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To‘ all whom it may concermn:
Be it ‘known that I, James M. TRINER, a

- citizen of the United States, residing at Chi-
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cago, in the county of Cook and State of Illi-
nois, - have invented certain new and useful
Improvements in Weighing-Scales, of which
the following is-a full, clear, and exact speci-
fication: - . .- , :

- My invention relates more particularly to
that class of weighing-s¢ales. in which the
pointer is mounted on a pivoted arbor and
opérated from ‘the, -platform-standard by
means of a rack and pinion; and one of the
objects of my invention is to provide an an-
gularly-disposed <dial-scale with improved
means for thus operating the pointer by the
aforesaid rack-and-pinion movement. If
the’ construection of scales of this class is to
be inexpensive it.is necessary that.substan-
tially all parts be produced by dies, formers,
punches, &c.; and while the parts thus pro-
duced may be accurately fitted without ma-
terial lost motion for ordinary purposes, yet
the small amount of play which inevitably
occurs in the joints either through wear or
original looseress of fit is sufficient to per-
mit appreciable tilting or careening motion
of the platform-standard, especially when
the weight is placed to one side of the center
of the platform, and it is obvious that if the
rack be secured directly to the standard this
careening motion will be imparted to the rack
also, and that in turn imparts partial rotation
to the pinion, thereby producing false move-
ment of the pointer and indicating a false

. weight, too light if the standard tips in one
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ion: - :
A still further object of my invention isto

‘direction and too heavy if it tips in the other

direction: . C :
My invention is designed to overcome this

defect, and therefore has for its further ob--

ject to so.combine and arrange the rack and
standard that the said tipping movement
thereof will not be communicated to the pin-

arrange the adjusting-screw which alters the
length of the connection between thepointer
and the supporting-spring entirely within

‘the casing of the scale or to have at least the

operating portion of said screw thusarranged,

's0-that it may not be tampered with or acci-

dentally moved.
" With-thése ends in view my invention con-
sistsin ¢ertain features of novelty in the con-
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struction, combination, and arrangement of
parts. whereby the said objects and certain
other objects hereinafter appearing are at-
tained, all as fully described with reference to
the accompanying drawings and more par-
ticularly pointed out in the claims.

55

60

In the said drawings, Figure 1.is a face .

view or front elevation of my improved scale:
Fig. 2 is a fragmentary view of a part of the
back of the casing. Fig. 3 is a vertical sec-
tion on the line 3 3, Fig. 4. Tig. 3° is a de-
tail view of the rack-bar pivot. Fig. 4is a
plan section on the line 4 4, Fig. 3.  Fig. 5is
a detail front elevation of the rack-and-pin-
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ion mechanism. Fig. 6 is a perspective view -

of the yoke or support for the rack and pin-
ion. Fig. 7 is an enlarged transverse section

therecf on the line 7 7, Fig. 6. TFig. 8is a

view similar to Fig. 6, illustrating the same

element slightly modified. Fig. 9 is a ver--
“tical section of the scale on the line 9 9, Fig.

3. TFig. 10 is a detail longitudinal sectional
view on the line 10'10, Fig. 5. Fig. 1l.is a
detail side elevation of the support for the
lower end of the rack-bar. Fig. 12 is an en-
larged front elevation of one of the standard-
sockets. Fig. 13 is the blank from which the
same is produced, and Fig. 14 is a perspec-
tive view of the nut for the adjusting-screw.

11is a casing of suitable form and construc-
tion, preferably made of sheet metal and sup-
ported upon an appropriate base 2, the top
being closed by a removable cover 3. As
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shown in Fig. 3, the front of the casing is -

“formed on aninclitie, and the dial 4 closes the

front and is also arranged on the same in-
cline, so as to be in a convenient position for

'reading. The dial is provided with a pointer

go

5, mounted upon a central arbor 6, which is -
preferably formed integrally with a pinion 7. -

The arbor 6 is journaled in the dial 4, and
the inner end of the pinion is provided with
a_conical depression 8, in which engages a
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pin 9, preferably of conical form and, as -

-shown in Figs. 3 and 6, produced by striking

up & cone-shaped boss on a yoke or cross-bar
10, extending across the back of the pinion
and having arms 11, provided with lugs 12,
inserted through the dial 4 and clenched
against the face thereof. ' By this means the
pinion is provided at both ends with suffi-
cient but inexpensive support.

