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UNITED STATES PATENT OFFICE. 
FRANCIS H. RICHARDS, OF HARTFORD, CONNECTICUT. 

WEGHN G-MACH NE. 

SPECIFICATION forming part of Letters Patent No. 574,169, dated December 29, 1896. 
Application filed October 15, 1898, Serial No, 608,999, (No model.) 

To all, whon, it may conceiv. 
Be it, known that I, FRANCIS H. RICHARDS, 

a citizen of the United States, residing at Hart 
ford, in the county of Hartford and State of 
Connecticut, have invented certain new and 
useful Improvements in Weighing-Machines, 
of which the following is a specification. 
This invention relates to weighing-ma 

chines, an object of the invention being to 
provide an improved organization of valve 
mechanism comprehending a supply-hopper, 
a stationary cut-off, and an intermediate or 
interposed oscillatory regulator-spout and ac 
tuating mechanism for operating or swinging 
said spout rearward during the making of a 
load and the descent of the weighing-bucket, 
whereby the downflowing stream from the 
supply-hopper is gradually directed toward 
the stationary cut-off and the amount of ma 
terial suppliel to said weighing-bucket is 
progressively decreased, the various parts co 
operating to prevent blocking and clogging 
of the material at different points in its pas 
sage toward said bucket. 
Another object of the invention is to fur 

nish an improved closer for the bucket which 
shall be light and serviceable and which pos 
sesses also great rigidity, so that it effectually 
resists the shocks and hard usage generally 
present in machines for weighing such sub 
stances as coal and crushed stone. 
In the drawings accompanying and forming 

part of this specification, Figure 1 is a front 
elevation of a weighing-machine including my 
present improvements and illustrates the po 
sitions assumed by the respective parts at the 
commencement of operation. Fig. 2 is an 
end elevation of the machine as seen from the 
left in Fig. 1. Fig. 3 is a transverse central 
section of Fig. 1. Figs. 4 and 5 are left-hand 
end elevations of the principal part of the 
machine and show the positions of the valve 
mechanism and operative parts during the 
reducing and load-discharge periods, respec 
tively. 

Similar characters designate like parts in 
all the figures of the drawings. 
The framework for sustaining the various 

parts of the machine may be of any suitable 
or preferred structure, and in the form shown 
it consists of the chambered base 3 and the 
end frames 2 and 4 rising therefrom, the lat 

ter being joined at the top by the plate or 
beam 5. 
A supply chute or hopper is illustrated at 

FI, it being adapted to contain the mass of 
material to be weighed, which will be sup 
plied thereto in some convenient manner. 
The weighing mechanism proper, which is 

similar in operation to that disclosed by Let 
ters Patent No. 548,840, granted to me Octo 
ber 29, 1895, to which reference may be had, 
comprises beam mechanism and a load-re 
ceiver supported thereby for ascending and 
descending movements there with. 
The load-receiver, which is designated by 

G, is in the form of a well-known single-cham 
bered bucket, and for sustaining the same I 
have illustrated the counterweighted scale 
beam B, which consists of a pair of parallel 
arms joined at the rear by a weight, said 
beam being pivotally mounted or fulcrumed 
on the base 3 and its arms being furnished 
with suitable supports for the bucket. The 
bucket G will have the usuai discharge-out 
let, which is regulated or controlled by a 
closer, (designated in a general way by L.) 
The closer L will be suitably connected to 

the bucket G, adjacent to its discharge-out 
let, for opening and closing movements, as 
by a hinge-joint, said closer comprising in its 
make-up a flat plate or closer proper, 6, which 
is contiguous to the under side of the bucket 
G when in its normal position, said plate be 
ing suitably fastened to a series of arms 7, 
which have strengthening ribs or webs 7', 
said arms extending from the tubular or hol 
low shaft S, being furnished at their inner 
ends with collars or bands 9, which encircle 
or embrace said tubular shaft, they being 
rigidly secured thereto in some suitable man 
ner, as by brazing. The Outermost arms of 
the series will be furnished with the prefer 
ably integral counterweighted plates 10 and 
10', which project rearward therefrom, and 
each of which has adjacent to the tubular 
shaft S a bearing or opening. 
A pair of pivots or pins are shown at 12 and 

12', extending from the brackets 13 and 13', 
secured to the bucket near the lower rearward 
side thereof, said pins working in the bear 
ings in the end plates 10 and 10", to which I 
have just referred. A closer such as that 
just described will be light and serviceable 
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and will also l'esist shocks, which featull'es 
alre of prime importance when the machine is 
weighing very heavy lumpy substances. 

