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Serlal No. 218,179, (No model)

lres

o all whons it may concern:
Be it known that I, BUcEN WOLNER, asub-

ject of the Wing of m‘vedvn and Norway, resid-

ing ab Liverpool, in the county of Lancaster,

in uh(} Kingdom of England, haveinvented cer-
tain new and useful Inmrovemenbs in Weigh-

ing-BMachines, of which the following is a speci-
fication.

This invention relates to that class of ma-
chines for which I have already obtained Let-
ters Patent 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 fronb elevation of my appara-
tus. ¥ig. 2isageneral plan on thesame seale,
with half of the platform and the cover over
the lever-coupling removed, showing the ma-
chine box and lever. ¥Figs. 3 and 4 ave re-
spectively a plan and elevation of machine-
levers, Fig. 5 is an enla 1‘ged cross-section of
lever on the line 3 5 , Hig. Fips. Gand Tare
sectional views, on an enl;n'ged scale, on the
lines 6 6 and 7 7, respectively, of Fig. 3; Fig.
S an enlarged phm view, and Fig. 9 a sec-
tional view, of the \x cighing-machine itself on
the line 9 9 of Fig. S. flg 1013 partly a trans-
Verse Seotimx and partly an elevation on the
line 10 1% of Fig. 2, Qhowim‘ indicating appa-
ratus and relieving apparatus. Fig, 11is a
sectional end celevation of mdlmtino appara-
tus on the line 11 11 of Tig. 2. I<10 121s a

sectional end elevation of m@lcatmg appara-
tus on the line 12 12 of Iig. 2. IMigs. 18, 14,
15, 16, and 17 are respectively elevations and
plan of the relieving apparatus on an enlarged
scale.

Tn the drawings, A is the weighing table or
platform, with Lieams B and B, the former of
which are sccured ab each end to two cross-
beams, B, iig. §, one ab each sideof platform
A, baving small shoes ¢ at cach end, and the
whole ws(‘in%‘ 0*11‘]101';11&\ edges¢ of thelevers
Cand 7, Figs. 2, 4, and 9. The limbs of the
levers ¢ €‘/ have the eross-section of the letter
i., this form being the best to resist the strains
they ave required to withstand, and easy to
mold, the major lever C,consisting of the main
limb T I, being ! dxagoml dlrectlon, with

r).

ln

strengtlhiening-webs 7 7, and the minor limbs I/
I w1th the stay-limbs L1 1)
Qhﬁ.})()d ends &, w

and the hanger-
whieh are provided with knife-

edges ¢, forming falerums. In the patternfor
casting the limb I’ is placed centrally between
the knife-edges ¢ ¢*, and rests on the bottom
flange of limb T. and joins limb L on the other
side. Limb L/ rests also on bottom flange of
limb L. I/ and T/ are joined-by the diag sonal
stay-limbs 17 and 1, and also by the central
stay-limb,1°. Thelimb L'isat an angle tothe
limb 17, and held together by the said stay-
limbs 14 T4 and L7 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 is stronger and
easier to make; otherwise all the flanges could
be in the same plane, running into each other.
The minor lever €'is built up exactly in simi-
lar manner, and consists of the main limb L¢
and the minor limbs I7 I, with the stay-limbs
I8 L" 1", and the hanger-shaped ends @, pro-
vided with knife-edges ¢, forming fulerums.
On limb L of major lever C is ashort arm, C,
that is cored out to make room for the coup-
ling-link ¢, Tig. 6, and on €° is fitted a mulil]

(628 prowded wmhm on the bottom side, Wlbh
a knife- cdge, ¢, and this muff ¥ is just set
in the desired posmou and secured by the set-

serew C7,Figs. 3and 7. Incasting,theshorfarm
" can be fixed on the pattern at any desired
point on the limb L. If Cfis brought low
down on the pattern nearer the hanger &, this
will suit o shorter machine, and if C°is fixed
on the pattern higher up on the limb Iynearer
the center of suspension C", it will adapt itself
to a longer machine. Again, if hanger G on
limb I/ of major lever Cand 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 stopping-off
piece on the pattern, the levers Cand ¢ will
then be adaptable for narrower ov wider ma-
chines. The limb I° of minor lever ¢ can in
the same manner be made shorter or longer
by a stopping-off or an extension piece for the
pattern to meet the position of C° onlimb Liof
major lever C. The limb L% of minor lever ¢
is also made hollow or channeled at ¢ to make
room for the coupling-link C*, Fig. 6, and a
muff, 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 C7.  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 platform A, and they can be got at

through the hand hole B, Fig. 2, of the box-
neck B’ without dlstmbmg any parts of the
weighing - machine. The position of "these
coupling-centers ¢® and ¢*, Figs. 4 and 6, are of
course equally distant from the fulcrum-cen-