Engaging with the pinion 7 is a flat rack-
bar 13, which is considerably less in width
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than the face of the pinion, so that.while it
travels longitudinally over the pinion it may
also move lengthwise of the axis of the pinion
without getting out of mesh therewith. The
upperend of thisrack-bar is confined between
the pinion and one of the arms 11, wherebyit
is held in mesh during its reciprocating mo-

- tion, and the lower end of this rack-bar 1s piv-
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- ofally- connected to one arm 14 of a lever

whose other ari 15 is operatively connected
with the standard of theplatform 17, as will be
presently described, so that as the platform
1s depressed or rises and falls the rack-bar 13
will be correspondingly moved orreciprocated
and the pointer 5 thereby revolved through
the intermediary of the pinion 7 a corre-
sponding degree.
of course carries the lower end of the rack-
bar toward and from the dial 5 and would or-
dinarily destroy the proper angular relation

. between the rack-bar and the pinion; but in
_ order that the upper end of the rack-bar may
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move longitudinally of the axis of the pinion
in dnison with its lower end, and thus main-
tain this proper. angular relation, the rack-
bar is provided with a curved slide 18, which

striking up a loop from' the metal thereof,
and which slide 18 rests against a bearing 19,
formed on or secured to the inner face of the
yoke 10 by upsetting a part of the metal, if
desired, as shown in Figs. 4 and 6,.s0 thst as
the rack-bar 13 moves upwardly and its lower

" end conseq]uently moves toward the dial the !
1

slide 18 will also ride upwardly on the bear-
ing 19 and being curved or inclined from end
to end toward the center or mid-length will
push the upper end of the rack-bar toward
the dial 4 as rapidly as the lower end is thus
moved by the lever-arm 14, and when the
lever-arm 14 rises beyond that point where it
moves the rack-bar 13.toward the dial and
begins to move it away from the dial;-as will
be understood, the curved slide 18 will cor-
respondingly move the upper end of the rack-
bar away from the dial by virtue of the in-
clined character of its lower end, sliding over

the bearing 19 from the mid-length toward

the lower end until all of the curved slide is
above the bearing 19 or until the upward mo-
tion of the arm 14 ceases. In thus construct-
ing the rack-bar 13 with its eurved slide 18

- for producing the described result the curved
- slide may be given a length which is substan-
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tially equal with the reeiprocating movement
of the rack-bar and should be so positioned
on the rack-bar that its upper end will be
contiguous to the bearing 19 when the arm 14
is at the limit of its lower movement and its
Jower end in substantially the same position
with relation to the bearing 19 when the
arm 14 is at the limit of its upward move-
ment, the radius of the arc of the slide 18 be-
ing substantally equal to that of the arc de-
seribed by the arm 14. ‘

Asthe arm 14 oscillates it’

ma%ge produced in any suitable way, as by |

819,325

Tn order that the rack-bar 13 may move

‘freely without resisting the rising-and-falling

motion of the platform 17 in any appreciable

degree, it is important that the rack-bar be
pivoted on two axes at substantially right
angles to each other, so that it may move
both toward and from the dial, as well as

transversely in a plane at right angles to the
With that end in view"

axis of the pinion.
the lower end of the rack-baris formed with a
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pair of ears 20 21, through which passes a pin -

22, which pivots said ears between the arm
14 and an angular projection 14* turned
backwardly at the end of the arm 14.
pivot 22 is secured firmly in the arm 14 and
projection 14%; but at least one of the holesin
the ears 20 21 is enlarged or slotted, as shown
at 23, Fig. 11, so as to permit the rack-bar 13
to undergo a transverse movement trans-
versely of the axis of the pinion to allow for
any lateral or side play of the arm 14 without
causing the pinion and rack-bar to bind. In
order, however, that the rack-bar may not be
objectionably loose in its connection with the

pinion, it is provided with acounterweight 24,

having an arm 25 secured to the lower end of
the rack-bar in any suitable way, and inas-
much as this weight stands in an inclined po-
sition, its upper end tilting backwardly or

! away from the dial,-it also holds the slide 18

of the rack-bar against the bearing 19, turn-~
ing the rack-bar on the pivot 22, and to the
end that this action of the weight may be
augmented it is formed with an inwardly or
extended portion 26, which exerts a tendency
to throw the upper end of the rack-bar to-
ward the yoke 10.

