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Apphcatmn filed September 17, 1918

.To all whom it may concern.:
Be it known that I, Perer STEPANOFF, a

" Gitizen- of the Russian Republic, and resi-

dent of Petrograd, Russia, have made a cer-
tain new and useful Invention Relating to
Autématic Powder-Measuring Devices, -of
_ which the following is a speaﬁcatlon taken
" in connection with the accompanying draw-
ing, which forms part of the same.
- This invention relates _éspecially to-auto-
- matic devices for measuring powder or other

. . granular or finely divided material and is

especially - adapted for measuring powder
-charges: for shell or ammunition loading.
The powder may be fed from a suitable
, 'hoppor through a series of - feedmcr funnels
. or devices. by which its flow is reoulated
" and’ the stream of powder is delivered
- through a "series of ~discharge spouts into
the reduced area_receiving throat of each
one of a series of measuring chambers, if
- desired: “When “this chamber is filled, the

stream of powder ‘banks up in the lower

- part of the delivery spout to a slight extent

‘ontil ‘the other chambers of the series are

“ filled, and then this series of filled chambers

iR | are ‘bodily transferred from this ..iing posi-
" tion into’a discharging position where the

opén’ lower ends come into line with dis-
charge holes in the table or member through

~which _they may allow the charge from
- each one'of these measuring chambers to fall

by gravity into: the czutrldge case or other
receptacle below: : This lateral movement of
the" series 'of measuring chambers may bé
utilized to s1multfmeously brmd another so-

‘they ‘can~be filled while the first series is

- emptying;- whereupon a reverse moverent:

takes place ‘and the second series of filled
chambeérs is emptled It is of ‘course under-
stood that any desired number of dehvery

" -spouts ‘and related feeding devices may be
connected with & single hoppel and a corre- .

“ sponding number - of cartridge cases may
be' simultaneously filled and then removed

o and replaced by empty cases before another

- discharge :occurs through this set of dis-
charge holes or passages.

In the accompanying-drawing showing in

a somewhat diagrammatic way an illustras

tive embodlment of this invention,

Specification of Letters Patent.
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}é‘wure 1 is a transverse vertical sectlon,
an

Fig.. 2 is a partml longltudlnal sectlon
through the feeding devices. :

The hopper 1 may be of any suitable ma-
terial and construction and may if desired
have somewhat inclined sides as indicated,
and inclined or hoppered bottom members,
52 to guide the powder or other granular
material toward the feeding devices. . These
may comprise.a.series of superimposed feed-
ing funnels, in which are preferably ar-
r‘mged one. or more suitable distributing
devices to reguhte the stream of falling ma-
terial and. minimize packmg thereof. A
suitable - arrangement . is indicated in the
drawing as comprising the upper or hopper
funnel 4 which.. may have the cylindrical

lower end 54 with. Whlch a cut. off valve or

gate 9 may coSperate to shut off the flow of
material when desired. A separate gate is
prefequﬂy arranged in connection with each
set of feeding devices pivotally or otherwise
connected. with suitable valve arms 10, 60
so that each one of these sets of feedlng de-
vices may be more or. less shut off when de-
sired. ~Tt.is usually desirable to have one
or more lower funnels in each of these feed-

ing devices, and if . desired, a distributing

funnel such as 7 may be employed and

mounted within -its supporting socket 6 in

the partition 5 in a somewhat eccentric po-
sition, so as to have an increased distribut-
ing action. The falling material may thus
be deflected against a somewhat curved
omde bottom such as.57 so as to be. laterallv
gulded through the lateral- feed opening 8
in this funnel and strike or impinge against
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the opposite side .of the feeding device be- -

low, such for instance as the delivery funnel
11. "This delivery funnel may be supported
and if desired rigidly secured to the sup-
porting socket 58 mounted in the lower sup-
port 56 which may be connected, as by the
members 55 with the hopper. bottom 53
The delivery funnel may be provided with
a delivery spout such as 12 which may have

a substantially cylindrical form and be pro-.

