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UNITED STATES PATENT OFFICE, 
EDWARD McGARVEY, OF BELLEFONTE, PENINSYLVANIA, ASSIGNOR. To INTERNATIONA, 

ELECTRIC COMPANY, OF BIELLEFONTE, PENNSYLVANIA, A. CORPORATION QË ARI. 
ZONA. AUTOMATIC RECORDING-SCALE. 

l 

To all whom it may concern 
Be it known that I, EIDw ARD MoGAIRVEx, 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 foilowing 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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It has for its object to pl ovide 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 until the beann is 
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 eclii-poise and to 
various other features of construction and 
operation as shall be more fully hereinafter 
described. /) 

Referring to the drawings: Figure f is a 
view of the poise beam of a scale and its 
parts in side elevation. Fig. 2 is a longi 
tudinal sectional view centrally there 
through indicated by the line II. I. of Fig. 
3. Fig. 3 is a plan view of Fig. 1. Fig. 4 is 
a detail view of the magnetic clutch in ele 
ration. Fig. 5 is a cross section on line W. 
V. of Fig. 4. Fig. 6 is a similar view on line 
VI. VI. of Fig. 4. Fig. 7 is an enlarged 
view in elevation of the terminal contacts 
for the vibrating end of the beam. Fig. 8 
is an enlarged cross section through the 
poise on the line VIII. VIII. of Fig. 3. Fig. 
9 is a similar view of the printing mecha 
nism on the fine IX. IX. of Fig. 3. Fig. 10 
is a detail view of one of the beam-contact 
operated motor relays. Fig. 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 

Specification of Letters Patent. . at ented Alg. 80, 9.5. 
Application filed March 14, 1910, Serial No. 549,204. 

balancing beam of a scale mounted by knife 
(edge bearings 3 in any suitable support, as 
from the cap of a scale frame. Thebeam 2 
is in the form of a rectangular framework haying 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 mounting of 

i tille terminal contact element, the inner end 
(; providing a bearing for the motor shaft. 

is the adjustable poise mounted by car 
rying wheels S, 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 
Screw 11 by any suitable spring mechanism 
12, whereby the poise is placed in feeding 
engagement with the threaded shaft 11. It 
will thus be seen that upon rotation of the 
shaft 11 in either direction the poise 7 may 
be located at any position on the beam to op 
eratu in the same manner generally as in 
the ordinary poise of the usual weighing 
scale. One or more additional nuts 10' of 
blade form are preferably provided at the 
front and back of the poise, pressed toward 
the shaft by a top spring plate 12' the pur 
pos( of which is to clean the threads of all 
dust, etc. By means of these spring-actu 
ated nuts all wear of the threads is compen 
sated for thereby a voiding all lost motion 
and inst ring accuracy of operation. 
The machine is designed to operate auto 

matically, so that the poise will be located at . 
the proper position, dependent upon the 
Weight of the goods or article being weighed, 
and for the purpose of actuating the screw 
| in either direction I provide a motor M, 
the al'mattle of which and shaft 13 rotate 
in the ustal way between the fields of the 
notor. Shaft 13 is provided at its outer end 
with a bearing terminal mounted in any 
siutable bearing 14 in the end 6 of the beam 
and is coupled at its inner end with a mag 
net 15. It is designed that the screw shaft 
11 shall be subject to magnetic clutch en 
gagement with said magnet 15, for which 
purpose it is provided with an armature 16 
secured 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 magnetic clutch 
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there are three possible operations of the 
beam, to wit; that in which the contacting 
terminai 26 is in contact with terminai 28; 
that in which terminai 26 is in contact 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 beyond 
the balancing 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 flows from conductor A to 
switch S, the function of which is to throw 
the entire mechanism into or out of oper ation, and to the distributing point C on 
the beam. Here the conductors are divided, 
the current flowing by conductor c through 
the magnets 30 of the printing relay P, R, 
and thence by conductor di to magnetic 
clutch 15, from thence by conductor e, to 
magnets 25 of the stop mechanism, and from 
thence by conductor a to terminal contact 
26 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 h to main conductor B, 
the opposite side of supply. 

