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1o all whom tt may concer:

Be it known that I, JouNn HENRY SWIHART,
acitizen of the United States,residingat Cleve-
land, in the county of Ouyahowa and State of

5 Ohio have Invented certain new and useful
Imm ovementsinSpring-Balance Scales; and

I do hereby declare the following to be a full,
clear, and exact description of the mvenmon
such as will enable others skilled in the art to
1o which it appertains to makeand use the same.

| - My invention relates to improvements in
spring-balance scales wherein a shaft towhich

an indicator (dial or pointer) is rigidly se-
cured is proportionately rotated by the load

15 upon the scale-pan.

The primary object of the invention is to
preventinjury to the scale and particularly
to the dial or other form of indicator and its
connection with the shaft when a weight is

20 suddenly thrown upon or taken from the
scale-pan.

Theinvention consists, br oadly, in the c com-

‘bination of a rotatable shaft, an indicator
rigidly secured thereto, and mechanism for
25 operating the shaft with a spring-supported
frame and a double - acting spring - buffer,
which is alwaysundertension,which connects
sald frame with the shaft- operating mech-
anism and permits their relative movement,
30 but compels them to come to rest in the same
- relation to each other. It also consistsin the
combination of parts substantially as de-
“seribed constituting the double-acting spring-
buifer shown, in the combination, substan-
35 tially as described,with the spring-supported
frame, of a double-acting spring-buffer ad-
~ Justably connected therewith,and in the other
combinations of parts, as pointed out in the
claims. |

40

and dial have been removed. Fig. 2 is an
enlarged view of the spring-supported frame
and the mechanism which transmits motion
45 from it to the shaft to which the dial is se-
cured, a part of said mechanism being shown
in vertical section. Fig, 3 is a vertical sec-
tional view of the seale near the axis of the
shaft. Fig. 4 is a transverse vertical sec-
KHig.d1s a .

so tional View on line 4 4 of Kig. 2.
view of a modified construction.

. |

In the drawings, Figure 1 is a front view
~ of the scale mechamsm when the face- plate

sectional view on line 6 6 of Kig. 5, looking
upward; and IFig. 7 is a sectional view of an-
other modified construction.

Referring to the parts by letters, A repre- 55
sents the scale-case; B,a horizontal transverse
shaft which is supported in Journals which
may be formed in the front and back plates
a ¢’ of the case and in a fixed arm «¢?. The
indicator C, as shown, is a dial, a part of 6o
which may be seen in Fig. 3. Its frame ¢ is
rigidly connected with the shaft by means of
a plate b',which is rigidly fixed to said shaft.
The frame D, which in 1ts general form 1s
like similar frames heretofore used, 1s sus- 0j5
pended 1n the usual manner from the two
scale-springs H H' and projects ount through
the bottom of the case.. The scale-pan, which
1s not shown, 1s to be suspended from the
loop d on the lower end of this frame. The 70
frame D, as shown, is formed of two barsd d’,
the lower por tions of which are parallel and
are rigidly connected at a suitable distance
apart by yokes d* d®. A tare-bar E lies be-
tween the two bars d d'. In the form shown 73
in Figs. 1,2, and 7 this bar istubular, whereby
it is especially adapted to support, inclose,
and coOperate with. the particular form of
buffer - springs employed. Suitable means
are provided for preventing lateral move- 8o
ment while permitting longitudinal move-
ment of said barrelative to the frame ID. In
the construction shown two pins e, which pro-
ject from the sides of said bar, enter vertical
slots d* in the proximate facesof the barsd d’. 85
On the lower end of the bar K is a threaded
stem ¢°, which enters-a socket d® in the yoke
d®. A nut e® upon this stem lies in horizon-
tal slots d® in the bars d d', wherefore by the
turning of this nut the bar K is moved end- go
wise relative to the frame D. A spring df
may be compressed in the socket d° below
the stem ¢°, the function of such spring being
to take up lost motion of the nut e* inslots d®.