vided in each case with an adjustable sleeve
13- sufficiently - tight thereon toi retain its
position when ma,nually ad]usted from tlme
to tlme '

: 105
It -is’ sometimes desirable to. promote the -~
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feed of the powder or other material into
the primary hopper funnel 4, by -suitable
agitators such as the agitator rolls 2 which
may be: mounted adjacent the funnel and
simultaneously -rotated. as indicated by the
arrows through the connecting gears 47 and
drive pulley 15 on one of the roll shafts 46.
These rolls may advantageously be formed
with suitable projections. or ribs 3 of rubber
or other material, adjacent the hopper fun-
nels so that the powder is agitated and its
feed promoted by the relatively slow move-
ment of these agitator devices.
is-not necessary in all cases, it is sometimes

desirable to have suitable control valves or:

members arranged within the superimposed
funnels so that the rate of flow through one
or more of the funnels of each series can be

suitably regulated. For this purpose a con-

trol valve or bell 31 may be supported with-

in the delivery funnel 11 by mounting the -

same on.a depending stem 32 which ‘may be

_carried up: through the deliv ery hopper-and

25

T80

- 40

: set serew. 42 which clan

supported in a guide 33 on the.transverse
brace 34 by tightening the adjusting nuf or
s the control valve
in ‘adjusted ‘position. -

erates Wlth the distributing funnel 7 and
may be mounted on the tubular stent 36 sup-

ported in the guide 37 by the set screw 43.
The valve 38 'may, if desired, codperate

with the hopper funnel 4 and be mounted
on a similar tubular stem 89.and supported
in the guide member 40 by the thumbscrew
or ad]ustmov nut 44. This control valve may
of course act as a cut off valve for the hop-
per funnel ‘when it is lowered into substan-

tial contact with the funnel so as to plevent _

further discharge therethrough.
Two series of measuring chambers of any

suitable form and construction are prefer-.

ably provided, one for each delivery spout
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devices, so as to be removable with respect

thereto and. eﬁ’ect the alternate transfer of
- each measuring chamber from its ﬁlhng_

. position beneath the. delivery spout to its.
discharging position in alinement with .a-
discharge. hole- or passage communicating

with a cartlldve case for instance. A~ sult-

able fxrrangenﬂent is indicated in Fig. 1 as

comprising two such measuring: chambers
16 which. may be removably mounted in
chamber sockets 69, formed,

guides 49. These guides may move over
the table 20 between suitable stops such as
59, for example, so that each of the'chambers
is ‘Lccurate]v transferred from its filling po-

sition beneath its delivery spout 12:to-its.
- discharge position above one of the dis-.
.charge holes 22 .or 23.

chambers, may, if desu'ed be. of the- double

Although it.

ne or more of the
other funnels may have similar control valves :
- or devices, such-as the valve 85 which codp-

if desired, in-
“ the  tray. 19 secured to the supporting

These measuring -

“conical form 1nd10ated the upper comcal
‘portion 16 fitting Wlthln the chamber socket
69 and being held in position 4s by a clamp- -
18 and bolts or screws 48. The lower- conlcal -
portion 17 may have an open end and be so
- shaped as to insure complete delivery ‘of ma-
“terial from the chamber so as to discharge

all the material therefrom through one of 7»

the discharge ‘holes, a rim flange 51 being:
provided if desired, at-the lower end -of the

-chamber so. as to- glve better sliding contact .
“with respect to the table 20 on which a rim S

21 may be arranged if desired. ‘These cham-
bers may of course be- 1nterchanoeable and
considerable - differénces  in- the powder

charges or other amounts of material meas--

75
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ured miay-be taken caré of by replacing one

set -of these measuring chambers with an-

other of different shape and capaclty Ttis
~also desirable to have each of the ‘chambers
_de]ustable to some extent at least; and- this

may be conveniently effected. by arranging

85

an adjusting sleeve such as 14 in frictional =

throat 15 of the ¢hamber so that by verti-

- engagement with the reduced ares Teceiving S
90

cally -adjusting” thls sleeve .o’ correspondlno i
slight - ad]mtment in the chamber capacity - .
is secured.. Under these circumstances the -

