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" To all whom it may. concern’

10

15

- 20.

Be it known. that we, Roprrr M. CLARK|
of Newton, in the county of Middlesex and
State of Massachusetts; and CapwarLLADER
d. Crark, of Needham, in the county of Nor-

Tolk, 'in said State, both citizens of the
. United States, have invented a new and |
useful Improvement in Tube- Filling Ma--

chines, of which. the following is a. full,

clear, and exact description, reference being

had to the aceompanying drawings, forming
a part of .this specification, in explaining its

-nature. . : S -
.- Qur. invention relates especially to a ma-
chine for filling tubes with a combustible-

material, oo
The essential-object of our invention is to
provide a machine of the above type having

not only an improved construction but pos-.

sessing alse various adaptabilities in its op-

- eration as incident to its improved construc-

80

-tion,.all of which features can best be seen’
.and understood. by reference to the. draw-
“ings, in- which-— T '
25 ‘
"~ vation. Fig. 2 shows the machine in side

Figure 1 shows the I.né,l‘ch.ih_é m fl'ont'ele{

elevation, - Fig. 3 shows the machine in ver-
tical cross.section. Fig. 4 is a vertical sec-

tion of a portion of the machine to which |
.when in place with the frame of hoppess

special reference will hereinafter be made.

-Fig. 5 is also-a vertical section .of a portion | 4
- be termed- plungers 18, tic same comprisitis

_ of the machine, and Fig. 6 is a cross section

+ .of :a detail of construction to whickh special |

85

reference will hereinafter be made.
. In the drawings:—The frame of the ma:=

. chine comprises two: séts of uprights or
_posts.1—1 and 2—2.and a connecting head

40

“bar or beam 3.  The posts- 1—1, 2—2 are
- rectangularly arranged, each formi
a eorner of the frame with the two séts of .

post forming

. posts - widely separated from .one another

45

-and -the posts of each set sufficiently sepa-
rated to form, an ample clearance between

them. . The posts may be supported in any

suitable manner,

" Arranged in the bise portion. of ‘the frame
-between: the separate sets:of posts is.a rack’

- 4 for holding the tubes.5 during the filling
ok the tubes. ,The rack. .comprises the two

B0

--Khevperforated beards 6 and 7 have holes

.E:iforated- ‘boards.or plates 6.and 7 and a

‘or foot board 8. All these paits are

referably built into the base portion of the-

ame . between, its-opposite ‘sets of posts.

ber of the tubes in the rack, The frame9 s
-adapted to.rest on the ends of the. tubes
‘after they

. Tods correspond in number with the max
| mum number of tubes. possible to-place i
the rack -of the machine and the plungers

- the respective hoppers and ran the
(or filling contained in the hoppes
‘tubes. To this operation, howe:
.ence will'be made in -further de

or openings formed in them through which 55
the tubes are passed to stand in a vertical
position with their bottom ends resting upon
the base or foot board 8 acting to support -
the same. The raci is of such size as to
support a pluralty of tubes. 'We prefer to
make the rack large enough to accommodate
several rows of tubes. Kach’ tube. has -its
own hopper located above the same forf ré-
ceiving material or filling to be plugged inte
the tube during the operation of theée ma-
chine. " 'We have arranged whereby these
hoppers may be combined in a. single frame,
9 representing the frame of hoppers and
10: the individual hoppérs. in the .frame
which correspond in number with the num-

66
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have been placed in the rack, .In
order that the frame 9 may.be propesly
located for the several hoppers to . emply.
into the several tubes it will ‘be observed
that the frame on its under side at the points

forming the months of its several hoppers is -

| provided with sockets 11 into which the ends
- of the tubes are %d:ftEd to fit as-the. frame

Xt
of hoppers is placec '
the tubes. - .

| upon the top ends-of
Arranged -in- the frame above the tilzes

resting upon them die s series of what &6

rods having heads 13.. These plungers or

2a .
are so ‘arranged- and adapted to ope
such manner that they will pass .t

plungers 12 are carried by what nuy
termed .a carrier 14, the plungers:pa

-loosely through' this carrier to verticailyfde- -
- pend. therefrom and -point in.the -hoppera 100
“and.ends of the tubés with the heads -13.:0f
:the plungers -drawing against the tpper’or:

- top side of the carrier, the plungers hasig

-ing-As it were by their lieads.” Located o
the frame below the carrier is a perfos 105
plate 15, through which “the d« ‘
shanks of the plungers exténd. the same

ing t6 guide the plingers during the dpdiss



tion thereof. ' The carrier 14 is adapred and
arranged to be vertically reciprocable in the
frame while the guide 15 is fixed. ‘Although
the carrier may be made in one plece or

& beam we ‘prefer to make it by combining
separate members 16 and 17, horizontally
and parallelly arranged and separated from
one another by space:blocks 18.. The com-

" bined meritbers forming the carrier are ex-
10 tended to pass between the two sets of Josts
-, at either side of the frame and to extend
~some little distance beyond the same. That
portion ‘of the carrier or the members com-
prising the carrier located betwern the sepa-

16 rate sets. of postsiare wider than the spaces
between the posts of each set on which ac-
countthe carrier will at either side have
-bearing against the inner faces of the posts
by shgul’d%rs 19 and the posts will accord-
20 ingly act’as guides restraining and direct-
© ing the carrier during its reciprocation.
‘The operation of reeiprocating the carrier is

- induced primarily by a pulley-driven shaft

- 20 the ends of which are journaled to turn

25 _in Boxes 21" located in the. head portion of .
" the frame. On the ends of “the shaft 20

; extended beyond the frame at either side
.. théreof Jare' arranged cranks 22. These
cranks connect with the projecting ends of

30 .the carrier each by means of an interposed
link .connection: 28 forming a pivotal con-
nection 24 with a bolt 25 passed through the
projecting end of the carrier and properly
secured. thereto.
85. and 3 it will be observed that the links 23
- which connect the respective cranks with the
ends of -the carrier are slotted links, there

ing formed in each of the links an elor-

,benelg_ ‘ o™
gated slot 26 and the crank coOperates with

40 the link-by means of a headed pin 27 ex-
- tending from the end of the crank and lo-
cated 1n said slot. Now ‘the form and ar-
rangements uf the cranks and slotted links
.with :respect to one another and to the car-

' 45 ‘Tier present various adaptabilities tending
‘to a proper and successful operation of the
machine. In -the first place these parts
when operated will act to cause a vertical
reciprocation. of the carrier in the'frame, as:

50 suming of course that, the garrier is free to

~ have such reciprocatory mavement. - When-

- free to reciprocate thé-carrier and plungers
carried by it will by their own weight drdw
upon. the slotted links until the pins o the

55 respective cranks codperate with the links
' at the ends of the slots therein,, Fhereupon
as the cranks are turned they will act to
intermittently lift the links and carrier car-
ried ﬁ them to an elevated position and
80 then a] ‘ ‘
‘ operation being repeated as long as'the.car-

rier is unrestricted in its movement: More--

~over the adaptation of the actuating mech-

anism is preferably such that'ithe: carrier:

66 will act to lift the plungers ‘clear of ‘the

"By ‘reference to Figs. 2.

:at which the carrier is being rec¢iprocated.

‘can-drop no faster than the rotary motion

plungers will' be so controlled- that at. all
~#imes during the filling' of the tubes they
“kyill drive the filling material-into the tubes .

ow the same to fall' by gravity, this'.;-stfr'dng driving force or force of Impaction

061,428

hoppers and ends of the tubes on the up
stroke of the carrier and on its down stroke
will permit the plungers following the car-
rier to fall through the hoppers into the
bases or lower parts of the tubes. '
In practice the filling or material to be
filled mnto the tubes is placed in the hoppers
in small charges which are successively
forced?out of the hoppers and rammed into
the cubes as the plungers pass into the tubes
through the mass in the hoppers. The hop-
pers are filled with successive small charges
preferably when the plungers are held in an
Inoperative. position, as will hereinafter be
explained. - When the plungers are filling
the material or mass into the bases of the
ends of the tubes the plungers will fall so
far that the carrier will begin to raise the -
plungers just about on the reverse movement
of thé carrier following the limit of its down
stroke. - When, however, the tubes have be-
come partly filled with material then'.the
plungers on account of the filling’ in the .
tubes will fall a less'distance and the carfier -
will aceordingly not encounter the heads of g¢
the plungers for lifting the same until the
carrier has returned on its return stroke a
greater or less distance, the carrier in the

70

75

80

85

.medntiyme simply sliding over the plungers.

