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UNITED STATES

PaTENT OFFICE.

FRANCIS H. RICIIARDS, OF HARTFORD, CONNECTICUT.

WEIGHING-MACHINE.

SPECIFICATION forming part of Letters Patent No. 5'70,29'6, dated October 27, 1896,
Application filed June 4, 1896, Serial No, 594,249, (No model.)

To all whom it may conceri:

Be it known that I, FrRANCIS I1. RICHARDS,
a citizen of the United States, residing at
Iartford, in the county of Hartford and State
of Connecticut, have invented certain new
and useful Improvements in Weighing-Ma-
chines, of which the following is a specifica-
tion.

This invention relates fo weighing-ma-
chines, one of the objects being to provide
an improved organization of valve nrech-
anism operable to insure a perfect control of
the supply-stream at all points in the opera-
tion of the machine,

An additional object is the provision of
means operative in conjunction with the
valve mechanism for adapting the machine
to the weighing of materials of different
classes with exactness and precision.

In the drawings accompanying and form-
ing part of this specification, Figure 1 is a
right-hand end elevation of a weighing-ma-
chine comprising my present improvements
in their preferred embodiment, the main and
the drip valves being in open positions to
permit the flow of the full volume of the sup-
ply stream into the bucket. Fig. 2 iy a plan
view on an enlarged scale of the upper part
of the machine, with parts broken away to
illustrate more clearly certain peculiarities
of my present invention. Kig. 3 is a rear
clevation of the same, parts being broken
away. Figs. 4 and 5 are end elevations as
seen from the right in Fig. 2, and show the
positions occupied by the main and the drip
valves at the commencement and close of the
poising period, respectively. Fig. 6 is a cen-
tral vertical section of omne of the valves
equipped with means for varying the volume
of the drip-stream; and Fig. 7 is a bottom
view of a fragment of said valve and also
illustrates the drip-stream-regulating means.

Similar characters designate like parts in
all the figures of the drawings.

My present improvements ave adapted for
use in connection with various types of weigh-
ing-machines, but for convenience in illus-
trating the peculiar nature thereof they are
herein illustrated applied to a weighing-ma-
chine of the kind disclosed in Letters Patent
No. 548,840, granted to me October 29, 1893,
to which reference may he had,

The framework for supporting the opera-
tive parts of the machine may be of any suit-
able or preferrved construetion, and it is here-
in illustrated comprising the side frames or
columns 2 and 4, mounted upon the cham-
bered supporting-base 3 and connected at
the top by the plate or beam 5. Said plate
or beam is herein shown having formed
therewith the chute or hopper ¥, which con-
tains the mass of material to be weighed, and
the peculiar coaction of said chute with the
valve mechanism will be hereinafter clearly
set forth.

The beam mechanism comprises the oppo-
sitely-disposed counterweighted seale-heams
B and B', respectively, mounted upon the
chambered supporting-base 3 in the usual
manner, and provided with bucket-supports
at suitable points thereon for supporting the
bucket mechanism, which consists of the
bucket G and the operative parts.

The bucket G is provided with the closer
L, pivotally supported at one side of the dis-
charge-outlet of said bucket, and furnished
with suitable means for returning it to its
closed or normal position. As a means for
supporting said closer an inverted toggle is
herein shown, consisting of the rocker 550,
(part thereof being broken away,) pivotally
supported adjacent to the upper rearward
side of the bueket, and the connecting-rod
596, pivoted to said rocker and also to the
closer in such a manner that when the latter
is in its normal position, as indicated, the
three pivots will be virtually in line.

For engaging the rocker whereby the
bucket-closer L may be held against opening
movement, a counterweighted latch 82 is
herein illustrated, said latch being pivotally
supported on the bucket & and having a de-
tent for engaging a codperating detent on the
rocker 550 when the closer is shut. In the
embodiment illustrated the cioser-latch 82
swings upward to engage the rocker 550, and
it isevident that it will be released therefrom
by a downward pressure, suitable means, to
be hereinafter described, being employed for
effecting sueh action.

As a means for controlling the supply-
stream which emerges from the chute or hop-
per H, a valve in the nature of a multiplex
valve is illustrated, the same consisting of a
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main valve B a supplemental valve 5, and
a drip-valve D. The first-mentioned valve
constitutes a stream-controller, the supple-
mental valve serving as a means for cutting
off the main stream coincident with the com-
mencement of the poising period, and the
drip-valve controlling the flow of the drip or
reduced stream issuing from a drip-opening
suitably formed in said main valve.

