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UNITED STATES PATENT OFFICKH.
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To all whom i may concern. -

Be it known that I, Epwaxo McGanrver, a
citizen of the United States, residing at
Bellefonte, in the county of Center and
State of Pennsylvania, have invented certain
new and useful Improvements in Automatic
Recording-Scales, of which the following is
a specification, reference being had therein
to the accompanying drawing.

My invention consists of an improvement
in weighing scales, more particularly the

" class of automatic recording scales.
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Tt has for its object to provide a scale
mechanism in which the poise beam is pro-
vided with an adjustable poise controlled
by a motor subject to circuits effected by
contacts which are made and broken by the
poise beam terminal or other equivalent
contact mechanism, operating to shift the
poise in either direction wntil the beam 1is
poised, at which position its terminal is out
of contact.

The invention also embraces means for re-
versing the current of the motor. means for
actuating printing wheels to positions corre-
sponding to the proper weight to be indi-
cated, depending upon the amount of rota-
tion of the feed screw for the poise; means
for actuating. and controlling printing
mechanism so that it will print only at the
time when the beam is in equi-poise and to
various other features of construction and
operation as shall be more fully hereinafter

-described. ,

Referring to the drawings: Figure | is a
view of the poise beam of a scale and its
parts in side elevation. Jrig. 2 is a longi-
tudinal sectional ~ view centrally there-
throngh indicated by the line TT. I1. of Fig.
3. Fig 8isa plan view of Fig. 1. 1fg. 4 ig
a detail view of the magnetic clutch in ele-
-ation. Wig. 5 is a cross section on line V.

V. of Fig. 4. Fig. 6 isasimilor view on line

VI. VI. of Fig. 4. TFig. 7 is an enlarged
view in elevation of the terminal contacts
for the vibrating end of the beam. Tig. 8
is an enlarged cross section through the

- poise on the line VIIT. VIIT. of Fig. 3. Fig.

50

55

9 is a similar view of the printing mecha-

‘pism on the Tine IX. IX. of Fig. 3. Fig. 10
.is a detail view of one of the beam-contact-

operated motor relays. Tig. 11 is a detail

view of the printing relay and retard mecha-

nism. Fig. 12 is a diagram of the circuits.
Referring to_the drawings, 2 is the usual
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balancing beam of a scale mounted by knife
edge bearings 3 in any suitable support, as
from the cap of a scale frame. The beam 2
is in the form of a rectangular frameworlk
having two oppositely arranged side bars 4,
4, joined at their ends by cross bars 5 and 6
respectively of any suitable construction, the
end 5 providing bearings for the outer end
of the poise feed screw and for movnting of

‘the terminal contact element, the inner end:

6 providing a bearing for the motor shaft.

7 is the adjustable poise mounted by car-
rying wheels 8, at each side, on supporting
tracks 9 along the upper edges of bars 4,
provided with an internal nut 10 pressed
into engagement with the threads of a feed
serew 11 by any suitable spring mechanism
12, whereby the poise is placed in feeding
engagement with the threaded shaft 11. Tt
will thus be seen that upon rotation of the
shaft 11 in either direction the poise 7 may
be Jocated at any position on the beam to op-
eratu in the same manner generally as 1n
the ordinary poise of the usual weighing
seale. One or more additional nuts 10” of
blade form ave preferably provided at the
front and back of the poise, pressed toward
the shaft by a top spring plate 12 the pur-
pose of which is to clean the threads of all
dust, ete. By means of these spring-actu-
ated nuts all wear of the threads is compen-
sated, for, thereby avoiding all lost motion
and insuring aceuracy of operation.

The machine is designed to operate auto-
matically, so that the poise will be located at
the proper position, dependent upon the
weieht of the goods or article being weighed,
and for the purpoese of actuating the screw
11 in ecither direction 1 provide a motor M,
the armature of which and shaft 13 rotate
in the usual way between the fields of the
mnotor.  Shaft 18 is provided at its outer end
with a bearing terminal mounted in auny
siutable bearing 14 in the end 6 of the beam
and is coupled at its inner end with a mag-
net 15. Tt is designed that the screw shaft
11 shall be subject to magnetic clutch en-

ongement with said magnet 15, for which

purpose it is provided with an armature 16
cecured to the inner end of the threaded
shaft. whereby said shaft is rotatably cou-
pled with the magnet and motor shaft and
will rotate with it in either direction when
the motor is operated.