In fact, when the tubes are almost filled the 95
carrier upon its return stroke will not en-
counter the heads of the plungers until the
carrigr has well nigh reached the limit of its -
return or upward stroke (see Fig,4). More-
over by reason of the fact that the plungers
act independently of one another and loosely

100

-connecting as they do with the carrier, it

makes no difference how.much or how little
material may have been filled into a tube.:
Its plunger w'll still-oiperaﬂte properly with-

105
out the application of any undue force in -

ramming the material into the tube. In this

connection attention is directed to the fact
that at no time during their drop will the
plungers be permitted to gather momentum,
but at all times the speed at which the
plungers drop will be determiried by and be
commensurate ‘with the speed at which the
carrier drops, or in other words, the speed

110

115
While the carrier during its reciprocating -
movement drops by gravity yet by. reason
of the crank and link connection the carrier

of the cranks permit. Accordingly the 12-0

With a.substantially even, relatively slow but
‘125
imparted essentially by their own weight,

| To ‘Erevént the plungers from ‘being raised

too high or unevenly there may be fixed in

‘the machine above the heads of the plungers

8 bar 28 acting as a stop. Another capa- 130
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bility of the crank and link connection with |

the carrier is that the cranks codperate with

.the tinks.in such manner as to permiit the
continued operation of the driving shaft and|
" cranks carried by it when the carrier and

~ plungers are maintained in an elevated posi-

10

15

- 20

25

tion. . . :

It is necessary to stop the movement of the :
plungers and hold the.same in an elevated.

position when tubes are placed in the ma-
chine preparatory to filling them and in or-
der also to remove the

tion by means of the angularly bent levers

29, 80, fixed to a rod 81 extended between .
the two sides of the frame and having bear-.

ings to turn therein. The levers 29, 30, each
have arms 82, 33 which are so arranged.that
when the rod 31 is turned to a ‘certaln posi-
tion, as may be done by the handles 34 af-
fixed to it, the arms 32 of both levers will be
thrown onto the path of the carrier and will
act as stops for preventing a further move-

ment of the carrier and plungers.until by a:

further or reverse turning of the rod 31 the
aforesaid respective arms of the levers are

‘removed from the path of the carrier whenit

will be free to resume its further operation.

_In the mechanism we have provided ar-

35

40

rangement is made whereby the levers 29,
30, will be influenced to maintain a normally
engaging position for stopping the move-
ment of the carrier:” This 1s accomplished
by means of a spring 85 secured at one end
to the arm 33, of the lever 29, the other end
of the spring being secured to the side of the
frame, the spring acting as a tension device
to hold the levers in a normally engaging
position as before mentioned. For the pur-
pose of holding the levers in a disengaging
position as against the tension of the spring

- 35 there is provided what may be termed a

45

50

55
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latch block 36 pivotally secured at the point
37 to the side of the frame and arranged
whereby it may swing over the arm 33 of the
lever 29 when it will act to prevent this lever
and the lever 80 assuming their normal en-
%aging position with respect to the carrier.

he.latch block is influenced by a spring 38,

interposed between it and the side of the
frame, to normally assume, a position of en-
agement with the lever 29 for holding both

evers in a position of disengagement with

respect to the carrier as aforesaid. The latch
block may be withdrawn from its northal en-

aging position by a cord or chain ‘39 af-

xed to it and which chain extends inwardly
from the block to pass over a pulley 40 to
depend therefrom with a grip 41 on the end
of the chain. Assuming now that the ma-
chine is operating and the carrier and plun-

ers reciprocating, the. reciprocatory motion
of the carrier and plungers may be stopped
witlout stopping the machine simply by
drawing upon the.cord 40 by the grip 41, for

93, t

( 0 lled tubes.  The !
plungers are maintained in an elevated posi- .