As stated, the bar K is a tube in the con- g3
struction shown in Figs. 1 and 2, and both
ends are wholly or partly closed sufficiently
to form abutments for the springs. A verti-
cal plunger-rod & passes centrally into the

said tube through the upper end thereof.
The rack-bar K is connected to the upper end

Itw' 6 is a [ of this plunger-rod by suitable means, which
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may be and, as shown, are substantially like
the means by which heretofore a similar rack-
bar has been connected directly with the
spring-frame-—that is to say, by a horizontal
pivot—the rack-bar being constantly pressed
by a spring & toward the pinion 0. This rack-
bar engages with the pinion 6, which is rig-
1dly connected with the shaft B. The 1&1(31&-
bar K and pinion b constitute the best form
of shaft-operating mechanism. Inside the
tube It and about midway between its ends
15 an internal flange ¢*. On the rod G is an

external flange ¢, which is of such diameter

that it may pass the flange e~

Surrounding the rod G, on opposite sides of
the flanges ¢ and ¢ are the two thimbles M
M', which fit upon the rod and in the tube,
although they are freely movable relative to
both, wherefore said thimbles aet to hold the
rod G centrally in the tube E. The coil-
springs N N'surround the rod G in the tube
and even when the scale is at rest are re-
spectively compressed between the ends of
the tube and the thimbles M M'. The springs
exert constantly upon the thimbles forece
enough to normally hold them in contact with
opposite sides of the flange ¢* and to return
them into contact Lhere“w'lth when in the op-
eration of the scale they have been moved
out of contact. The opposite faces of the
flange ¢* act as stops to limit the movement

of said thimbles, and since the thimbles en-

gage with the flange ¢ they (said springs)
act to move said flange g to and normally
hold 1t in the same plane with the flange ¢
and consequently act toreturn the rod G to a
certain definite position relative to the frame
D. Itisevident that the plunger-rod G may
move In either direction from its normal po-
sition relative to the tube K, the springs N N’
yielding to permit such motion. This move-
ment,whendownward,isresisted by thespring
N and is limited by Lhe engagement of the
lower end of the rod G with 1311@ bottom of the
tube L. When the movement of said rod is
upward, it 18 resisted by spring N’ and is lim-

1ted by a loose sleeve 2, which surrounds the

rod G inside of the spring N’ and which when
said spring is sufficiently compressed engages
with the top of the tube and with the thimble
M'. The described means for limiting the
movements of the plunger-rod away from its
normal position relative to the tube E are
provided for the purpose of preventing the
springs from being too much compressed,
whereby they may become set.

1The operation of the deseribed mechanism
18 the following: When a weight is thrown
suddenly upon the scale-pan, the frame D and
the tubular bar K are jerked down. This
motion of the frame and bar K must be trans-
mitted, through the spring N', plunger-rod G,
and rack-bar IX, to the pinion b before the
shaft I3 is moved. Thestrength of the spring,

however, is not great enough to immediately
overcome the inertia of the parts named.
o, theretore, yields or is compressed

The sprin
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and permits the frame D and tube K to move
independentiyof theplunger-rodandtheparts
named connected therewith. T'hespring sub-
sequently expands to its normal condition,
whereby the rod & is-drawn down to its nor-
mal position relative to the frame D, as above
described, and consequently is drawn down
a distance proportionate to the weight upon
the seale-pan, and this movement of the rod
effects, through the mechanism deseribed,
the pmpmtwnate rotation of the shaft .and
indicator attached thereto. When a weight
1s suddenly taken from the seale-pan and the
frame D is moved suddenly upward by the
springs II II', the lower spring N yields, per-
mitting the plunger-rod G to temporarily re-
main stationary, and then expands to return

sald rod to its normal position relative to

sald frame B, wherefore the shaft B and in-
dicator rigidly attached thereto are retuned
to their normal positions. Obviously the
springs act to gradually echeck all movements
of the rod G 11elmnfe to the frame, or vice
versa, and also to return said rod o 1ts nor-
mal position relative to the frame D.

It 1s necessary with the econstruction shown
to prevent the plunger-rod & from turning
upon 1its axis in the tube K, and to elfeet this
result a longitudinal groove ¢* is formed in
1t, and & pin e, which passes through the wall
of the tube E engages in this groove. As
before sta,ted, the tubular tare-bar B is ad-
justably eonnected with the frame D, and
the means described for moving it relative to

sald frame are provided for the purpose of

taking off tare, and it operates in the follow-
Ing manner: When a vessel 18 placed upon
‘ahe scale-pan, 1t draws the frame D down-
ward, carrying with it necessarily the tube
E and all of the parts associated with said
tube. DBy turning the nut ¢® the tube may
now be moved upward relative to the frame
D until the dial or other indicator attached
to shaft I3 has been returned to its normal
position. Thereafter the mechanism will act
in the described manner and will show the
correct welght or value of the material placed
in the vessel.

