
No. 760,485, PATENTED MAY 24, 1904, 
H. RICHARDSON, 

AUTOMATIC. WEIGHING MACHINE, 
APPLICATION FILED DEO, 19, 1902, 

NO MODEL, 2 SHEETS-SHEET . 

NR 
As W 

M A 

3. g: 2 S 

% Asia As 
NNSIEEE 

  



PATENTED MAY 24, 1904. 
H. RICHARDSON, 

AUTOMATIC WEIGHING MACHINE, 

No. 760,485. 

APPLICATION FILED DEO. 9, 902, 
28HEETS-SHEET 2. 

GS) 

NO MODE, 

  



25 

35 

45 

No. 760,485. 

UNITED STATES 
Patented May 24, 1904 

PATENT OFFICE. 
HENRY RICHARDSON, OF HANDSWORTH, ENGLAND. 

AUTOMATIC WEIGHNG-MACHINE. 

SPECIFICATION forming part of Letters Patent No. 760,485, dated May 24, 1904. 
Application filed December 19, 1902, Serial No. 135,937, (No model.) 

To all, whom, it may concern: 
Be it known that I, HENRY RICHARDSON, a 

subject of the King of Great Britain, residing 
at 166Ox Hill road, Handsworth, in the county 
of Stafford, England, have invented certain 
new and useful Improvements in Automatic 
Weighing-Machines, of which the following 
is a Specification accompanied by drawings. 
My invention relates to weighing-machines 

or apparatus for automatically weighing vari 
Ous articles of a granular or pulverous char 
acter. 
The objects of my invention are to improve 

upon the trip mechanism for the levers and 
Working parts and the shutter mechanism in 
order to obtain a greater degree of accuracy, 
to arrange an improved compensating mech 
anism in such manner that the column of ma 
terial which is in the act of falling into the 
Scale during the final weighing operations may 
be compensated for, to afford provision for 
removing foreign matter from the hopper by 
constructing a grid within the hopper ar 
ranged at an angle to the opening from which 
the foreign matter is to be removed, to im 
prove upon the construction by which the 
levers and Working parts of the weighing-ma 
chine are attached and detached, and to im 
prove upon the feeding-hopper for feeding 
non-free-running materials, such as tea, flour, 
bran, coal, and the like. 

Further objects of my invention will here 
inafter appear; and to these ends my invention 
consists of an automatic weighing-machine 
for carrying out the above objects embodying 
the features of construction, combinations of 
elements, and arrangement of parts, and hav 
ing the general mode of operation substan 
tially as hereinafter fully described in this 
Specification and shown in the accompanying 
drawings, in which 

Figurel is a front elevation of an automatic 
Weighing-machine. Fig. 2 is a side elevation 
of the same. Fig. 3 is a side elevation, on an 
enlarged scale, of a machine having two shut 
ters for feeding non-free-running materials. 
Fig. 4 is a side elevation, on an enlarged scale, 
of a modification of the construction shown 
in Fig. 3. Fig. 5 is an enlarged detail view of 
the construction for attaching and detaching 

the levers. Fig. 5" is a section through the 
same. Fig. 6 is a detail plan view of one form 
of hopper. Fig. 7 is an elevation of said form 
of hopper. 

In the drawings, Figs. 1 and 2 show a ma- 55 
chine having one shutter. Figs. 3 and 4 show 
a form of machine operating with two coöp 
erating shutters. In each form of the ma 
chine the material is allowed to dribble before 
the flow is cut off. In Fig. 3 the two shutters 6o 
operate to and from each other, while in Fig. 
4 one shutter is arranged above the other. In 
Figs. 1, 2, 3, and 4 the ordinary form of hop 
per is illustrated, while in Figs. 6 and 7 a. 
modified form of hopper is shown. 65 

Referring to the drawings, and first with 
reference to Figs. 1 and 2, the weighing-beam 
A is suitably pivoted, as shown, on the frame 
of the machine, with the weighing-hopper B 
hung at one end and weights suspended at the 7o 
other end in a scale pan orpoise. The weight 
C equals the material to be weighed, while 
the weight C is preferably suspended from 
the beam to balance the hopper B and its at 
tachments. The flow of material from the 75 
hopper or chute B is in this instance con 
trolled by a swinging shutter D, arranged 
above the hopper B. The shutter may be con 
structed in any well-known manner; but, as 
shown, it is curved and closes over an aper-8o 
ture in the chute B'. The shutter is controlled 
by the movement of the beam Ain such man 
ner that when the hopper B is emptied and in 
its upper position the shutter is full open and 
remains so until the larger part of the mate- 85 
rial to be weighed passes into the hopper B. 
The hopper then falls through a certain dis 
tance, influenced by the weight of the shutter 
pressing thereon through the intermediary of 
mechanism to be described. The construction 9o 
of the machine is such that the shutter re 
duces the flow of material from a maximum 
to a substantially constant minimum and al 
lows it to trickle in order to accurately obtain 
the weight necessary to slightly overbalance 95 
the beam, and then upon the tilting of the 
beam the shutter is entirely closed and the 
flow completely shut off. 
In the double-shutter construction (shown 

