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UNITED STATES PATENT OFFICE 

• SEALING DEVICE 
George F. Knowles, Havertown, Pa., assignor to 
Spectrum Manufacturing Company, Philadel 
phia, Pa., a corporation of Pennsylvania. 

Application November 22, 1948, Serial No. 61319 
(Cl. 219-47) 5. Claims. 

This, invention relates to machines, or devices 
for sealing the edges of envelopes formed of 
thermoplastic.material, which is capable of fusion 
or welding by the application of heat. More par 
ticularly, the invention relates to devices for seal 
ing the edges of such envelopes by the applica 
tion of heat through two jaw-like. electrodes be 
tween which the envelopes are placed. This 
method of sealing such envelopes is particularly 
applicable where the , thermoplastic material 
lends itself to dielectric heating through the ap 
plication of a high frequency. Voltage to the two 
jaw-like electrodes. 
Transparent thermoplastic sheets, such as 

sheets formed of cellulose:acetate, have conne into 
use in the formation of sealed protective en 
Velopes for Such objects associal Security cards 
and photographs which the owner desires to pre 
Serve, particularly when it is desired to carry 
Such objectSabout and they are subject to wear. 
Transparent envelopes thus formed are durable 
and attractive, and they will preserve the en 
closed object indefinitely. 
The principal object of the present invention 

is to provide a simple...devices for sealing such en 
velopes with a minimum of effort on the part of 
the operator. The device provided by the inven 
tion is especially adapted for the sealing, of en 
velopes about small cards or the like, such as 
Social Security cards. 
The invention may be fully understood from 

the following detailed description of a preferred 
embodiment as shown in the accompanying draw 
ingS, Wherein 

Fig. 1 is a side, elevational view of a device 
constructed according to the present invention; 

Fig. 2 is a plan view of the same; 
Fig. 3 is an elevational end view of the device 

taken from the right hand side of Fig. 1; 
Fig. 4 is an enlarged sectional view taken along 

line 4-4 of Fig.1; 
Fig. 5 is an enlarged sectional view taken along 

line 5-5 of Fig. 2, with the jaws of the device 
open; 

Fig. 6 is a similar sectional view with the jaws 
closed; 

Fig. 7 is an enlarged fragmentary sectional view 
showing the edge sealing of the envelope; and 

Fig. 8 is a perspective view of an envelope 
enclosed social Security card. 

Referring more particularly to the drawings, 
there is provided a stationary Supporting frame 
designated generally by reference character O. 
Mounted on an upright member of said frame 
isia: stationary metal-jaw-like electrode 2 which 
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may be secured to said member by means of 
screws. 3. This electrode is generally of rectangu 
lar shape, and it has a forwardly projecting 
flange 4 ; which extends along the bottom and 
the two vertical side-edges of the electrode, said 
flange constituting the sealing portion of the 
electrode, as hereinafter described. Secured to 
the face of the electrode 2, within the above 
Inentioned flange, is a resilient cushion mem 
ber 5 (Fig. 5) which is preferably formed of 
Sponge rubber. An outer facing 6, preferably 
formed of a plastic material, is provided on the 
cushion member 45. The cushion member 15 
may be secured to electrode 2 by means of suit 
able adhesive material, and the facing 6 may 
be similarly secured to the cushion member. 

A. movable metallic jaw-like electrode 7, simi 
lar to the electrode 2 and in opposed relation 
thereto, is arranged for cooperation with the 
electrode 2 to perform the sealing function. The 
electrode also has a projecting flange 8, ex 
tending along the bottom and side edges thereof 
and adapted to cooperate with the flange 4 to 
effect the sealing action. A resilient cushion 
member 9 and an associated facing member 20 
are mounted on the face of electrode f7, these 
elements being, similar to elements 5 and 6 re 
spectively. The electrode 7 is secured to an in 
sulating plate 21 by means of screws 22 (Fig. 5), 
and plate 2 is in turn secured to a metal plate 
23 by means of bolts 24 (Fig.2). It will be seen 
that the electrode 7 is insulated from the sup 
porting plate 23. The plate 23 is secured to a 
slidable carriage 25 by means of screws 26. 
The carriage 25 is slidably supported by the 

