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‘GARMENT WARMING STRUCTURE 

Omero G. Petronio, 1311 Elayne Ave., Bay Shore, N.Y., 
and Nemorino Angeli, 1157 Patricia Ave., West lslip, 
N.Y. 

Filed Sept. 11, 1961, Ser. No. 137,118 
5 Claims. (Cl. 219—211) 

This invention relates to novel wearing apparel struc 
tures and more particularly to an undergarment construc 
tion utilizing the calori?c content of the human respira 
tory system to provide heat externally of the human body 
in addition to the body warmth retained by the under 
garment in the conventional manner. 

Objects and advantages of the invention will be set 
forth in part hereinafter and in part will be obvious here 
from, or may be learned by practice of the invention, the 
same being realized and attained by means of the instru 
mentalities and combinations pointed out in the appended 
claims. 
The invention consists in the novel parts, constructions, 

arrangements, combinations and improvements herein 
shown and described. 
The accompanying drawings referred to herein and 

constituting a part hereto, illustrate one embodiment of 
the invention, and together with the description, serve to 
explain the principles of the invention. 
FIG. 1 is a perspective view of the undergarment em 

bodying the instant invention and shown substantially en 
veloping the neck, torso, arms and legs of a human being; 
FIG. 2 is a front elevation of the undergarment in 

fragmentary cut-away section illustrating the manifold 
conduit, heater means and branch conduits; 

FIG. 3 is a perspective view of the undergarment ac 
cording to the present invention showing the collar por 
tion removed therefrom; 

FIG. 4 is perspective View of the upper portion of the 
instant undergarment showing the removable collar por 
tion in operative position; 
FIG. 5 is an inside perspective view of the collar por 

tion in detached open condition, the heater means and 
mouthpiece being positioned therein; 

FIG. 6 is a side View sectional elevation of the collar 
portion showing the heater means and mouthpiece, the 
latter being positioned within themouth of the wearer; 

FIG. 7 is a side elevation view of the heater means 
shown in cross-section and attached to a segment of the 
collar portion; 
FIG. 8 is a front elevation view of the heater means 

illustrating the press-?t connection of the heater tube and 
the branch conduit; and 

FIG. 9 is a side elevation view of a typical attachment 
of conduit to undergarment taken in section along line 
9—9 of FIG. 2. 
The present invention is directed to providing improve 

ments in undergarments, particularly with respect to the 
usefulness thereof in protecting the wearer against the 
discomfort and dangers attendant in‘ cold environments. 
One object of the invention is to provide novel means 

enhancing the protective effectiveness of lightweight un 
dergarments required in cold environments thereby mini 
mizing the’ need for bulky outer-clothing. 
Another object of the instant invention is the provision 

of means whereby the heat energy carried by the breath 
exhaled during the normal human expiration process 
may be utilized to warm parts of the body enveloped 
by an under-garment. 
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Still another object of the present invention is to pro 

vide an undergarment having means whereby the calori?c 
content of the human breath may be educted to the ex 
tremities of the body, supplemental heating means being 
provided to further increase the heat content of the cir 
culated gases. ' 

A further object of the invention is to provide means 
whereby conventional type undergarments may be modi 
?ed to incorporate a conduit network capable of convey 
ing exhaled breath to the torso, arm-enclosing and leg 
enclosing portions of said undergarment thereby supple 
menting the thermal insulating quality of the undergar 
ment with a source of heat originating internally of the 
body of the wearer. 

Another object of the instant invention is the provision 
of a heated body enveloping undergarment to promote 
sustained bodily comfort by maintaining thermal equilib 
rium in the body wtihin the range corresponding to com 
fortable mean skin temperature. 

It will be understood that the foregoing general ob 
jectives and the following detailed description as well are 
exemplary and explanatory but are not restrictive of the 
invention. 

Referring now in detail to the present preferred em 
bodiment of the invention illustrated by way of example 
in the accompanying drawings, FIGURE 1 shows the 
body-enveloping undergarment designated generally by 
numeral it?’ operatively donned by a wearer. As ob 
served in FIGURE 2, the novel undergarmcnt according 
to this invention comprises integrally united collar 12, 
neck 14, torso in, arms 18, 2t} and leg-enclosing portions 
22, 24 of flexible material, such as wool, cotton, syn 
thetic ?bers, etc., which portions are adapted to snugly 
envelop the wearer’s body. 
The torso-enclosing portion 16 as shown in‘FIGURES 