in Figs. 3 and 4) the shutters are also con- Ioo 
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trolled by the movement of the beam in sub 
stantially the same manner that the single 
shutteriscontrolled. One of the two shutters, 
which may be termed the 'main shutter, re 
duces the flow of material from a maximum to 
a substantially constant minimum, and then 
upon the tilting of the beam the shutters are en 
tirely closed and the flow completely shut off. 
Since Figs. 3 and 4 are shown on a larger scale 
than are Figs. 1 and 2, the invention will be 
more readily understood by first describing 
Figs. 3 and 4 and then referring to Figs. 1 and 
2, the operating mechanism being substantially 
the same for both forms of the machine. In 
Figs. 3 and 4 the shutters are supported at the 
point P in full open position by what may be 
termed the spring-pendant,” comprising the 
link P, connected to the link P. supported at 
one end by a pin 75. A spring P. carrying 
the cap P', is connected to one of the shutters, 
as the larger one D, so that the weight thereof 
is transmitted through the spring to the point 
P' on the beam A when the shutters are open. 
The link Pacts as a guide member for the 
spring-pendant. The pressure of the shutter 
D at the point P is reduced accordingly with 
the volume of dribble falling into the hopper, 
since the shutter having come to rest at the 
end of the slot in the link F its pressure is 
then transferred to the roller K", and ob 
viously at the moment when the total pressure 
of the shutter is transferred to the roller the 
beam is free to descend and has, in fact, over 
balanced the weight C. The notches and slot 
in the link Pare for adjusting said link. The 
shutters are connected to be controlled by the 
operatively-connected links F F. FF, the 
function of which is to arrest the movement 
of the shutters for the formation of the drib 
ble or small flow of the material necessary to 
obtain accurate weighing. The link or lever 
F is pivoted at F", and the link F is pivot 
ally connected thereto at One end, the other 
end of said link F being pivoted to the inner 
ends of the links FF, which together form 
a toggle-acting mechanism. The link F is 
pivoted at its upper end to the frame, while 
the outer end of link F is provided with a 
slot engaging a pin D", projecting from the 
large shutter D. As stated, at the first stage 
of the weighing operations with the shutters 
open the linkage is supported at the point P', 
the links being shown in dotted lines and the 
toggle-acting mechanism broken. In this po 
sition the pin D" is at the top of the slot in 
the end of the link F., so that the shutter may 
move when released a distance measured by 
the length of said slot. When the shutter 
partially closes for the dribble, the pin D" 
moves to the bottom of the said slot, and in 
this position the shutter is supported from 
the trigger Kuntil the weighing operation is 
completed. In Fig. 3 the trigger mechanism 
supporting the linkage F. F. F. F" is shown 
provided with a roller K" at its end, pivoted 
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to rotate on its axis K', and this roller passes 
under the link Fat F, while the trigger is 
positioned against the stop F" on link Fland se 
curely holds the weight of the linkage and the 
shutters. By a slight pressure (exerted on the 
arm K” the trigger is easily moved aside to re 
lease the linkage. In Figs. 1, 2, and 4 a modified 
form of trigger K" is shown, the roller K" in 
this instance being on the link F, the operation 
of the trigger being similar to that of Fig. 3. 
In Fig. 3 it will be seen that the small shutter 
D' is adapted to be opened at the same time 
that the large shutter is opened. As the large 
shutter D swings about its pivot 100 in open 
ing, the link 101 is forced downward against 
pin 102 on the shutter D', thereby swinging 
said shutter about its pivot 103 to open the 
same. When the large shutter closes, the 
Small shutter is prevented from closing by the 
projection D" thereon resting upon the catch 
D”, attached to the chute B' by means of the 
pin B. The dribble now takes place until the 
beam, having received the required weight, 
is moved, and in its movement the trigger K 
is knocked aside by the pin A'. The linkage 
F F. FF, no longer supported at F", falls, 
and the projection F on the link F knocks 
aside the catch D” and allows the small shut 
ter D” to close and shut off the supply. As 
the outer end of the lever F" moves upwardly 
it throws the arm 25 upwardly, and thus rocks 
the weighted bell-crank lever 40 on its pivot 
26, thereby opening the bottom 27 of the hop 
per B by means of the link connection 28. 
The pressure of the material in the bucket 
aids in opening said bottom or discharge gate 
27. As soon as the material has run out by 
the hopper the weighted lever falls and forces 
down the link F, thereby closing the bottom 
27 of the hopper B. The machine thus op 
erates automatically to weigh the charges. 
As shown, the small shutter D is constructed 
and adjusted to project downward beneath the 
shutter D, while a brush D'' is attached be 
low the inner edge of the shutter D for the 
regulation of the flow and for preventing the 
machine from becoming clogged by large 
lumps of material, as when coal is being 
weighed a lump may hold, and the brush keeps 
back the little pieces which would otherwise 
trickle through if the brush were not there. 
In Fig. 4 a small shutter D* is shown arranged 
above the shutter D and supported by the pro 
jection D", resting upon the link F. When 
the shutter D closes, the small shutter D' 
awaits the drawing aside of the trigger K and 
then likewise closes to shut off the supply. 
The machine shown in Fig. 4 is more particu 
larly designed for weighing pulverous mate 
rial, such as flour and the like. The compen 
sating arrangement to compensate for that 
column of material which is in the act of fall 
ing into the scale through the final weighing 
operation comprises the lever H and the slid 
ing weight H thereon, said lever during the 
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weighing operation resting upon the pin. A 
of the beam A. In Fig. 2 the compensating 
arrangement is shown acting in conjunction 
with the beam, but raised from off the beam 
by the link D', having an arm 76 projecting 
therefrom. The link D" is attached to the 
arm of the shutter D and adapted to come into 
action at the completion of the weighing, 
when the shutter closes. 