For maintaining the closer in its normal 
position I have shown an inverted toggle, One 
of the members of which is adapted to be en 
gaged by a suitable detent or restraining de 
Vice for holding said closer in such position. 
A rocker is shown at 14, mounted on the 

bucket G for oscillation, it being rigidly se 
cured to the talns verse rock-shaft, 15 and hav 
ing a long rod l (3, pivotally connected thereto 
and to the closer, one of the arms 7 of the 
closer having a projecting stud which passes 
loosely through an eye or opening in the lower 
end of said rod. The shaft, 15 will also pref 
erably have a crank-arm 15', connected by a 
rod J. G' to the closer I by a joint, similar to 
that of the rod (5. 

A counterweighted bucket-latch is illus 
trated at 17, pivotally mounted on a bracket, 
on the bucket G, its Worling artn engaging a 
lug or shoulder 1S on the rocker when the 
closer is shut, said latch Swinging upward for 
this pull’pose. 
The bucket-supply means include a station 

ary cut-off and a hopper, such as that shown 
at H, and an intel'mediate or interposed swing 
ing ol' oscillatory stream - controlling spout. 
The stationary cut-off is designated by Cand 
the oscillatory spout by S. The stationary 
cut-off is in the form of a hopper or box rig 
idly Secured by suitable means between the 
end frames 2 and 1, its floor being concave Ol' 
curved and in parallelism with the culvod 
lower edge of the oscillatory spout, so that as 
the latte' swings in and out the usual tend 
(ency of the laterial to block at this point is 
prevented. The sout, S is in the form of a 
tubular conduit, it having in its upper side 
the projecting trunnions 18 and 1S', working 
in bearings in the depending arms 19 and 19" 
of the top plate or beam 5. 
The lower portion of the supply hopper or 

clhute II is convex or outwardly bulged at 
opposite sides thereof, as at 120 and 120', the 
oute' surface of said portion being concentric 
with the axis of movement of the spout S, and 
against which the adjacent and uppel' portion 
of the spout is adapted to l'un approximately 
in contact as it oscillates or reciprocates back 
and forth, whereby an easy-1'unning joint is 
provided, and the escape of material at this 
point is done away with. 
The spout S is illustrated in Figs. 2 and 3 

in its position where it is deliveling a stream 
of material of large volume into the empty 
bucket, such supply being received from the 
chute or hopper II. As the spout S is swung 
le: 'Ward the down ?lowing stream of miterial 
will be directed slowly toward the stationary 
(ut-Off C, the mass or stre: in to the bucket 
lbeing correspondingly reduced. 

