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UNITED STATES

PATENT OFFICE.

- FRANCIS 1. RICHARDS, OF HARTFORD, CONNECTICU'T, ASSIGNOR TO THE‘
PRATT & WHITNEY COMPANY, OF SAME PLACE T

. REGULATOR FOR GRAIN SCALES

| SPEGIFICATIOI\T forming part of Letters Patent No 410 116 dated Aus:rust 27 1889
Apphcatmn filed November 9, 1888. Serlal No. 290,393 (Nﬂ model) o

'Té all whom tt may concerw:
Be it known that I, FRAXCIS I1. RICHARDS ,

a citizen of the United States, residing at

| lIaltforLd in the county of Hartford and State

[0

of Connectwut have invented certain new
and useful Implowments in Regulators tor
Grain-Scales, of which the followm g is a speel-
fication.

This invention relates to 16“‘[11&13018 f01_

automatically controlling the opelatlon of

automatic mam-wewhmﬂ*ma,chmes and more
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especially when these are opelated in con-

nection with some grain-working machine—
as, tor instance, a 101161-1’11111—-—-—-13116 object be-
ing to regulate the supply of grain to a grain-

receiving machine of a given c&pacztty by re-

tarding, as required, the operation of a grain

scale. or meter of relatively larger capamty-
“arranged to deliver grain to sald 1eeewmo-

machme.

To thisend the 111\*e11t1011 con 51st% in the im-
provements hereinafter more fully set forth.

In the drawings accompanying and forming

a, part of this speclﬁcaimn Figure 11is a sﬂe -
elevation, partially in seetlon of a regulator

apparatus embodying my 1mp10vements
Figs. 2, 3,and 4 are similar views of the prin-
elpal par ts of the apparatus shown in the pre-
ceding figure and illustrate the mode of op-
61‘&131011 of said apparatus.: Fig. 5 shows a

- modification of the cons‘uuctwn ‘shown in the
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previous figure.

Similar. charactem deswnate like paﬂs 111
all the figures.

My 1mp10ve(1 regulator appm atus  is
adapted to be used in connection with auto-
matic. grain-scales generally, and especially
in connectwn with the improved grain-scale

or grain-meter which is described in the prior

appheatmn of C. H. Cooley, (to which I have
permission to refer,) Serial No. 262,850, filed
February 3, 1888; and in this present appli-
cation such detaﬂs and parts as are common
to both of said applications are generally
designated by the same characters. Accord-
mgly the following parts are or may be the
same parts as are similarly designated inthe
said prior application, to wit: the oralin-

seale frame 4, the double-chambered grain-

bucket G, the supply hopper or chute H,
shaft 72, arm or arms 96, carrying the regu-

- lator valve 95, the veltwally-movable regu-

lator-hopper P, pwotally su_ppmted at 91 by' '
the fm,me-wmk and - having the lever L, the

connections between the lever L and said 55

valve 95, consisting of rod 97, piv oted to the -
lever at 98 and at 99 to an anﬂe-lexrm 100, .
that is pwoted at 101 to the frame—wmk and .
connected by rod 102 to the valve, and the:

| fixed conduit 93, located below the opening 60
N of hopper P. The necessary and usual .

means for carrying and operating the U‘la;ln-_._"f_""' A
‘bucket are not shown in this applieation. =

The pipe 93 leads downwmd to the 1eeew-f,_ S
ing-chamber C of a roller-mill M, or other 65

fo be fully supphed with grain by the said

i conduit 93. Such machines or a:ppa-latusesff

have in practice a substantially regular ca-"
pacity or rate of consumption, ¥ vhlch is un- 70
certain in amount, or which varies according

to the variation in kind of the grain supphed[‘fi S
thereto, or according to the cond1t10us under
which or the speed. at which the mechanism .
‘1s operated. Kor mstance, roller-mills of the 75

actunal capacity or product, and the same -~ -
mill may usually be ad;usted to give varying i

Sp()lldlllﬂ" 'ﬁauatlou in theu eonqumptlon of'So}.rif; =
'wlalll | B
- Itis found demmble in plactlce, and leIl— e
clpally for the reasons set forth, to employa
orain-scale (when an automatic “‘1&111—86&16 is
-u%ed) of a normal capacity somewhat in ex- 85 ' -

