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Lo all whoney ié may cOnCeriv:
Be it known that I, LvenNy W OLNER a sub-

ing ab Liverpool, in the county of Lancaster,
in the Kingdom of ngland, haveinvented cer-
tain new and useful 11111}10%?e11}ents in YWeigh-
ing-hlachines, of which the following is a speci-
fication.

This invention relates to that class of ma-
ciaines for which 1 have already obtained Let-
ters PPatent of the United States No. 294,713,
and is best deseribed by aid of the accompany-
ing drawings, which is made in two scales.

Figure 1 is a {front clevation of my appara-
tus. Iig. Zisageneral planon the same seale,
with halt of the platform and the cover over
the lever-coupling removed, showing the ma- |
chine box and lever. ifigs. 8 and 4 are re-
spectively a plan and elevation of machine-
levers. Eige. D is an enlarged cross-section of
lever on the Ine 2 6, Hig. 3. i'1gs. Gand 7are
sectional views, on an enlarged seale, on the
lines 6 6 and 7 7, vespecevively, ol Mig. 3; Fig.
S an enlarged plan view, and g, 9 a sec-
tional view, of {he ﬁ-"eighingqnnchme 1tsell on

the line ¢ 9 of Fi&r, S. Fig.10ispartly atrans-
Verse Sectim; ARRTL L lelﬂ‘if an c¢levation on the |
line 10 14 ol 2, showing indicating appa-
ratns and wﬁeﬂ”nu ﬂppamf us. Hig. 11 1S 4
sectional end elevation of 1ndiecating appara-
tus on the line 11 11 of Ifig. 2. 1*1'-} 1218 a
sectional end elevation of lnﬂlcatmg app‘w

tus on the line 12 12 of fig. 2. Figs. 13, 14,
15, 16, and 17 are respeetively elevations and
plan of the velieving apparatus on an enlarged |
seale. -
In the drawings, A 1s the weighing table or
1;L1L101m with heams R and I¥Y, the former of |
which arve '-mﬁ{,med al each end to two cross-
bmx ns, 37 cone ab cach sideof platform
A, vnw; mmll %hee% at cach end, and the
W holo sk ing o1 H.hel‘:nlﬂ.‘*-eﬂg{}ﬂ ¢ of thelevers
Oand O, Figs, 2, 4, and 9. "Lhe limbs of the
levers © (7 have Lhe cross-section of the letter
1., this form being the hest to resist the strains
they are requived to withstand, and easy to
moid, the major lever U, consisting of the main
amb i, beine 9 fhaﬂ'mml dlreetlon with

1‘(

1{":

it":

strengthening-webs £ 7, and the 11111101‘111111)5 1
2 v.:tth the stay-1imbs L 1P a
qha ned ends 4,

nd the hanger-
which are provided with knife-

edges ¢, forming fulerums. In the pattern for
casting the limb L’ is placed centrally between
the knife-edges ¢ ¢, and rests en the bottom
flange of limb I, and joins limb I’ on the other 53
side. Limb I/ rests also on bottem flange of
limb L. I/ and I’ are joined- by the diagonal
stay-limbs 1’ and 17, and also by the central
stay-limb,I°. Thelimb L'isat an angle tothe
Iimb I, and held together by the said sfay-
limbs I, 1.5, and I7°, and forms astrong beam,
both to resist torsional as well as bending
strains. The reason why one flange rests on
the other, instead of running into the other, is
that the pattern by this means 1s stronger and
easier to make; otherwise all the flanges could
be in the same plane, running into each other.
The minor lever '1s built up exactly In simi-
lar manner, and consists of the main limb 1.°
and the minor limbs I I/, with the stay-1imbs
LP L" L", and the Langer-shaped ends (, pro-
vided with knife- edﬂes ¢’, forming fulerums.
On limDb I of major Tever G is a short ar m, €,

that 1s cored out to make room tor the coup-
ling-link €, IFig. 6, and on O is {fitted a muil,

