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UNITED STATES

PATENT OFFICE.

. POWDER COMPANY, OF WILMINGTON, DELAWARE, A CORPORATION OF NEW JERSEY.

PAPER-SHELL MACHINE. -

No. 014,384.

,Speciﬁcatic\m of Letters Patent.
Application filed February 24, 1908, Serial No. 417,468,

Patonted March 8, 1808.

To all whom it may concern:
" Be it known that I, Jomx CHESNEY, & citi-

~ zen of the United States, residing at Pauls-
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boro, county of Gloucester, and State of New
Jersey, have invented a new and useful Im-
provement in Paper-Shell Machines, of which
the following is a full, clear, and exact de-
seription, reference bemg had to the accom-
panying drawings, which form a part of this
specification. : )

The object of the invention is to provide
improved means for pneumatically ejectinﬁ

from a shell-forming mendrel the she

formed thereon. =~

In the drawings: Figure 1 is a plan view of
the part of the machime embodying my in-
vention. . Fig. 2 is & side elevation of the

same. Fig. 3 is a view, partly cut away, of

the mandrel, the pressure cylinder and ex-
haust cylinder, and- ejecting tube, the ex-
haust cylinder and pressure cylinder being
shown sectionally and the mandrel being
shownin plan. Fig.4isa longitudinal view,
partly cut away and partly in section, of the
meandrel and the pressure tube for ejecting
the finished shell. ~ Fig. 5 is & view similar-to
Fig. 4, with the head of the mandrel re-
tracted. Figs. 6 and 7 are vertical sectional
views of the valves controlling respectively,

‘the admission of air to the ejecting tube and

the exhaust to the mandrel. .
10 is the frame of the machine. -
‘11 is the table containing the sheets of
Eaﬁer that are to be successively fed to the
ollow mandrel 12. The mandrel 12 is pro-

- vided with perforations 13 so that when the

air is exhausted from the mandrel, atmos-
pheric pressure will act upon the paper to
hold it securely in position upon the man-
drel as it is wound thereon in-the latter’s
rotation. The rear part of the mandrel,
which is imperforate and detachably secured
to the front perforated part, turns in bear-
ings in the support 15 bolted to the machine
frame. The rear end of the mandrel enters
and turns in the forward end of a stationary
exhaust cylinder 14. The cylinder 14 is con-
nected by means of pipes 16 and 17 to an ex-
haust chamber 18, suitable suction devices
(not shown) being applied to the exhaust
chamber 18 to rarefy the air therein. Inter-
posed between pipes 16 and 17 is a valve 19
(see Fig. 7) normally held by spring 20
against Its seat to close communication be-
tween the pipes 16 and 17. The stem 21 of

the valve is operated at the proper time by 2
cam 22 on the main driving shaft 23. When
the valve 19 is thus operated, the air in the
mandrel 12 and cylinder 14 is sucked into the
suction chamber 18 through the pipes 16
and 17. ' . '
The mandrel 12 is provided at its forward
end with & longitudinally retractable head 24
carried by bars 25 which extend lon itudi-
nally of the mandrel and are secured to &
ooved sleeve or collar 26 encircling the
mandrel 12. s
The sliding bars 25 are preferably entered
in longitudinal grooves formed in the wall of
the mandrel body, the grooves and bars be-
ing of the same cross sectional dimensions, s0
‘that the bars lie flush with the periphery of
‘the mandrel, the mandrel body thus present-
ing a continuous end unbroken periphery.
* The head 24 is provided with similar longi-
tudinal grooves in its inner wall to receive the
front.ends of the bars 25. Hach bar 25is ofi-
set at 250 at the rear of its head engaging
part, said offset entering a notch in the for-
ward end of the mandrel body. The man-
drel head is similarly notched at its front end
to receive outwardly extending projections
251, on the front ends of the bars 25. ~ To'ap-
ply the mandrel head to the bars, the front

ends of the latter are pressed toward each:

other (the bars being sufficiently flexible to
permit this) and the head is slipged, over the
same into the position shown in the drawings,
whereupon the bars are allowed to spring
outwardly, whereby the mandrel head is con-
fined between. the projections 251 and offset
250. Preliminarily to the ejection of the
finished shell from the mandrel, and for pur-
poses hereinafter set forth, the collar 26 is
moved forwardly along the mandrel from the
position shown in Fig. 4 to the position
‘shown in Fig. 5 thereby advancing the head

of the mandrel beyond the body of the man-

drel.
is affected by means of a lever 27

This movement of the mandrel head
ivoted be-

tween its ends ot 28 to the machine frame

and engaging at one of its ends a groove in
‘the collar 26 and at its other end a cam
groove in a cam 29 secured to and turning
with the driving shaft 23. .
.Fittiniwithin he head 24, but loose with
respect thereto, is & cap 30, the head of the
cap being provided wit!
the interior of the cap being threaded. to re-

ceive the threaded end of the ejecting tube

perforations 3t and

~
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32. . The ejecting tube 32 extends within and
longitudinally of the mandrel, and at its rear
end extends through the rear end of the ex-
haust cylinder 14 and enters a small pressure
cylinder 33. The rear end of the pressure
cylinder 33 is threaded interiorly to receive
the threaded plug 34. 35 is a yoke secured
to the exhaust cylinder 33. A thumb screw