The lever 14 15 is secured to a cross-bar 27,

which extends across the casing and is pro-,
_vided at its ends.with downwardly-turned

bearings 28, which are pivotally supported

- on a cross-rod 29, the cross-rod 29 also pass-

ing through the lever 14 15, whereby the piv-
otal support of the lever 14 15 is constituted
by bearings located a wide distance apart,
and as a result the lateral or side motion of
the lever-arm 14 is reduced to the minimum.
The upper side of the lever 14 15 is formed
with a lug 30, which passes through the cross-
bar 27 and is upset or riveted, thus connect-
ing the two parts together. » )
The arm 15 is pivoted on a cross-rod 31,
which is passed through and preferably rivet-
ed in side flanges 32 of the platform-standard
and which standard is of the peculiar con-
struction best shown in Figs. 3 and 9.
formed of a plate which is bowed outwardly
at the back, as shown at 33, to stiffen it and
which is provided at its upper end with up-
ward extensions 34, carrying sockets 35,
which receive two stems 36 on the bottom of
the platform 17. The projections 34 are
formed with side flanges 37 38, through which
pass short pivots 39, which connect the upper
end of the standard to an arm pivoted on a
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+ cross-rod 40 and which arm is parallel with the

arm 15, so as'to maintain the equilibrium of
the standard as it rises and falls, and this arm

aving surrounding flanges 42, which stiffen
it and serve as connections with'the pivots
39 and alsowith therod 40.. Arranged above
the arm 41 and rigidly secured to the casing

- 1is a cross-bar 43, and upon this bar rests

10

one end of a second cross-bar 44, whose other

end rests upon a flange 45, struck inwardly
The cross-.

from the rear wall of the casing 1.
bar 44 is preferably formed up out of a strip

* of sheet matal with side flanges 44* and has

20

its forward or inner end provided with a
notch 46, which is saddled upon the cross-bar
43; and this end of the cross-bar 44 is also
mortised into a notch 47 (see Fig. 9) in the
cross-bar 43, whereby the end of the cross-
bar 44 is held against both lateral and longi-
tudinal movement. The rear or outer end

. of cross-bar 44 is formed with a hook 48 on
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each of its side flanges 44®* and which hooks
engage over the flange 45, the outer or rear

end of cross-bar 44 being also mortised or

countersunk- in the upper edge-of the back
portion of the casing 1, which is provided
with a'notch 49 for that purpose. »
:The side flanges 44* of the cross-bar 44
serve as a means of attachment for the spring
50, which has its upper end secured to a cross-
pin 51, passing through the flanges 442 and
its lower end 1;;rovided with an adjustable
nut 52, in which engages the adjusting-serew
'53. The lower end of this screw has a re-
duced portion 54, which is firmly swiveled in
a yoke 55, and below the yoke 55 it is rigidly
secured to a turning-wheel or thumb-piece

.56, whereby the screw may be rotated for ad-

justing it relatively to the spring. The yoke

.55 has depending arms 57 arranged a con-

.~ siderable distance apart and pivoted between
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_the flanges 32 of the standard on the rod 31

contiguous to said flanges, so as to prevent
lateral movement of the rod 31. By this
means the lever-arm 15 is connected to and
supported from this spring, and the center of
the support of said lever-arm and its connec-
tion with both the spring and the standard
are one and the same, and conseéquently when

