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Cordless welding apparatus 

The present disclosure relates in general to handheld electrically powered apparatuses, and in 

particular apparatuses with connectable/disconnectable power units/battery packs. More 

particularly it relates to plastic welding apparatuses. 

	

5 	Background 

When sealing different containers designed to contain blood, such as blood bags, welding techniques 

(ultrasound or RF) are normally used. Such a product (CS546 Qseal-handy) is provided by Conroy 

Medical, and is shown in Fig. 1. It comprises a battery pack 2 (i.e. a DC source), a device for welding 1, 

which is normally hand-held, and a cord/cable 3 for connecting the battery pack with the hand-held 

	

10 	device. The device can also be powered from the AC mains via a suitable cord. The Qseal-handy is a 

fully automatic system for sealing PVC and EVA tubes connected to blood bags included either in 

Blood Packs or in Apheresis Disposable Sets. The sealing can be performed when the donor is still 

connected to the Blood Pack or the Apheresis Disposable Set. 

The presence of a cord/cable renders the device difficult to handle in certain circumstances. 

	

15 	In JPH06106623 (A) (Kawasumi) a hand held welding device for seal tubing is disclosed (see Fig. 2). It 

comprises a battery pack 5 that is directly attached to the welding part 4, thereby eliminating the 

power cord. It also comprises a voltage converter for raising the battery voltage (a DC booster) and a 

high performance DC/AC converter. 

Summary of the invention 

	

20 	The object is to provide improvements in cordless, i.e. battery powered devices for plastic welding. 

This object is achieved by a cordless, hand held and electrically powered apparatus, comprising 

welding unit, a power unit for powering the welding unit, wherein the power unit is connectable 

directly to and disconnectable from the welding unit via an interface. The power unit is provided 

with a push button (16) that is configured to energize the welding unit when pressed down, thus 

	

25 	initiating operation thereof. The advantage is that the apparatus can be made more compact, and 

thereby ease of handling is improved. 

Preferably, the welding unit and the power unit each comprise circuitry configured to exchange 

information when mounted together via the interface. The information is usable for a determination 

whether the power unit is a correct one or not. 

	

30 	The interface suitably comprises at least two contact members capable of transferring power from 

the power unit and means for exchanging information between the power unit and the welding unit. 

It can also comprise at least one further contact member for information exchange. 

The circuitry is preferably configured to check at least one feature of the power unit for correctness 

and to block activation of the welding unit if at least one feature is incorrect. Said feature can be 

	

35 	selected form any of output voltage, charge status, and identity of the power unit. 

The verification performed by the electronic circuitry will prevent the power button from initiating 

operation if verification of correctness of the power unit is not obtained. 
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In a further embodiment the apparatus comprises wireless communication means adapted to 

exchange information with other equipment. The wireless communication means can be selected 

from any of radio means, blue-tooth, wifi, light communication means, preferably in the infrared 

region. 

	

5 	Suitably, the welding unit further comprises a DC booster for enabling power unit having a low 

output voltage. 

The apparatus is suitably energized by pressing the push button only if a determination that the 

power unit is a correct one has been registered by the circuitry. 

In a further aspect there is provided a power unit, connectable to a welding unit of a handheld 

	

10 	electrically powered apparatus, said power unit comprising a push button coupled to a switch, 

preferably a microswitch, and configured to provide electrical connection between then power unit 

and the welding unit of the apparatus, when said button is pushed on. 

The power unit can also comprise identity means configured to cooperate with an apparatus 

according to claim 1 for identification of the unit. 

	

15 	In particular the power unit forms a handle for the apparatus. 

There is also provided for wireless (IR, blue-tooth, wi-fi etc.) communication between the apparatus 

and other peripheral equipment, such as blood transfusion equipment e.g. for the purpose of 

reporting status of the operation performed. 

In preferred embodiments the welding unit is cordless and which still maintains functionality 

	

20 	regarding quality. Namely, if cheap copies of the power unit are used there is a risk that the quality of 

the weld will not be adequate due to inferior performance of the power unit. 