Referring now to Figs. 1 and 2, it will be seen 
that the linkage is constructed the same as in 
Figs. 3 and 4, except that one shutter is used 
instead of a plurality of shutters. The oper 
ation of the machine is the same in all of the 
figures. In order to open the shutter or shut 
ters in each form of the apparatus, the outer 
free end of the lever F is pressed down and, 
as stated, this is done automatically when the 
weighted arm 25 strikes the end of said lever 
F. As shown in the drawings, Fig. 3, a 
plate D'' is arranged in the chute for regulat 
ing the size of the opening during the drib 
bling period and suitably secured by screws 
50, whereby the position of the plater may be 
adjusted by removing the screws. The abil 
ity of the machine to weigh lumps of coal, 
ore, and the like is dependent upon the size 
of the opening. As stated, the machine 
shown in Figs. 1 and 2 with the single shut 
ter is so constructed that the shutter D will 
close entirely after the dribbling period, 
allowing the free movement of the linkage 
FF to fall into a straightened position, and 
thereby prevent the shutter from reopening 
until the desired time. In the hopper Ka grid 
is arranged, and apartition K" is located above 
the grid. Foreign materialis removed through 
an opening K. - 
In Figs. 5 and 5" are shown, in large detail, 

views of the method of attaching the various 
levers and linkages by means of a spring at 
tached to the lever engaging in a groove in 
the axle on which the said levers revolve, and 
to disengage them from the axle the spring S 
is pressed down out of the embayment S', 
which allows the lever to be withdrawn. 

In Fig. 6, illustrating a modification of the 
hopper, it will be seen that the sides L. L. 
are perpendicular, for I have found that by 
adapting this type of hopper in conjunction 
with my feeding arrangement I am able to 
obtain better results and more even flow with 
the non-free-running materials hereinbefore 
mentioned. e 

It is desirable to prevent the shutter from 
being open and the bottom of the hopper 
Open at the same time, and in order to pre 
vent this I provide an interlocking arrange 
ment between the connections for the shutter 
and those for the gate at the bottom of the 
hopper, So that when one is open the other is 
locked closed, and vice versa. As shown in 
the drawings, the weighted bell-crank lever 
40 is provided with an arm 41, adapted to en 
gage a slidable member 42, which slides on 
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the pins 43, the slots in the member 42 being 
provided with enlarged portions, so that said 
member may be removed from the hopper. 
When the arm F moves upwardly to raise 
the toggle, the member 42 is moved beneath 
the arm to lock the shutter or shutters closed, 
and, on the other hand, when the arm F is in 
one of its lowermost positions it is obvious 
that the member 42 cannot be slid on its sup 
ports or pins 43 to open the gate at the bot 
tom of the hopper. 

Obviously some features of my invention 
may be used without others, and my invention 
may be embodied in widely-varying forms. 

