~ No. 687,855. Patented Dec. 3, (901.

H. G. ROTH.
WEIGHING SCALE.

(Application filed Jan. 28, 1901.)
(No Model.) | 4 Sheets—Sheet |

Q
N

{
{
(

e

-~

- ey ek phigl S A

\
\
\

/0
I

& _ v
X IE <TTs _
RN = | ® e
=0 ‘q\k
S \(
1t
_ |
. "*s,@-ﬂ/ **—-@
ﬁ".’
i:’"
"§
”%‘s ?K > R .
ﬁ". \ ‘ |
/ >~ ] 1 |
S o ¥ ARSI
. &
ﬂ 5
‘0
.0"“ ' QQ\I\
Ulriesses - jnveZ%Wm;h
| 7 corrass crt?" . 1O .
| &‘a"/ ' | _ ,jry 71:'5!//?6’%0??1& &
Ay Ay, ULl oer, Ulr A

THE NORRIS PETERS CO. PHOTOA-LITHO. WASHINGTON, D. C.




No. 687,855, Patented Dec. 3, 1901.
| H. G. ROTH. .

WEIGHING SCALE.

(Application filed Jan. 2Ei:, 1601.)

(No Model.) | 4 Sheets—Sheet 2.
' ' £ 25
j 5?‘_ !j /‘7/05" /8
..;\..}x - % . ,.-_ /6
y2 7) 7%
2o ‘23 27

Illlll’u

¢
7
e /
A4 IN - /
{ /6 /
2/ | ;
: 17/
’ .
= /
1i| /
| | #
it a
T i ?
= | : ' ’ Q.
': , JI -
= = ) !
' 5 Hﬁ
/8 E B jé" /
5 E Y
" E ' = 1 - '
IE. g HIRNE I _. ’
e e =l o5
m = s ﬂ‘]-i
,,mﬁgg_{@gg” s _!ll”‘"*o,
7
——— '-_ é'

— 77— ]

ZJ&'Zna.sae.s » ‘« 37% . ' _3—2};232 ?ﬁh
3 [ s ,.--' l ‘;E, Jc_y TS ﬁﬁo?"'?ii_ya

J/MV ALy e




No. 687,855. Patented Dec. 3, 190l.
- H. G. ROTH.

WEIGHING SCALE.

(Application filed Jan. 28, 1801.}
(No Model.) | 4 Sheets—Sheet 3.

\

. h‘]m il

BN

p—

BN OnNnonounauoan

_ /
Z(/v'Z'naaaeﬁ . ' - ZInventor

P FHenry G. Rolh.
&M"M | . ,’%ry 71“;.%-/5 /?i‘i‘a?*wjy:

A N Hiwsctn, et

THE NORAIS PETERS CO., PHOTO-LITHO, WASHINGTON, D. C,




No. 687.855. | . Patented Dec. 3, 1901,
H. G. ROTH.

WEIGHING SCALE.

| | (Application ﬁla_d Jan. 28, 1801.)
(No Model.) 4 Sheets—Shest 4.

1 7777272 7227272272 72727387888 i70411Ls

“‘.““““““‘l“‘l‘.‘it“t"'

34°
7% _JE 24

i

- — '3 7%

~.w;n@5866_ - i’f 2 ?12%3)1?07_’
- Wﬁhw/— | | ’__)‘/e.ng Q Rtk

.3'_5 frd ﬁi“i‘a?"nc‘:’gﬁ,

Moy 2l _ ' Y/ A ./ Yt

THE NOARIE PETER:E CO, FHOTO-LITHO., WASHINGTON, D,




| Yo

29

30

35

40

45

50

UNITED STATES

PaTENT OFFICE.
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HENRY G. ROTH, OF MINNEAPOLIS, MINNESOTA.

WEIGHING-SCALE.