frame. 0, and its outer, end is pivotally connected 
at 27 to a link 28, which in turn is pivotally con 
nected at 29 to a lever 30. The upper portion of 
lever 30 is bifurcated. (Fig. 3) and the extending 
arms 3 f thereof are pivotally connected to a 
bracket 32 by means of a pivot pin 33. The 
bracket 32 is , mounted on the frame 0, above 
the sliding carriage 25, by means of screws 34. 
The lower portion of lever 30 is formed so as 

to provide a pair of spaced bosses 35 and 36 (Fig. 
3) and a third boss 37. The bosses 35 and 36 
accommodate rods 38 and 39 (Fig.2), respectively, 
which are provided with shoulders against which 
rest washers. 38a and 39.a. The bosses 35. and 36 
are held against said washers by helical Springs 
42 and 43 which surround the outer reduced por 
tions of rods 38 and 39. The outer ends of said 
rods are threaded to accommodate thumb nuts 
40 and 4, against which the springs:42 and 43 
act. Springs: 44, and 45 are arranged on the two 
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3. 
rods between the washers 38d, 39a and the sta 
tionary frame O. The springs normally main 
tain the operating parts in the positions shown. 
The third boss 37 on lever 30 is threaded to 

receive an adjustable thumb screw 46 which 
serves as a stop, as hereinafter described. The 
boss 37 is split and carries an associated bolt 4, 
by means of which the screw 4.6 may be held 
securely in an adjusted position. 
The rods 38 and 39 are slidably supported by 

the stationary frame, and the rods carry collars 
48, 49 and 50, 5 (Figs. 1 and 2) which are set 
cured to the rods and move therewith. A shaft 
52 extends transversely below the rods 38 and 39 
and is rotatably supported by the frame 0. This 
shaft has keyed thereto a pair of sleeves 53 and 
54 which carry extending arms 55 and 56. The 
ends of said arms extend between the collars 48 
and 49 and between the collars 50 and 5 respec 
tively, so that rotary movement of Said arms 
effects sliding movement of the rods 38 and 39. 
A sleeve or collar 57 is keyed to one end of shaft 
52, and carries a crank arm 58, to the Outer end 
of which an actuating rod 59 is pivotally Con 
nected at 60. The rod 59 extends downward to 
a treadle 6 and is pivotally secured thereto at 
62. The treadle 6 is pivotally mounted at 63 
on a stationary support 64. 
The device is adapted to seal three edges of a 

small envelope, such as shown at 65 in Fig. 8, for 
enclosing a small fiat object such as the Social 
security card 66 shown in the illustration. The 
envelope is formed of a single sheet which is fold 
ed at the top edge 67, the other three edges being 
sealed by the sealing device. The Sealing Opera 
tion is effected by dielectric heating, and to this 
end a high frequency voltage is applied between 
the metal electrodes 2 and T. The Stationary 
electrode 2 is electrically connected to the metal 
frame iO by virtue of its attachment thereto, and 
an insulated conductor 68 (see Fig. 1) is connect 
ed to the frame and extends to one terminal of 
a suitable voltage supply source (not shown). 
The latter may be a conventional high frequency 
voltage generator and requires no illustra 
tion. A coaxial tuner 69 may be connected to 
the other terminal of Said Source. The coaxial 
tuner is stationary and is provided With a contact 
finger TC which is in wiping engagement with the 
movable electrode 7. 
The high frequency voitage generator is nor 

maily maintained in inoperative condition by a 
micro-switch 7 biased to open position. The 
micro-switch is supported by a bracket 72 mount 
ed on an upright member 3 of the frame 0. 
A collar 74 on rod 38 engages the micro-SWitch 
arm 5 to close the Switch at a certain point 
in the operating cycle, as hereinafter described. 