The main valve 3, except as hereinafter
specified, issimilar in construction and mode
of operation to the improved valve shown
and described in Letters Patent No. 535,727,
granted to me March 12, 1805, to which refer-
ence may be had.

The valve M is shown pivolally supported
for oscillatory movement beneath the supply
opening or outlet of the chute or hopper I,
and by and between the arms or brackets 5’
and 5", depending from the top plate 5. T'he
bottom plate 30 of the main valve M is illus-
trated having formed therein the drip-open-
ing 81, (see Fig. 2,) which may be of any suit-
able shape and size, it being herein shown
rectangular. This opening 31 will be pref-
erably situated at a point forward of the
plane of inelination of the front or stieam-
divecting wall 32 of the chute Ii, so that on
the dosceni of separated particles of material
from a point alove the chute, and when these
strike said front wall they will be directed
toward the rear of the valve M, following the
4,) and
away from the drip-opening 31, as, if they
pass through said opening and strike {he
empty valve D, they will rebound with such
force as to be wasted. Again, by \11111@ of
such a location of the d_np opening 31, the
substance which composes the drip-stream
will be taken from a mass of material which
is practically in repose thereon, the force of
which has been spent in striking the rvear of
the valve in the manner just stated. By
reason also of such a location of the dnp—
opening the capacity of the machine will be
materially ineve 150(1, attended by a minimuin
expendxtm e of power to effect the closure of
said valve DL

The valve M is herein illustrated as being
self-closing” valve, the counteirweight 33,
(see Fig. 1,) suitably attached to said valve
al a pomt to the rear of its axis of oscillation,
being iliustrated for this purpose, though it
is to be understood that the invention is not
to be so limited, as other means may he em-
ployed, among which may be mentioned, for
e\(mnplc the improved valve- closing meoh-
anism set forth in Letters Patent No. 548,843,
granted to me October 29, 1893,

As a means for ncmathw' the valve MM to
open the same, the mechanism disclosed in
the Letters Patent fivst hereinh efore referved

Sto may be employed, and, being illustrated,

will now be briefly described.

The valve M will be preferably balanced,
so that when in its closed position (indicated
in Fig. 5) it has no tendency initself to either

open or close the balance-weight 90°; forming
a part of said valve, and consisting of two
arms laterally extending from the end walls
thereof serving for this purposec.

A relatively long rod is shown at 558, it he-
ing operatively connected with the valve and
illustrated herein pivoted to the ear orlug 6,
projecting rearward from the balance-weight
90', said rod being also in position to receive
an upward thrust from a suitable actuator,
which in turn is transmitted to the valve
for effecting the opening movement theveof.

The scale-beam B is illustrated shiftably
supporting the counterweightied lever 551,
which is pivoted theveto at a point adjacent
the inner end thereof, the counterweight of
said lever nolmdlly exerting its force on the
counterpoise side of the %(1] -beam B, said
lever being preferably furnished at its inner
end with a projection or antifriction-roll 7,
with which the free end of the rod 558is nor-
mally in contact.

The valve M heing in its open position, as
shown in Ifig. 1, the full volume of the sup-
ply-stream may flow into the empty bhucket,
and when a certain proportion of theload has
Dbeen received by the latter said bucket, and
hence the beam mechanism, will descend, the
shiftable lever 3551 descending in unison
therewith and falling from under the con-
necting-rod 558, thereby permitting the clos-
ing movement of the valve M by the counter-
weight 33,

At a predetermined point in the operation
of the machine, and subsequently to the final
closing movement of the valve M, the lever
551 is shifted about its axis, and on the re-
turnthereof toitsnormal position an upward
thrust will be imparted to said rod and com-
municated to the valve M at a point to the
rear ol its center of movement for opening
sald valve in the manner specified in Letters
Patent first hereinbefore mentioned.

A drip-conduit is shown at 34, it Deing
illustrated in Ifigs. 1 to 5, inclusive, as tubu-
lar and having a flange at its upper edge by
which it may be attached to the undel sur-
face of the bottom plate 30 of the main valve

M, the bore of said conduit registering with
th“ drip openingor aperture 31, to which al-
lusion has been hercinbefore mado, and be-
ing preferably of a cross-sectional shape cor-
responding with said drip-opening. - The
drip-conduit serves as a convenient means
for guiding the drip-stream as it flows from
the Ol)C]llJ]” 51, evenly distributing it in the
bucket on the oscillation of the valve M, as
will be readily obvious.