SPECIFICATION forming part of Letters Patent No, 687,855, dated December 3, 1901,

Application filed Jannary 28, 1901, Serial No. 45,176,

(No model,)

To all whom Tt may concern: -

Be it known thatl, HENRY G. ROTH, a citi-
zen of the United States residing at ane-
apolis, in the county of I{ennepm and State
of Minnesota, have invented certain new and
tseftl Improvements in Weighing -Scales;
and I do hereby declare the followmfr to be a
full, clear, and exact description of the in-
Ventmn siich as will enable others skilled in
the art 130 which it appertains to make and
use the same.

My present invention relates to that type
of weighing-scales known as ‘“ gravity-scales,”
and wwherem balanelnﬂ'-beams and eountel-
weights are employed, in contradistinetion to
sea,les of the ftype usually designated as

““spring-scales;” and my said invention has
for its object toi improve the type of scales to
which it relates in the several particulars
hereinafter noted in the specification and
specifically pointed out in the claim.

‘T'he invention is illustrated in the accom-
panying drawings, wherein like characters

indicate like parts throughout the several | i

views.

Figure 1 is a view in side elevation, show-
ing the scale constructed in deoordanee with
iny invention and showing also an attach-
ment thereto for bupplylnﬂ' material to be

weighed, the hopper of said attachment being
IFig. 2 1s a transverse ver-

shown in section.
tical section taken approximately on the line
x® x* of Fig. 1, some parts being shown in
full and others being broken away. Fig. 3
is a horizontal section on the line & &2 of Flﬂ'
2. FKig. 41s a detail in perspective, showmﬂ-
the hammel and immediately - connected
parts of a gong or alarm device of novel con-
struction. Fw' 51is a detail in side eleva-
tion of a key f01 locking certain of the parts
together. Fig. 6 is a Veltl(}&l longitudinal
section taken approximately on the Tine a6 5
of Kig. 2, some paris being broken away.
Fig. 7 18 & detail in side elemtlon of one of
the so-called ‘‘balancing-pendulums,” and
Fig. 8 18 a vertical longitudinal section, taken
approximately on the line 5 2° of B I‘w 2.
The numeral 1 indicates the base- ca,stmw
of the scale, the same, as shown, having or-
dinary tubular end frmdes 2 and havmﬂ at
1ts eentral portion & transvelsely-extendmn‘

serves as a support for a knife-edged ful-
crum-par 4.

The numeral 5 indicates the balancing-
beam of the scale which beam is provided at
its central portion with a transversely-ex-
tended bridge 6, provided at its ends with
bearin ff—bloeks , (usually termed ‘““agate”
blocks or bearin gs,) thatare mounted to work
freely on the upper edge of the fulerum-bar
4 in the 01{,1111315 manner. At its ends the
balancing-beam 5 is provided with pivotally-
eonueuted trays 3, mounted in the ordinary
manner, and pr ovided with depending stems
9, which work in the guide-sleeves 2 of the

'base 1.

There is nothmg novel in the seale con-
struction so far deseribed, and it may be as-

sumed to be ordinary or standard construc-

tion, although as a matter of fact the cen-
tral base-section or housing 3 is designed to
permit of the application of certain of the
features of my invention.

Secured toandrising from the central hous-
ing 3 18 a stack or hollow tower 10, which is
plowded near its upper end with a senmental
sight-opening 11, through which a n'mduated
scale 12 may be seen. Avertica-l rod or stem
13, secured at its lower end to the central
portion of the bridge 6, heretofore noted, ex-
tends vertically upward through the stack
10 and is provided with a pmnbel or finger
14, which works over the graduations of ‘nhe
scale 12. The rod 13 is plefembly SCrow-

threaded, and on the same is adjustably se-

cured by screw-threaded engagements a pair
of weights 19.

