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To all whom. it may concerw: |
- Beit known that I, EDWIN NORTON, a citi-
zen of the United States, residingin Maywood,
in the county of Cook and State of Illinois,
5 have invented a newand useful Improvement
in the Art of Vacuum-Sealing Sheet-Metal
Cans, of which the following is a specification.
My invention relates to improvements in
the art of sealing sheet-metfal cans, and more

1o particularly to the sealing of cans the covers
of which areintended and adapted to besealed
to thé cans wn vacito or by a vacuum or at-
mospheric-pressure seal a,nd by a mechanical
seal or seam.

15 Sheet-metal cans of the kind or class to
which my invention relates have heretofore
been patented to me in Letters Patent No.
618,518, of January 31, 1899, and in Lefters
Patent No. 618,718, of th_e same date, granted

20 to myself and Bernard H. Larkin, and their
process or method of use is fully set forth and

deseribed in Letters Patent No. 602,096, grant-

ed to me April 12, 1898, As will be readily
understood by those skilled in the art by ref-
25 erence to the patents above mentioned, here-

tofore in the practical operatlon of vacuum- |

sealing sheet-metal cans the cover is 80 con-
structed that it may rest loosely in place on
the mouth of the can while the air or gas is
30 being pumped out of the samé and out, of the
receiver containing the can, the construction
being at the same time sueh that the cover
may accurately and properly seat itself auto-
matieally by the atmospheric pressure being
- 35 suddenly restored to the receiver by admis-
sion of air thereto, and after the cover has

been thus hermetical ly sealed and secured to

the can-body by the vacuum or atmospheric-
pressure seal the can thus hermetically sealed
40 is removed from the receiver and placed in a
- seaming-machine, and the cover is then ad-
ditionally secured to the can-body by a me-

chanieal seal or seam, which locks the cover

on the can-body and prevents the cover com-
45 ing off and the contents of the can being
spilled in case the vacuum or atmospheric-
pressure seal should for any reason give way
or prove defective.
tinct operations are thus performed in seal-

go ingorsecuring the cover upon and to the can- |

Two separate and dis-

| body in the ecans of said patents above re-

ferred to, one a vacuum or atmospheric-pres-
suresealingoperation,which takesplaceinthe
recelver, and the other the mechanical seal-
ing or seaming operation, which is performed 55
upon the ean a,fter it has been removed from
the receiver. 'The performance of these two
sepavate and distinet operationsrequires time
and labor and adds materially to the cost. |
Sometimes, too, there is liability of the vacu- 6o
um or atmospheric-pressure seal being some-
what defective, thus permiiting admissionof =
air to the can before the mechanical sealing
or seaming operation is performed, as the
sealing of the cover upon the packing-ring of 65
the can is accomplished solely through the
agency of the atmospheric pressure, and al-
though the subsequent mechanical sealing
operation may make the can perfectly tight,.
still the goods may spoil or deteriorate by rea- 7o
sop of air entering the can while the can is
being removed from the receiver to the seam-
ing-machine before the mechanical sealing or
seaming operation is performed thereon.

The object of my invention is to provide an_ 75
improved process of vacuum-sealing sheet-
metal cans in which the cover is sealed and
secured to the can-body both by a vacuum or
atmospheric-pressure seal and by a. mechan-
ical seal and the operation of which is such 8o
at the same time that the mechaniecal sealing
and securing or seaming and locking of the
covertothe body of the canis performed while
the can is yet in the receiver and before the
air is restored thereto or the vacuum broken, 8s
and thus enable me to save one handling of
the can—to wit, that for the mechanical seal-
ing operation after the can has been removed
from the receiver. o

A further object of my invention is to sim- go
plify the process of sealing of the can and
enable the cover to be hermetically sealed and
secured to its body much more rapidly and
cheaply than in the methodsheretoforein use.

