number discs connected
with the swliches and contrclled by the same.

Pig. 2 shows a portlon of the unrolled sur-
face of the drum which carries the pins for the
faelers of the switches, and illustirates diagram-
matieally the feelers cooperating with the plns.

Fig. 3 1s a cross-section through the cover of
the drum on line IT—TTT of Fig. 2.

Pig. 4 is a cross-section through a portion of
the drum cover perpendiculerly to the axis of
this cover with the corresponding switches actu-
ated by the feelers shown In slde elevation and
. partly in sectlon,
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Figs. 5, 6 and 7 show the connection of the
switches for the units, tens, hundreds and the
like with the corresponding number discs.

Fig. B shows the arrangement employed for
the application to steel yards,

Figs. 9 and 10 show modifled forms of con-
struction of the arrangement shown in Fig. 8.

According to Fig. 1 the operation of the ar-
rangement 1s as follows: )

By the weight acting upon the pull rod-A.and
placed upon the balance not illustrated, the .in-
clination lever E carrying the inclination weight
D, the edge B being oscillatably mounted on the
seat C, and by the toothed sector G, mounted
on the end of this lever E and meshing with the
toothed wheel F, the setting drum H, wluch car-
ries the pins J corresponding to. ‘the weight val-
ues of the units, tens and hundredsand so forth,

. Is turned into the position correspondmg to the

loading of the balance. The arm L, pivotally
mounted on the axle XK is then oseillated. towaxds
the drum, this arm carrying switches N, equipped
with feelers M, sald switches being arranged the
one at the side of the other in the direction .of
the axis of the drum, some of the switcheg N
being closed by the pressure of the feelers M.
If now the discs P, corresponding to the.swiich
groups for unlts, tens and hundreds, and carry-
ing each a contact O, are turned so that this
contact O comes successively into contact with

. contacts R stationarlly arranged around the dise
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and each one connected with the switch N, these
discs are locked by & pin T which is electromag-
netically actuated and adapted to engage Ipto
the teeth S and at the moment at which the
contact plece O touches that contact R. which._is
connected with the switch N which Is just In
circult. At the same moment the number U
arranged on the circumference of the disec be-
comes visible in a window or accessible for stamp-
ing, this number being coordinated to the closed
cohtact R or to the switch N in clrcult.

The Figs. 2 and 3 show the application -and
construction of the pins on the surface of drum
I and the posltion of the feelers actuating the
switches relative to the pins. Ribs.2, extend-
ing In parallel to the axis,.correspond to the
welght values of the units, groups or.pins 3 co-
ordinated to the figures 0 to 9, 8xlally mounted
and mutually displaced in the direction of the
clrcumference of the drum by equal distances,
correspond to the weight values of the tens,
groups of stops 4 coordimated to the figures 0-9

and arranged the one behind the ofker in the

clrcumferential direction correspond to the hun-
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dreds, the stops of these latter groups being
mutually displaced like stairs by equal distances
in the clreumferential direction. The pins 3 and
stops 4 can be arranged either between or on
the ribs 2.

The feelers 5 of the unit switches are arranged
in a lne extending obliquely to the ribs 2, so
that the first feeler and the last feeler have the
same relative position to two ribs following the
one behind the other. The feelers 6 of the ten
switches are arranged the one at the side of the
other in an axial directlon at distances corre-
sponding to those of the pins 3, and the feelers
1 of the hundred switches are axlally arranged
the one at the side of the other at distances cor-
responding to those of the stops 4, and their
feeling surface corresponds In length to the dis-
tance between two ribs 2,

The switches for the units (Fig. 4, right hand
half) are simple switches |0 with feelers 5, the
switches for the tens and hundreds (Fig. 4, left
hand half) are, however, constructed as change-
over switches 12, 13 with feelers 6 and 1 and
with three palrs of contacts, two palrs of which
are open when the switch is In the inoperative
position, to be closed when the switch Is actu-
ated, and they shall therefore be called here-
inafter the “palrs of operative contacts,” one
palr being closed in the state of rest and wilil
herelnafter be called the “inoperative contact
palr.”

