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UNITED STATES PATENT OFFICE 
2,445,185 

ELECTRIC CLAMP-ON HEATER, 

Alfred A. Reiser, Buffalo, N.Y., assignor to H. & A, 
Manufacturing Co., Inc., Buffalo, N. Y., a cor 
poration of New York 

Application November 17, 1944, Serial No. 563,877 
(CI.219-19) 4. Claims. 

This invention relates to an electric heater and 
more particularly to an electric contact heater for 
maintaining a minimum temperature of a part to 
be heated, such as the mechanism of machine 
guns or cannon, particularly When used in air 
Craft to prevent the mechanism of the gun or 
cannon from jamming under the low temperatures 
encountered at high levels. The invention is 
not, however, limited to this particular use and 
can be embodied in any type of electrical coin 
tact heater where the features can be advan 
tageously employed. This application is a modi 
fication of the electrical contact heater shown in 
my copending application Serial No. 459,793, filed 
September 26, 1942, issued October 30, 1946, as 
Patent No. 2,410,362, and is particularly dis 
tinguished from the said copending application 
in that in the present heater a higher tempera 
ture is developed over a smaller surface of the 
part to be heated. 

In common with my said copending application, 
one of the principal objects of the present inven 
tion is to supply an electrical contact heater which 
will maintain the mechanism of a machine gun 
or cannon at a minimum temperature to prevent 
the parts from jamming and to insure the initial 
free operation of the gun. 
Another object is to provide such an electrical 

contact heater Which will Operate within the 
maximum Wattage available for this purpose, the 
electrical power plan of a combat plane having 
limitations in the amount of current which can 
be used for gunheating purposes. 

It is another object of the present invention to 
provide such a contact heater which insures the 
maximum amount of heat being transferred to 
the part to be heated and which avoids the dissi 
pation of heat to other parts of the mechanism to 
be heated or to the surrounding atmosphere. 
Another object of the invention is to provide 

such an electrical contact heater, the efficiency 
of which Will not be disturbed by the recoil of 
the gun or cannon on Which it is mounted. 
Another aim is to provide such an electrical 

contact heater which can be mounted so as not 
to interfere with the free operation of the mech 
anism to which it is applied. 
Another object of the invention is to provide 

Such an electrical contact heater which can be 
easily attached to the mechanism to be heated 
and readily removed therefrom. 
Another object of the invention is to provide 

such a contact heater which is free from any dan 
ger of igniting any surrounding gasolene fumes 
and the like, 
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Another object is to provide such an electrical 

heater which is simple, inexpensive and light in 
construction, is low in cost of production and 
which will stand up under conditions of severe 
and constant use Without getting out of Order Or 
requiring repairs. 
Other objects and advantages will appear from 

the following description and drawings in which: 
Fig. 1 is a side elevation of an electrical heater 

embodying the present invention and showing the 
same mounted on a machine gun which is shown 
in broken lines. 

Fig. 2 is an end elevation thereof. 
Fig. 3 is an enlarged view similar to Fig. 1 and 

showing a part of the side wall of the holder for 
the heater broken away. 

Fig. 4 is a fragmentary vertical transverse Sec 
tion, taken on line 4-4, Fig. 3. 

Fig. 5 is a horizontal section, taken on line 5-5, 
Fig. 4. 

Figs. 6 and 7 are perspective views of the at 
taching means for securing the heating pad to the 
holder. 

Fig. 8 is an enlarged fragmentary Vertical Sec 
tion, through the heating pad containing the re 
sistance element. 

Fig. 9 is an exploded view of the sheets of di 
electric material and the backing plate of the 
heating pad. 
The invention is shown as embodied in an elec 

trical contact heater which is shown as mounted 
on a machine gun. A having side Walls B and a 
removable cover C which is provided with fanges 
which fit over the side Walls B and enclose a 
chamber containing the operating mechanism to 
be heated. With a machine gun this mechanism 
is the firing mechanism which it is desirable to 
maintain at a minimum temperature of, say, 0 
F. to prevent the oil of those parts from congealing 
and thereby render the gun inoperative. 
The contact heater embodying the present in 