_ the standard tips in either direction it will
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merely oscillate about this center 31 without
altering the position of the rack-bar 13, and
consequently the lost motion which ordi-
narily occurs at the centers 39 40 and which
permits the platform to tip or careen when
the weight is arranged to one side of the cen-
ter will not result in a false movement of the
pointer 5 nor in the false indication of the
weight. It will also be observed that as the

arm 15 rises and falls, carrying the center 31

b5

back and forth on the arc described by said
arm, and consequently deflecting the spring
from the perpendicular, the spring will never-
theless be maintained in a straight line by

ust referred to is constituted by a plate 41, -

1

‘hanger 62, and a note

reason’ of the swivel connection at its lower
end with- the center 31, constituted by the
yoke 55.57 and the pivot-rod 31. :
The back of the standard 33 has an aper-
ture 58, through which the operating-wheel
or thumb-piece 56 projects, so that it will be
accessible to the finger.of the operator for ro-
tating the screw. %n order that this wheel
may not be tampered with or accidentally

 moved, it is arranged entirely within the cas-

ing 1, and in order that it may be reached for

operation when necessary the casing is pro-
| vided in the back with an opening 59, which,
if desired, may be closed by a suitable door
-or shutter 60, which has a slot 61 at its upper

end, whereby it is suﬁported on a suitable

whereby it may be dropped over a button 64
and held in place. .

The projections 34 of the standard are each
formed with a flange 65, as shown in Fig. 13,
and on this is produced a lug 66, which when
the flange 65.is folded around the stem 36 to

-produce a socket for receiving said stem en-

gages in a notch 67 in the opposite edge of
the blank, Fig. 13, and the edges of this notch
67 are then upset over the edges of the lug

66, so as to lock the two sides of the blank

together and produce the socket. ‘

In the modification shown in Fig. 8 the
yoke for supporting the pinion and retaining
the rack-bar has the cone 92 formed on the
edge of the plate instead of on the face, and
the bearing 192.is similarly formed, the arms
11# being arranged flat and provided with an-
gular projections 12°, on which are formed
the lugs 122, which correspond with the lugs
12 and pass through the dial, as described
with reference to-the lugs 12, the projections
12® being arranged against the back of the
dial for bracing the plate 11* and preventing
it from tipping. The edge of the plate 112 is
also formed with additional lugs 12¢, which
pass through the dial, like the lugs 12°,

Having thus described my invention, what
I claim as new therein, and desire to secure
by Letters Patent, is— S

1. Ina scale, the combination of a pointer,
an arbor therefor having a pinion, a platform-
standard, means connected with said stand-
ard for yleldingly sustaining the same, a piv-
oted lever pivoted at one end to said stand-
ard at a point contiguous to the point of con-
nection between it and said sustaining means,
and a rack-bar connected to the other end of
the said lever and engaging said pinion.

2. In a scale, the combination of a pointer,
an arbor therefor having a pinion, a platform-
standard, means connected with said stand-
ard for yieldingly sustaining the same, a piv-
oted lever pivoted at one end to said stand-
ard at a point contiguous to the point of con-
nection between it and said sustaining means
and a rack-bar engaging said pinion and piv-
oted to the other end of the said lever on
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“crossed axes whereby the rack-bar may oscil-

late both lengthwise and transversely of the
lever. .

3. In ascale, the combination of a pointer,
a pinion for rotating the same, a platform; a
rack-bar engaging said pinion, a curved slide
and & bearing therefor, one secured to and
carried bv the rack-bar and the other fixed
with relation to the rack-bar and contiguous
to the pinion and over which the rack-bar
slides, a pivoted lever having one end pivoted
to said rack-bhar for reciprocating it, an oper-
ative connection hetween said platform and
pivoted lever, and means for yieldingly sus-
taining the platform. .

4. In a scale, the combination of a pointer,
a pinion for operating the same, a reciproca-
tory rack-bar, a curved slide thereon, a bear-
ing for said slide fixed with relation thereto,
a pivoted lever operatively connected with
said rack-bar for reciprocating it, a platform
operatively connected with said lever and
means for yieldingly sustaining said plat-
form.

5. In a scale, the combination of a pointer,
a pinion for operating the same, a pivoted le~
ver, a rack-bar engaging the pinion and piv-
oted on an axis extending transversely of the
lever, a beaving for said rack-bar, a counter-
weight for hola’ing the rack-har against said
bearing, a platform operatively connected
with said lever, and means for yieldingly sus-
taining said platform.