A pair of depending legs 16, the lower por-
tions of which are, as shown in the form of
screw-threaded rods, and the upper portions
of which are flattened and perforated at 17,

80 as to embrace and avoid contact with the

fulerum-bar 4, are rigidly secured at their
upper ends to the bridge 6 of the balancing-
beam 5. Also, as shown the lower ends of
these legs 16 are eonneoted by a transverse
bar 183, and cach is provided with a pair of
adjustable counterweights 19, having screw-
threaded engagements therewith. Further-
more, in this preferred construction a pair of
counterweighting - pendulums, as shown, in
the form of serew-threaded rods 20 and "‘O‘"‘*

and vertically - tapering housing 3, which | are independently fulecrumed by means of
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perforated heads 21 and 21* on the said ful-
crum-bar 4. With this construction a pair
of adjustable weights 22 has screw-threaded
engagement with the rod or pendulum 20,
and a similar pair of weights 22° is likewise
mounted on the rod or pendulum 20*. The
transverse connecting-bar 18 (see Fig. 3) is
shown as provided with notches 23 and 252,
in which the lower ends of the pendulums 20
and 20* normally loosely rest. A set-serew
24, working through the bar 18, serves to
vary the normal relative position of the pen-
dulum 20* with respect to said bar. At the
outer extremities of the notches 23 and 23°
the bar 18 is formed with key-seats 25, in
which keys 26 (see IFig. 5) are adapted to be
dropped to lock the said pendulums 20 and
20* with respect to said bar 18; but as this
locking action is not one to be immediately
considered it shounld at this time be passed
with the simple statement made.

In the paths of the lower ends of the pen-
dulums 20 and 20*, respectively, are located
stops 27 and 27*. 'These stops are adjustably
and removably secured to the bottom plate
of the base-casting 1, as shown, by means of
nutted bolts 28, which work through slots 29
in the said bottom plate. The adjustment
of these stops will be hereinafter considered
in connection with the deseription of the op-
eration.

In connection with the mechanism above
described I employ in this preferred arrange-
ment several gongs or alarm devices. One
of these gongs or alarm devices comprises a
bell 30, secured, as shown, by a bolt 31 with-
in and to the top of the stack or tower 10, as
best shown in Kig. 6. To sound this bell 30,
the pointer 14 on the upper end of the rod 13
is provided with a spring-blade or stem ex-

tension 32, to the upper end of which is se-

cured a hammerorclapper23. The arrange-
ment is such that an extreme movement of
the balancing-beam 5 and rod 13 will not
carry the hammer 33 quite into contact with
the said bell 30 unless the said movements
be made under a fairly considerable speed, in
which case the inertia of the said hammer will
spring the stem 32 and permit the said ham-
mer to strike and sound the bell. To prevent
the hammer 83 from striking the bell when
moved toward the right with respect to Ifig. 6,
a stop-finger 34 is secured to the stack 10 and
projected into the path of the said hammer.
Another gong or alarm device is actuated
by the pendulum 20, and i1t comprises a bell
35, secured to one side of the housing 3, and
a coOperating hammer or clapper 36, the stem
of which projects radially upward from a
small rock-shaft 57, suitably mounted in bear-
ings 87', secured on the bottom plate of the
base-casting 1. The rock-shaft 37 extends
transversely of the scale and 18 provided at
itsinner end with a pair of radial prongs 38,
one or the other of which always lies in the
path of the depending lower end of the pen-
dulum 20. The hammer 36, under the rock-

L |

| per 39 by a flexible connection 42.

687,855

ing movements of the shaft 57, is adapted to
be moved from one side to the other of a ver-
ticaliine drawn through the axes of said shatt
and of said bell 35. Hence the sald hammer
will normally stand in either extreme posi-
tion into which it is thrown. The relation of
the prongs 88 of the shaft 37 to the are of
movement of the depending free end of the
pendulum 20 is such that when the hammer
36 is thrown to the right, with respect to If1g.
6, the left-hand prong 38 only will stand with-
in the path of movement of the said pendu-
lum, and, on the other hand, when the sald
hammer 56 is thrown to its extreme position
toward the left the right-hand prong 83 only
willstand in the path of movement of thesaid
pendulum. It will of course also be under-
stood that whenever the hammer 36 is moved
past the dead-center 1t will fall by gravity
into contact with the bell 35, The bell 85 18
shown as much smaller than the bell 30, and
it is intended that the tone of the same may
be readily distingunished from that of the said
bell 30. |