discharge spout is of course adjusted to a
corresponding extent preferably S0’ as’ to’

leave a considerable space such as one-tenth

-adjusting- ‘sleeve 13 “on. the con'espondmg L

of ‘an inch more or less between these CO0p- -

“erating’ sleeves, the thlckness of Whloh is.of

course exavﬂerated in the drawing. -

100
The cartudcre cases_ or other receptacles P

may be supported in any suitable way be- -

neath the table 20 which may be mounted on:: - i

legs such as 30.. If desired, the number of 1'05': -

cartridge cases, 24 Whlch can be simultane-
ously filled by the series of ‘emptying meas-

70

uring chambers may be mounted on.a single .-~ .~

transfer block 25 and held. in place by a = - -
“cover 28 by means ‘of ‘the hooks or clamps.
and are mounted in supporting and guiding -

27, for instance. . This block ‘6f cartridge
cases may then be pushed along on the:sup-

portlncr devices™ such as. the series-of sup-.

.|—li

porting rolls 26; mounted in the bearings 29:
until the C‘xrtrldo'e cases. come into ahnement i

with the series of dlscharge ‘holes 22, for in-
stance, then: when the series of. measurmg
chambers beneath the delivery: spouts have -

115

been' filled up to say-about the ‘points-indi- o
cated in Fig:1 the tray is moved iin-the-di-. - Sl

rection of- the arrow carrying both:isets of
chambers so. that this-filled set-of chambers

is-brought over the discharge holes 22 and - FE
’qulckly emptied into the series of cartridge

cases 24 below. - This' movement also: brmgs
the empty series. of measuring .chambers be-

~neath the delivery spouts12 so-that- they.are
“thus brought into -filling position. -

slight: accumulatloq of powder or other ma-
terial within ‘the delivery- spouts above the

"upper ends: of the recewmg throats «of the.
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o+ “filled: measuring chambers naturally falls-off
- into the tray 19 together with what little

material falls from the spout.during the re-
peated transfer movement of the measuring

‘chambers; ‘this material being of course re-
:moved:from the tray. continuously or inter-

~‘mittently by any suitable means such as dis-

: charge passages or-hose connections so that
‘it may be returned-to the hopper or other-

-,10 -wise disposed of. For measuring ordinary

-grades of smokeless powder such as is used
for the propelling charges of three inch
shrapnel or similar shell, this measuring de-

vice gives' very satlsfactory results and on

 such charges the average variations under
“ :good: service- conditions need not be more
" ‘than about one or two tenths of one per cent.
‘of the weight of the powder charge.
._one: of these measuring devices having five
delivery spouts a single workman can meas-

ure out about one thousand charges per hour

» .'«Wlth this exactness.’

This-invention ‘has been described in con-

',"-nectl_on with a number of illustrative em-
‘bodiments;  forms, proportions, parts, mate-

“rials’and arrangements, and methods of use,

“tothe details:of which disclosure the inven-
“ tion is'not of course to be limited, since what

. g claimed as new'and what is desired to be

0" secured by Letters. Patent is set forth in the
¢ 'appended clalms :

“Telaime- :
1. Tn powder measuring- ‘devices, g series

, 'of delivery spouts and codperating feeding
5 -devices, adjusting sleeves on each of said de-
" livery spouts, two-series of measuring cham-

. bers each formed with an open bottom and

with a reduced area receiving throat and an

“adjustable sleeve mounted thereon to ‘codp-

© %Y erate with the corresponding delivery spout,
“+ a’table. below said ‘delivery spouts and
~formed with chscharge holes on each side of

~said delivery spouts, means to support a- se-
- ries of receptacles below said discharge holes

and a - support -carrying -said measuring

" chambers “and‘ movably iounted on szud
- table to transfer one series of filled measur-
‘ing-chambers from their recelvmg position
beneath said delivery spouts to their dis-
?-charge position above said discharge holes

and: 51multf1neously transfer the other series
of measuring chflmbers to their ﬁlhng po-