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

tween the two coupling-centers ¢’ ¢, as shown
in Figs. 6 and 7, is by this arrangemeut brought
down to a minimum, which Is very nnportfmb
in the coupling of a pair of levers to insure
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 whole can begot intoashallow
box.

The lever C is carried by its fulerum knife-
edges ¢ in the links ¢, Figs. 2, §, and 9, hang-
ing in the corner-box brackets B® of the ma-
chine-box, and suspended in the shackle G,
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 Figs.10 and 16, in
the relieving apparatus. The minor lever ¢,
Fig. 38, is suspended by the knife-edge ¢*, Fig.
6, in muff C* from the coupling-link C!, that
is again carried by the knife-edge ¢in muff C*
on the short arm C* on the diagonal arm T,
Fig. 3, of major lever C. The link ¢’ Figs. 8
and 9, in one corner-bracket is connected by a
rod, ¢4 to the link ¢* in the opposite corner-
bracket of the machine-box.
of the links ¢’ by the rod ¢' prevents thelevers
C and ¢ from moving in a direction opposite
to each other, but still allows a simultaneous
parallel action to take phce by any side mo-
tion of the platform A.

The platform A, Figs. 8 and 9, with beams
Band B and cross beams B ftb 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,
Figs. 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 overhanging parts B,
Fig. 8. The three sides B Figs. 1 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 ountside 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 relieving apparatus at B". By
this mode of making the box a great deal of
metal is saved. The saspension-rod G? Figs.

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

The connection.

- distance from 2% that A*is.

pension-knife edge C", Figs. 3 and 4, in the
muff on the major lever’s limb L. The sus-
pension-rod G*has at its upper end two lateral
projecting shoulders, r, and the shackle 9.
This latter is hooked up by the hook », hang

ing by the bolt in the eye of shackle- guard gy

whiell in turn hangs on the shackle ¢ sus-
pended from the knife-edge & on the arm 7° of
the compound lever H of the indicating appa-
ratus, Fig. 10, where all the transferred power
from the levers C and C’ is taken up. by these
means.

The indicating apparatus in Figs. 10,11, and
12 is drawn in its half-way pomtlon The in-
dicating apparatus consists of the compound
lever H, supported on the knife-edges 2%, work-
ing on frame T, carrying a sliding weight, 1,
on the arm 7°, having a scale for adjusting said
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 7’ the shackle ¢° and sus-
pension-rod ¢*, with piston K in plunger J,
filled with any suitable liguid and covered
with the box-cover J'.

The piston K is made up of a number of
plates, v, a little apart from each other to allow
the liquid to form a hydraulic packing. The
cover J' has a hole in its top and bottom large
enough for the suspension-rod g* 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 %% has a counter-
balance-weight, 1’, by which the indicating
apparatus is brought to zero, and is also pro-
vided with a knife-edge, 2/, fixed at the same
From knife-edge &'
is suspended the shackle ¢* and suspension-rod
¢°, with piston K'in plunger-box J* Thislatter
is filled with fluid (petroleum or other cil 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 I in its upward
movement, and the piston X in planger-box
J acts in a similar manner for the downward
movement.

The arms A* and %’ 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 provided with a cock,
T, fixed on the side near to the bottom of the
two 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 is then closed if
desired, by turning the cock T".