Iñ Fig. 10. I have shown in detail, one of 
the motor relays D. The opening and clos 
ing armatured is pivotally mounted at d 
and connected with the field connection i 
and is normally retracted by a spring d 
and limited as to its movement by set Screw 
d5. When magnets 41 are energized through 

or q and main line con 
ductor 9, armatured contacts with binding 
post d?, closing the circuit from, field magnet 
conductor i to motor conductor n. It will 
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thus be seen that in the open position of the 
relay the armature lever lies against the lim 
iting stop d° and after the circuit is closed 
by the beam contact 26 an appreciable 
period of time will elapse while the arma 
ture lever moves from its position of rest. 
toward the magnet and into contact with 
d?, establishing connection with the motor. 
However, on the opening of the beam cir 
cuit, connection is broken instantly. In this 
way, for any period of time that the beam 
circuit might be closed, the motor circuit will be closed for a shorter period, and the 
action will be as follows on the beam coming 
to balance: Assuming the poise, to be in 
a position of several hundred pounds vali 
ation from the point of balance, the relay D 
will close and operate to start the motor, 
moving the poise toward the point of bal 
ance, and slightly beyond, such movement 
being accomplished by a very rapid mova 
ment of the motor M, say i 200 R. P. M. 

point of baiance. 

3. 

The beam, upon arriving within a variation 
of a few potunds of the correct position and 
due to its alternating movement, will vibrate 
from one to the other contacts, i. e., from 
27 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 
rapidly toward the point of balance. The 
effect" of the arc is counteracted by adjust 
ing the return spring d" on the relay so that 
an appreciable weakening of the beam cir 
cuit, even if still maintained through the 
arc from the contact. will operate the relay. 
From the above 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 
beam. Second: By splitting the current 
used into different independent circuits 
they obviate the faults produced by burning 
when a heavy circuit is broken. Third: 
They operate to bring the beam more quickly 
to a balance, as follows: Assuming the mov 
ing mecilianism operating the poise comes to 
rest instantly on the breaking of the circuit 
at the beam contact (26, 27, 28), two factors 
still operate to carry the poise from the 

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 breaking 
of any circuit conveying electric current, an 
arc is formed at the breaking point, thus 
supplying current to the mechanism a small 
fraction of a second after the beam has left 
the upper or lower contact. 
factor's tend to carry the poise over the bal 
ancing point. 
The motor circuit is as follows: from the 

main conductor A through the switch and 
distributing points C by conductor i to the 

Both of these 
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fields F of the motor Mand field wire i to contacts di and e" of relays D and E respec 
tively. Relay D being closed at this time 
under the influence of magnets 41 estab 
lishes circuit by post d' and conductors k to 
wires 7 and in and armature m of the motor, 
connecting wire n, leading from the other side 
of the motor to contact postdº. Through con 
ductor 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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äikojn of the beam, and interpose compensati 
i'elay recialisin, 3ircuits and contacts 
1ie) or the moverlle of the bean for 
iing the op3:ation of the motor. - 

d.. Tiae combina&ioris, vvith a Sciale beam, of 
a poise, a poise-opeiating screw, an electric 
ignotor For operating the Screw, means con 
{i'olled by the beah for operating the motor, 
a yagnetic clutch for directly coupling the 
noto' and Sc:'evy together, neans controlling 
the clutch dependent on the position of the 
bean, bype-wheels controlled by the screw, 
printing mecialisin, and operating means 
the'eilor conti'olled by the position of the 
bearn. 

5. The combination with the beam, its 
}{jise, the yºgise-Operating Screw, of an elec 
tric: inloo' for (pe l'atting the Sc}'ew, means 
controlled by tie beam for operating the 
notor, a Yagnetic clutch directly coupling 
the in Gücü" and the Sc!'e'w, means (controlling 
the clutch dependent on the position of the 
bean, type-inechalaisim, mounted om the Screw," 
electrically-controlled means for noving the 
type-IIaechanisin, contacts for said electri 
:aily-cont2'olled means, and a contact on the 
i.e.:iii) adipied to close the circuits of said 

- a leg trically-controlled neans. 

iš 

6. The coinoiation with a scale beam, a. 
poise thereon, a feed screw therefor, an elec 
$1:ic notoi" for actuating the feed screw, a 
imagnetic clutch interposed between the no 
to aid the feed screw for directly coupling 
$he yo together, of type wineels controlled 

Screw, printing mechanism, and 
cohº'oled v ühe position of the 

oi' operating the notor and lie print 
iniecianisma. . 

The combination with the poise beam, 
iše feeding screw, a poise on said 

Sci'ew, tail electric notor' and its shaft for 
: (t:ating said screw, of Ineans independent 
of the inotor ind its shaft, controlled by the 

ion of the be: in, for locking the screw 
W(t. 

i testimony We:eof li: my signature 
in :) I': 'sº';}ce of two witnesses. 
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