. Hiy 75
’, provided within, on the bottom side, with

- a knife-cdge, €, and this mull (¥ is just set

in the desired position and secured by the set-
serew O, Figs. 3and 7. Incasting,theshorfarm
C can be fixed on the pattern at any desired
point on the limb L. If €'is brought low
down on the pattern nearer the hanger G, this
will suit a shorter machine, and 1f 18 {ixed
on the pattern higher up on the limb I, nearer
the center of suspension C', it will adapt itself 83
to a longer machine. Again, 1f hanger & on
limb I/ of major lever € and hanger G onlimb
17 of minor lever " are brought farther out to
the side by an extension-piece or brought far-
ther in toward the center by a '%tonpmn .off 9o
piece on the pattern, the levers € and € will
then be adaptable for narrower ov wider ma-
chines, The limDb 1.° of minor lever € can in
the sante manner be made shorter or longer
by a stopping-oif or an extension piece forthe 95
pattern to meet the position of €° onlimb Liof
major lever ¢!, The limb L' of minor lever
is also made hollow or channeled at ¢ to make
room for the coupling-link Cf, Fig. 6, and a
wuff, C%, is fitted on and provided within on
the top side with a knife-edge, ¢, and set in
the desired position and secured by the set-
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serew C'. The adjustment of the levers Cand |
C’ at the couplings C* and C°, Fig. 4, becomes
very easy, as their position 1s on the outside

of the platformm A, and they can be got at

through the hand hole BY, Fig. 2, of the box-
neck B’ without dlstmblng any parts of the
weighing - machine. The position of these
coupling-centers ¢° and ¢°, Figs. 4 and 6, are of
course equally distant from the fulerum-cen-

ters ¢? of the levers Cand C'. The distance be-

tween the two coupling-centers ¢ ¢°, as shown
in Figs. 6and7,is by thisarrangement brought
down to a minimum, which is very important
in the coupling of a pair of levers to 1nsure
sensitive weighing. The form of these levers
is of advantage on account of leaving the cen-
ter space of the machine unoccupied and al-
lowing the beams which carry the platform
with the load to come down in between them,
and also in larger machines they allow a free
access down into the pit of the machine-foun-

dations and the w hole can begot mto ashallow
box. -

The lever C is carried by its fulerum knife-
edges ¢ in the links €*, Figs. 2, 8, and 9, hang-
ing in the corner-box brackets B’ of the ma-
chine-box, and suspended in the shackle &,
Figs. 10 and 16, by the knife-edge in muff C',
Figs. 10, 2, and 3, which is adjustable and se-
cured by set-serews C'% Fig. 4, and hooked
onto the suspension-rod G? Pw‘s 10 and 16, In
the relieving apparatus. The minor lever O"
Fig. 3, is suspended by the knife-edge ¢, Fig.
6, in muff C* from the coupling-link C*, that
1s again carried by the knife-edge ¢*1n muff 7

on the short arm C° on the diagonal arm 1L,

Fig. 3, of major lever C. The link ¢*, Figs. 8
and 9, in one corner-bracket i1s connected by a
rod, ¢, to the link ¢’ in the opposite corner-
bracket of the machine-box.
of the links ¢’ by the rod ¢' prevents thelevers
C and C" from moving in a direetion opposite
to each other, but still allows a simultaneous
parallel action to take phce by any side mo-
tion of the platform A.

The platiorm A, Figs. 8 and 9, with beams
B and B and cross-beams B: at each end of
machine, will rest at the points B’ of the four
corner-brackets B® when the machine is thrown
out of gear, as shown in Fig. 8. The platform

- A is made of wood, and the central planks, P,

3O

60

Iigs. 8 and 9, are secured to the wooden beams
B and placed on the main wooden beams B.

The two outside planks, P, are secured to the
cross-beams B* at the ov elhanﬂ*mfr‘ parts B>,

Fig. 8. The three sides B, Figs. 7 and 9, of
the machine-box can also be made of wood and
dovetailed into the corner-brackets B? and
plates B’ are let in on the ontside and secured
with bolts through the brackets B’. Theneck
B° of machine-box is of metal and bolted to the
corner-brackets B’, Figs. 11 and 12, and to the
casing of the rehevmn* apparabus at B By
this mode of making the box a great deal of
metal is saved. The sﬁapension-rod G?, Figs.

10and 13, inthe indicating apparatus is hooked
into the shackle G, the latter carrying the sus- |

The connection.

-distance from 2° that A% 1s.