The drip-valve I> iy supporied for oscilla-
tory movement beneatlt the outlet of the con-
duit 3 34, and on such movement under said
opening it will be evident that the drip-
stream will be at first reduced in volume and
subsequently cut off by said valve ). The

ralve D is shown consisting of a ecurved or
segmental plate having end picces 35 and 55—
the upper ends of the latter being suitably
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pivoted between the lugs or ears 8 and §'—
extending from the balance-weight 90’ at the
opposite ends thereof. The means herein
illustrated for actuating the drip-valve will
be hereinafter described. ,

On the upward oscillation or closing move-
ment of the valve M it will be evident that
the main stream which flows from the chute
II over plate 30 of said valve and over the
discharge edge thereof will be gradually re-
duced, and when said valve has reached a
predetermined point in. its operation, or at
the commencement of the poising period of
the machine, said valve occupying substan-
tially the position indicated by Fig. 4, the
result will be the flow of a very fine stream
of material, the latter being practically in
the form of a drizzle, which it is desirable to
check or stop. Tor this purpose the supple-
mental valve S is provided, it consisting of
an approximately flat plate or blade pivotally
supported at the discharge edge of the main
valve M and being disposed during the major
part of the operation of the machine sub-
stantially in alinement with the valve-plate
30, so as to permit the flow of the main streamn
into the bucket without material obstruction,
as shown in Fig. 1. Said valve S will be fur-
nished with suitable journals working in
brackets suitably connected to the end walls
of the valve MM, and will also be equipped
with means for normally maintaining it in its
open position, the counterweighted arm 306,
connected to one of said valve-journals, be-
ing shown for the purpose.

As a means for effecting an upward shift-
ing or closing movement of the valve S, which
acts as a main-stream cuat-off, a cam 37, pref-
erably supported by the framing, is herein
illustrated, said cam having two faces 37 and
37", the first mentioned of which is adapted
for effecting the closing movement of said
valve and the other face serving practically
as astop-face for preventing retractive move-
ment of said valve on the final closure thereof.

The right-hand journal of the valve Sis
illustrated having rigidly fixed thereon the
crank-arm 38, preferably formed integral with
the counterweighted arm 36. The arm 38 is
shown carrying the antifriction-roll 38’ con-
tiguous to the cam-face 37". The normal po-
sition of the valve mechanism is indicated in
Tig. 1, the supplemental valve S being ap-
proximately in alinement with the valve-
plate 30, so that a stream of material emerg-
ing from the chute H may flow over said
valves and be discharged into the bucket.
On the closing movement of the valve M by
the counterweight 83 in the manner pre-
viously described the antifriction-roll 38’ by
riding in contact with the cam-face 87" will
cause an upward shifting of the valve S
through the force of said valve M in closing,
and when the roll has reached the end of
said cam-face 37" the complete closure of the
supplemental valve S will be the result.
When the roll 38 leaves the cam-face 37, it

=i

will enter or engage the cam-face 37", and the
supplemental valve will he thereby main-
tained positively in its elosed position. On
the opening movewment of the main valve M
the operation just described will be reversed,
whereby said cam 37 is operable for opening
the supplemental valve 8, as will be readily
understood. :

It will e rememDbered that a drip-valve D
has been hereinbefore described for control-
ling the drip-stream which issues from the
drip-opening 31 in the bottom plate of the
valve M, said valve having a movement be-
neath said opening for causing or prevent-
ing a flow of the drip-stream. Said valve D
is shown supported for rocking movement by
the two-part shaft 89, the outer ends of said
shaft having formed therein suitable bear-
ings for the reception of pivot-serews or other
journals connected to the ears or lugs 8 and
8', respectively, of the balance-weight 90"
For opening the drip-valve D and maintain-
ing it normally in an open position a counter-
weighted arm 40 is illustrated, said arm ex-
tending forward from, and being preferably
formed integral with, the supporting-shaft 39.

As a means for swinging the valve D be-
neath the outlet of the drip-conduit 34, the
following-described instrumentalities may be
employed: The shaft 39 is illustrated having
formed thereon the arm 42, to which is oper-
atively connected one member of a toggle,
the other member of said toggle being con-
nected to the projection 43, extending in-
ward from the side frame 2. The toggle
herein illustrated consists of the links 44 and
45, the first mentioned being pivoted to the
arm 42 and the other to the link 46, which
latter in turn is likewise connected to the
projection 43. The link 45 is also pivoted to
the ear or lug 0, to which reference has been
hereinbefore made, extending rearward from
the balance-weight 00', said balance-weight
on the closing movement of the valve M tend-
ing to throw the three toggle-pivots into line,
whereby the closure of the drip-valve D may
be obtained.