wention is shown as including a holder .0 made 
of sheet metal to have the necessary strength and 
resilience and having a top f which fits over the 
cover C of the gun, a side flange 2 which hooks 
around one side flange of the cover C, and an op 
posite side wall 3 which extends downwardly 
along that side of the machine gun side wall B 
opposite from the flange 2. The lower end of 
the side Wall 3 of the holder is shown as inclin 
ing downwardly and inwardly, as indicated at 4, 
so that its lower extremity is in close proximity 
to the machine gun. The opposite ends of the 
side Wall 3 and its inclined bottom part 4 are 
also shown as enclosed by vertical flanges 5 
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which project inwardly from the side wall with 
their edges in closely spaced relation to the adja 
cent flange C of the cover and Side wall B of the 
gun. These side flanges 5 are preferably offset 
to hook under the cover C. So that the holder is 
attached to the cover and is removed from the 
machine gun with the cover. To insure this at 
tachment of the holder to the cover a spacer 6 
of any suitable form can be interposed between 
the top of the cover and the top O of the holder 
So as to bow this top upwardly, as illustrated in 
Fig. 2, and draw the side flange 2 and end Walls 
f5 into firm engagement With the side flanges of 
the cover. 
The holder is likewise shown as including an 

inner L-shaped plate or bar 8, the ends of Which 
are secured to the end Walls 5 of the holder at 
the upper part thereof, this L-shaped plate 8 
having an in Wardly extending horizontal flange 
f 9 which fits under the edge of the corresponding 
side flange C of the cover. This plate 8 forms 
a chamber 20 in which an electrical connector 2 
and the supply lines 22 can be mounted. 
The heat is shown as supplied by a heating pad, 

indicated generally at 25, this heating pad being 
shown as being rectangular in shape and as be 
ing mounted in the chamber 26 formed by the 
side wall 3, 4; end walls 5; and horizontal 
fange 9 of the holder. This heating pad com 
prises a rectangular metal casing 28 having a 
face wall 29 which is adapted to contact the Sur 
face to be heated and having Side walls 30 ex 
tending horizontally outward from the edges of 
the face Wall 29. In the cup-shaped metal casing 
thus provided is fitted a rectangular sheet 32 of 
dielectric material, such as mica. Also fitted with 
in the casing 28 and against the sheet 32 of mica 
is a sheet or form 33 of mica or other dielectric 
material having opposite indented marginal edges 
around which is helically wound a resistance wire 
33, one end of which is brought out through a hole 
35 in the upper left hand corner of the sheet 
33, as viewed in Fig. 9. The opposite end of this 
helically wound resistance wire is shown as ter 
minating adjacent the opposite corner of the 
nica sheet, or form 33, that is, at the lower right 
hand corner of this sheet 33, as viewed in Fig. 9. 
The first end of the helically Wound resistance 
wire 34, that is, the end passing through the hole 
35, is passed directly through a registering hole 
38 provided in a sheet 38 of mica, this sheet 33 
being fitted in the metal casing 28 against the 
sheet, 33 of nica upon which the resistance Wire 
is wound. The hole 35 in the mica, sheet 33 regis 
ters with the hole 36 in the mica, sheet 38 so that 
the corresponding end of the resistance wire 34 is 
held against, crossing in contact with the convolu 
tions of this wire on the form 33. To similarly 
prevent the opposite end of the resistance wire 
34 from coming in contact With any of the con 
volutions thereof on the sheet 33, the sheet 38 
is provided in its lower right hand corner, as 
viewed in Fig. 9, with a vertical series of holes 37 
through which the other end of the resistance 
wire is brought. The purpose of providing a series 
of such holes 37 is to permit of adjusting the 
length and hence the total resistance of the wire 
34. Another rectangular sheet 39 of dielectric 
material is fitted in the casing over the sheet 38, 
this sheet 39 carrying a pair of eyeletS 40, which 
can be arranged as desired, these eyelets being 
shown as arranged near the center of the sheet 
39 and hence out of register with the holes 36, 37 
of the Sheet 38. Each end of the resistance Wire 
passes along the face of the sheet 38 and then is 
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4 
bent at right angles to pass through the corre 
sponding eyelet 40. 
The group of sheets 32, 33, 38 and 39 of dielec 