The construction of the magnetié clutch
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21 is a cenbralizing plate pivoted ab 22 in
® Suppol ping framework 2% and having
alining teeth 24 at its lower portion adaps-

ed to engage between the

prinding v»no(\?s 18 to nline ;‘x em 'fm' print—

ing, plate 21 heing normally

by stop magnets 25 operatir

asan armabure,
, Py ave the

'nmd‘w lever
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tte the
which

magnets which actw
the inner end of

i ’pzmxfmd with o platen »* adapted to
throw the ribhon p* and strip of paper p*
upwardly against the under side of the
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tevminal 40 by an arm 41 of armature lever
31 “nu ’\Mm will only make contact to
) ish the cireuit to the magnets of the
printing mechenism p, v hen magnets 30 be-
come de-magnetized. By reason of the re-
tarding fs he eloc cworks _gearing,

of spring 84 ig
chiecked g0 that there is an s pprr\cmbm ¢ eLxV
Cterminal 26 are its equi-poised
position. before the printing K"}P"h“tnl sin s
(>;>mu$vd Thisisof ¢ cnslf?e;:mle wdvantoge
e that it allows e:*ouoh time to elapse io
perinit the gpring 34 Lo ‘\n,hdz'm" tnb ATING
actuate the train of ,grem:'.;

vIon.

par Lmlw

Vog “

ture lever 31 and
to close the contact with the printing mech-
snism. thereby insuring against premature
operation th ereof.

In the dingrain of Fig, 12, T bave illus-
{rated {lw complete wiring of the mechanism
and the necessnry electrical elements to pro-
vide for the H\m*"T operations, as shall now

he described. Tt will be understood {hng
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‘that in which terminsl 26 is in contact

"to balance: Assuming the poise

‘moving
Jance, and’ slightly beyond, such movement
“peing accomplished by

1,149,378

.

thers are
beam, to' wit;
terminal 26 1s in contact with

three possible operations of the
that in which the contacting
terminal 28;
with
terminal 27; and the intervening position.
Also, that in order to operate the mechanism
the motor must be alternately reversed so
as to shift the poise 7 back and forth until
it finally arrives at the desired position for
the printing operation to be performed.
When the beam is down in the “trig loop”
or in other words, when the poise is bevond
the ‘balaneing position, the flow of current
from the source of supply is as follows:
A and B represent the main conducting
wires from any source of electrical energy.
The current fows from conductor & to
switch S, the function of which is to throw
the entire mechanism into or out oi oper-
ation, and to the distributing point C on
the beam. Here the conductors are divided,
the current flowing by conductor ¢ through
the magnets:30 of the printing relay P, B,
and. thence by conductor d to magnetic
clutch 15, from thence by conductor e . to
magnets 25 of the stop mechanism, and from
thence by conductor ¢ to terminal contact
96 on end of beam. From lower contact 28
by conductor f to the magnets 41 of relay
D; by conductor g to lamp resistance 42
thence by conductor % to main conductor B,
the opposite side of 'supply.

Ia Fig. 10 T have shown in detail, one of
the motor relays D. The opening and clos-
ing armature d° is pivotally mounted at &
and connected with the field connection j
and is normally. retracted by a spring @*
and lmited as to its movement by set screw
d5. When magnets 41 are energized through

pither conductor for q and main line con-

contacts with binding
from, field magnet
‘w1t will
thus be seen that in the open position of the
relay the avmature lever lies 4gainst the lim-
iting stop @° and after the cireuit is closed
by the beam contact 26 an appreciable
period of time will elapse while the arma-

duetor ¢, armature d° col
post d?, closing the circuit

ture lever moves from its pesition of rest

toward the magnet and into contact with
@2, establishing connection with the motor.