My invention consists in the method or g¢s
process of hermetically sealing and securing
covers on sheet-metal cans by a combined-
mechanical sealanda vacuum or atmospheric-
pressure seal comprising, first,placing the can
and its cover loosely in place thereon within 1co
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a receiver; second, exhausting the air from

the receiver and from the can through the

open mouth thereof; third, mechanically seal-
ing and securing the cover on and to the can
while in the receiver and while the air is ex-
hausted therefrom, and, finally, restoring the
atmospheric pressure outside the can or ves-
sel, and thus additionally sealing and secur-
ing the cover on and tothe can bya vacaum
or atmospheric-pressure seal. |

To enable my invention to be more readily
understood by those skilled in the art, I have
illustrated in the accompanying drawings a
form of can and also a form of apparatus suit-
able for use in practicing my invention, the

same being that which I prefer to use and the

- simplest forms known to me for the purpose.

20

I have discovered and demonstrated by nu-
merous experiments that by making the can-
body and its cover of a particular construe-

- tion, herein described, I am enabled to pump

25

30

the air out of the can while the cover is |

loosely in place thereon in the receiver, as re-

~quired to produce the vacuum or atmospheric-

pressure seal, and also to cause the cover to
be mechanically locked, seamed, or secured
upon and to the body by a straight downward
movement of the cover on the can-body,
which movement can be performed while the
can is yet in the receiver and before the vacu-
um 18 broken by admission of air thereto.

In other words, I have discovered and demon-

strated by experiments that by combining
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the vacuum or atmospheric-pressure seal of
the cover to the body with a peculiar con-
struection of friction-cover and can-body, pro-
ducing an effectual mechanical locking or

seaming of the can to the body by a simple

frietion fit produced by forcing the cover on
the body by a straight downward movement,
which is adapted to be and is capable of be-
ing performed while the can is tn vacuo or in
the receiver, an effectual and practical her-
metic sealing and securing of the cover on
and to the body will result without liability
to leak or for the cover to loosen or come off
in handling, shipping, storing, or keeping
the cans for any length of time desired. As
will be seen from the drawings, this preferred

construction of can for use in practicing my

Invention has a flange or roll at its upper end,
combined with a cover having a flange form-
ing a tight wedging frictional fit therewith,

the can and cover having a packing-ring be-

tween them, so that the can may be placed
in a receiver with its cover loosely in place
thereon to permit the air to be exhausted
therefrom and so that then while the can is
still in the receiver the cover may be foreced

home on the can-body by a straight down-

ward movement, thus mechanically sealing
and securing the cover on the can by the
tight wedging frictional fit between the two,
and then when the atmospheric pressure is
restored to the receiver and the can removed
the cover is additionally sealed and secured
thereto by the vacuum or atmospheric-pres-

T
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sure seal. In practice I prefer to provide thé
upper end of the open-mouth can-body with
a seamless ring, fitting on the outside thereof
and soldered thereto and having an internal
roll at its upper edge, and combined with a
cover adapted to be hermetically sealed and
secured to the can-body by a vacuum or at-
mospheric-pressure seal, and provided with

an exterior flange fitting the c¢ylindrical por-

tion of the seamless ring on the can-body and
also with an internal ilange, the upper por-
tion of which is substantially straight or par-
allel and the lower part or portion of which is
inclined or wedging and engages with a wedg-
ing frictional fit the inner surface of the in-
ternal roll on the upper edge of the seamless
ring on the can-body, said roll being tightly
embraced between said internal and external
flanges on the cover and operating to com-
press, when the cover is forced firmly down
upon the body, the packing-ring, which is
seated in the top of the annular channel
formed by and between said internal and ex-
ternal flangesof thecoverand which packing-

‘ring is thus confined on all sides. The wedg-

ing friction fit between the two flanges on the
cover and the roll on the upper edge of the

seamless ring of the can-body, produced by
the lower inclined or wedging portion of the

internal flange of the cover, mechanically

locks, secures, or seams the cover and body

together so very firmly and tightly that the
packing-ring is constantly held under great
pressure and without any tendenecy of the
parts to give or yield, and this mechanical

wedging and frictional locking and securing

of the two parts—cover and body—together is
supplemented and aided by the codperative
action of the vacuum or atmospheric-pressure
seal, which becomes effective the moment air
1s restored to the receiver or the sealed can

‘removed therefrom. DBy thissimple meansT
am thus enabled to secure the cover to the

can-body by an effectual mechanical seal,

lock, or seam while the can is yet in the re-

ceiver and before the air is admitted to the
receiver, as all that is required is to forece a
presser-plate, piston, or plunger, extending
into the receiver, down upon the cover of the
can while it is e vacuo in the receiver. As
the cover is thus locked and secured firmly
and rigidly to the can-body and the packing
held firmly compressed by such mechanical
lock formed before the air is again admitted
to the receiver, it will be seen that no oppor-
tunity is given for admission of air to the can
by reason of any defective sealing of the cover
on the body by atmospheric pressure.