tric material are held in the casing 28 by a back 
ing plate 42 Which is made of metal, this backing 
plate being provided with a pair of holes 43 
through Which the eyelets 40 carried by the sheet 
39 extend. It is important that these holes 43 
register with the eyelets 40 and that they be 
Substantially greater in size than these eyelets 40 
So that no part of these eyelets 40 come in con 
tact With the metal backing plate 42. To securely 
hold the parts of the pad, as above described, to 
gether as a unitary structure the ends of the side 
walls 30 of the metal casing 28 are bent around 
the edges of the backing plate 42 so as to provide 
retaining flanges 45 which hold the various sheets 
of dielectric material, together with a backing 
plate 42, in the cup-shaped casing 28. The oppo 
Site Sides of the supply line 22 can be connected to 
the projecting ends of the resistance wire 34 by 
Solder, or in any other suitable manner, as illus 
trated in Fig. 4. 
Means are provided to firmly hold the face wall 

29 of the pad 25 firmly in contact with the wall B 
to be heated. For this purpose a pair of ears 46 
are struck outwardly from one edge of the back 
ing plate 42 and are formed to embrace the cross 
gait 48 of a U-shaped piece 49 of spring wire. 
Each leg 59 of this U-shaped piece of wire is 
shown as extending upwardly, in spaced relation 
to the backing plate 42, and through a hole 5 
provided in an ear 52, the pair of ears 52 being 
Struck OutWardly from the edge of the backing 
plate 42 Opposite from the ears 46. The side legs 
50 of the Spring wire are caught by a C-shaped 
clip 6i, this clip having a cross part 55 which is 
Weided or otherwise secured to the inner face of 
the Side Wall 3 of the holder and from the op 
posite ends of which retaining fingers 56 project. 
iiiese retaining fingers are shown as having op 
posed channels 58 which receive the side legs 50 
of the U-shaped wire 49, the ears 56 holding these 
Side legS 50 under inward pressure so as to secure 
the pad 25 reliably in place. In order to guide 
the two legs 50 of the wile 49 in to these chan 
nels 58 the exeremities of the fingers 56 are 
formed to provide inclined flanges 59. When the 
heating pad 25, together with its U-shaped wire 
49, is pressed into position within the chamber 
26 of the holder, the legs 50 of this wire engage 
the inclined flanges 59 of the clip 54 and are 
preSSed toward each other until these legs 50 
Cone into allinement with the channels 58 into 
Which they snap outwardly. 

It will be seen that the heater embodying the 
invention is very easily assembled. Thus, the 
resistance wire 34 is helically wound upon the 
sheet 33 of mica with one end inserted in the 
hole 35therein. This end is brought out through 
the registering opening 36 in the sheet 38 of mica. 
The Opposite end is brought out through one of 
the series of holes 37 in the mical sheet 38. Both 
ends of tie l'esistance wire are then passed along 
the mica, sheet 38 to positions registering with the 
eyelets 40 where they are bent at right angles. 
These bent ends of the resistance wire 34 are 
then threaded through the eyelets 40 of the sheet 
39 of mica, these eyelets and the ends of the wire 
3 crossing thereto being completely insulated 
from the coils of the resistance wire 34 by the 
interposed sheet 38 of mica. The inner sheet 32 
of mica is then placed in the cup-shaped metal 
case 28 and the Subassembly of the mica sheets 
33, 38 and 39 placed in the case over the mica, 
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sheet 32. The metal backing plate 42 is then 
placed over the sheet 39 of mica and this backing 
plate is automatically alined by the side walls 30 
of the casing so that the eyelets 40 extend through 
the centers of the large holes 43 therein so that 
these eyelets cannot contact the backing plate. 
The side walls 30 of the casing are then flanged 
over, as indicated at 44, to hold the parts of the 
pad together as a unitary structure. 
The ends of the legs 50 of the U-shaped spring 