This is achieved by providing the welding equipment in two units that interact with each other when 

mounted together. The first unit (power unit) comprises an energy source, a communication and 

control circuitry and a power pushbutton; and the second unit (welding unit) comprises 

	

25 	communication and control circuitry (a processor), a DC booster and a welder. 

The power unit may be replaced by a charged power unit when the energy content is too low. 

Brief description of the drawings 

Embodiments of the invention will be described with reference to the appended drawing figures in 

which 

	

30 	Fig. 1 is an example of a prior art device shown in a side view; 

Fig. 2 is an example of another prior art device in a side view; 

Fig. 3 schematically shows a side view of a welding apparatus comprising two connectable parts; 

Fig. 4 schematically shows a view of the welding apparatus of Fig. 2 in assembled state; 

Fig. 5 is a schematic illustration of the apparatus and its control circuitry; and 
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Fig. 6 is a schematic view of the interface between power unit and application unit. 

Detailed description of embodiments 

For the purpose of this patent application the following terms shall be taken to have the following 

meanings. 

	

5 	Power unit means a separate unit that is capable of being charged with electrical energy and to store 

it. 

Battery pack is the actual electric cells within a power unit. 

Welding unit is a unit that is powered by a power unit and which is capable of performing a welding 

operation. 

	

10 	Generally the disclosure herein is directed to electrical welding apparatuses using DC power stored 

as electrical energy in a battery pack. 

Fig. 1 illustrates a prior art device of this type. The shown apparatus is a welding device having a 

welding unit 1 attached via a cord 2 to a battery pack 3. 

While this is a versatile apparatus it can have some disadvantages in terms of it being somewhat 

	

15 	bulky thereby being not so easy to move it around. 

Thus, a device that is even more versatile is shown in Fig. 2 (JPH06106623 (A), Kawasumi). It 

comprises two parts, a first unit in the form of a power unit 5 with a battery pack, and a second unit 

in the form of an application unit 4, here a welder. In Fig. 3 this apparatus is shown in an assembled 

state, wherein the power unit is connected to the application unit. This apparatus is designed to have 

	

20 	a power unit inserted in a slot in the handle 6 of the apparatus. 

The present apparatus will now be described in more detail with reference to a hand held welding 

apparatus. 

Fig. 3 shows the present apparatus generally designated 10 in a disassembled state. 

It comprises a first part 12 which is an application unit, operated by DC power, in this case a welding 

	

25 	unit for sealing plastic tubes for medical purposes, such as in the process of donating blood, the 

collecting bag must be sealed. This normally done by welding the tube so as to close off the tube. The 

actual welding element is indicated at 13. 

The welder 12 further comprises a DC booster (not shown in Fig. 3) for providing appropriate 

operating voltage, and will be described further below. 

	

30 	The present apparatus also comprises a second part 14 which is a power unit capable of being 

charged with electric power and to deliver a DC voltage. When attached to the welding unit 12, the 

power unit functions as a handle for the apparatus. The power unit 14 comprises a power push 

button 16 for initiating transfer of power from the power unit 14 to the welding unit 12 when 

connected to the welding unit 12. The push button is suitably coupled to a micro-switch or the like. 
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In Fig. 4 the apparatus 10 is shown in a state where the power unit 14 and the welding unit 12 have 

been connected to each other so as to form device that can be held in one hand where the power 

unit 14 forms the handle. In order to transfer electric power from the power unit 14 to the welding 

unit 12 a suitable interface is provided. This can be in the form of a male/female contact where the 

	

5 	male contact can be provided on the power unit and the female contact on the welder, or vice versa. 

Thus, there is one contact for the positive pole and one for the negative pole, respectively, on the 

power unit. 

The units 12, 14 are provided with mutually cooperating control circuitry capable of exchanging 

information between the units. In particular the circuitry is configured to detect whether the power 

	

10 	unit is a correct one for the application in question or not, by receiving information from the power 

unit 14. This procedure is termed verification. 

The exchanged information can be of different types. It could be the actual charging state of the unit, 

i.e. if it is able to deliver an appropriate voltage, and/or if the amount of stored energy is appropriate 

for an operation that is to be performed. 

