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Abstract of the Disclosure

Title: ERGONOMIC HANDLE ATTACHMENT FOR WELDING TORCH

[0034] The attachment provides an overhandle, which overlies the handle of the torch,
thereby creating a tapering space. The welder places the first web area of the hand into the
space, whereupon the connection between the hand and the torch is made more secure.
The welder can manipulate the torch, without the need to exert a constant tight gripping force
on the torch. The attachment includes side-cheeks which provide even more of a
constraining connection between the hand and the torch. The attachment is adjustable as to

position and angle with respect to the torch.

Anthony Asquith
Agent for the Applicant
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Title: ERGONOMIC HANDLE ATTACHMENT FOR WELDING TORCH

[0001] This invention relates to welding torches, of the kind that are used by welders in
industry, where the torch is intended to be held in the hand of the welder for hours at a
stretch. It is all too often the case that the welder develops painful symptoms, or at least
fatigue, in the hand and wrist, from holding the torch. It is not so much that the torch is .
heavy in itself, but the problem is that the torch has a hose or pipe connecting it to the
welding service centre, and this hose can impose a constant drag on the torch, making the

torch cumbersome and difficult to manipula’te.

BACKGROUND TO THE INVENTION

[0002] It is part of the welding torch operator’s task to hold the torch, in his hand, perhaps
for hours. The service hose of the torch contains the electricity supply, the consumable
welding wire, the inert-gas supply, the cooling water circulation conduits, and perhaps a
vacuum suction hose for eXtracting the fumes, which, even to the habitual expert welder, can

make the torch seem extremely heavy after a while.

[0003] One of the problems is that the welder must grip the torch handle in his hand, and
must grip it quite tightly, in order to manipulate the torch and hose, and to hold the torch In
position. Plus, it is in the nature of welding that the grip must be maintained at all times: the
torch cannot be held steady, by resting' the torch against something. Itis also recognised
that much of the fatigue of the hands experienced by welders arises rather from the need to
maintain a tight gripping hold on the torch, using the fingers of the torch hand, in order to

maintain the correct orientation of the torch, than from actually moving and positioning the

torch, using the wrist.

[0004] Previous attempts to make it easier to grip the torch handie have been in the areas
of making the handle curved to better fit the natural shape of the hand, or of having recessed

finger grips moulded into the (plastic) handle.

THE INVENTION IN RELATION TO THE PRIOR ART

. _______ __ . ______ . g 4 ..
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[0005] The invention is aimed at taking away the need for the welder to grip the torch

handle. The invention provides an over-handle attachment, which enables the welder to slide
the first web area of his hand, i.e the web area between the thumb and forefinger, into the
space between the torch handle and the overhandle, and the overhandle is 0 designed that
this space receives the first web area, and (slightly) squeezes the first web area. In the
conventional torch handle, the welder’s hand and the torch could only be integrated into a
manipulative whole unit when the welder gripped the handle tightly; with the handle
attachment of the invention, the welder’s hand and the torch can form an integrated

manipulative unit without the need for the welder to grip the torch handie.

[0006] Of course, many different types of articles are adapted to be held in the hand, and
to be manipulated by a person. Handles and grips have been designed for all kinds of
specialised functions. The present invention is aimed specifically at making it possible for a
welder to complete a long period of work without hand-fatigue, recognising that the major
cause of hand fatigue in welders has been the constant drag of the hose that connects the
torch to the service centre. The welder not only has to support the weight of the torch, but
the presence of the hose means that the welder also has to exert a forceful grip on the torch,
to maintain the torch in its correct orientation, against the constant drag or pull of the hose,
and it is this latter requirement that is mainly responsible for the fatigue. Basically, if the hose

were not present, there would be no need for the invention.

[0007] |t might be considered that one way in which the welder’'s hand might be attached
to the torch, without the need for the welder to grip the torch, would be for the torch to be

strapped to the welder’s hand. However, this would not be advisable. Welding can be

dangerous, in that accidents, especially electrical accidents, occur all too frequently, usually

due to the welder not paying full attention to the task. The welder must be able to set the
torch down, and withdraw his hand, with a minimum of impediment from the torch itself. The
handle attachment as described herein is aimed at creating a firm, secure, unity of the
welder’s hand with the torch, and yet.is aimed at making it possible for the welder to reiease

the torch immediately from his hand, shouid the occasion arise.