wire 49 are then threaded through the holes 5 
of the ears 52 of the backing plate 42. Follow 
ing this the cross part 48 of the spring wire is 
placed in the ears 46 and these ears bent to emi 
brace this cross part. The pad, with the Spring 
wire 49 So attached, is then pressed into the cham 
ber 26 so as to engage the inclined flanges 56 of 
the clip 54, these side legs 50 being bent together 
upon being pressed against the flanges 56 and 
thereafter snapping outwardly into the opposing 
channels 58 of the clip so as to be reliably held in 
position. 
The mounting of the spring wire 49 on the 

backing plate 42 can, of course, precede the as 
Sembly of this backing plate, together with the 
mica, sheets, in the metal case 28. 
From the foregoing it will be seen that the pres 

ent invention provides an electric heater which 
is extremely simple in construction and is capable 
of being fabricated at very low cost. At the same 
time it is rugged in construction, thoroughly in 
Sulated, both electrically and thermally and will 
stand up under severe operating conditions, par 
ticularly on machine guns which are subjected 
to recoil impacts. 

I claim as my invention: 
1. An electric contact heater, comprising a 

heating pad including a heating element housed 
within a metal casing having a face wall adapt 
ed to be held in contact with the surface of the 
part to be heated and having a back plate at 
its opposite side, and means for holding said face 
wall in contact with said surface, comprising a 
U-shaped length of spring wire extending along 
three sides of said back plate, means at spaced 
intervals along said Wire and securing said length 
of Spring wire to said casing to extend generally 
parallel with said black plate and with the legs 
of Said U-shaped Wire in spaced Irelation to said 
back plate, a holder in rear of said pad and held 
in fixed relation to the part to be heated, and 
means on said holder and engaging each of said 
legs intermediate the corresponding securing 
means to yieldingly urge said pad toward the 
part to be heated. 

2. An electric contact heater comprising a rec 
tangular heating pad including a heating element 
housed within a metal casing having a face wall 
adapted to be held in contact with the Surface 
of the part to be heated and having a back plate 
at its opposite side, and means for holding said 
face Wall in contact with said surface, compris 
ing an ear struck rearwardly from each corner 
of said back plate, a U-shaped length of Spring 
wire attached to said ears to extend along three 
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sides of said pad, said ears holding the legs of 
said length of wire in generally parallel rear 
wardly spaced relation to said back plate, a 
holder in rear of Said pad and held in fixed rela 
tion to the part to be heated, and means on said 
holder and engaging each of said legs to yield 
ingly urge said pad toward the part to be heated. 

3. An electric contact heater, comprising a 
heating pad including a heating element housed 
within a metal casing having a face wall adapt 
ed to be held in contact with the surface of the 
part to be heated and having a back plate at 
its opposite side, and means for holding said 
face wall in contact with said Surface, compris 
ing a U-shaped length of Spring wire extending 
along three sides of said back plate, means at 
spaced intervals along said wire and securing 
said length of spring wire to said casing to ex 
tend generally parallel with said back plate and 
With the legs of Said U-shaped wire in Spaced 
relation to said back plate, a holder in rear of 
said pad and held in fixed relation to the part 
to be heated, and means on said holder and en 
gaging each of said legs intermediate the corre 
sponding securing means to yieldingly urge Said 
pad toward the part to be heated comprising a 
pair of clips on said holder and extending for 
wardly therefrom and corrugated to receive and 
hold opposite sides of Said legs. 

4. An electric contact heater Comprising a rec 
tangular heating pad including a heating ele 
ment housed within a metal casing having a face 
wall adapted to be held in contact with the Sur 
face of the part to be heated and having a back 
plate at its opposite side, and means for holding 
said face Wall in Contact With Said Surface, Com 
prising an ear struck rearwardly from each Cor 
ner of said back plate, a U-shaped length of 
Spring wire attached to Said ears to extend along 
three sides of said pad, said ears holding the legs 
of said length of wire in generally parallel rear 
wardly spaced relation to said back plate, a 
holder in rear of Said pad and held in fixed re 
lation to the part to be heated, and means on 
said holder and engaging each of Said legs to 
yieldingly urge said pad toward the part to be 
heated comprising a U-shaped clip secured to 
said holder and having forwardly projecting ears 
provided with opposing recesses adapted to re 
ceive the outer sides of said legs when said heat 
ing pad is forced rearwardly toward said holder. 
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