{
!
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pension-knife edge C", Figs. 3 and 4, in the
muff on the major lever’s limb I.. The sus-
pension-rod G? has at its upper end two lateral
projecting shoulders, r, and the shackle g.
This latter is hooked up by the hook 77, hang
ing by the bolt in the eye of shackle- guard q,
which in turn hangs on the shackle g% sus-
pended from the knife-edge h on the arm 7? of
the compound lever H of the indicating appa-
ratus, Fig. 10, where all the transferred power
from the levelﬁ C and C' is taken up. by these
neans.
The mdlcatmg apparatusm Figs. 10, 11, and
12 is drawn in 1ts half-way posutmn 'The in-
dicating apparatus consists of the compound

' lever H, supported on the knife-edges »°, work-

ing on frame I, carrying a s8liding weight, I,

70

/5

80

on the arm 2’ having a scale for adjusting said 85

weight and a clamping-serew, ¢. This weight
I is used for weighing off the tare. On the
said arm 7%, at the extreme end, is suspended
from the knife-edge /* the shackle ¢’ and sus-

pension-rod ¢%, with piston K in plunger J, 9o

filled with any suitable liquid and covered

with the box-cover J'.
The piston K is made up of a namber of

plates, v, a little apart from each otherto allow
The 95

the liquid to form a hydraulic packing.
cover J’ has a hole in its top and bottom large
enough for the suspension-rod ¢* to pass
through, plus clearance, and is made in the
form of a box, that the fluid in the cover may
act like a cushion for the fluid that tries to
rush up through the bottom hole, and also

for the purpose of hindering motion of the

liquid in the plunger-box J by the working of
the piston K. The other arm, 2%, on the oppo-

site side of the knife-edges h“”, has a counter-
balance-weight, 1, by which the indicating
apparatus is brought to zero, and 18 also pro-
vided with a knife-edge, 7/, fixed at the same
Trom knife-edge &'
is suspended the shackle ¢’ and suspension-rod
g% with piston K'in plunger-box J*. Thislatter
is filled with fluid (petroleum or other c¢il pre-

ferred) and covered with the box-cover J° and
isinevery respectlikeits fellow plunger box J.

Piston K’ in plunge-box J? checks undue oscil-

lation of the compound lever H in 1ts upward

ICO

105

10

115

movement, and the piston IL in planger-box

J acts in a similar manner for the downward
movement.

The arms &’ andh constitute the equal beam
of the compound lever H.

To insure the same level of the fluid in the
two plunger-boxes J and J° they are provided
with a tube, T, which is prwlded with a cock,
T', fixed on the side near to the bottom of the
bwo plungers. Thus, when the fluid is poured
into one plunger the cock T’ is opened, and
the liquid will find its own level through the
tube T. The communication 18 then closed if
desired, by turning the cock T".

‘120

125

I30

When the plunger-boxes J and J* are to be

emptied, the cocks T and T, Figs. 10, 11, and
12, are opened and the fluid runs out. The
liquid in the plunger - boxes may be at a
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high or low level without having any inter-
felmﬂ' effect upon the counterpmse welght
W. The arm °, going in a downward direc-
tion, 18 at the extreme end provided with a
knife-edge, 2/, irom which is suspended in the
shackle ¢' the counterpoise-weight W. This
arm /° constitutes the pendulous lever or pend-
ulam. The arm 7° going in an upward di-
rection and bolted to and forming a p'u*t of
the compound lever H, carries the dial D, on
which are a geries of &mles, d, for the minor
weights, and a scale, d', on the edge of the dial
for the nmjor welghts. Theindication on the
dial takes place in the following manner: On
the arm /' is bolted a segment- quadlant N,
on which 1s {astened by its one end a elmin,
M, that passes round ahelical grooved pulley,
', working in a bracket, S, fixed on the car-
rier-frame E', bolted on the base-frame ¥°. The
cnaln M is fastened on the middle of the pulley
O’ to prevent its slipping, and a weight, Q, at
the other end keeps the chain tight. On the
inner pivot of the pulley O’ is fixed a pointer-
wheel, O, that points to the scales d for the
minor weights on dial D, and a pointer, O
that 1s fixed on the casing points to the scale
d’ for the major weights on the edge of dial D.
To bring the machine out and into gear, I
make use of the relieving apparatus, asshown
to a larger scale 1n Figs. 13, 14, 15, 16, and 17.
A hand-lever, R, Ifigs. 1, 2, 10, 11, 12, 13, 14,
and 15, is fixed on the one end of spindle I,
working in the bearing VY bolted on the frame
F, and on the other end is fixed a radial
grooved disk, R°. The disk R’ works the disk
R provided with three pins with friction-
rollers ¢°, equally distant from each other,
working in the grooves»® of disk R°. Thedisk
R* 18 fixed on the end of spindle G? working
in the bearings GY, bolted down on the franie
%, and has alse fixed on the same spindle, in
between the bearings G*apinion, G°, working
mto rack %, guided in the guides ', which
are 1n one with the bearings G*. In one with
the rack °ig a bracket, GS, for the purpose of
taking the suspension rod G* at the forked part
r ol the same.  If the hand-lever R be lifted
np-—say as muchasan angle of forty degrees—
the grooved disk R’ turning disk R* by the
pins with {riction-rollers »° to double the
amount—that is, to eighty degrees—and hav-
ing the pinion G® on the same spindle, GY, it
iifts the rack G° , with bracket G° till it lifts
out the shackle ¢ at the fork part - of the sus-
pension-rod G* (that carries the levers, a\kc
11 the weighing-machine) from the hook 4