[0008] Welding accidents and injuries can be the subject of liability payments, and one aim
of the invention is to reduce exposure to such payments. One of the common injuries

suffered by welders, for which compensation payments are often sought, is muscle strain in

the hands, which is what the invention seeks to reduce.
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0009] By Way of further explanation of the invention, exemplary embodiments of the

invention will now be described with reference to the accompanying drawings, in which:

Fig 1 is a side elevation of a welding torch with a handle-attachment that embodies the
present invention.

Fig 2 is a cross-section on line 2-2 of Fig 1.

Fig 3 is a front elevation of a welding torch with another design of handle-attachment.

Fig 4 is a pictorial view, showing the components of the handle-attachment of Fig 3.

[0010] The apparatuses shown in the accompanying drawings and described below are
examples which embody the invention. It should be noted that the scope of the invention is

defined by the accompanying claims, and not necessarily by speciiic features of exemplary

embodiments.

[0011] Fig 1 shows an ergonomic handle attachment 23, attachea 1o the handle 24 of a
MIG welding torch 25. A service hose 26 connects the torch to the service centre (not

shown) that houses the electrical supply, gas supply, welding rod feed mechanism, cooling

‘water supply and return, fume suction, etc. These items are activated by the trigger 27 of the

torch.

[0012] The handle 24 of the torch 25 is conventional, in itself. Conventional welding torch
handles are to some extent ergonomically shaped. The top surface of the handle is humped,
as shown at 28, to fit the hollow of the palm of the hand. Also, the undersurface of the
handle carries finger-indentations 28, to allow the middle, ring, and little, fingers to grip the '
handle with a minimum of muscular squeezing. The handle 24 Is designed so that the
forefinger 30 falls naturally onto the trigger .27. The handle is not handed - i.e the one handle

serves both left-handed and right-handed welders.

[0013] Even though some design effort has been put into the design of the conventional

handle 24, directed towards making the handle comfortable to grip, still the need arises for

the welder to maintain that grip by muscular effort.

[0014] As shown in Fig 1, an ergonomic handle attachmeht, or over-handle, 23 has been
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bolted onto the front end of the handle 24.

[0015] The over-handle 23 overlies the area of the welder’s hand between the thumb and
the forefinger. This is known as the first web area. In this area, the first dorsal inteross
muscle runs from the base of the thumb to the forefinger, while the adductor pollicis muscle

pulls the other way, i.e from the base of the forefinger onto the thumb.

[0016] When the over-handle 23 is present, the welder holds the handie 24 of the torch in
the normal way, with the palm of the hand lying along the humped top of the handle, the

thumb to one side, and the fingers underneath. The presence, now, of the over-handle

means that the first web area is engaged between the over-handle 23 and the handie 24,
(Fig 1 shows the welder’s bare hand, for clarity: of course, welders normally wear thick

protective gauntlets.)

It is recognised that the above-mentioned muscles in the first web area are substantially not
inhibited in their nhormal functioning, even over a period of several hours at a time, by the
presence of the over-handle 23. The over-handle can be so shaped and positioned that the
welder can manipulate and manhandle the torch 25, with the hose 26 attached, without
exerting any muscular squeeze or grip on the torch handie 24. That is to say, the fingers and

thumb of the torch hand can be actually held clear of the torch, and yet still the first web area
of the hand is sufficiently securely held to the torch as to permit the required precision and
security of movement control of the torch as is needed in the welding operation. As a resuli,

the welder can more or less cOmpIetely relax his encircling grip on the torch.

[0017] It should be noted, however, that the invention is aimed at reducing the need for the
welder to grip the handle, not at eliminating that need completely. Of course, the welder still
needs to have his fingers present in an encircling configuration on the torch handle, to

- operate the trigger 27. The point is that, when the over-handle 23 is present, he substantially

need not sgueeze-grip the torch handie with his fingers.