36 extends through the yoke 35 and bears

against the closing plug 34. By screwing up

- the thumb screw 36, the cylinder 33 is

15

.20

pressed against a stuffing box 37 secured to -

the rear wall of the cylinder 14 and through
which the rear end of the ejecting tube ex-
tends. A nut 38 on the threaded rod 36 is
tightened against the yoke 35. o

. Air undelzipressure is admitted by means of

pipes 39 and 390 from the pressure chamber

.40 to the'pressure C{h'nder 33 and ejecting

tube 32, thereby applying air under pressure
to the closed end of the paper shell formed on

- the mandrel for the purpose of ejecting the

25

. of the valve is operated at the proper time by

80

* supports 15; a second gear 48 on the inter-
.ediate shaft 47 engaging a gear 49 secured

35

40

same therefrom, as is more particularly here-

inafter described. Interposed between pipes .

39 and 390 is a valve 41 normally held by the
tion between pipes 38 and 39. -The stem 43

a cam 44 on the main driving shaft 23.

The mandrel is rotated by the usual means,
namely by a gear 45, on the main driving
Shaft 23, that engages a gear 46 on an inter-
mediate shaft 47 turning in bearings in the

to the mandrel. -

The operation of the machine is as follows:"

By means of the chain.of gearing between
the driving shaft 23 and the mandrel 12, the
latter is rotated, and during-its rotation a
sheet of paper is transferred from table 11°to
the mandrel by means not shown, and wound

- about the periphery of the mandrel, the pa-

45

per being held tightly against the mandrel by
exhausting the air therefrom by cam 22 op-
erating the valve 19 to open communication
between the exhaust 18 and the mandrel, as

' hereinbefore described. During the said op-
~ eration or immediately at its conclusion, the

50

forward edge of the paper projecting beyond

_ the head of the mandrel is'cérimped or folded

R

60

65

-eJection from the mandrel the
~mandrel is retracted from the body of the

to close in the end of the ﬁpa.per tube and
form the shell, this being affected by means

‘not shown. When the shell is' thus com-

pleted, the cam 22 passes out of engagement,

with the valve stem 21 and the spring 20"

moves the valve to close communication be-
tween the exhaust chamber 18 and the man-
drel. The paper shell is now free to be
ejected from the mandrel, but

] .

ead of the

mandrel by the action of cam 29-and lever 27
as hereinbefore described, this being done for
the purpose of loosening the shell from the

‘mandrel and ejecting tube and having
with - said tube,

rior to its |

914,384

mandrel {o facilitate its é'jection. After the -

Head is thus retracted from the mandrel, the
cam 44 engages the valve stem 43 to operate
the valve 41 for the purpose of admitting air
under pressure from the pressure cylinder to

70

the ejecting tube 32. This compressed air ..

passes out of the perforations 31 and acts

upon the closed end of the paper shell and

blows it off the mandrel, immediately after

_which the cam 44 is retracted from the valve
stem 43, whereupon the spring 42 moves the

valves 41 in position to close communication
between the pressure chamber and the eject-
ing tube. This completes the operation.

. Having now fully described my invention,
what I claim and desire to
Patent is: . -

1. In a paper sheH--méchjne, t.hé combina-

tion with the hollow perforated forming man-
drel, of an ejecting tube extending into the
mandrel, means to exhaust air from the man-
drel, and means to admit air under pressure

: to the ejecting tube.

75

80
protect by Letters . -

85

2. In a paper shell mé.chine, the combina- -

. ; tion with the hollow perforated forming man-
‘spring 42 against its seat to close communica-

drel, of an ejecting tube extending into the
mandrel, a perforated cap closing the for-

ward ends of the mandrel and ejecting tube,

means to exhaust air from the mandrel, and
means {0 admit air under pressure to the
ejecting tube. - S T

3. In a paper shell machine, the combina-
tion with the forming mandrel comprising a
bodyand a longitudinally retractable head in

-advance of and forming a continuation of the

body, of means to retract the mandrel head
preliminarily to ejecting the shell from the

~mandrel.

- 4. In a paper shell machine, the combina-

tion with the hollow perforated forming

mandrel comﬁrising a body and a longitudi-
nallyretracta
tending into the mandrel, means to exhaust

air from the mandrel, means to admit air un-
der pressure to the ejecting tube, and means

to retract the mandrel head. .
5. In a paper shell machine, the combina-

tion with the forming mandrel comprising a,

body and a longitudinally retractable head,
of an ejecting tube extending into the man-
drel, a cap closing the forward end of the

er-
forations cofnmunicatin, ;
means to exhaust air from the mandrel
means to retract the mandrel head from the

“mandrel body, and means to admit air under

Ppressure to the ejecting tube. - .-

le head, of an ejecting tube ex-
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6. In s paper shell machine, the combina-

tion with the hollow perforated fo ming man-
el, an ejecting tube extending from the

front part of the mandrel through and be-
yond the rear end thereof, an exhaust cham-