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-
fering effect upon the counterpoise - weight
W. The arm 2% going in a downward direc-
tion, is at the extreme end provided with a
knife-edge, 2, from which is suspended in the
shackle ¢' the counterpoise-weight W. This
arm 2° constitutes the pendulous lever or pend-
ulom. The arm 7% going in an upward di-
rection and bolted to and forming a p‘nt of
the compound lever I, carries the diai D, on
which are a series of scales, d, for the minor
weights, and a scale, ', on the edge of the dial
for the nnjor weights. The indication on the
dial takes place in the following manuner: On
the arm %' is bolted a segment- quadlant M,
on which is fastened by its one ecnd a elmin,
M, that passes round ahelical grooved puliley,
O, working in a bracket, S, fixed on the car-
rier-frame ¥, bolted on the base-frame ¥ The
chain 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 @ for the
minor weights on dial D, and a pointer, O,
that is 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, T
make use of the relieving apparatus, asshown
to a larger seale in ¥Figs. 13, 14, 15, 16, and 17.
A hand-lever, B, Figs. 1, 2, 10, 11, 12, 13, 14,
and 15, is fixed on the one end of spindle B,
working in the bearing R, bolted on the frame
T, and oun the other end is fixed a radial
grooved disk, R?. The disk R® works the disk
R, provided with three ping with friction-
rollers 1%, equally distant from each other,
working in the grooves+®of disk R’. Thedisk
R is fixed on the end of spindle G°, working
in the bearings G*, bolted down on the frame
%, and has alse fixed on the same spindle, in
between the bearings GY,apinion, G°, working
into rack (% .,mded in the guides G which
are in one with the bearings "G*. In one with

the rack G°is a bracket, G°, for the purpose of

taking thesuspension rod G*at the forked part
rof the same.  If the hand-lever R he lifted
up—say as muchasan angle of forty degrees—
the grooved disk R turning disk R* by the
pins with friction-rollers #* to double the
amonnt—that is, to eighty degrees—and hav-
ing the pinion G° on the same spindle, G% it
lifts the rack (° , with bracket G3 till it lifts
oul the shackle ¢ at the fork part s of the sus-
pension-rod G* (that carries the levers, &e.,
in the weighing-machine) from the hook 4,

and, as the shackle g is made with a curvature

to the one side at the upper part, it is heavier
on that side, and will therefore fall back onto
the gnard-shackley’. Thehook s, that isbal-
anced by the ball »#, will fall a little to the side,
as shown in Fig. 16. As the shackle g is un-
hooked from »/, the compound lever H, INig.

10, will then I)L resting by its arm 2'in the

Ly reversing the action
of the hand-lever R, Figs. 13 to 17, the rack
G*, with the suspension-rod G* resting in the

[

bracket G, will then be brought down, and
the slnckle g will be guided for \mrd and down
on guard ¢, as shown dotted in Fig. 16, but
cannot fall forward more than the l)lOJeCtlnf‘
parts 2 on the shackle g will allow, as these
will rest on the fork partsof therol G°. The
rod & with the levers will be brought down
till the beams B in the weighing-machine
come down upon the parts B of the bracket B*

To pub the apparatus into gear, I repeat
the opemuon and lift the lland lov er R on
spindle R/, Anxmo the grooved disk 1, that
rotates the disk ' onthe spindle %, and with
it the pinion G This laiter works the rack
G, thus raising or lifting the same with
tho suspension rod (* in the bracket Gs till the
shackle y comes up againgt the hook +/. This
being nicely bal'mced by the ball +% will be
e%115 pushed upward fmd aside till tue shacl xl(.,
¢ has passed the hook #. Then the hook 7
will fall back again, aml thus eause the shackle
¢ to catch the hook+’., Thehand-lever R, that
works the rack G is now again brought down
to its original posmon as 1ep1eaented in Figs.
13 and 10. :

The machineis now connected with the in-
dieating apparatus, the eart is brought onto
the platform A, and its weight found by mov-
ing the tare-weight I, Fig. 10 on the arm 7%
W ‘hen the tare is dSCEItal ned, the weight 1 is
fixed in its position by the set»serew i. The
cart now returns loaded onte the platform A,
and causes the compound lever Il to move
slowly. The dial I on arm 7° consequently
passes from right to left, and ab the sametime
the pointer-wheel Qtu mmonnd being worked
by the chain M ronud the helical “grooved
pulley G'. The major weight is now read off
on the scale d' at the pointm 0% and the minor
weight on the scales d by means of the point-
ers of the pointer-wheel O.

I claim as my invention—

1. Tna weighing-machine, the combination,
substantially such as deseribed, of metal cor-
ner-box brackeis B with the wooden dove-
tailed sides BY and plates B let into the said
brackets and secured with bolts to the same,
substantially as shown, whereby a consider-
able amount of metal is saved.