[0018] As to its structure, the over-handle can be attached as an accessory, 1o an existing
torch handle. The over-handle may be simply clamped around the handle-moulding of the

torch. Or, as shown in Fig 1, the over-handle may be secured to the torch handle 24 by the '

screws 32. Conventional torch handles generally are manufactured as two plastic half-

mouldings, which are held together by a number of screws. The layout of the screws varies,
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but virtually every MIG torch handle has a pair of screws at the front end, disposed as at

32A,32B.

[0019] To secure the over-handle, first these two screws are taken out of the torch; then,
the over-handle is located in position over the holes at 32A,32B, and then two longer screws
are inserted. The over-handle should be attached in a way that still enables the screws to

~ clamp the two moulded halves of the handle firmly together.

[0020] Extending from the fixing or attachment area 34 of the over-handle, the over-handle
includes the hand-grip area 35. This area is curved slightly, 1o follow the general shape of
the first web area of the hand. The (concave) inside-facing surface of the hand-grip area 35

has a foam-rubber cushion 36, for extra comfort, and for a little extra grip, but this Is not

essential.

[0021] Side cheeks 37 are provided on the sides of the hand-grip area 35, which curve
downwards rather more steeply than the gentle curvature of the central portion of the hand-
grip area 35. As shown in Fig 2, the cheeks 37 are about 2.5 inches apart, measured at a
level 0.5 inches down from the middle of the undersurface of the hand-grip area 35, as
shown in the cross-section 2-2 (Fig 2). The cheeks 37 serve to encase the welder’'s hand
laterally to some extent. This lateral restraint is useful, in that it is added to the main restraint
function of the over-handle, i.e of squeezing the first web area between the over-handie and

the top surface of the torch handle.

[0022] The term squeezing, in the above context, should not be understood as implying

tightness to the point of discomfort. Rather, it means that the first web area of the welder’s
hand is subjected to a slight compression. It is recognised, in the invention, that the first web
area is able to be squeezed, in this sense, with enough force to make a large contribution 1o
elimination of the need to grip the torch handle, but at the same time the squeeze force is
small enough to cause substantially no discomfort, and no interference with the nbrmal
movements df the hand. The sgueezing of the first web area between the over-handle and
the torch handie is almost imperceptibly gentle when compared with the extent to which a

welder had to grip the torch handle when the over-handle was not present.

[0023] The squeeze-grip the torch, with the over-handle attached, makes on the first web

area of the welder’s hand, though light enough to cause no discomfort, is nevertheless quite
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strong, mainly because the squeeze-grip Is applied as a uniform light pressure over what
amounts 1o quite a large area of the hand. Unless the over-handle is mis-sized for the
particular welder’'s hand, the squeeze-grip is secure enough that the welder can even hold
the torch vertically, i.e tip down, and still not need 1o exert any encircling gri'p on the handie

with his muscles.

[0024] The over-handle, as a product, can be marketed on a one-size-fits-all basis. Of

course, welder’s hands vary in size, and the thickness of the first web area can be
considerably thicker in (large) person A than in (small) person B. However, the thickness of
the first web area tends to increase progressively, further up the hand, wheréby a thin hand
simply fits a little more closely into the crook of the over-handle than a thicker hand; in either
case, l.e thih or thick, the welder’s first web area is received snugly into the space between
the over-handle and the torch handle. As shown in Fig 1, the space 38 between the cushion
36 and the humped upper surface 28 of the torch handle is a space that correspondingly

increases in thickness. That is to say, the space Is 'generally truncated-wedge-shaped, as

shown in the Fig 1 view.

[0025] It may be preferred to make the over-handle adjustable. Figs 3 and 4 show one

way in which adjustability can be provided.

[0026] It is recognised that one of the key adjustabilities is to make the over-handle
adjustable as to its position longitudinally along the torch handle. In Figs 3 and 4, a clamp

component 39 is bolted to the torch handle, using the lengthy screws technique, as

described, although now the clamp component 39 only occupies one side of the torch. A
slider component 40 is bolted to the top surface of the clamp component; serrations permit
the clamp and slider components to be locked together at a suitable position. The clamp

and slider components may be mouided in plastic.