For Operating the spout S to obtain the fore 
going result an actuating device is illustrated 
at D, it consisting of a counterweighted arm 
20, the Weight 21 of said arm being preferably 
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adjustable along the same, the hul) Ol' sleeve 
22 of said arm being rigidly secured to the 
rocking stub-shaft 23", which is supported by 
the framing of the machine in some suitable 
manner, said shaft, near its inner end, also 
having fixed there to the hub of the arm 23, 
which terminates in the spout-actuating calm 
24, which is adapted to engage a suitabie pl’O- 
jection, such as the rigid alm 25 of said spout, 
said projection having an antifriction-roll 25", 
which serves its well-known function. The 
cam 24 has a working face 20, which is coln 
vex and which merges in a concavity Ol' (le 
pression 27. The tendency of the counter 
weighted arm 20 is to drop, thereby impart 
ing an opposite hovement ol' thrust to the 
coöperating alm 23, this action, howeve', c 
ing suitably controlled or governed during 
the making of a load by the weighing mech 
anism, whereby the work of the machine Inay 
be performed with precision. Tet it be as 
sumed that the counterweighted a' in 20 is 
dropping, an opposite movement is imparted 
thereby to the collinocted all 23, SO that the 
cam-face 26, being in contact with the 'ol 
25 of the spout projection 25, said spout will 
be slowly swung outward as the counter 
weighted a 'm drops, through the action of 
the cam-face 26, as it travels in contact with 
the roll 25", whereby the volume of the supply 
stream from the spout, S will be properly di 
minished. At the cominence inct of the pois 
ing period the roll 25' will be nearly in the 
concavity 27, at which point the filtic' ill 
ward movement of the spout, S will be arrestetl 
to permit the supply to the bucket of an al 
tenuated or reduced stream, it being under 
stood, of course, that the al'm 20 will be like 
wise held. 
When the spout S is 'eleased, the said an 

20 will instantly drop and the face of the col)- 
cavity 27 on the alm 24 will be immediately 
caused to impinge against the roll 25, so that 
as said arm drops a (lirect plish may le CX 
erted on the spout; S for forcing the same rap 
idly outward, whereby the 'emainder of the 
supply will be directed to the stationary cut 
Off (.. 

for swinging the spot S inward it is fur 
nished with a rearwardly-extending counter 
weighted ah'm 29, which, as the alm 20 is clo 
ratedl or returned to its normal position, is 
will be hereinafter pointed out, will act re 
versely to the action of the can 2-1, so that 
said spout will be caused to resume its normal 
position by the action of the counter weighted 
arm 2), as will be clear, 

For the purpose of cutting off o' catching 
the particles which drop from the main cut 
off C and spout S on the completion of the 
bucket-load and final movement of the spout 
I employ a movably-mounted all Xiliary cut 
off supported independently of the main cut 
off and which, in the present instance, coll 
sists of a flat plate 30, located adjacent, to the 
discharge edge of the cut-off C and being 
sleeved to the shaft 31, said shaft being sup 
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ported for rocking movement between the end 
frames 2 and 4. The sleeve 30' of the auxil 
iary cut-off 30 is cylindrical and is disposed 
longitudinally of the discharge edge of the 
cut-off C and bears thereagainst, so that as 
it rocks during the weighing of the load a 
free movement of the auxiliary valve will be 
insured, and the working of particles between 
the discharge edge of the main cut-off and the 
adjacent curved surface of the valve-sleeve 
30' is prevented. The longitudinal sleeve 30' 
will embrace the reduced portion 31' of the 
shaft 31, and will be formed preferably in one 
piece with its cut-off. 

For effecting the movement of the auxiliary 
valve 30 to open and close the same connec 
tions will be made with the counterweighted 
arm 20, which has been previously described. 
The shaft 31 is furnished with a crank-arm 
32, to the outer end of which is connected a 
link 33, said link being similarly connected 
to the counterweighted arm 20, so that as said 
lever drops the auxiliary cut-off or valve 30 
Will be swung upward, and at the close of the 
Weighing operation said auxiliary valve is 
given an accelerated movement for holding 
back the drip or catching particles of material 
Which drop from the cut-off and spout. 

For arresting the outward movement of the 
spout S and for also intercepting the progress 
of the connected parts a stop on the scale 
beam B will be employed, such stop consist 
ing of a counterweighted angle-lever 34, piv 
oted near the outer or poising side of the scale 
beam B, and having its upright arm so located 
as to engage the depending rod 35, which is 
attached to an extension 36 of the hub. 22. 