The hopper attachment illustrated 1n Ifig.
1 would be used only in cases where large
quantities of such articles as tea, coifee,
spices, &e., are put up in a large number of
small packages, so as to justify the use of a
scale continuously for that purpose. The hop-
per is indicated in part Dy the numeral 59,
and the mouth of the same is adapted to be
opened and closed by a cut-off gate 40 1n the
form of a slide which works through the de-
pending neck portion of said hopper. The
cate 40 is connected to a vibrating stem 41,
which, as shown, is suspended from the hop-
The free
ond of the stem 41 works through a perfora-
tion 43 in one side of the stack 10 and 1s, in
a manner hereinatter described, adapted to
be struck by the rod 15 of the upper weight
15 vo thereby automatically close the hopper-
oate 40.

For cooperation with the pendulum 20* the
same sort of an alarm deviceas that provided
for the pendulum 20 may be used. Such an
alarm device is indicated by the characters
35%, 36* 37*, and 33%, which parts indicate,
respectively, the bell, the hammer, the rock-
shaft, and the prongs, which prongs are en-
caced and actuated by the pendulum 20

Operation: The mechanism above de-
seribed is capable of being adjusted or set
In a great many different ways, so as to give
various actions. ®Some, but not all, of these
possible actions will now be given. Ifor our
first illustration it will be assumed that both
pendulums 20 and 20* are loose, that the
weights 15 and the weights 19 on the depend-
ing legs 16 and weights 22* on the pendulum
20 are brought into such relative positions
that when the weighted end of the balancing-
beam 5 is moved downward and the pointer
14 to the right said weights and parts which
carry them will be counterpoised or equally

| balanced, and we will further assume that
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the gravity of the pendulum 20 and its weights
22, which is effective under such movements
of the scale-beam 5, act by way of overpoise

(directly on the bar18) and will be added orin-

dicated aspartof the load or material which is
being weighed. Now, fora concrete example,
we will assume that one pound (sixteen
ounces) of coffee is to be weighed on the left-
hand tray 8 as viewed in Fig. 1. Of course
the first thing to be done with the type of
scale illustrated is to place the one-pound
weight, (indicated by the character z,) on the
right-hand tray 8. Then, if the hopper illus-
trated 1s used, the salesman with his hand
draws the stem 41 outward, and thereby opens
the gate 40 and permits the coffee to run from
the hopper. When the gate 40 was first
opened, the legs 16 and pendulums 20 and 202
and their weights were of course moved out of
vertical or neutral positions and were forced
to their limits toward the left, with respect to
Figs. 1, 6, and 8. We will now further as-
sume that in this extreme position the coun-
terwelighting-pendulums 20 and 20 each act
with the force and effect of a two-ounce
welight placed on the left-hand or load-receiv-
ing tray 8; but it will be remembered that
the counterweighting-pendualum 20* acts as a
part of the counterbalance to the accelerat-
ing device afforded by the rod 13 and weights
15. When fourteen ounces of coffee have
been deposited as a load on the receiving-
tray 8, the left-hand or load end of the bal-
ancing-beam 5 will commence to move down-
ward, thus indicating in advance by such
movement that the proper weight has been
reached within two ounces. As the weight
of the load is inereased over fourteen ounces
the load end of the beam 5 will continue to
move downward, and the accelerating device,
counterweights, and counterpoising-pendu-
lum will be gradually moved toward their ver-
tical or neutral positions, under which move-
ment the overpolising action of the pendulum