[0027] The over-handle also includes a plate component 42, which is able to rotate relative

to the slider component 40. Radial serrations around the lugs 43 of the plate component 42
serve to lock the plate and slider components together when the bolt 45 is tightened. The

plate component 42 can be formed from sheet metal, for example sheet aluminum.

[0028] Thus, the over-handle as shown in Figs 3 and 4 can be adjusted as to the position

of the plate component 42 longitudinally along the torch handie 24, and as to the wedge
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angle the plate component 42 makes with the top surface of the torch handle.

[0029] There are other ways in which the over-handle can be made adjustable. For

example, the holes at 32A,32B can be siotted; or a series of holes may be provided, from

which the user selects the ones that give the best fit.

[0030] As mentioned, the over-handie is intended to squeeze (In the above sense) the first
web area: this enables the hand to be “locked” into the torch, whereby the torch can be

manipulated by movements of the welder’s wrist and arm, without the need for the welder to
maintain a constant gripping force on the handle of the torch. The side-cheeks 37 of the
over-handle also provide another means whereby the hand is locked into the torch, and the
effect caused by the side-cheeks is aggregated onto the effect caused by the squeezing of
the first web area. The effect of the over-handle is to make it much easier for the welder 1o

accomplish a full shift of work, without the muscles of his hand and fingers becoming

fatigued.

[0031] The over-handle preferably should be reasonably light in weight. On the other
hand, as mentioned, it is mainly the drag of the service hose, not the weight of the torch

itself, that makes the torch so tiring to handle. Therefore, the design of the over-handie need

not be compromised, just to achieve an uitra-lightweight unit. Welding torches generally are
subjected to knocks and abuse, whereby if a component of a welding torch is to be made
from plastic, the component had better be chunky in shape, and that is not true of the over-

handles as depicted. So, preferably, the over-handle is rmade from metal, for example

aluminum. However, the over-handle may be moulded in plastic.

[0032] Another function of the over-handle is to serve as protection against splashes and

sparks from the welding area. It will be noted that the over-handie does indeed shroud the

parts of the welder’s hand that might be expected to be most likely 1o be splashed.

[0033] The hand-grip-component and the torch-handle are symmetrical about a left-right

central plane.
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Claims

1 Claim 1. Ergonomic over-handle, in combination with a welding torch having a torch-handle
7 and having a service hose attached at a rear end thereof, wherein:

3 the over-handie includes an attachment-component, and the attachment-component makes
4 physical contact with, and is fixedly attached to, the torch, at a point of attachment;

5 the said point of attachment between the attachment-component of the over-handie and the
6 torch occurs at a location that is forwards of the handle of the torch:

7 the over-handie includes a hand-grip component, and the hand-grip component extends

8 rearwards from the attachment-component;

9 the torch-handle includes a top-surface, and the hand-grip component overlies, and is

10 spaced from, the said top-surface of the torch-handle; ‘

11 the hand-grip component is so disposed is relation to the torch-handle as to create a space,
12 between the top-surface of the torch-handle and an undersurface of the hand-grip

13 component;

14 the space thus created is so shaped and sized as 1o be capable of, and suitable for,

15 recelving the first web area of the hand of a person, into that space;

16 the space thus created is so shaped and sized as to be capable of, and suitable for, exerting

17 a slight squeeze-grip upon the first web area of a person’s hand, when the first web

18 area is located in the said space: '

19 the over-handle is open at the sides of the hand-grip component, to the extent that, when the
20 first web area of a person’s hand is located in the said space, the fingers of the hand
21 can lie to the right side of the torch-handie, and the thumb of the hand can lie to the
22 left side of the torch-handie;
23 the shape of the over-handle is such that, when the first web area of a person’s hand is
24 located in the said space, the attachment-component lies forwards of the first web
25 ' ~area. .

1 Claim 2. Combination of claim 1, wherein the configuration of the space created between

2 the top-surface of the torch-handle and the undersurface of the hand-grip component
3 Is such that, when the first web area of a hand is located in the said space, the first
4 web area is gripped between the top-surface of the torch-handle and the

5 undersurface of the hand-grip component securely enough that the person can

6 ' manipulate and manhandie the torch, with the service hose attached, substantially

7 without exerting any muscular squeeze or grip on the torch-handle.
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Claim 3. Combination of claim 1, wherein:

the torch-handle and the hand-grip component have respective left and right halves, which

define a central plane;

the halves are symmetrical about the central plane.