It Will be understood that as the arm 20 
drops and the spout S is swung outward the 
rod or arm 35 will be oscillated to the right 
and the by-pass stop 34, being disposed in the 
path of movement of the rod or arm 35, will 
engage the same, thereby holding the spout 
and coöperative members, which at this time 
occupy the positions illustrated in Fig. 4, so 
that a drip-stream may be delivered to the 
bucket G, said by-pass at this time being suit 
ably held against Oscillation. On the return 
stroke of the rod 35 it will engage the upright 
arm of the by-pass 34 and swing the latter 
idly about its center. 
When the bucket-load is completed by the 

drip-strealm, the beam B will descend below 
the poising-line, so that the by-pass will re 
lease the rod 35, and consequently the spout 
S and its coöperative members, whereby they 
may be given their final strokes, the spout S 
being swung outward and the auxiliary valve 
30 upward to cross the path of flow of the 
drip-stream to hold the same back. 

For the purpose of limiting the outward 
movement of the spout S on the closure of the 
auxiliary cut-off 30 the beam B will be pref 
erably employed. 
A rod or link is illustrated at 35", it being 

pivoted to the counterweighted arm 20 and 
its free end resting on or bearing against the 

3. 

scale-beam B or a projection or roll thereon, 
whereby as the bucket and beam descend 
during the making up of a load in the usual 
manner said beam by falling away from said 
rod will permit the operation of the various 
parts governed by the counterweighted arm 
20, it being understood that the movement of 
said members is in correspondence with that 
of the weighing mechanism. 

For the purpose of tripping the counter 
weighted latch 17, which engages a shoulder 
18 on the rocker 14, the reciprocatory rod 35' 
has, at a suitable point thereon, the latch 
tripper 36', which is in the form of a pro 
jection and which on the final closure of the 
auxiliary valve 30 and the final outward 
movement of the spout S, when these parts 
are released by the stop 34, is adapted to a but 
against the pin or stud 17" on the latch 17, 
thereby depressing said latch and disengag 
ing it from its coöperating shoulder 18 on the 
rocker. When these parts are thus disen 
gaged, it will be understood that the closer L 
is free of all restraint and will be forced open 
by the weight of the contents in the bucket G. 

In connection with the auxiliary valve and 
the closer L, I employ reciprocally-effective 
stops operable for maintaining the closer 
against opening movement while the said 
valve is open, and for also maintaining said 
auxiliary valvein its closed position while the 
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closer is open and the bucket is discharging 
any part of its contents, the action of the 
arm 20 and spout S being likewise automat 
ically regulated by the two stops. 
The rocker 14, which is in the form of a 

skeleton segment, constitutes One of said 
stops, the coacting stop being substantially 
similar in construction and being rigidly 
joined to the auxiliary cut-off shaft 31. The 
operation of these stops will be understood 
from an inspection of Figs. 2, 4, and 5 of the 
drawings. 

In Fig. 2 the closer is shut, the auxiliary 
valve 30 being open, and the plane face 14' of 
the rocking stop is contiguous to the curved 
face of the stop 38, so that should the latch 17 
be prematurely tripped the stop member 3S 
will block the action of its mate as soon as the 
latter starts to oscillate, thereby holding the 
closer shut. When the auxiliary cut-off or 
valve 30 has reached the end of its effective 
or cut-off movement, the curved face of its 
connecting stop member 3S will have passed 
out of contact with the plane face 14 of the 
counterweighted stop 14, as illustrated in 
Fig. 5, so that the latch 17 being tripped the 
stop 14 is free to rock about its center, and 
in so doing its curved face will be adjacent 
to the point 38' of the stop 38, as illustrated 
in Fig. 5, whereby the latter may have a very 
limited amount of movement, or until it abuts 
against the rocking stop 14, at which point its 
further movement is arrested, the auxiliary 
cut-off thereby being maintained in its fully 
closed position. 