“However, on the opening of the beam eir-

cuit, connection 18 broken instantly. In thig

way, for any period of time that ¢he beam

cireuit might be closed, the motor \cu'cuit-

will be closed for a shorter period, and the
action will be as follows.on the beam coming
7 to be in
a position of several hundred pounds vaxi-
ation from the point of balance, the relay D
will close and operate to start the motor,
the poise toward the point of bal-

a very rapid move-

ment of the motor ‘M, say 1200 R. P, M.

point of

(23

The beam, upon arriving within a variation
of a few pounds of the correct position and
due to its altevnating movement, will vibrate
feom one to the other contacts, i. ., from
o7 to 28. For each short period of time
however, during which the beam makes con-
nection above and below, the time lost in
the closing of the relay is taken from the
period of time during which the motor is
energized and so operating to feed the poise
yapidly toward the point of balance. The
effect’ 0f the arc is counteracted by adjust-
ing
an appreciable weakening of the beam cir-
cuit, even if still maintained through the
are from the contact, will operate the relay.
From the abeve it will be seen that the ad-
justment of the motor relays is dependent
to a certain extent, like the printing relay,
on the time of vibration of the beam. The
operation of the motor relays in this manner
contributes to the practicable operation of
the machine as follows: First: They do
away with a multiplicity of contacts on the
bearn. Second: By splitting the current
used intc diffevent independent circuits
they obviate the faults produced by burning
when a heavy circuit is broken. Third:
They operate to bring the beam more quickly
tc a balance, as follows: Assuming the mov-
ing mechanism operating the poise comes to
rest instantly on the breaking of the cireuit
ot the beam contact {26, 27, 28), two factors
still operate to carry the poise from the
balance. First, the beam along
with the weight of the scale, due to their
inertia, does not immediately start to swing
on coming to an absolute balance, and there-
fore an appreciable amount of time-elapses
after the poise has arrived at the balance
point before the beam leaves the upper or
lower contact, during which time the poise
is still moving; and, second, on the bréaking
of any circuit conveying electric current, an
arc is formed at the breaking point, thus
supplying current to the mechanism a small
fraction of n second after the beam has left

the upper or lower contact. Both of these -

factors tend to earry the poise over the bal-
ancing point.

The motor circuit is as follows: from the
main conductor A through the switch and

the return spring 4° on the relay so that
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distributing points C by conductor % to the .

fields F of the motor M and field wire j to
contacts d* and. ¢t of relays D and K respec-
tively. Relay D being closed at this time
under the influence of magnets 41 estab-
lishes civenit by post @* and conductors % to
wires 7 and n and armature m of the motor,
connecting wiren leading from the other side.
of the motor to contact post @2, Through con-
Juctor o circuit is established through lamp
resistance 43 to the other main conductor B.
When the beam is at the upward position,
the operation is the same, except that cur-
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and interpose compensat-
Jsm, Jl‘CU]tS and eontacts
{)lh movement of the beam for
ration of the motor. - b5
3 with o seale beam, of
ating serew, an electric
’1<, BCrew, means con-
1 For operating the motor,
) im directly coupling the 60
mmm and screw together, means controlling
the cluteh Lapmden» on the position of the
lwmm i;'/pe wheels controlled by the screw,
2 mechanism, and operating means
mtrolled by the position of the 65

field wive

Fhe combination with the besm, its
poise, the Doise-¢ ting serew, of an elec-
trie motor for operating the screw, means

AT~

J
varicus  controlled by the beam for operating the 70
motor, a magnetic clut dl divectly coupling
the motor and ¢h

hie serew, means controlling
the cluteh dependent on "tle vosition of the
beam, type-mechanism, mounted on the screw,'
eiecmmﬂv controlled means for moving the 75
type anisin, . contacts for said electri-
cally-controlled means, and a contact on the
besm adepted to close the cireuits of sald
'ﬂﬂcin ("‘-IV -controlled means.
6. The combination with « scale beam, a_ 80
’)O“‘" Cﬂ(ﬂ'“OU a feed screw therefor, an elec-
trie motor for actuating the feed screw, o
nagivetic clutch interposed between the mo-
1d the feed screw for divectly coupling
sether, of type wheels controlled 85
oW, pvm ting mechanism, and
‘ *mum‘loc by the positien of the
beam for operating the motor and the print-
nhmmuqm.
(. The '-ommzmufm with tbc poise beam, 90
tie pois fecdny‘ screw, & poise onsaid
gerew, an electric motor and its shaft for
wimu,w £ x‘(l serew, of means independens
the motor and its sl’z ft, controlled by the
5 ho beam, for lecking the screw 95
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