3

and, as the shackle ¢ is made with a curvatu v |

to the one side at the upper part, it is heavier
on that side, and wijl therefore fall back onto
the gunard-shackle ¢’. Thehook ', that is bal-
anced by the ball 2% will fall a little to the side,
ag shown in I ig, 16.  As the shackle g 1s un-
hooked from +, the compound lever H, Ifig.
10, will then l)ﬁ, regting by its arm A in the
Cm‘riervi'rmne I at f. By reversing the action
of the hand-lever R, Figs. 13 to 17, the rack
G°, with the suspension-rod G* resting in the

1 bracket G°, will then

)
)
L
S

be brought down, and
the Shfwh.le g will be guided for W‘lrd and dt}‘n n
on guard ¢, as shown dotted in Fig. 16, but
cannot fall forward more than the ]_)lOJECtlI]“
parts ¢* on the shackle ¢ will allow, as these
will rest on the fork part»of therosl &7 The

“rod &% with the levers will be brought down

till the beams I in the weighing-machine
come down upon the parts B of the bracket B
To put the apparatus into gear, 1 repeat
the operation and iift the hand 1u‘*er R_on
spindle R/, earrying the grooved disk R, that
rotates the disk R onthe spindle ﬂ- cand with
it the pinion (*. This latter works the rack
G thus raising or lifting the same with
the suspension rou - in the bracket G% tiik the
shackle ¢ comes up againgt the hook ». This
being nicely lmhnced by the ball 7 Wlll he
::1%113 pushed upward fz,nd aside till theshac] kle
¢ has passed the hook #. Then the hook 7

will fall back again, smtl thu& canse the shaclkle

g to cateh the hoo ::} The hand-lever R, that
works the rack G% is now again brought down
to its original position, as represented in Figs.
18 and 10. -

The machineis now connected with the 1n-
dicating apparatus, the cart is brought onto
the platfmm A, and its weight found by Nov-
1ng the tare-weight 1, g, 1(} on the arm /7°.
’When the tare is a&eeital ned, the weight 1 18
fixed in its position by the set-serew 2. The
cart now returns loaded onte the platform A,
and causes the compound lever I to move
slowly., The dial 13 on arim 72° consequently
passes from right to left, and ab the same time
the pointer-wheel Qturnsround, being worked
by the chain B round the helical grooved
pulley G'.
on the scale d' at the pointer U7 and the minor
weight on the seales d by means of the point-
ers of the pointer-wheel O.

{ claim as my invention—

1. In a weighing-machine, the combination,
substantially sach as deseribed, of metal cor-
ner-box prackets B, with the wooden dove-
tailed sides B, and plates B, let into the said
brackets and secured with holt% to the same,
substantially as shown, whereby a Cf)ilf:ﬁﬂel‘~
able amonnt of metal 18 saved.

EZ in a weighing-machine substantially suen

shhiown, the ombnmtlon with the levers
(,;j of the platform resting thereon, the links
¢’, in which said levers wqt, and a rod, ¢!, con-
nectmg sald links.

In a weighing machine, the combination
of a diagonal lever, {, having its respective
arm I, provided with a hollow arm, % capa-
ble on the patiern of being placed at any point

- on the said arm I, and f{itted with a muftt, ,

7

a knife-edege, I¥°, fitted within on the bottom
sideof the said muffand fixed to thesaid arm Cf
by an adjusting deviece, U, at any desired po-
sition, whereby machines of dilferent lengths
can be supplied with levers te sulb them, all
cast from the same patterns.