It will be understood that when the seale is
used for ascertaining weights or values the
bar It is rigidly connected with frame D and
may be considered as a part of it.

In Figs. 5 and 6 I have shown a modified
construction of the spring-bulfer which serves
to connect the frame DD with the shaft-oper-
ating mechanism.
N°, which are secured to arms ¢ on the tare-
bar .

K, act against opposite sides of a lug
on the slide R, (which corresponds in fune-
tion torod &,) having asliding connection with
the tare-bar It', which is not tubular in this
case. The spring N® acts to move the slide
R down until said spring strikes the stop ¢ on
the tare-bar E', and the spring N”acts to move

md slide up until the spring strikes a stop
¢’ onsaid tare-bar. Doth springs yield to per-
mit independent movement of the frame )

The two spring-arms N~
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and slide R. The rack-bar K is connected

with slide R in a suitable manner.

In Fig. 7 is still another modification of the
invention. A tubular bar Eisto be attached

to the frame D. The plunger-rod G’ enters

the said bar through its upper end.
spring N* is employed.

Only one
It lies between the

two thimbles M*M® and is under constant ten- |

sion sufficient to force said thimbles respec-
tively against two internal shoulders e!* .
On the rod G are two flanges g** g**, which
are respectively above and below sald thim-
bles. Thisrod G'isto be connected with the
shaft-operating mechanism substantially as
shown on the other figures. When the frame
D is violently moved downward, the upper
shoulder e'?, pressing against thimble M?, will

compress the spring N*, and the subsequent

expansion of the spring will press thimble M?
down against shoulder g**. When the frame
D 1is moved violently upward, it carries the
lower thimble M° upward, thereby compress-

ing the spring N*%, which will expand again

and move thimble M? up against the shoulder
These movements of the thimbles when
the spring is compressed are not necessarily
accompanied by the movement of the rod G;

but as the spring expands these thimbles M?*

M’ engage with the flanges ¢g*¢ ¢g** and return
the rod to the position in which it stands at
rest relative to the frame D, the shoulders
e ¢ acting as stops to limit 'the movement

of said th1mbles

The tare-bar, whatever be its shape, is rig-
idly connected with the frame D when the
scale is being used for weighing, and there-
fore for the purposes of the invention may be
regarded as a part of said frame. Therod G
or slide Rand the springs and associated parts
constitute what I call the ‘‘double-acting
spring-buffer,” and the pinion 0 and rack-bar
K constitute the shaft-rotating mechanism.
Each of these three groups of parts may be
varied to any desired extent without depar-
ture from the generic invention.

Having deseribed my invention, I claim—

1. In a spring-balance scale, the combina-

tion of a vertically-movable spring-frame, a

_50

- rotatable indicator-operating shatt, shaft-ro-
tating mechanism, a vertically-movablemem-

ber whmh forms pa,lt of said shaft-rotating

- mechanism, which member has a sliding con-

55

60

nection with the spring-frame, wheleby they
may move relatively toeach other, and a dou-

ble-acting buiffer device which opposes said
relative movement of the frame and member
in both directions from their normal positions,
substantially as specified.

2. In a spring-balance scale, the combina-
_tion of a vertically-movable spring-frame, a
rotatable indicator-operating shaft, shatt-ro-
tating mechanism, a vertically-movable mem-
ber which forms a part of said shaft-rotating
mechanism, which member has & sliding con-

“nection with the spring-frame, whereby they

may move relatively to each other, a double-
acting spring-buffer device which opposes the

sides of said flanges, and two

relative movements of the frame and mem-
ber in both directicns from their normal po-
sitions, and stops which limit the positive ac-

‘tion of said buffer device upon said shatt-op-
erating member, whereby 1t always conies 10

restin the sSame 1:)051‘51011 relative to the spring-
frame, substantially as specified.