The switch Il (Fig. 5) for the weight value 0
of the units I1s & change-over switch with two
palrs of contacts, of which one palr, open In
the state of rest of the swltch, acts as palr of
operative contacts, and the other one which is
closed in the condition of rest acts as Inoperative
palr of contacts,

All switches are arranged on an arm 8 oscil-
latable relative to the drum |1, but they may be
distributed over several arms to be oscillated
simultaneously relative to the drum. The feelers
8 together with their switches can be shifted
and stopped in guides 15 each by means
of a screw spindle 14 with the object of accurate
adjusting relative to the ribs 2 of the drum.

The Figures 5, 6 and 7 show in which manner
the switches 10, |1, 12 and 13 for the units, tens,
hundreds are connected with the correspond-
ing rows of contacts, 18, 11, and 18 of the figure
dises 19, 20, and 21 and how the switches are con-
nected the one with the other. The form of
construction illustrated relates tc a balance with
a total welghing range of 1,000 kg. with a fine
subdlvision of % kg. Instead of ten units of
the units corresponding each to 1 kg., 20 units
corresponding each one to 1% kg. are supposed.

The contacts 22, 23, and 24 fixed on the figure
discs 19, 20, and 21 are each one connected by a
slip ring with electromagnetic locking devices
25, 26, and 21, sald devices cooperating with teeth
28, 28, and 30 of those disecs the subdivislon of
which corresponds to the subdivision of the con-
tacts 16, 1T, and 16. The figure types 31, 32 and
33 on the clrcumference of the dis¢c have also
the same subdivision. The disc (9 carrles In
the example illustrated twenty figures 31, 0-9.5,
the discs 20, 21 carry each ten figures 0-9. The
printing pins 34, 35, and 389 are arranged oppo-
site the figures.

With reference to Plgs. 2, 5, 6, and 7, 1t will
be hereinafter explained, which proceedings oc-
cur for instance when recording the weight num-
bers 059.5, 060.0 and the next higher Bgures and
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how a faulty Indication is effectively prevented
by the arrangement according to the invention.

If, after the drum (| has been adjusted to the
position corresponding to the weight 059.5, the
arm 9 carrying the switches for the units, tens
and hundreds comes to bear against the drum
1, the unit switch for the value 8.5 (Pig. 2) Is
actuated by its feeler § pressed against the rib
2, the ten switch 12 for the value 5 by its feeler
6 pressed against the pin 3, and the hundred
switch 13 for the value 0 by its feeler 1 pressed
agalnst the stop 4. Besides the unit switch 10
for the value 9.5, the unit switches (0 corre-
sponding to the unit value 9 to 5.5 (Flg. 5) are,
owing to the acute angle at which the feeler row
5 of the unit switches 10 is arranged relative
to the ribs 2, actuated by their feelers 5 The
ten switch 12 for the value 5 (Pig. 6) being
actuated, the two operative pairs of contacts
are closed, the inoperative pair of contacts is
opened, whereas In all other not actuated ten
switches 12 the Inoperative palr of contacts is
closed. In the actuated hundred switch (3 for
the value 0 the two operative palrs of contacts
are also closed, the inoperative pair of contacts
is opened and in all the other not actuated hun-
dred switches 13 the inoperative pair of con-
tacts is closed.

The figure discs 19, 20, 21 are then turned
In the directlon of the arrows. As socon as the
contact 22 of disc 19 fouches the contact 18
corresponding to the unit value 9.5, it closes the
elrcult through the closed unit switch 10 for the
value 9.5 and the closed inoperative pair of con-
tacts of the switch Il for the value 0, so that
the disc {9 1s securely held by the locking device
25 in a posltion, In which the type 81 designated
by the number 9.5 is opposite the printing pin 34.

In a similar manner the tens disc 20 is locked
by the locking device 26, as soon as its contact 23
touches the ten contact 1T for the value 5, he-
cause at this moment the elrcuit is closed through
the operative pair of contacts (the outer one in
the figure) of the ten switch (2 for the value 5.
The figure type 32 designated by 5 is then opposite
the printing pin 35.

In the hundred disc 21 the locking by the elee-
tromagnet 21 occurs at the moment, when its
contact 24 has reached the hundred contact {8
for the value 0, because at this moment the cir-
cuit 1s closed through the outer one of the two
operative palrs of contacts of the switech 18 for
the value 0. The type 33 designated by 0 is
then opposite the printing pin 386.