Trig. 1 represents the normal positions of
the various valves, these being in the full
open positions thereof and the toggle-pivots
being relatively out of line. Omn the closure
of the main valve M a force will be trans-
mitted thereby to the toggle through the
power of the closing main valve M, as will
be obvious, such action tending to move the
three toggle-pivots info alinement, and con-
currently therewith closing the drip-valve D
under the discharge-outlet of the drip-con-
duit 34 for gradually reduecing in volume the
drip-stream, and subsequently, and on the
completion of a bucket load, completely cut-
ting off said stream, as indicated in Figs. 4
and 3.

In Figs. 6 and 7 means are illustrated for
regulating the volume of the drip - stream
which flows from the drip-opening 31,whereby
the machine is adapted to the successful
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weighing of materials possessing different
characteristics. The drip-conduit 34is shown
having three walls and a regulable rear wall
47, consisting in the present instance of a
right-angled plate. T'he flange 48 of said drip-
conduit, and by which it is attached to the
under surface of the valve M, is shown hav-
ing formed therein the groove or channel
48', the upper portion of the plate 48 having
a suitable tongue or rib scated in said groove
or channel 48. DBy moving the plate 47 in-
ward or outward the volume of the drip-
stream may be correspondingly vavied, as will
be clearly understood. A set-screw 49, pass-
ing through the flange 48, is illustrated, it
being adapted to bear against the upper por-
tion of the plate 47 to hold the same in an
adjusted position.

It will be remembered that a lateh 82 has
been hereinbefore described as operative for
maintaining the closer L in its normal posi-
tion by engaging the rocker 550, said latch

being also depressible. Ifor tripping thelateh,.

the thrust-rod 558 is equipped with a projec-
tion 88, which has a descending movement on
the closure of the valve M, and at a point sue-
ceeding the cut-off of the supply stream said
projection will be moved into contact with a
pin 82’ on said lateh, thereby depressing the
same and releasing therocker 550 and also the
closer L, whereby the latter may be forced
open by the bueket contents to cause a dis-
charge thereof, all in the manner disclosed
in the prior patent first hereinbefore men-
tioned.

Having described my invention, I claim—

1. The combination with a chute having an
inclined stream-directing wall, of a wvalve
therefor having a bottom plate provided with
a drip-opening situated at a point forward of
the plane of inelination of said stream-direct-
ing wall, and a valve operable for controlling
a stream of material issuing from said drip-
opening.

2. The combination with a chute, of a main
valve therefor, said valve having a bottom
plate provided with a drip-opening; and a
supplemental valve supported adjacent to the
discharge edge of said main valve.

3. The combination with a chute, of a main

valve, said valve having a bottom plate pro-
vided with an opening; a supplemental valve

supported adjacent to the discharge edge of
said main valve; and a dvip-valve operable
for controlling a strcam of material issuing
from said opening.

4. The combination with a ¢chute having an
inclined stream-directing wall, of a valve for
said chute, said valve having a drip-opening
located forward of the plane of inclination of
said wall,

5. The combination with the framework,
of a chute; a valve therefor, said valve hav-
ing a drip-opening; a drip-valve operative for
controlling a drip-stream issuing from said
opening; and a toggle operatively connected
to said drip-valve and to said framework.

6. The eombination with a framework hav-
ing a chute supported thereby and also hav-

ing aprojection, of avalve for said chutehav-
ing a drip-opening; a drip-valve; and a tog-

gle operatively connected to said drip-valve
and projection.

7. The combination with a chute, of a main
valve therefor, said valve having a drvip-open-
ing; a drip-valve; and a toggle operatively
connected to said drip-valve and having one
of the toggle members also connected with
said main valve.

8. The combination with a chute, of a main
valve therefor having a drip-opening in the
bottom plate theveot; a supplemental valve
supported adjacent to the discharge edge of
said main valve; a drip-valve operable for
controlling a stream of material issuing from
said opening; and a toggle operatively con-
nected to said drip-valve.

0. The combination with a chute, of a valve
therefor having a drip-conduit provided with
a regulable wall.

10. Thecombination with a chute, of a valve
therefor having a drip-conduit provided with
a regulable wall; and means for maintaining
said wall in an adjusted position.

11. The combination with a chute,of avalve
therefor; a drip-conduit provided withareg-
ulable wall; a slide to which said wall is at-
tached; and means for securingsaid slide in
its adjusted position.

FRANCIS II. RICIHHARDS.
Witnesses:
IFrED. J. DOLE,
BexTON N. PARKER.
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