4. In aweighing-machine substantially sueh
as shown, the eoulbumtlon with thearm 1, of

/

The major weight Is now read ofi
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the arms L/ and I? (the latter being placed |

centrally on the hanger-shaped ends G, ) knife-
~edges ¢ and ¢, located on opposite sides of the
arm L7 and stays 12, L% -and 1°, connecting
the arms LI and L7, Subsbanbmlly as shown.

b. Ina w elghmﬂ' machine, the combination
of a minor lever, havmn its arm L° capa-
ble of being made shorter or longer to suit
different lengths of machines, and provided
with a hollow extension, P, and a muff, C,
having a knife-edge, ¢, fitted within on the
top side of the said muff, and an adjusting de-
vice, U7, whereby the muff C’ ean be fixed in
any desned position to adapt ltSLlf to the ad-
15 justment of the levers.

6. In combination with the major lever C,
comprising arms L’ and 17 and braces 12 L
1?, the minor lever (', comprising similar
arms, L' I?, and similar braces, L® L' 1LY, the
parts of the minor lever correspondmg but
opposite in arrangement to the parts of the |
major lever.

7. The combination, xuth the platform of a
weighing-machine, of an indicator-lever hav-
ing arms 7’ I, the knife-edges 2’ and 7#°, and
the pistons K and K', formed of a number of
. plates a little apart from each other, suspended
from the knife-edges and working in the
plunger-boxes J and J% filled with liquid,
whereby the liquid forms a sort of hydraulic
packing and a slow and steady motion is in-
sured, substantially as and for the purposes
descllbed

8. Ina weighing-machine, the combination,
with the platform and the dash-pots, of the
lever H, provided with an indicator-plate and
with dash-pot arms 2° /% a pointer adapted
for use in connection with the indicator-plate,
an indicator-wheel, and weights I and I’, ap-
plied to the arms A’ A%, all substantially as
shown, whereby the arms 2° &' may be used to
take the tare instead of having an independent
arm therefor.

9. The combination, with the lever H, hav-
ing laterally-extending arms 4’ and &' and ver-
tical arm 7% of a dial, D, secured to arm A°
and provided with indicator-scales d' and d,
and indicator O, placed to one side of the
dial-plate, whereby the main weights can be
read off on a scale placed centrally and hori-
zontally, and the smaller weights on another
scale placed centrally and vertically.

10. In a weighing-machine, substantially as

10
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described, the combination, with the platform
and the Iever H and its 1nd1cat01 of the pis- 55

tons K K/, carried by the lever H and the

plunger- ‘boxes Jand J° , having box- formed cov-
ers-J’ and J?, plowded with holes to allow the
piston-rods to pass through, whereby the lig-
nld in the plunger-boxesis steadwd and cush-
ioned when the movements of the different
partsofthe indicator take place,thereby avoid-
ing jars and concussions.

11. Ina weighing-machine, the combination,
with the platform and the lever H, connected 65
therewith and provided with pIE:tO[lS K K, of
the plucger-boxes J J% and a pipe, T, con-
necting the boxes and provided with a valve.

12. In combination with the suspension-rod
G? of a weighing-magchine, a shaft, R/, pro- 7¢
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t vided with a handle, R, and cam-wheel R’ a

shaft, G’, provided with a pinion, G*, and with .

a wheel R‘* to beactuated by the w heel R? and a

rack, G"' adapted to be engaged by wheel G,
and prowded with a bracket, G% to engage
the rod G*.

13. In combination with the suspension-rod
G* of a weighing-machine, a projection or
shoulder, », formed thereon, and an adjustable
bracket, G‘r8 adapted to engage said shoulder
and to receive the weight of the platiorm.

14. In combination with the suspension-rod
(:* of a weighing-machine, ashackle, g, a hook,
v, adapted to engage the hook, a projection,
r, upon the rod G*, a guard, ¢’, and a bracket
or stop, G° adapted to engage the projec-
tion 7.

15. In combination with the suspension-rod
G* of a weighing - machine, a bracket, G°
adapted to engage the same, shackle g, pro-
vided with foot !, guard-link ¢’, and a pivoted
balance - hook, ¢/, adapted to engage the
shackle g.

16. In combination with the lever-arm A’
and the rod G* a knife-edge, i, upon the le- gx
ver-arm, a shaekle, g, suspended therefrom,
onard-link ¢, carried by the shackle g° bal-
anced pivoted hook 7/, and a shackle, g, car-
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ried by the arm G*.

In testimony whereof I have signed myname ico
to this speecification in the presence of two sub-
scribing witnesses. .

EUGEN WOLNER.

Witnesses:

WM. P. T

TOMPSON,

- H. P. SHOOBRIDGE.
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