Normally the two electrodes are open as shown 
in Fig. 5, forming a slot-like space in which the 
folded envelope member and the associated card 
may be placed. An important feature of the in 
vention is the arrangement for Supporting the 
envelope member and the associated card, as now 
to be described. A pair of rotatable arms 76 and 

(Fig. 4) are rotatably supported on rod 38 
and are urged into engagement With the elec 
trodes by a spring 78. These arms have flat fin 
ger portions 79 and 80 which normally span the 
open electrodes. The arms are prevented from 
moving longitudinally on rod 38 by a pair of 
collars 8 and 82 (Fig. 1). Similarly, a pair of 
arms 83 and 84 (Fig. 4), having finger portions 
85 and 86, are rotatably supported on rod 38 
and are urged into engagement with the elec 
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trodes by a spring 87. Collars 88 and 89 (Fig. 5) 
serve to prevent the latter arms from moving lon 
gitudinally on rod 39. By virtue of this support 
ing arrangement, it is necessary merely to drop 
the folded envelope member and the associated 
card into the space between the electrodes aS 
shown in Fig. 5. When the electrodes are Open 
as shown in Fig. 5, the envelope-Supporting ele 
ments span the electrodes but at that time the 
switch. 7 is open so that there is no voltage ap 
pied across the electrodes and no Short circuit 
ing action through the envelope-Supporting ele 
mentS. 
When the device is actuated by depressing the 

treadle 61, the movable electrode 7 is moved to 
closed position, as shown in Fig. 6, and the resil 
ient elements carried by the electrodes grip the 
envelope member firmly while leaving free the 
three edges to be sealed. At the same time, the 
above-described supporting elements are noved 
out of engagement with the electrode 7, aS may 
be seen in Fig. 6. However, the envelope mem 
ber is gripped by the resilient elements on the 
electrodes before the Supporting elementS are 
moved to non-Supporting position. The SWitch 
It is closed after the supporting fingers 9, 8, 85, 
86 have been moved out of engagement with the 
electrode 7. This operating Sequence is neceS 
Sary in order that the Said fingers Will not form 
a short circuit between the electrodes. 
When the treadle 6 is released, the reverse 

Sequence takes place. First the Switch 7 opens, 
then the Supporting fingers 9, 80, 85, 86 move to 
Supporting position, and finally the jaw-like elec 
trodes release the envelope. 
The detailed operation of the device to give the 

desired operating Sequence may be understood by 
considering FigS. 1 and 2. As the treadle 6 is 
depressed, the Springs 42, 43 cause lever 30 to 
move as though the latter Were rigidly connected 
to rods 38, 39. As the rods 38, 39 and the lever 
30 move toward the left the Springs 44, 5 are 
COEmpreSSed. When electrode reaches the 
closed position, lever 30 is stopped but the rods 
38, 39 are able to continue their movement 
against the resilience of Springs 42, 43. During 
the continued movement of rods 38, 39, the enve 
lope-Supporting fingers move out of engagement 
With electrode 7 and then the switch 7 is closed. 
When the treadle is released, the springs 42, 

43 move the rods 38, 39 toward the right, caus 
ing the SWitch to open and moving the enve 
lope-Supporting fingers to supporting position. 
Meanwhile the Springs 44, 45 urge lever 30 toward 
the right and finally cause the electrode 7 to 
release the envelope. 

It Will be apparent that the device is designed 
to give the above-described operating sequence. 
io this end SpringS 42, 43 are somewhat heavier 
or stiffer than springs 44, 45. 
When the movable electrode moves to closed 

position as above described, the flanges 4 and 8 
of the two electrodes exert pressure on the edges 
of the envelope member to be sealed. When the 
high frequency Voltage is applied, the said edges 
are Subjected to simultaneous pressure and heat, 
the heating of the thermoplastic material being 
effected dielectrically as will be well Understood. 
AS a result of the heat and pressure, the edges 
are fused or sealed as shown at 90 in Fig. 7. This 
requires only a few seconds during which the op 
erator holds the treadle 6i in depressed position. 
During the Sealing Operation, there is a tendency 
toward slight enlargement of the envelope as the 
Softened thermoplastic material flows slightly 
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outward under the exerted pressure. However, 
the construction of the envelope-supporting ele 
ments, as shown in Fig. 4, permit the fingers 9, 
8, 85, 86 to return even though the edges of 
the envelope may be extended by the sealing op 
eration. 
Mention was made previously of the adjustable 

Stop Screw 46. This stop element does not nor 
nally become effective, but in the event that the 
device is actuated without placing an envelope 
Inenbei and associated card between the elec 
trodes, the end of Screw 6 engages the adjacent 
portion of the frane it and prevents sufficient 
movement of electrode f to cause engagement of 
the electrode flanges 4 and 8. This prevents 
Short circuiting of the high frequency source 
which would otherwise be caused by direct en 
gagement of the electrodes. 
Normally, the operating mechanism will be 

housed Within a casing, a portion of which is : 
Shown at 9. Such casing may be provided with 
a slot opening 92 into which a folded envelope 
member and an associated card may be dropped. 