M; but to successfully operate such auto-
matle. orain-scale for said purposes it 1s
found to be necessary, in order to obtain sat- - -
isfactory results, to employ a sensitive and 30
efficient automatic regulator to properly re- .
tard and control the operation of said scale. =
To attain this result by means of a simple
and practical apparatus is the pum:*lpal Ob- o
ject of my present invention. 95

TUnder the discharge-opening N of the h0p— -
per P the. condult-plpe 93 is furnished with
some suitable receiving tunnel or hopper, as
50, into which the grain 1s’ discharged from
said opening. On the under side of the h0p-.i‘oc':$
per P, surrounding said opening N, there is =~
a dependmﬂ‘ and Substa,ntmlly 11*D'1d cguard-
pipe 94, whose form or lonwltlldma,l duectlon_-;; -
| isin a line comeldmﬂ 'Wlth the line of move- -

“ﬂ'la,u*L—-wmkmn machine or appar atus that is =

same kind and size vary somewhat in their

results in quality of grinding, W1t11 a corre-

cess of the maximum capacity of ‘the machine =~



ment of the said hopper P. By this means,
and by reason of the part 94 being made thin
enough, the said grain-dividing guard-pipe,
which 18 usually made of sheet-steel and of
firm construetion, is readily forced down into

‘the mass of grain 120 whenever the hopper
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descends from its position in Fig. 1 to that in
Fig. 2, this hopper movement being effected
by the mass of grain in said hopper P out-
side of the opening N. -

It will be remembered that the bucket G
discharges its loads of grain intermittently

into the hopper P, from whence the grain

passes down through the opening N, and
through pipe 98 into the normally oversup-
plied receiving-chamber C. Since the normal
grain-discharging capacity of bucket G is
greater than the actual grain-receiving ca-
pacity of machine M, it follows that said pipe

93, when once filled,will be kept full of grain, |
as indicated at 120, so that as long as the .

grain-scale is operating the machiné M is nor-
mally oversupplied with grain. Supposing,
now, the pipe 93 and the hopper P to have

been filled, if the supply is then cut off while
the machine M continues in operation, the

grain then runs down, as indicated at 125,

Ifig. 1, and the said hopper rises, as there
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shown, -being lifted by the counterbalance-

welght 92. Indoingthis, however,the connec-
tions hereinbefore described draw back the

regulator-valve 95 from underneaththe chute
H, which allows the grain to fill bucket G, and

thus operate the grain-seale. On receiving
1ts complete load said grain - bucket dis-
charges the same into-the said hopper P, as
indicated at 130 in Fig. 2,and by thus heavily

loading that hopper (by one or more bucket-

loads) carries down the same, as in Fig. 3,

thereby reversely operating valve 95, and
again cutting off the supply of grain to the | in which the error or variation of weighing is
- | required to be within the one-tenth part of

The operation of the hopper P and of the
guard-pipe 94, in connection with grain-re- | for it is considered established that a varia-
celving conduit below said pipe, is a peculiar
Under the con-

| find the | bucket-load. By my improvements, there-
guard-pipe 94, filled as it is with grain, to per-

mit of that comparatively free movement, of

grain-bucket.

feature of my improvement.

ditions existing in this apparatus I

-t

the regulator-hopper P which is necessary
for properly working the regulator-valve.

The mode of operation above described ap-
pertains to the apparatus constructed in any -
of the forms shown in the drawings; but the | with one side of the tunnel 50 for effecting
form shown in Figs. 1 to 4, inclusive, embod- '

ies another feature. According to this part
ported above the opening of conduit 93, and
the pipe 94 ismade curved concentrie to said

52 of sald guard-pipe has a lateral as well as
a vertical movement. This is shown by com-
parison of Figs. 1 and 2. In TFig. 1 the dis-
tance through the grain on line 53 is about
equal to the width of pipe 94, while in Tig. 2