In the accompanying drawings, forming a
part of this specification, Figure 1 is a verti-
cal sectional view of a can suitable for use
in practicing my invention. Fig. 2 is an
enlarged detail section showing the cover
loosely in place on the can-body or in position
for exhausting the air from the can. Fig., 3
1s a similar view showing the cover seated or
forced home on the can-body and united
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thereto by the vacuum or atmospheric-pres-
sure seal as well as by the mechanical or frie-
tional-fitseal, Iig. 4isasectional viewshow-
Ing the can in the receiver with the cover
loosely in place and the air being exhausted
therefrom. Fig. 5 is a similar view showing
the cover forced home while the can is yet in
the receiver. |
Inthedrawings, A represents the can-body,
A'the bottom head of the can, and B the seam-
less ring secured at the upper end of the can-
body, said seamless ring fitting outside the
can - body and being provided with an in-

turned roll 6 at its upper edge and with a

reversely-turned roll ' at its lower edge.

D 1s the cover, the same being provided
with an interior annular flange d d’, the lower
portion ¢ of which is inclined or wedging and
the upper portion d' of which is straight or
parallel tothe can-body. ThecoverD isalso
provided with an exterior annular flange d?,
which is furnished with a roll d® at its lower
edge. The interior annular flange d d', in
connection with the exterior annular flange
d?, together form an annular channel d* be-
tween them, the upper portion of which re-
ceives the packing-ring F. The ineclined or

- wedging lower portion d of the interior an-

30
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40

nular flange and which terminates in the
straight or parallel portion ' causes the in-
terior annular flange to have a very snug,
tight, and wedging fit against the annular
roll b at the upper edge of the seamless ring
B, whiech roll b is also tightly embraced be-
tween the said interior and exterior flanges
on the cover. As the packing-ring I is con-
fined by the walls of the annular groove or
channel and by the rolled upper edge b of the
seamless ring B when the cover is forced
down upon the can-body and as the friction

fit between the walls of the annular groove

d and the roll 0 holds the parts securely to-

- gether, the packing is firmly compressed and

35

60

.0f the receiver.

a bermetically tight seal or seam is thus

¢ formed.

The operation is as follows! The can con-
taining the articles to be preserved is first
placed in the receiver G with the cover D
resting loosely in place on the seamless ring

 of the can-body, sothat the air may be freely

exhausted from the can through its open

~mouth. The air is then pumped out of the

receiver and can, the air passing freely out,
as the cover simply rests loosely on the can-
body with the roll b in the annular channel
d* and embraced by the two flanges d d' and
d* of the cover, so that the cover is kept in
proper registry with the can-body and ready
to be forced home thereon. The air being
exhausted and a substantial vacuum pro-
duced in the can and receiver I next me-

chanically drive or press the cover home on

the can-body, a straight dewnward move-
ment being applied to the cover through a
plunger M,the stem m of which passesthrough
a suitable stuffing-box (not shown) in the top

This mechanically or fric- |

]

6.