It is desirable at infrequent intervals to 
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make tests to ascertain if the machine is work 
ing properly, and I have shown a short Weight 
ed lever at 40, suitably supported by the ex 
tended knife or pivot 41 of the beam B, said 
lever being adapted to normally rest on the 

whereby its weight is added to the total weight 
of the bucket mechanism, the result, being 
that the bucket will be carried down below 
the poising-line at a point immediately ple 
ceding the completion of a true load, the bal 
ance of the load being in the air between the 
Valve mechanislm and the mass in the bucket 
and falling into the bucket at about the time 
tle latch is tripped, in the manner more com 
pletely set forth in Patent No. 5-4S,S41, granted 
to me October 29, 1895, to which reference 
may be had. 
When a test is to be made, the latch-trip 

per 36' should be first thrown into its inoper 
ative position to prevent the depression of 
the latch on the stoppage of the supply, which 
I accomplish by the following means: A short 
l'Ock-shaft is shown at 43, having an actuat 
ing handle or crank 14 at its outside and fur 
inished at its inliner ends With two clank-arnas 
45 and 46, the first-imentioned of which is con 
nected by a link 47 to the thrust-rod 35, the 
other being adapted to engage under the 
curved hook 47 of the Weighted lever 40. 
The following is the method employed in 

making a test: The thumb-piece 44 of the 
crank will be grasped and said crank Will be 
Oscillated for a short distance to the left, the 
rod 35", of coli'se, being moved in corre 
spondence there with and until the tripper 36 
is carried to a position beyond ol' across its 
normal plane of action, though said 'Od will 
be still in operative relation with the projec 
tion or roll 35' of the bean IB, whereby the 
action of the various pal'ts may be properly 
controlled. When the spout S has reached 
the end of its effective movement and when 
the auxiliary valve 30 has been fully closed, 
the actuating handle or crank 44 will be again 
grasped and turned, which will throw the 
crank 46 under the hook 47", and on the con 
tinuation of such movement the Weightedle 
wer 10 will be l'aised or elevated fion the 
knife-edge 42, thereby simultaneously swing 
ing the rod 35' farther to the left, whereby it 
will be removed from contact with the pro 
jecting roll 35', so that if a true load be in 
the bucket the loaded bucket and beam will 
assume an equipoised position after a few 
very slight Oscillations. The operation of the 
hereinbefore-described machine, bliefly, is as 
follows: Fig. 2 represents the positions occu 
pied by the respective working parts at the 
commencement of operation, the closer L be 
ing shut, and held in such position by the latch 
17, which is in engagement With the rocker 
14, the Spout S being in its extreme Outer po 
sition, whereby a steam of material of large 
volume may gravitate from the clhute II and 
through the spout S, from whence it passes 
into the empty bucket G. When a certain 

proportion of the load has been received, the 
bucket Will descend and the scale-beam B. 
moving there with and falling away from the 
l'od 35", will permit the dropping of the weight 
ed arm 20 and the rearward swinging of the 

extended knife-edge or bucket-support 41, spout S by the calm 24, which is connected to 
and operated by said arm. 20. 
At the commencement of the poising period 

the parts Will bo in the positions illustrated 
in Fig. 4, the spout S having nearly reached 
the limit of its outwald novelinent and the 
valve or cut-off 30 being near the end of its 
effective or cut-off stroke, the by-pass stop 34 
On the beam B at this point being in Cngage 
ment with the depending rod 35 of the at N 
iliary valve-shaft 31, so that a dip-stream 
may be delivered to the bucket G. 
When the load is completed by the bucket 

G, it and the beam mechanism will desce (l 
farther, so that the rod 35, and consequently 
the parts connected thereto, will be I'eleased 
by the by-pass 34 on the beam 3, the spout S 
and auxiliary valve will be given their final 
movements, and during this last-mentioned 
operation the tripper or projection 36 on the 
rod 35' Will be thrust downward into engage 
ment with the pin 17 on the latch 17, thereby 
depressing said latch and disengaging it from 
the rocker 14 and consequently releasing the 
closer , so that the latter is free to opei, this 
result being effected by the weight of the con 
tents within the bucket, whiclh press against 
said closer. 

aving described my invention, I claim 
1. The combination with a Spout, of a main 

cut-off therefor; a shaft; and an auxiliary cut 
off sleeved to said shaft, the sleeve of Said 
auxiliary cut-off bearing against the discharge 
edge of the main cut-off and preventing the 
entrance of material between said parts. 