»:51t10n

2. In powder mefvsurmg devices, a series

of delivery spouts, adjusting sleeves on each

-+ of 'sald delivery spouts, two. series of meas-

uring chambers each formed with an open
bottom and with a reduced area receiving
throat--and an” adjustable sleeve mounted

) thereon to coBperate with the corresponding
- delivery spout, a table below said delivery .
- spouts and a support-carrying said measar-
- ing chambers and movably mounted on said
. -table to transfer one series of filled measur-

5 ing chambers from their receiving position

With

‘8

beneath- said delivery spouts to their dis-
-charge position and simultaneously trans-
fer the other series of measuring chambers to
-thelr filling position. -+

3. In powder measuring dev1ces, a Series
of delivery spouts, two series of measuring
chambers each formed with an open bottom
‘and':with a reduced area receiving throat
to codperate ~with the corresponding - de-
livery spout, means to adjust the capacity of
‘said measuring chambers, a table below said
delivery spouts and a support carrying said
measuring chambers and movably mounted
on 'said table to transfer one series of filled
measuring chambers from: their receiving
position: beneath said delivery spouts to their
discharge position and simultaneously trans-
fer the other series of measurlng chambers
to their: filling position. .

4 In powder measuring devmes, a series
of delivery spouts, ad]ustlng sleeves on each
of said delivery spouts, two séries of meas-
uring chambers each formed with a rednced
‘afea  recelving throat “and an ‘adjustable
sleeve mounted thereon to cobperate with
the corresponding delivery spout, and- a
movable ‘support carrying said measuring
chambers to transfer one 'series of filled
measuring chambers from their receiving po-

sition beneath said- delivery spouts to their 95

discharge position and simultaneously trans-
fer the other series of measuring chambels
to their filling: position. -

5. In"measuring devices, a  series of de-
livery spouts, ad]uqtlnor sleeves on each of
said delivery spouts, and measuring’ cham-
bers “each” formed with “a reduced area re-
ceiving throat and’' an' adjustable sleeve
motinted thereon to codperate’ with the ‘cor-
responding delivery spout.

6. In powder mewsmmg devices, a hoppe1
and’” a communicating-‘series of  delivery
spouts; ‘a’ movable support mounted below
said delivery spouts; a tray and two' series
of ‘measuring chambers mounted on said
support, each measuring chamber. being
formed with a veduced area receiving throat
to codperate with ' the cor1espondln(r de-
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livery spout, a table on which said support

and ‘chambers are mounted and formed on
each side of said delivery spouts with dis-
charge ' holes ‘into which said measuring
ohambexs are adapted to  discharge and
means to support a series-of cartridge cases
or Ieceptacles adjacent said d1scharfre holes.

7. In measurlng devices, a hopper and a
comumunicating delivéry spout, a movable
support mounted below said delivery spout,
two measuring chambers ‘mounted on said
support, each. measuring chamber being
formed with a veduced area receiving throat
to ‘cobperate with the correspondlng de-
livery spout, a table on which said support
and chambers are mounted and discharge
holes into which said measuring chambers
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. charge holes,

10

15

4 .

are adapted to discharge and means to sup--

port a series of receptacles adjacent sa‘id dis-

8. In measuring déviéeé; a-lhb.lpy,per‘ and’ a

communicating “delivery spout, a- movable

support-mounted below said delivery spout,

-a measuring chamber mounted on said sup- -

port to cobperate with the corresponding de-

livery spout and a table on which said sup--

port and chamber are mounted, : ,

9. In powder measuring devices, a. de-
livery spout, an-adjusting sleeve on said de-
livery spout, a movable support mounted be-

low._ said delivery spout, two measuring
.chambers mounted on said support- and each

~. formed with a reduced area receiving throat

20
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and an adjustable sleeve mounted thereon

to codperate with said delivery spout, and -

means to support a series .of receptacles to
receive the material from . said. measuring
chambers. o T
10. In powder measuring . devices, a de-
livery spout, an adjusting sleeve on said de-
livery spout, a movable support mounted be-
low said delivery spout, a measuring cham-
ber mounted on said support and-formed

- with a reduced area receiving throat and an
“adjustable sleeve mounted thereon to co-

operate with said delivery spout, and means
to support a seriés of receptacles to receive
the material from said measuring chamber.