3. In a spring-balance scale, the combina-
tion of a vertically-movable spring-frame, &
rotatable indicator-operating shaftt, a mem-
ber which is movable vertically relative to the
frame and has a sliding connection therewith,
mechanism for transmitting motion from said
member to said shaft, and a double-acting
spring-buifer device which is under tensmn
in both directions when said member and
frame are in their normal positions, and acts
to resist the relative movement of said parts
in both directions, substantially as specified.

4. In a spring- “balance scale, the combina-
tion of a vertically-movable spring-irame, &
rotatableindicator-operating shaft, a member
which is slidable vertically upon the spring-
frame, mechanism for fransmitting motion
from said member to said shaft, a double-act-
ing spring-buffer device which, when said
membel and frame are in their normal posi-
tions, is under tension in both directions, and
acts to resist the relative movement of
parts in both directions, and stops which limit
the positive action of sald spring-butier de-
vice in both directions, whereby sald parts
are brought to rest in their normal relative
positions, substantially as specified.

5. In a spring- _balance scale, the combina-
tion of a vertically-movable frame, a rotata-
bleindicator-operating shaft, amember which
is slidable vertically upon said spring-frame,
mechanism for transmitting motion from said
member to said shaft, and two buf er-springs
interposed between the frame and vertically-
movable member and acting upon said mem-

ber in opposite directions, zmd stops carried

by the frame with which said Springs respec-
tively engage under tension when they have
returned to their normal positions, substan-
tially as specified.

6. In a spring-halance scale, the combina-
tion of the spring-supported flame, a tube
secured thereto, having near its middle an
internal flange, a plunger-rod entering one
end of said tube and passing sald ﬂa,nﬂ'e,, an
external flange on said rod, two springs un-

“der tension surroundmﬂ‘ sald rod in the tube,

and adapted respeetively to thrust endwise
against the ends of said tube and the fiange
in the tube and the flange on the plunger-rod,
substantially as specified.

7. In a spunn-balance scale, the combina-
tion of the spring-supported frame, a verti-
cal tube secured thereto having closed ends
and an internal flange between the ends, &
plunger-rod passing into the tube through
the upper end thereof and having an e:atel-
nal flange, freely-movable Lh1mb1es which fit

said tube and embrace said rod on opposite
SpPrIings respec-

sald
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tively compressed between the end of the tube
and said thimbles, a rotating indicator, and
mechanism for transmitting motion from the
plunger-rod to the indicator, substantially as
specified. |

8. In a spring-balance scale, the combina-
tion of the spring-supported frame, a verti-
cal tube secured thereto having closed ends
and an internal flange between the ends, a
plunger-rod passing into the tube through
the upper end thereof and having an cexter-
nal flange, freely-movable thimbles which fit
sald tube and embrace said rod on opposite
sides of said flanges, and two springs respec-
tively compressed between the ends of the
tube and said thimbles, a rotating indicator,
and mechanism for transmitting motion from
the plunger-rod to the indicator, and stops to
limit therelative movementin both directions
of the plunger-rod and tube, substantially as
specified.

9. Inaspring-balance computing-scale, the
combination of the spring-supported frame,
a vertical tube supported thereon and having

an internal flange, and means for changing

the relative positions of said tube and frame,

4 612,069

& plunger-rod passing into said tube through
its upper end and having an internal flange,
two springs in the sald tube arranged to re-
spectively thrust against the ends of the tube
and on opposite sides of the two flanges
named, with a movable indicator and mech-
anism transmitting motion from the plunger-
rod totheindicator, substantially asspecified.

10. Inaspring-balance computing-scale,the
combination of the scale-case, a rotatable

‘shaft, an indicator rigidly attached thereto,

andshaft-operating mechanism,with aspring-
supported frame, a tare-bar adjustably se-
cured thereto, a double-acting spring-buffer
under constant tension supported by said
tare-bar and connecting the same with the
shaft-operating mechanism, and stops carried
by said tare-bar for limiting the action of said
spring-buffer upon the shaft-operating mech-
anism, substantially as specified.

In testimony whereof I affix my signature

In presence of two witnesses.

JOHN JIENRY SWIITART.
Witnesses:
K. L. THURSTON,
ALBERT 1I. BATES.
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