6. In a scale, the combination of a pointer,
a pinion for operating the same, a pivoted le-
ver, a rack-bar pivoted to said lever on
crossed: ares so as to oscillate transversely
and longitudinally of said lever, a bearing
against which said rack-bar rests and slides, a
counterweight having its center of gravity
out of center with both of said axes whereby
it will bold the rack-bar against the pinion
and also against its said bearing, a platform
operatively connected with said lever and
means for yieldingly sustaining said plat-
form. ,

7. Ina scale, the combination of a pointer,

4 pinion for operating the same, a rack-bar

engaging said pinion, a yokein which. said
pinion is journaled and which embraces the
pimon and rack-bar, said pinion having a
countersink in one end and the yoke a pro-
jecting pin engaging in said countersink, a
pivoted lever pivoted to said rack-bar, a
platform connected with said lever and
means for vieldingly sustaining said plat-
form. :

8. In a scule, the combination of a dial
normally inclined to the vertical, a pivoted
pointer therefor, a pinion for operating said
pointer, a rack-bar engaging said pinion,
means for holding said rack-bar parallel with

the dial and at right angles to the pinion, a

pivoted lever pivoted at one end to one end

of said rack-bar for reciprocating it, the other:

819,325

end of the rack-bar being free, a platffiqlrm-
standard pivoted to the other end of said le-
ver and means for yieldingly sustaining said
standard. - _

9. In a scale, the combination of a dial
normally inclined to the vertical, a pointer

“therefor, a pinion for operating said pointer,

a rack-bar engaging said pinion, a platform,
a pivoted lever having pivotal connection
with one end of said rack-bar and platform
whereby the rack-bar will be reciprocated,

70

the other end of therack-barbeingfree, means

for holding said rack-bar parallel with the’

dial and at right angles to said pinion, dnd
means for yieldingly sustaining the platform.
- 10. Inascale, thecombination of a pointer,
a.casing provided with an aperture, a plat-

form having a connection extending through-

said casing, mechanism within said casing
operatively connected with the platform
and pointer for operating the latter by the
movement of the platform, said mechan-
isni comprising means for yieldingly sustain-
ing the platform, and an adjusting means
located entirely within the casing and com-
prising an operating member located oppo-
site saild aperture whereby the operating
member will be accessible therethrough from
the outside. -

11. In a scale, the combination of a casing
having a notched cross-bar and a notched
wall, a second cross-bar let into said notches,
a bifurcated platform-standard straddling
said second cross-bar, a spring connected to
said standard and to said second cross-bar,
means for maintaining the equilibrium of
said standard and a pointer operatively con-
nected with the standard. ':

12. In a scale, the combination of & casin
having a removable cover, a removable cross-
bar supported within the casing below and
held in place by said cover, a platform-stand-
ard, a spring secured to said stardard and
cross-bar, means for maintaining” the equi-
librium of said standard, a pointer and means
operatively connecting the same with the
standard.

13. In a scale, the combination of a plat-
form-standard comprising a plate having side
flanges and upwardly-extending. projections
at both sides thereof, a platform having de-

ending stems around which-said projections

are folded to form sockets therefcr, a spring’

supported independently of said standard at
one end, a swivel connecting the other end of

‘sald standard thereto on a transverse axis ex-

tending through the said flanges at the lower
end of the standard, means for maintaining
the equilibriuin of the standard, a pointer
and means operatively connecting the pointer
with the standard. :

14. In a scale the combination of apointer,.

a pinion for operating the same, a dial nor-
mally inclined to the vertical, behind which
said pinion is arranged, a pivoted lever ar-
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ranged behind said inclined dial and movable | ti?ely connected with said lever, and means

in a plane at an angle thereto, a rack-bar en-
gaging the pinion and pivoted at one end on
an axis extending transversely of one end of
the lever, means for holding the rack-bar at

~ right angles to the axis of the pinion during

the oscillation of the lever, a platform opera-

for yieldingly sustaining said platform.
' JAMES M. TRINER.

Witnesses:
F. A. Hopxkins,
MB ArisTapr,