Therefore, without limiting myself to the 
construction shown and described, I claim, 
and desire to secure by Letters Patent, the fol lowing: 

1. In an automatic Weighing-machine, the 
combination with the weighing-beam carrying 
weights at one end and a hopper at the other, 
of a chute arranged above the hopper, and a 
plurality of coöperating shutters for control 
ling the flow of material to be weighed, auto 
matic toggle-acting linkage for controlling the 
movements of the shutters operatively con 
nected to reduce the volume of flow of mate 
rial from a maximum to a substantially con 
stant minimum before the weighing opera 
tions are completed, a trip for said control 
ling linkage adapted to support the weight of 
the shutters and linkage during the last stage 
of operations with minimum flow, and means 
for automatically operating said trip to close 
the shutters, for substantially the purposes 
set forth. w 

2. In an automatic weighing-machine, the 
combination with the weighing-beam carrying 
weights at one end and a hopper at the other, 
of a feed-chute arranged above the hopper, 
and at least one shutter for controlling the 
flow of material to be weighed, automatic tog 
gle-acting linkage for controlling the move 
ment of the shutter operatively connected to 
reduce the volume of flow of material from a 
maximum to a substantially constant mini 
mum before the weighing operations are com 
pleted, a trip for controlling said linkage 
adapted to support the weight of the shutter 
and linkage during the last stage of operations 
with minimum flow, and means for automat 
ically operating said trip to close the shutter, 
for substantially the purposes set forth. 

3. In an automatic weighing-machine, the 
combination of the weighing-beam carrying 
weights at one end and a hopper at the other, 
a feed-chute arranged above the hopper, and 
at least one shutter for controlling the flow of 
material to be weighed, supporting linkage 
and a trip for the same, and a roller for sup 
porting the weight of the linkage and the shut 
ter, whereby said trip may be readily oper 
ated and the degree of accuracy in weighing 
increased, for substantially the purposes set 
forth. 
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4. In an automatic weighing-machine, the 
combination of the weighing-beam carrying 
Weights at one end and a hopper at the other, 
a feed-chute arranged above the hopper, and 
at least, one shutter for controlling the flow of 
material to be weighed, mechanism connected 
to automatically control the movement of the 
shutter, a trip for said mechanism, and a roller 
for supporting the weight of said mechanism 
and the shutter from the trip, to permit, the 
material to dribble before the weighing oper 
ations are completed, and means for automat 
ically operating said trip, for substantially the 
purposes set forth. 

5. In an automatic, weighing-machine, the 
combination of the weighing-beam carrying 
Weights at one end and a hopper at the other, 
a feed-chute arranged above the hopper, and 
at least one shutter for controlling the flow of 
material to be weighed, operatively-connected 
links for automatically controlling the shut 
ter, and a trip provided with a roller pivoted 
thereto for supporting the weight of Said links 
and the shutter, to permit the material to drib 
ble before the weighing operations are com 
pleted, and means for automatically operating 
said trip, for substantially the purposes set 
forth. 

6. In an automatic weighing-machine, the 
combination with the weighing-beam carrying 
Weights at one end and a hopper at the other, 
of a chute arranged above the hopper, and a 
plurality of coöperating shutters for control 
ling the flow of material to be weighed, one 
of said shutters being provided with a brush, 
automatic toggle-acting linkage for control 
ling the movements of the shutters opera 
tively connected to reduce the volume of flow 
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of material from a maximum to a substantially 
constant minimum before the weighing opera 
tions are completed, a trip for said controlling 
linkage adapted to support the weight of the 
shutters and linkage during the last stage of 
operations with minimum flow, and means for 
automatically operating said trip to close the 
shutters, for substantially the purposes set 
forth. 

7. In an automatic weighing-machine, the 
combination with the weighing-beam carrying 
weights at one end and a hopper at the other, 
of a gate for the discharge-opening of the hop 
per, a chute arranged above the hopper, at 
least one shutter for controlling the flow of 
material to be weighed, automatic toggle-act 
ing linkage for controlling the movement of 
the shutter operatively connected to reduce the 
volume of flow of material from a maximum 
to a substantially constant minimum before 
the weighing operations are completed, a trip 
for controlling said linkage adapted to Sup 
port the weight of the shutter and linkage dur 
ing the last stage of operations with minimum 
flow, means for automatically operating said 
trip to close the shutter, and interlocking con 
nections between the shutter and the gate for 
the hopper, whereby one is locked close when 
the other is open, for substantially the pur 
poses set forth. 

In testimony whereof I have signed this 
specification in the presence of two subscrib 
ing witnesses. 

HENRY RICHARDSON. 
Witnesses: 

ANNA. L. O'BRIEN, 
H. G. OG DEN, Jr. 
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