As already stated, the unit switches 10 for the
values 9-5.5 are closed in the instance described,
besides the unit switches (0 for the value 9.5.
This is, however, Immaterial for the Indication,
because the contact 22 of the dise 19 does not
move up to the contacts 16 corresponding to these
switches, for the reason that the disc 19 has al-
ready been locked at the contact 9.5,

If, however, the operative pair of contacts
of the unit switeh 1§ is closed by a rib 2 for
the value 0 at the actuation of its feeler, the
contact 22 of the disc 9 would not move up to
the contact 18 for the value 0, when the switches
10 for the values 9,5 and under these values are
still closed by the adjacent rib 2, but it would
be securely heid already before, so that a faulty
indication would take place. To prevent this,
the unit switches for the values from about 5.5
to 9.5 are not connected directly to the lead 31
but through the Intermediary of the Inoperative
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palr of contacts of switch 1 for the value 0,
sald pair of contacts being opened when the op-
erative pair of contacts 18 closed, and therefore
the connectlon of the switches I8 for the values
5.5 to 9.5 with the current lead 37 is iInterrupted,
g0 that the disc 19 can freely turn until its con-
‘tact 22 comes into touch with the contact 16
for the value 0.

In order to exclude further the above men-
‘tloned possibility of faulty indications st the
transition from one tens row to another, one of
the contacts of the operative pair of contacts
of the unit switeh 11 for the value 0 1s con-
nected by & lead 38 with a contact of the middle
operative pair of contacts of the ten switches 2
{Fig. 6) and of the hundred switches 13 (Fig, 7),
each of these last mentioned contacts being fur-
ther connected with a contect of the inoperative
pair of contacts of the switch for the next lower
unit, and again the other contact of this In-
operative pair of contacts with a contact of the
outer operative pair of contacts of the switch
for the next higher unit,

At a weight of 060.0 keg. placed on the bal-
ance, the unit switch 11 for the value 0 belng
closed by a rib 2, the indication will nevertheless
be correct even if the ten switch 12 for the value
§ Is still closed by its feeler resting on the pin
8, as the unit flgure disc 19 Is locked by its
locking device, as soon as lts contact 22 touches
the contact 16 for the value 0, because thereby
the circuit through the actuated operative con-
tact of the unit switch Il for the value 0 1s
closed, and the tens figure disc 29 is locked, as
apon as its contact 73 touches the contact 171
for the tens value 6, because then the circult
through the closed inoperative contact of the not
actuated ten switch 12 for the wvalue 4 and
through the closed middle operative contact of
the actuated ten switch 12 for the value 5 is
closed. The correct flgure 6 is therefore stand-
ing opposite the printing ram 35, even if the ten
switch for the value 5 has been actuated.

Nothing is changed in this respect, if at a
small adjusting of the drum { simultaneously
with the ten switch for the value 5 also the ten
switch for the value 6 is actuated. The course
of the current through the ten switches for the
values 4 and 5 is then the same as before, fur-
ther current flows, however, through the now
closed outer operative pair of eontacts of the ten
switch for the value 6 to the contact T for the
value 6, so that the figure disc 2¢ Is locked at this
value as before.

If at a further slight increase of welght the
feeler of the unit switch || moves eway from the
rib 2 so that its operative contact i1s opened and
the lead 38 becomes currentless, the middle op-
ergtive palrs of contacts of both switches will
become currentless, even if the ten switch for
the value 5 is still actuated simuitaneously with
the ten switch for the value 6, and the current
flows only through the outer operative pairs of
contacts of these switches, so that current is fed
to the contacts {7 for the values 5 and 6 and the
fleure disc 20 is again locked corresponding to
the contact 1T for the value 6 which has been
attained first.

If at a further adjusting of the drum { In
the sense of a slight Increase of weight the feeler
of the ten switch for the value 5 moves away
from the pin 3, only the ten switch for the value
6 is actuated and therewith the same proceeding
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as before at sole actuation of the switch for the
value 5§ s repeated.