20 1s gradually decreased from the two ounces

indicated to zero. IHence when the sixteen
ounces are deposited on the scale the over-
poising-pendulum 20 will have ceased: to act
on the scale-beam. The movement just de-
scribed of the pendulum 20 causes its lower
end to engage the right-hand arm or prong 58
of the rock-shaft 37, and thereby throws the
hammer 36 to the right-hand side of its coun-
terpoised position and sounds the bell 35,
thereby notifying the salesman, as well as
the customer and all other persons within
hearing for that matter, that the proper
weight is very closely approached. The stop
27 18 80 set as to prevent the pendulum 20
from swinging toward the right beyond its
neutral position under the action of momen-
tum. The stop 27* likewise prevents the pen-
dulum 20* from swinging toward the right
beyond its neutral position. It is evident

that when the counterpoising-pendulum 20?
isthrown out of action the upper weight 15 is
““let loose,” 80 to speak, so that under its con-

3

tinued movement beyond ifs dead-center or
vertical position toward the left, with respect;
to Fig. 6, it operates with increasing leverage
and force, which accelerates the continued
downward movement of the loaded end of
the beam 5. 'This accelerated motion is im-
portant for several reasons., In the first place
in the construction illustrated it insures suf-
fictent momeutum to positively sound the bell
or gong 50, and 1n the second place it gives
additional speed and power for closing the
cut-off gate 40, Asitisnotdesirable thatthe
bell 30 be sounded unless some material over-
weight of goods is given, the counterpoising-
pendulum 20* is normally set slightly away
from. its neutral position by the set-screw 24,
so that 1t will not be thrown out of action on
the bar18, and consequently on the balancing-
beam 5, until after the proper weight hasbeen
slightly exceeded and the accelerating device
1315 has been thrown slightly beyond its neu-
fral position. The prongs 38*, from which
the bell 35* is actuated, are so set with respect
to the depending end of the pendulum 20° that
the said bell will be sounded when the exact
proper weight 1s measured on the scale. The
several bells or gongs employed in this scale
are shown as of different sizes, and it is in-
tended that they should have different tones,
0 that the operator may readily determine
whether 1t is an underweight, exact weight,
or overwelght that is indicated. The bear-
ings 37" are detachable, so that the shafts 37,
mounted therein, together with the hammers
o0 and 36* and prongs 38 and 38*, may be
thrown out of action on their cooperating
bells in cases where this is desired. When
thisis done, the pendulums 20 and 20* may be
locked to the bar 18 by means of the wedges
26. 'T'his being done the various counterpois-
ing-weights 19, 22, and 22* may be so adjusted
as to counterbalance the so-called ““acceler-
ating device,” in which case the scale will op-
erate substantially as an ordinary balance-
scale. In this latter case it is of course evi-
dent that the stops 27 and 27* must be re-
moved from working positions.

It is evident that the greater the overweight
of the load or material being sold the more
rapid will be the movement of the balancing-

“beam 5 and parts controlled thereby, and con-

sequently the louder will be the sounds pro-
duced by the bells or alarm devices 30, 35,
and 35*, A salesman becomes so acecustomed
to these varying sounds produced by various
overwelights that he will be able to determine
approximately the amount of overweight by
the sound alone. However, the pointer 14,
working on the scale 12, will also aid in such
determinations, although, of course, it does
notattract attention and requires tobe closely
observed. |

What I claim, and desire to secure by Let-
ters Patent of the United States, is as follows:

In a weighing-scale, the combination with
a balancing-beam, of a superposed weight se-
cured to said beam for movements therewith
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~above the fulerim thereof, and a pivotally- | superposed weight, upon further downward

suspended weight or pendulum operating on
sald beam with a force exceeding that of said
superposed weight, when moved in one direc-
tion from its neutral point of suspension, and
when so moved, exerting its weight to force
downward the loaded end of the beam, and
overpoising the force of said superposed
welight, which two weights reach neutral po-
1o sitions,when the beam is balanced, and which

s L

p—

movement of the loaded end of the beam,
adds its moment to the moment of the load
and accelerates such movement of said beam. .
In testimony whereof I affix my signature 15
inh presence of two witnesses.
HENRY G. ROTII.
Witnesses:
MABEL MCGRORY,
FRANK D. MERCHANT,
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