11, In powder measuring devices, a de-.

livery spout, a movable support mounted
below -said delivery spout, a  measuring

chamber mounted on said support. and

- formed with a reduced area receiving throat

40
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~an intermediate distributing funne] having-
a curved guide bottom and a laterally ar-
ranged feed opening, a series of separately

- Copies of this patent may be. obtained for

to codperate with said delivery spout, means’
to adjust the capacity of said measuring
chamber, and means to support a series of

receptacles to receive the material from said
measuring chamber..: . - : T

12. In powder measuring de\fircers; a hop-
per, -a -delivery spout communicating with

said hopper, a movable measuring .chamber -

having a reduced area receiving  throat
adapted to  coOperate with said delivery
spout in the filling- position of the chamber

and having a discharge opening at the lower

end -of the chamber adapted to coGperate

-with a discharge aperture in the discharge

position of the chamber, a series of super-
imposed feeding funmnels arranged between
said hopper and said delivery spout and
comprising a hopper funnel and a delivery
funnel connected to said delivery spout and

adjustable control valves arranged in said

1,306,447

“funnels to regula'te" the flow of - material

therethrough and agitator rolls adjacent the

said hopper; a measuring chamber adapted
to-codperate with said -delivery spout in.the

filling of the chamber, a series of superim-

60

‘recelving opening of said hopper funnel. - -
-+ 18. In powder measuring devices, a hop- ~
per, a.delivery spout communicating with -
65 .

posed feeding funnels arranged between said

prising a hopper funnel and ‘a delivery fun-
nel connected to said delivery spout and an

intermediate distributing ‘funnel having a = -
.curved guide: bottem and a-laterally ar- =
-ranged feed: opening and a series of sepa- -
-rately adjustable control .valves arranged in
said funnels o regulate the flow of material
therethrough, - . o0
. 14. In powder measuring devices; a hop-
:per,: a delivery spout communicating with - .
said hopper, a series of ‘superimposed feed-

* hopper and said delivery spout.and-com- - :

70 -

75

80

ing funnels arranged between said hopper - -

and said. delivery- spout.and ‘comprising a - e

hopper funnel and: a_delivery  funnel con- ‘
nected to said delivery spout and an inter- " -

‘mediate distributing funnel having: a curved

85 - = -

guide bottom and a laterally arranged feed -
opening ‘and an adjustable eontrol valve ar-.

‘of material therethrough. . e
15. In powder measuring devices, a hop--

per, a-delivery spout communicating with -

said hopper, a series of superimposed: feed-

ranged in said funnels to regulate the flow

90

ing _funnelsﬁ»arr.anged’between_said_ hopper °
and said delivery spout and comprising an - :

intermediate distributing funnel having a
_curved ~guide - bottom - and a- laterally ar-
to regulate the flow of -

ranged feed opening

nyaterial therethrough.. - )

per, a delivery spout -communicating with

“ said hopper, a series of communicating feed-

ing funnels arranged. between said hopper

95 "

16. In powder measuring devices, a hop-" . .-
100

and ‘said delivery spout and comprising a . -

hopper funnel -and ‘a delivery funnel con-
nected to said. delivery spout, and a series

105

of. separately -adjustable control-valves ar-:- -~

of material therethrough. =~ .
.17, In measuring devices, a hopper; a de-
livery spout communicating with said hop-

per, a series of communicating feeding fun-

nels arranged between said hopper and said
. delivery spout and .comprising a series of -
separately adjustable . control valves ar- .
‘ranged adjacent said funnels to regulate the
flow of material therethrough.- = - -

‘ranged in said funnels to regulate the flow. .~

110

| PETER STEPANOFF.

five cents each, by addressing the “Commissioner. of Patents, -
Washington, D. C.” G e o T e :
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