It will be apparent from the foregoing descrip 
tion that the device provided by the invention is 
Simple in Construction and operation and is easy 
to operate. The operator simply drops a folded 
envelope member and aSSociated card into the 
slot opening, depresses the treade 6 for a few 
Seconds, and then removes the Sealed envelope. 
Thus it is possible for a single operator to Seal 
envelopes at a rapid rate. 
While a preferred embodiment of the device 

has been illustrated and described, it will be ap 
parent that the invention is not limited to the 
structural details thereof since it is obvious that 
the various modifications could be made without 
departing from the essential structure and mode 
of operation. 
I claim: 
1. In a device for sealing the edges of envelopes 

formed of thermoplastic material, a stationary 
vertical electrode, a movable vertical electrode 
arranged in cooperative relation with Said sta 
tionary electrode, metallic means normally en 
gaging said electrodes for supporting an envelope 
between Said electrodes when the latter are Open, 
a normally-open Switch adapted to control ap 
plication of a voltage to said electrodes, a man 
ually-operable member, and means operable by 
Said member to actuate Said movable electrode 
to closed position, to move Said envelope Sup 
porting means out of engagement with said mova 
ble electrode, and to close said Switch, in the 
recited sequence. 

2. In a device for sealing the edges of en 
velopes formed of thermoplastic material, a sta 
tionary vertical electrode, a movable vertical elec 
trode arranged in cooperative relation with Said 
stationary electrode, metallic means comprising 
spring-biased fingers normally engaging said 
electrodes for Supporting an envelope between 
Said electrodes when the latter are open, a nor 
mally-open switch adapted to control application 
of a voltage to said electrodes, a manually-op 
erable member, and means operable by Said 
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member to actuate said movable electrode to 
closed position, to move said envelope supporting 
means out of engagement with Said nowable elec 
trode, and to close said switch, in the recited 
Sequence. 

3. In a device for sealing the edges of envelopes 
formed of thermoplastic material, a Supporting 
filame, a stationary jaw-like electrode mounted 
on said frame, a movable jaw-like electrode ar 
ranged in cooperative aSSociation. With Said Sta 
tionary electrode, movable carriage means for 
Said Inovable electrode supported by said fraine, 
nietallic means normally engaging said electrodes 
for supporting an envelope between said elec 
trodes when the latter are Open, and meanS for 
moving said carriage means to effect closure of 
said electrodes, and for moving said envelope 
Supporting means out of engagement With One 
electrode. 

4. In a device for Seiling the edges of en 
velopes formed of thermoplastic material, a Sup 
porting frame, a stationary jaw-like electrode 
mounted on said frame, a novable jaw-like elec 
trode arranged in cooperative aSSociation with 
said Stationary electrode, movable carriage means 
for said movable electrode supported by Said 
frame, metallic means normally engaging Said 
electrodes for supporting an envelope between 
said electrodes when tile latter are open, a nor 
mally-open switch carried by said frame and 
adapted to control application of a voltage to Said 
electrodes, a manually-operable member, means 
operable by said member to move said carriage 
means to effect closure of said electrodes, other 
means operable by said member to move Said en 
velope-supporting means out of engagement with 
one electrode, and still other means operable by 
said member to effect closure of Said Switch. 

5. In a device of the character described, a pair 
of relatively movable electrodes arranged to re 
ceive therebetween an object for treatment by 
said electrodes, metallic means normally engag 
ing said electrodes for supporting said object be 
tween said electrodes when the latter are open, 
a normally-open Switch adapted to control ap 
plication of a Woltage to said electrodes, a manu 
ally-operable member, and means operable by 
Said member to effect closure of Said electrodes, 
to move Said Supporting means out of engage 
ment with one of Said electrodes, and to close 
Said SWitch, in the recited sequence. 

GEORGE. F. KNOWLES. 
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