	

15 	It can also be the provision of information regarding the type of unit, if there are several different 

types that utilize the same connection interface, such that one unit that is designed for one welding 

unit is not by mistake used for another welding unit requiring other performance. 

Any information that is relevant for the proper use of the welding is conceivable to be used in this 

verification procedure. 

	

20 	The control circuitry in the welding unit can also be made capable of wireless communication with 

other equipment. 

In Fig. 5 a schematic illustration of an apparatus is shown wherein the control circuitry is also 

indicated. 

Thus, the first and second parts 12, 14, respectively, of the present apparatus are shown. The power 

	

25 	unit 14 comprises a battery pack 15 having a positive + and negative pole -, respectively, and one 

control circuit 17b. The welding unit 12 comprises the actual welding apparatus 18 with the welding 

element 13, connected to the battery pack 15 in the power unit 14 via power lines 19, 20, a DC 

booster 15' and a control circuit 17a cooperating with the control circuit 17b in the power unit. 

The DC booster 15' is provided to enable the use of power units that deliver a fairly low voltage by 

	

30 	transforming the low voltage to a significantly higher voltage. 

The information exchange between the control circuits can be via the power lines 19, 20 as 

superimposed signals (as illustrated in Fig. 5) and subsequently filtered out for feeding to the control 

circuitry. Alternatively, there can be provided dedicated contact elements (not shown in Fig. 5) in the 

interface for signal transfer, separate from the power contacts, or a combination of both. 

	

35 	The control circuitry is configured to block the initiation of operation of the welding unit if 

verification of correctness of the power unit is not obtained. Thus, when the push button 16 is 

pressed, schematically indicated is also a micro-switch 16' coupled to the physical push button 16, 
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the switch will not close and the welding unit will not start to perform its function unless the 

verification of correctness is obtained. 

Provided verification is obtained, when the power push button 16 on the power unit is pressed, the 

processor in the welding unit will activate the energy source (if verified) to power the welder via the 

	

5 	DC booster 15'. The DC booster 15' makes it possible to integrate an energy source with a lower 

voltage, which can be made smaller and lighter. 

The communication circuitry can be configured to communicate wirelessly with other equipment 25 

such as blood transfusion equipment, to transfer relevant information from the welding apparatus to 

the other equipment. The relevant information may contain the number of approved welds 

	

10 	(determined by the welding apparatus) to allow for blood bags to be safely removed. 

The communication to externals is performed by means in the power unit 14, and could be 

integrated in the circuitry 17b. By providing the communication means in the power unit, it is 

possible to supply apparatuses without the ability to communicate, which provides a cheaper 

alternative for users in no need of such communication. 

	

15 	The wireless communication can be achieved by any known means such as radio means, blue-tooth, 

wi-fi, light communication means, preferably in the infrared region, or any other means available to 

the skilled man. Thus, there will be provided transceiver circuitry both in the power unit 14 and in 

the other equipment, designated 22 and 23, respectively. The wireless communication is symbolically 

indicated with a lightning arrow in Figs. 5 and 6. 

	

20 	In Fig. 6 the interface, designated 26 is schematically shown. 

It comprises two power contacts 19', 20' coupled to the top of the battery pack 15, which connect to 

the power lines 19, 20, respectively, in the application unit 12 (schematically indicated with broken 

lines) via a female contact. Of course it could be the opposite, i.e. the male contacts could be 

provided in the application unit 12 and the female contacts in the power unit 14. 

	

25 	As already mentioned, information from a control circuit 17b can be transferred as superimposed 

signal on the output voltage, see Fig. 5, but as shown in Fig. 6 there can alternatively be provided one 

or more signal lines, here two are shown, 27, 28 that via contacts 29, 30 and signal lines 29', 30' in 

the welding unit transfer signals to the control circuit 17a in the application unit 12. 

Alternatively, it is equally possible to use optical coupling between power unit and welding unit in 

	

30 	the interface. This is standard technology and will not be discussed in detail herein. The skilled man 

could adapt an interface for optical, electrical or any other means of signal transfer. 