“thereupon the latch block will be withdrawn

from the arm of the lever 29 when both the

levers 29 and 30 will assume-their normal en-

gaging position, and block further motion of

‘the carrier.” At this same time the initial
_driving mechanism may continue to operate
| inasmuch as such can operate independently

of thffarrier owing to the slots in the links

e pins 27 on the cranks simply run-
ning loosely in these slots and the cranks ac-
cordingly simply rocking the links on their
pivotal supports. It will be understood of
course. that the time for withdrawing the

latch block and releasing the levers into an

engaging position for stopping the carrier
and plungers is when the carrier has reached
or is near the limit of its upward stroke.
The carrier will then have lifted the plun-
gers to a position away from the tubes and
hoppers in which the plungers are operating

and the filled tubes can be removed and un-
-filled ones placed in the machine. The car-

riér may then be released to operate simply.
by turning the rod 31 until the levers 29, 30
assume a disengaging position out of the
path of the carrier when the block 36 con-
trolled as it is by the tension device 38 will
slip in over the lever 29 and hold it and the

70

75
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lever 80 in their positions of disengagement -

with respect to the carrier during the filling
of the fresh set of tubes.

The manner of operating the machine is
as follows: The carrier and plungers are
first caught and held in an elevated posi-
tion; tubes are then placed in the rack. The
frame of hoppers is then placed on the ends
of the tubes and the hoppers filled each with

~a proper amount of filling material. The

carrier and plungers are then released to
operate. After the filling of the tubes the
carrier and plungers are again caught in an
elevated position and the operation re-
peated. : :

Having thus fully described our inven-
tion, we claim and desire to secure by Letters
Patent of the United States:— '

1. In a machine of the character specified,
the combination with a supporting frame,
of a plunger, a carrier for said plunger re-
ciprocable in said frame for intermittently
lifting said plunger and with which carrier
sa'd plunger is adapted to codperate in a
manner whereby said plunger may fall by
gravity from an elevated position when
lifted by said carrier during the operation
thereof, actuating mesns for reciprocating
said carrier; and means. whereby said plun-
ger may be maintained in an elevated posi-
fion during the continued operation of said
actuating means. . i

9. In a machine of the character specified,
the combination with a supporting frame,
of a plunger, a carrier for said plunger re-
ciprocable in said frame for intermittently
lifting said plunger and with which carrier

95
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- said plunger is adapted to codperate in a

10

15

20

25

- and carrier;’said link being adapted where-
by said crank may operate to rock sald‘lml};\ :

. thereof, ‘actuating ' means for reciprocating
_carrier in’' a manner whereby -said actuating
ently of said carrier when said carrier and

-the plunger carried by it is held in an ele-
vated: position; and means for holding said. |

manner whereby said plunger may fall by .
gravity ‘from an elevated ' position  when
Liftéd by said carrier during. the operation

said carrier, the same'connecting with said

means may continue’to operate independ-.

carrier inan elevated position. . o

3. In a machine of the character specified,
the ‘combination withwa supporting frame,
of a plunger, a, carrier for said plunger re-
ciprocable in said: frame for intermittently .
lLifting said plunger and with ‘which carrier’
said plunger is adapted to- codpeérate-in a
manner  whereby' said ‘plunger may fall by
gravity from: an--elevated: position. when
hfted by ‘said ‘¢arrier during the operation
thereof, actuating means for reciprocating

shaft, a crank carried by said shaft and a
‘link-forming connection between said crank

Lot
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without  imparting motion to said carrier
when-said.carrieris held in an’ elevated po- + .-
sition, and means. for holding said carrier sg
in an-elevated position.- = .. . R
4, In & machine. of the charagcter specified,: ...,
the combination with a_supporting frame, . .

- i

of a plunger, a carrier for said plunger re-. .

ciprocable in said frame for intermittently 35
lifting said plunger and with which carrier - -
said' plunger is adapted to cooperate in a .
manner whereby said plunger may fall by
gravity from an elevated position .when

' lifted by said carrier during the operation 4o
“thereof, actuating means for reciprocating ' :’
1 said carrier, the saine comprising in part a = -
-slotted. link pivotally connecting with 'said =~

carrier and a rotary driving crank loosely,

.codperating with. said link at the point of 45
: the slot formed therein, and mesans whereby =

the operation of said carrier may be stopped =~

“when said carrier and the plunger carried '
2k by it are in an elevated position, : . ‘
said ‘carrier the same comprising a rotary

ROBERT M. CLARK,
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