I
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said distance is about one-half as much asin
Fig. 1. The effect is therefore to vary the
outlet for the grain according to the position
of the hopper, the outlet being much reduced
when the hopper is down, as in Figs. 1 and 2.
The result of this variation is twofold—first,
to reduce the rate of discharge from the hop-
per P into the conduit 93 while the said hop-
per stands lowered, and, second, to increase
the rate of such discharge during the upward
movement of the hopper. As a consequence
of these features, when the hopper is once

loaded and carried down, as in Tig. 2, it nat-

urally remains down until the grain is well

lowered in conduit 93, as shown in Fig. 3,
leaving a considerable clear space at 55, and -
| the slow discliarge of grain' through the re-
~duced space 54 requires a longer time than

would otherwise be required for the hopper
P to be sufficiently unloaded to be raised
again by weight 92, and when the time ar-
rives, as shown in Fig. 4, that the said hopper
begins to rise the widening opening 56 in-
stantly (and constantly during said move-
ment) increases the rate of discharge from the
hopper. This action at once fills the space
09, (between the upper and lower limits 57
and 58, respectively,) thereby lightening the
load in the hopper P by the quantity held in

- sald space 55, regardless of and without . the

ald of the downward movement of the grain
In the conduit 93, and the hopper P, being
thus suddenly and certainly lightened by

(relatively) so.great a quantity, when it once

starts up, immediately and quickly completes
its upward stroke, thereby at once and fully
opening the regulator-valve and starting the
grain-scale into operation at its normal speed.
1'his result is in practice of much importance
in this delicate class of automatic machines,

one per centum of the total quantity weighed,

tlorr in the speed of the weighing-machine
will to some extent vary the weight of the

fore, not only is the quantity of grain to be

discharged duly regulated, but greater accu-~
| racy of the weighing is also insured. -
| In the modification shown in Fig. 5 the con-

duit 93 is set toward one side of the guard-
pipe, and the latter is arranged to co-operate

the said purpose. By the vertical movement

i of said guard-pipe the discharge-opening 60
of my invention the hopper P is pivotally sup- -

will be increased or diminished similarly as
described with respect of the form of appa-

| ratus shown in Figs. 1 to 4, inclusive. In
pivotal support. Consequently the lower edge

this modification shown in TFig. 5 the levers
L (one on either side of the hopper) are piv-
oted at 91 to the frame-work, and the hopper
P is pivoted at 90 to the levers. (Only one
lever L is shown.) The said hopper is held

i an upright position by a connecting-rod
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110, rigidly fixed thereto at 111 112 and con-
ne(,ted at its upper end 114 to the arm 115 on

the valve-shaft.

Having thus desmlbed my mventlon I

claim—

1. In a 16@111&1301 for grain-scales, the com-

bination of the 1ewulat01~h0pper vertically
movable, substantially as described, the fixed

~ receiving-conduit below said h0ppe1 and the

IO

ﬂ'uald-plpe depending from said hopper and
~ having a motion in said conduit toward and
from one side thereof, whereby the outlet

from said hopper is reduced on the down-

ward movement thereof, all substa,ntlally as

described.
2. In a reﬂulatm for grain- %C&leb, the com-

bination of the OSClllﬂtlIlU‘ hopper pwoted._
-near one side thereof, the fixed receliving-

~conduit below said hOppel; and the curved
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guard-pipe depending from said hopper con-
centrically to the pivot thereof and arranged

to move toward and from one side of saad

‘conduit, whereby the outlet from the hopper

is redueed on the downward movement there-
of, all substantially as described.
3 In a 1egulat0r &ppmatus, the combma-

tion, Wlth the 160 ulat01—va1ve of the 16011-. -
lator-honper eonnected to actua,te said valve_, o

‘and vertically movable and counterbalanced E
30 . .
| ing-conduit below said hoppe1 and the guard-
pipe dependmw from said hopper and having
‘a motion in gaid conduit toward and from one
side thereof, whereby the outlet from said -

35 |

substantially as described, the fixed receiv-

hopper is 1edueed on the downward and in-

creased on the upwmd movement thereof,

and whereby the opening of the closed valvei N

when once begun is fully completed, all sub- S

'stantlally as d6801 ibed. -
4, In a regulator ap]_)d:l&tllS, the combma—

shown and described. 3
I‘RANC“IS II RICIIARDb

Vﬁtnesseb -
SAML, W POWEL
HENRY L. RECKARD

_ qo
| tion of the pwotallynsuppmted 1en‘ulat01-h0p— e
per P, iaving the discharge-opening N, the. .
condult 93 below said opening, and havmﬂ':f
the tunnel 50, and the curved guard-pipe 94 R

surrounding said opening and dependmﬂ‘ mto.{... B
the tunnel of said conduit, substantlall} a,q'
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