2. 1o a weighing-machine substantially such
as shown, the combination, with the levers €
¢, of the platform resting thereon, the links
¢*, in whieh said levers rest, and a rod, ¢, con-
necting said links.

3. In a weighing machine, the combination
of a diagonal lever, O, having its respective
arm L, provided with a hollow arm, C° capa-
ble on the pattern of being placed at any point
ou the said arm I, and fitted with a muff, C,
a knife-edge, I, fitted within on the bottom
sideof the said muff mdﬁ\ed tothesaid arm C
by an adjusting device, €', at any desired po-
sition, whereby machines of different lengths
can be supplied with levers to suit them, all
cast from the same patterns.

4. In aweighing-machine substantially such
as shown, the combination, with the arm T, of
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the arms I/ and L? (the latter being placed

centrally on the hanger-shaped ends G,) knife-
edges ¢ and ¢, located on opposite sides of the
arm L? and stays L% L, -and 1f connecting
the arms L/ and L?, substantially as shown.

5. In a weighing-machine, the combination
of a minor lever, C/, having its arm Lf capa:
ble of being made shorter or longer to suit
different lengths of machines, and provided
with a hollow extension, C°, and a muff, C,
having a knife-edge, ¢, fitted within on the
top side of the said muff, and anadjusting de-
vice, ¢, whereby the muff C’ ean be fixed in
any desired position to adapt itself to the ad-

15 justment of the levers.

20

25

6.. In combination with the major lever C,
comprising arms I and L’ and braces L* iy
L%, the minor lever (', comprising similar
arms, L7 I’ and similar braces, L® L' LY, the
parts of the minor lever correspondmg but
opposite in arrangement to the parts of the
major lever.

7. The combination, with the platform of a
weighing-machine, of an indicator-lever hav-
ing arms »* 7% the knife-edges »' and 7% and
the pistons K and K’, formed of a number of

- plates alittle apart from each other, suspended

30

- 35

40

50

from the knife-edges and working in the
plunger-boxes J and J?, filled with liguid,
whereby the liquid forms a sort of hydraulie
packing and a slow and steady motion is in-
sured, substantially as and for the purposes
deseribed.

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 A’ %% a pointer adapted
for use in connection with the indicator-plate,
an indicator-wheel, and weights I and I, ap-
plied to the arms 7° A%, all substantially as
shown, whereby the arms 2* &* may be used to
takethe tare instead of having an independent
arm therefor.

9. The combination, with the lever H, hav-
ing laterally-extending arms #* and &* and ver-
tical arm %% of a dial, D, secured to arm A®
and provided with indicator-scales ¢ 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 vertieally.

10. In a weighing-machine, substauntially as

described, the combination, with the platform
and the lever H and its 1nd1eat01 of the pis-
tons K K/, carried by the lever H and the
plunger- boxesJ and J? , having box- formed cov-
crs-J’ and J?, p10v1ded with holes to allow the
piston-rods to pass through, whereby the lig-
uidin the plunger-boxesis steadled 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
therewith and provided with plstons 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-machine, a shaft, R/, pro-

vided with a handle, R, and cam-wheel R? a

60

65

70

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

awheel R*, tobeactuated by the w heelR3 anda
rack, G“ adapted to be engaged by wheel G,
and prov1ded 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°, adapted to engage said shoulder
and to receive the weight of the platform.

14. In combination with the suspension-rod
G*of a weighing-machine, ashackle, g, a hook,
', adapted to engage the hook, a projection,
7, upon the rod G?, a guard, ¢, and a brackef
or stop, G, adapted to engage the projec-
tion 7.

15. In combination with the suspension-rod
& 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 7
and the rod G? a knife-edge, %, upon the le-
ver-arm; a shaekle, ¢°, suspended therefrom,
guard-link ¢, carried by the shackle g, bal-
anced pivoted hook 4+, and a shackle, g, car-
ried by the arm G*.

In testimony whereof T have signed my name
to this specification in the presence of two sub-
seribing witnesses. .

EUGEN WOLNER.

Witnesses:

W P. THOMPSON,
H. P. SHOOBRIDGE.
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