Claim 4. Combination of claim 1, wherein:.

the torch and the over-handle have respective left and right halves,_ which define a plane;

In a cross-sectioned side view of the torch, taken on the said plane, the said space created
between the top-surface of the torch-handle and the undersurface of the hand-grip
component, has a truncated-wedge-shaped, tapering, configuration, being harrower
towards the forward end of the torch: '

whereby, when the first web area of a hand is located in the said space, the first web area
lies cioser to the said point of attachment, when the first web area is thin, than when

the first web area is thick.

Claim 5. Combination of claim 1, wherein:

the top-surface of the torch-handle is convexly curved, to fit the hollow of the palm of a hand
gripping the handle;

the undersurface of the hand-grip component is curved, being concave in the area of the

undersurface that touches the first web area of the hand.

Claim 6. Combination of claim 1, wherein the configuration of the over-handle is such that,

when the first web area of a hand is located in the said space, the attachment-

component lies between the thumb and forefinger of the hand.

Claim 7. Combination of claim 1, wherein the configuration of the over-handle is made
complementary to the configuration of the torch-handle, to the extent that the top-
surface of the torch-handle and the undersurface of the hand-grip component touch

the first web area of a hand located in the said space, over a substantially large and

un-concentrated area.

Claim 8 Combination of claim 1, wherein the over-handle iIncludes left and right side-
cheeks, which depend from the sides of the hand-grip component, and which are so
arranged as to provide comfortable constrain for the area of the hand lying to the .

sides of the first web area, of a hand located in the said space.
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Claim 9. Combination of claim 8, wherein the side-cheeks are about 2 inches apart,

measured at a level Y2-inch down from the middle of the undersurface of the hand-

grip component.

Claim 10. Combination of claim 1, wherein:
the attachment-component includes a fastening-means, for fastening the over-handle to the
torch;

the fastening means is such that the over-handle can be detached from, and re-attached to,

the torch, as an accessory unit.

Claim 11. Combination of claim 10, wherein:

the torch handie is of the type that is formed in left and right half-mouldings in plastic, and
the half-mouldings have respective Complementary fastening-holes, and the half-
mouldings are secured together by bolts passing through these fastening-holes:

the attachment-component includes holes, which are complementary to the said fastening-

holes, and screws, which pass right through the fastening-holes in the haif-mouidings

and the holes in the attachment-component.

Claim 12. Combination of claim 1, wherein the combination includes an adjusting-means, for

adjusting the configuration of the said space.

Claim 13. Combination of claim 12, wherein the arrangement of the adjusting-means is such
that the over-handle can be adjusted as to the position of the hand-grip component

longitudinally along the torch handle.

Claim 14. Combination of claim 12, wherein:
the undersurface of the hand-grip component forms a wedge-angle with respect to the top
surface of the torch handle;

the arrangement of the adjusting-means is such that the over-handle can be adjusted as to

the said wedge-angle.

Claim 15. Combination of claim 2, wherein:
the torch and the over-handle have respective left and right halves, which define a plane;
In a cross-sectioned side view of the torch, taken on the said plane, the said space created

between the top-surface of the torch-handle and the undersurface of the hand-grip
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component, has a truncated-wedge-shaped, tapering, configuration, being narrower
towards the forward end of the tdroh;

whereby, when the first web area of a hand is located in the said space, the first web area
lies closer to the said point of attachment, when the first web area is thin, than when
the first web area is thick;

the top-surface of the torch-handle is convexly curved, fo fit the hollow of the palm of a hand
gripping the handie;

the undersurface of the hand-grip component is curved, being concave in the area of the
undersurface that touches the first web area of the hand; |

the configuration of the over-handle is such that, when the first web area of a hand is located

In the said space, the attachment-component lies between the thumb and forefinger
of the hand;

the configuration of the over-handle is made complementary to the configuration of the torch-
handle, {0 the extent that the top-surface of the torch-handle and the undersurface of
the hand-grip component touch the first web area of a hand located in the said

space, over a substantially large and un-concentrated area.
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