125

er, pipe connections therefrom to the man-'

drel, a pressure chaniber, pipe connections

therefrom to the ejecting tube, valves inter-

180
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" end thereof and through and beyond the reaf

- outer wall and an independent head havmﬁ

said bars are attached, a main driving shaft; -

914,384

posed in said pipe connections, & driving
shaft, means operated thereby to actuate
said valves, and driving connections from
the driving shaft to the mandrel to rotate the
latter. X

7. In a paper shell machine, the -combina-
tion with the hollow perforated forming man-
drel, a cylinder in 'WEich the rear end of said
mandrel turns, an exhaust chamber, pipe
connections therefrom to said cylinder, an !
ejecting tube extending from the front part
of the mandrel through and beyond the rear

wall of said cylinder, a second cylinder at and.
communicating with the rear end of the
ejecting tube, a pressure chamber, pipe con-
nections therefrom to the second cylinder,
valves interposed in said pipe connections, a-
driving shaft, means operated thereby to
actuate said valves, and driving connections
from the driving shaft to the mandrel. . =~

" 8. In a paper shell machine, the combina-
tion with the forming mandrel comprising a
longitudinally grooved body and a longitudi-
nally grooved and lon%itudjnally retractable
head, of bars slidable in grooves in the
mandrel body and fixedly secured in the
grooves of the mandrel head, and means to
Tide said bars in the grooves of the body to
retract the head. =~ ,

9. In a paper shell machine, the combina-
tion with the forming mandrel comprising a
body having longitudinal grooves on its.
longitudinal grooves in its inner wall, a
contiguous notches at its front end, of bars
extending into said grooves and notches,:and
movable longitudinally in the grooves of the
mandrel body. ' _

10. Ina 1[ia]t)er shell machine, the combina-
tion with the forming mandrel comprising a
body and a longitudinally retractable head,
of bars slidable in grooves in the mandrel
body and engaging the mandrel head, 2 sleeve
slidable on-sai(gl mandrel body and to which

and connections therefrom operating the.
sleeve intermittently.
11. Ina Eaper shell

machine; the combina-
tion with t i i

e forming mandrel ‘comprising &
body and a longitudinally retractable head,

spect to the bod

‘mandrel, a yoke secured to the

of bars slidable in grooves in the mandrel

a8

body and engaging the mandrel head,; 2
which said bars are attached, a main driving
shaft, a cam thereon, .and: a lever pivote

between its ends, whose opposite ends engage

grooves in the cam and sleeve respectively.
12. In a paper shell
tion with tEe forming mandrel comprising &
body and a longitudinally movable head, of
means to move the head forwardlﬁr’ with re-
to loosen the shell-
mandrel to facilitate its ejection, and means
for subsequently ejecting the shell. ,
13. In a paper shell machine, the combina-
tion with the orming mandrel composed of a
body and an independently movable head,
of means to move the head to loosen

shell formed on the mandrel, and means to

thereafter admit air under pressure to the

movable head, thereby ejecting the shell
from the mandrel. o
" 14. In a paper shell machine, the combina-
tion with the forming mandrel, of an ejecting

tube extending from the forward end of the

mandrel through its rear end, a pressure
cylinder at the rear end of the ejecting tube,
an exhaust cylinder at the rear end of the
exhaust
engaging the yoke,

cylinder, and_a screw,

sleeve slidable on said mandrel body and to

55

machine, the combina- _
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from the -
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whose forward end closes the rear end of the:

pressure cylinder.

15. In & paper shell machine, the combina-
tion with the forming mandrel, of an ejecting
tube extending from the forward end of the
mandrel through its rear end, a pressure
cylinder at the rear end of the ejecting tube,
an exhaust cylinder at.the rear end of the
mandrel, a yoke secured to the exhaust cylin-
der, a stuffing box between the rear end of the
exhaust cylinder and the forward end of the
pressure cylinder through which the ejectin
tube extends, a screw engaging the yoke an
having a head closing the end of the pressure
cylinder, and a nut on the screw tightening
against the yoke. Co

In testimony of which invention, I have
hereunto set my hand, at Paulsboro, on this
3rd day of February, 1908. - , L
E JOHN CHESNEY.
© Witnesses: T C
"WiLLiam J. ADAMSON,

Cuas. M. GwiLLiaM.
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Correction in E.eﬁe%rsr Patent No. _914,3‘841

]{t is hereby certified that in Letters Pa.tent No 914,384, gra,nted March 9, 1909,

_upon the- a,pphca,tlon of John Ohesney, of Paulsboro, New Jersey, for ah improve-

‘ment in “Paper-Shell Machines,” an error appears in the printed speclﬁca.’mon

requmng correchon, as follows: In the heading of the speclﬁcatlon the serial number

€417,468” should read 417,46‘3 and that the said Letters Patent should ‘be read with

this correction therein that the - same ma,y conform to the record of the case in the
Patent Office. -

Signed and sea,led this 6th day of April, A, D., 1909.

fsmaL.] o ~ C.C. BILLINGS, . .
‘ Aeting COmmissioner‘of Patents.