tionally locks and secures the cover on the
can-body by reason of the wedging action of
the lower inclined portion d of the internal
flange of the cover terminating in the par-
allel portion d’ of said flange in connection
with the roll b on the seamless ring D and
the external flange d°, which -embraces the
seamless ring on the outside. As the cover
D is thus forecibly driven home on the can-
body by the plunger the packing-ring F,
seated in the upper part of the channel 4 is
compressed by therollb between itself and the
cover-flanges, thus effectually and hermetie-
ally sealing the cover on and to the can-body
while the can is wn vacuo in the receiver.
Air is next admitted to the receiver and its
door opened, thus bringing the force of the
atmospheric pressure to bear upon the can
and its cover to aid in holding the cover on

the can and in the maintainance of the her-

meticsealing thereof by reason of the vacuum
in the can, which thus produces a vacuum or
atmospherie-pressure seal in addition to the
tight friction-fit seal or mechanical seal al-
ready formed. The cover is thus double
sealed and locked upon and to the body of
the ecan, and it will be found, as my ex-

periments demonstrate, that by this simple

means the cans thus hermetically sealed will
successfully withstand the usual and cus-
tomary handling, shipment, and storage for
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any length of time without deterioration of

contents or any tendency for the covers to
loosen or for the cans to develop leaks. To

100

open the can or remove the cover, a small

prick or hole may first be made through the
cover to break the vacuum or atmospheric-

pressure seal, and then the cover may be pried
off by any flat instrument or tool applied in
the channel formed between the external roll

105

d?® on the outer flange d? of the cover and the

annular roll &', formed-at the lower edge of
the seamless ring B, which thus form shoul-
ders to engage a tool in prying off the cover
little by little at successive points of its cir-
cumference.
and conveniently opened, and the openingis
smooth-edged and the full diameter of the

can and without any ragged, cut, or jagged

'_IIo .

The can may thus be readily

I1Ig

edges, which is an advantage in cans for

‘most uses; and especially for paints or like.

substances, and the cover D is not destroyed
and 18 ready for use as an ordinary slip-cover
te temporarily close the can again after it
hag once been opened and while its contents
are being used. If desired,the cover may by
application of more force be pried off withs-
out first puncturing the cover to hreak the
vacuum or atmospheric-pressure seal of the
cover to the can-body. |
I claim—

I120
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1. The method or process of hermetically

sealing and securing covers on cans or vessels

by a combined mechanical seal and a vacu-
um or atmospherig-pressure seal, consisting

130

in firgt exhausting the air from the can or ves-

sel and from a receiver containing the SaImMe;
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second mechanically engaging directly to-
gether flanges on the can and cover and seal-
ing the cover on and to the can or vessel by
a mechanical joint or seam while in the re-
ceiver and while the air is exhausted there-
from and then restoring the atmospheric pres-
sure outside the can or vessel and thus addi-
tionally sealing and securing the cover on and
to the can or vessel by a vacuum or atmos-
pheric-pressure seal, substantially as speci-
fied. |

2. The method or process of hermetically
sealingand securing covers on cans or vessels,
consisting in first exhausting the air from the
can or vessel and from a receiver containing
the same, and then seaming together flanges
on the can and cover and forming a hermet-
ically-tight mechanical seal or seam between
the can or vessel and its cover while in the
receiver and while the air is exhausted there-

- from, substantially as specified.

3. The method or process of hermetically
sealing and securing covers on cans or vessels,
consisting in first exhausting the air from the
can or vessel and from a receiver containing
the same, and then seaming together flanges
on the can and cover and forming a hermet-
ically-tight mechanical seal orseam between
the can or vessel and its cover while in the

|
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receiver and while the air is exhausted there-
from by forcibly driving the cover home on
the can or vessel and causing the flanges on
the cover to embrace and interlock with the
flange on the can, substantially as specified.

4. The method or process of hermetically
sealing and securing covers on cans or vessels
by acombined mechanical seal and a vacuum
or atmospheric - pressure seal, consisting 1in
first exhaunsting the air from the can or vessel
and from areceiver containing the same, then
hermetically sealing and securing the cover
on and to the can or vessel by a tight, wedg-
ing, friction fit, seam or joint, formed by
foreibly driving the cover home on the canor
vessel and causing the flanges on the cover
to embrace and interlock with the flange on
the can while in the receiver and while the
air is exhausted therefrom, and then restor-
ing the atmospheric pressure outside the can

30
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or vessel and thus additionally sealing and 50

locking the cover on and to the can or vessel
by a vacuum or atmospheric-pressure seal,
substantially as specified.

EDWIN NORTON.

Withesses:

H. M. MUNDAY,
EDMUND ADCOCK,
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