In order to ensure a faultless Indicaticn also
at the transition from the welght value 099.5 to
the value 100.0 and to prevent that, instead of
the ten value 0 the ten value 9 is indicated, =
relay 3% Is provided in the connection of Lthe con-
tact IT for ithe value 9 of the flgure disc 20 (Fig.
6) with the ten switch for the value 9. When a
weight 100 is placed on the balance, the operative
contact pair of the unit switch Il for the value 0
is closed. If then the ten switch 12 for the value
9 and the hundred switch {3 for the value 9, are
further actuated, the current flows from the lead
38 through the middle operative pair of conlacts
of the ten switch for the value 9 and through
the inoperative pair of contacts of the ten switch
8 on the one hand to the contact 1T for the value
0 and on the other hand thirrough the coil of the

-relay 36 and further (Fig. 7) through the middle

palr of ogpcrative contaets of the hundred swilch
{3 for the valuz 9 and the inoperative pair of
contacts of the hundred switeh for the value 8
to the contact {8 for the valuc 1 of tue figure dise
21. By the relay 3% (Fiz. 6) through which cur-
rent flows the connection of the outer operative
pair of contacts of the ten swilch for the value 9
with the contact i7 for tie value 9 of the figure
disc 20 is then interrupted, so that tiie contact
2% of this disc gets, when the disc is twined, to
the contact 17 for the value 0. DBy tne figure
discs the correct value 100 is therefore indicaied.

The indicatinz arrangement according Lo the
invention can further be applied ailso Lo sieel
yards, in which the inclination arrangement for
the automatic weighing of only that portion of
the total load is used, which is not yet equallzed
by the siiding weights. The welghing 1ange of
ithe inclination arrangement is therefore in this
Instance employed repealedly in accordance with
the number of the siiding weights.

Different possibilities of construction exist.
Pig. 8 shows the connection for the case of slexl
yard, the inclination arrangement of which is
destined for the indicalion of up to, for instance,
500 kg, and the total weighing range of which
amounis to 2000 ke, with the application of three
sliding weights, each of 500 kz. and a fiae adiust-
ing of 1 kg. The figure dises for the units and
tens, not shewn in Fir. 8, cffect the indication of
these units in the aiready described maenner. For
the indication of the hundred tigures 1-i9 the
disc 40 with the contact &1 is provided, lv which
twenty contacts 42 for the values 0-19 are co-
ordinated, and which is connected with tne hun-
dred switches #4 tihrough change-cver switches
43 commonly to be actuated each ¢ne with four
contacts corresponding to four weighing ranges
each one comprising 500 kg, In this instance
the hundred switches for tie values 0, 1, 2 are
equipped with two operative poirs of contacts
and with one inoperative pair of contiacts, the
switch for the value 3 with two operative pairs
of contacts and the switch for the value 8 with
one operative palir of conlacis,

If, for instance, when a total weight of 1756 kg.
is to be measured three slidinz weights each of
500 kg. have to be added, the drum adjusting
itself according to a weight of 256 kg., the figure
disc 40 must come to a standstill with its contact
4] at the hundred contact 42 for the value 17,
which is to be indicated instead of the hundred
value 2 (of the number 256). The switches 43
are therefore, as three sliding weights have to he
added, to be adjusted to the contact 3. As the
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operative pairs of contacts of the hundred switch
44 for the value Z are closed by the corresponding
stop of the drum, the current flows from the lead
37 through the outer operative palr of contacts
of the hundred switch 2 and the contact 3 of
the coordinated change over switch 43 to the con-
tact 42 for the value 17, so that the disc 40 is
locked at this value.

Fig. 9 shows a modifled form of construction
for the same total welghing range of 2000 kg.,
however with two flgure discs 45, 46 one for the
hundred values and the other for the thousand
values. Ten fixed contacts 49 are therefore co-
ordinsted to the disc contaect 47 of the disc 45
and two fixed contacts 50 to the contact 43 of the
disc 46. The contacts 0 to 9 designated by 49
ace then connected with the leading-in wire 85
through change-over swilches 53 and the hundred
switches 54, the two contacts 50 through a
change-over switch 52, The contacts 0, 1 and 2,
8 of the change-over switch 52 and the contacts
0, 2 and {4, 3 of the chiange-over switches 93 are
connecled the one with the other. The change-
over switeh 52 for the thousand figures value is
coupled with the change-over switch 83 for the
hundred figures value and is adjusted in accord-
ance with the number of the sliding weights
employed.