2. The combination. With a Supply-Oper, 
of a stationary cut-off; an interposed Oscilla 
tory spout adapted to deliver a stream of mil 
terial into said stationary cut-off; a shaft; a 
second cut-off sleeved to said slaft, the sleeve 
of which bears against the discharge edge of 
the stationary cut-off and preventing the C 
trance of material between said parts. 

3. The combination with weighing mechan 
ism including a bucket, of a hopper'; a shaft: 
a cut-off sleeved to said shaft, the sleeve of 
which is adapted to bear against the discharge 
edge of said hopper and prevent the entrance 
of material between said parts. 

4. The combination with weighing lechan 
ism including a bucket, of a supply-hopper; 
a cut-off; an Oscillatory spoult coöperative With 
said hopper and controlled by the weiglling 
mechanism, the lower portion of said hopper 
being convex, against which convexity the 
adjacent portion of the spotlit is adapted to run 
approximately in contact as it SWilngs back 
and forth, said convexity being concentric 
with the axis of movement of Said spout; it 
shaft; and an auxiliary cut-off sleeved to said 
shaft, the sleeve of which bears against the 
discharge edge of said main cut-off. 
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5. The combination with Weighing mechan 
ism including a bucket, of a supply-hopper; 
a stream-controller having a projection; an 
arm provided with a cam, the working face 
of which is adapted to travel along said pro 
jection, said cam also having a concavity 
which is adapted to receive said projection; 
and means for operating said alm. 

6. The combination with weighing mechan 
ism including a bucket, of a supply-hopper; 
a cut-off; an oscillatory spout located between 
said cut-off and supply-hopper and having a 
projection; an arm provided with a cam, the 
Working face of which is adapted to travel in 
contact with said projection, said cam also 
being furnished with a concavity adapted to 
receive said projection; and means for oper 
atting said arm. 

7. The combination with weighing mechan 
ism including a bucket, of a supply-hopper; 
an oscillatory stream-controller having a pro 
jection; a shaft having an arm thereon pro 
vided with a cam, the working face of which 
is adapted to travel in contact with said pro 
jection, said cam also having a concavity for 
receiving said projection; and a counter 
Weighted arm on said shaft. 

S. The combination with a bucket and with 
a scale-beam for supporting the same, of a 
Supply-hopper; an Oscillatory stream-con 
troller coöperative there with; an arm pro 
vided with a cam, the Working face of which 
is adapted to travel in contact with said pro 
jection, said cam also having a concavity for 
receiving said projection; means for operat 

ing said arm; and a connection between Said 
operating means and the Scale-beam. 

9. The combination with weighing mechan 
ism including a bucket, of a supply-hopper; 
a main cut-off; an oscillatory spout located 
between said main cut-off and supply-hopper, 
and having a projection; a shaft having an 
arm provided with a cam, the Working face 
of which is adapted to travel in contact with 
said projection; an operating-arm connected 
to said shaft and controlled by the weighing 
mechanism; a second shaft having an auxil 
iary cut-off coöperative with the main cut-off; 
and a connection between said second shaft 
and said operating-arm. 

10. The combination with a bucket and with 
a scale-beam for supporting the same, said 
bucket having a closer; of means compre 
hending a latch for holding said closer against 
movement; a supply-hopper; a cut-off; an OS 
cillatory spout located between said cut-off 
and supply-hopper; an actuating device for 
said oscillatory spout; a Weighted member 
normally carried by the scale-beam; a rod di 
rectly connected to said actuating device and 
bearing against the Scale-beam, said rod hav 
ing a tripper for the latch; and shifting means 
simultaneously operative for elevating said 
weighted member and for throwing said rod 
into an inoperative position, whereby it will 
be disengaged from the scale-beam. 

FRANCIS H. RICHARDS. 
Witnesses: 

FRED. J. DOLE, 
EMORY C, WHITNEY. 

4C) 

45 

55 

65 

  