If the loadlng amounis for instance to 1700
keg. and three sliding weights each of 500 kg.
have been slid in, the operative palrs of contacts
of the hundred switch 54 for the value 2 are
closed by the corresponding slop of the adjusting
drum corresponding to the overweighit of 200 kg.
As the change-over switch 52 is adjusted Lo con-
tact 8 according to the three adjusted weights,
the current flows from the lead 55 thirough the
culer operative pair of contacts of thc hundred
switci1 54 for the value 2 through the contact 3
of the change-over switch 53 to the contact 49
for the value 7, so that the disc 45 is locked at
this value. The disc 46, however, comes to a
standstill as soon as {ts contact 48 has reached
the contact 50 for the value 1 and thereby the
oircuit through the contact 3 of the change-over
switch 52 is closed.

Fig. 10 shows another form of construction for
the case of a steel yard with inclination arrange-
menl for a total weight range of 9999 kg. with
flne division of 1 kg. with four sliding welghts
each of 2000 kg. and with a range of the incllna-
tion balance of 2000 kg, The figure disc 56 serves
for thie indication of the thousand figures value
and comprises therefore ten stationary contacts

57 for the weight values 0 to 9 of the thousand :

fleures value. The contacts 5T for the values
0, Z, 4, 6, B are connected through the change-
over switch 59 with the current lead 65, the con-
tacts 57 for the values 1, 3, b, 7, 9 through the
change-over switch 89 and the switch 62 directly
with the current lead 64 or through the inter-
mediary of the switch 61, the lead 63 and the
switch 1l (Fig. 5) for the zero value of the units
with the current lead. The switches 61 and 62
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are controlled by special pins of the drum | In
such a manner that at an adjusting of the drum
to welght values from 998 to 1005 kg. the switch
61, at a drum adjusting to values from 1003 to
2000 kg, the switch 62, is closed, but otherwise
both switches are open.

When adiusting to the contacts 0 of the two
intercoupled change-over switches 59 and 60 no
sliding weight is inserted. For welght values be-
low 1000 kg. current flows from the lead 65
through the change-over switch 8§9 to the con-
tact §7 for the value 0 of the thousands, As the
switches 61 or 62 are open at welght values from
0 to 997 or from 0 to 1002 kg., the disc §6 can
turn until it reaches the value 0. At the welght
values 1000 to 1002, however, current flows
through the swiich 11 for the value 0 of the units
through the wire 83 through the closed switch
6] and the change-over switch 60 to the contact
81 for the value 1. At the welght values from
1003 to 1005 both switches 61 and 62 are closed,
and from the weight value 1006 upwards only
the switch 62 is closed. The current feed s
therefore effected at the weight values 1003 to
1005 from the lead 63 and from the weight value
1006 upwards from the lead 64 through the
switch 62 to the contact 5T for the thousands
value 1.

At the welght values 998 and 999 the switch 82
1s open and the switch 61 closed. As, however,
the switch {1 for the zero value of the umits 1s
not actuated at this position of the drum, no cur-
rent can flow in the lead 63, so that also in this
position the disc 56 can turn up to the zero point.

The proceedings occur in s similar manner as
above described at welght value between 2000
and 4000 kg. or between 4000 and 6000 kg. and
so forth, the change-over switch 59 belng set
according to Insertion of a sliding weight of 2000
kg. to the contact I, of two sliding weights to
the contact 2 and so forth.

In order to obtain a rapid adjusting of the
drum |, and as far as possible an aperiodical
adjusting, the cover 1s made from speclally Ught
materigl, preferably of artificlal pressed mass,
light metal or the like. The ribs 2, pins 3 and
stops 4 made of sheet steel are inserted and
fixed Into grooves in the drum cover, or pressed
into the artiificial pressing mass. For a clear
adjusting of the drum corresponding accurately
to the loading applied on to the same, it s
absolutely necessary to avold any free play of
the movable elements of the inclination arrange-
ment in guides and in the !ntermeshing teeth.

The arrangement is also destined for indica-
tions based on the decimal system and aiso for
indications based on any other systems of welght,
and standard.

According to the provisions of the Patent
Statutes, I have explalned the principle and con-
struction of my invention and have illustrated
and described what I now consider to represent
its best embodiment.

JOHANN ANDERS,