1, 3 and 4 is divided longitudinally from the neck por 
tion 14 to the lower region 26 of the torso-enclosing 
portion at the front of the undergarment. Margins 23 
and 3t} provided along the longitudinal divide in the torso 
enclosing portion 16 may be fastened by snaps, button 
fasteners or other suitable separable fastener means 32 
for the purpose of closing the margins after the wearer 
has donned the undergarment. The arm-enclosing por 
tions 18, 2t) and the leg-enclosing portions 22, 24 termi 
nate in open ends which are elastically positionable at 
the region of the wrists and ankles, theseregions being 
resignated 34, 36 and 3t}, 40 respectively. 
The invention provides conduit means, designated gen 

erally by numeral 50, of impervious ?exible material with 
in the various garment portions 12, 14, 16, 18, 20, 22, 
and 24, for educting a ?ow of respiratory ?uid compris 
ing the gaseous breath exhalation occurring ‘as a result 0 
the normal expiratory process. ‘ 
The conduit means 50 includes a manifold conduit 42 

extending longitudinally within the collar and torso-en 
closing portions and terminating at the upper end 44 with 
mouthpiece 46, said mouthpiece being substantially right 
angled with respect to the said manifold conduit. Branch 
conduits 48 and 52, shown diverging downwardly of torso; 
enclosing portion 16 are connected at the lower end 54 
of the said manifold conduit wherefrom the network com 
prising the conduit means extends for directing the ?ow 
of respiratory ?uid along predetermined paths. 

Heater means 56, interposed intermediate the said 
upper and lower ends 44, .54 of the manifold conduit is 
comprised of a housing 58, heat resistant glass tubing 60 
disposed transversely of said housing as shown in FIG 
URES 7 and 3 of the drawings, electrical resistance wire 
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62 helically coiled around a portion of said glass tubing, 
a portable power source, as for example batteries D, D, 
said batteries being connected either in series or in par 
allel circuitry as shown, said resistance wire being con 
nected within said circuit at 64- and as, switching means 
63 being provided as illustrated in FIGURE 7 to complete 
or interrupt the circuit between contact points 63 and 64 
thus energizing or de-energizing electrical resistance wire 
62, said switching means having extension member 7%? ar 
ranged to project through collar 12 thereby facilitating 
manual control of the heater means. Removal of the 
heater means from the manifold conduit is readily accom 
plished by virtue of the removable press-?t connection of 
the said glass tube and the impervious ?exible conduit 
material at 44 and 54. Further provision with respect 
to the removal of the said heater means from the under 
garment will be understood from the detailed disclosure 
hereinbelow following. 
With reference to FIGURE 5 of the drawings it will 

be appreciated that collar portion 12 is detachable from 
the neck portion 14 of the undergarment TUE), said collar 
portion being removably adapted to said neck portion by 
conventional button fasteners or other suitable separable 
fastener means 72. Collar portion 12 may ‘be further re 
duced from the continuous annular operative position as 
shown in FIGURE 4 to the completely open inoperative 
position shown in said FIGURE 5. Snap fasteners, button 
fasteners or any other suitable separable fastener means 
74 are provided to removably retain the said collar por 
tion in the said annular operative position. Aforede 
scribed heater means 56 is removably positioned within 
collar 12 and removably attached therein according to the 
detail disclosure of FIGURE 7 of the drawings wherein 
?exible material ?aps '76 and 78 attached to the inside of 
said collar 12 and stitched at 8t’, 82 thereto respectively, 
are removably fastened by snaps 84 to encompass and 
retain said heater means 5'6 within the folds thereof. 
Means for retaining conduit means 5t} within the said 

portions of the undergarment hereindisclosed are provided 
at regions generally adjacent vent ori?ces 86 as shown in 
expanded detail in FIGURE 9 of the drawings. Projec 
tions 88 having ?anged shoulder portions 9% may be in 
tegrally molded with ?exible impervious conduit means 50, 
said ?anged shoulder portions being connected at said 
regions to the said portions of the undergarment by stitched 
overlap material 92 arranged to hold said conduit means 
?rmly against the undergarment inner wall. 

Coiled wire elements 94 are provided at the arm, elbow 
and knee regions of the garment where extensive bending 
and ?exure occur for reinforcement purposes and to facili— 
tate uninterrupted flow of respiratory ?uid along the con 
duit means. To that end, the coiled wire elements 94, 
prevent substantial diminution in the quantity of flow 
through the conduit means despite pressure of the wear 
er’s body against the conduit means and despite extensive 
?exure and bending at the aforesaid regions of the garment. 
Thus it will be observed that consonant with the fore 

going objects and detailed description, the heated garment 
structure according to the present invention enables utiliza 
tion of a light weight undergarment in extremely low 
temperature environments to thereby facilitate the move 
ments of the wearer, e.g., skier, soldier, explorer, etc., 
under unendurable conditions but for bulky, uncomfort 
able and weighty clothing otherwise required. Using the 
undergarment disclosed herein, the wearer need only ex 
hale the normal gaseous products of respiration into the 
mouthpiece provided, the ?exible conduit means educt 
ing these warm gaseous products to the heat requiring 
extremities of the body. The ancillary heater means pro 
vided, being adapted to supplement the insulating prop 
erties of the undergarment and the normal calori?c con 
tent of the exhaled breath, adds heat to the gases ?owing 
through the said heater means thereby enhancing the un 
dergarment function under abnormally di?icult environ 
mental conditions. 
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A 
Both the structural and operational characteristics of 

the invention having been described, it will be understood 
that the garment structure according to the invention may 
be adapted to outergarments, blankets, and the like used 
for the protection of human beings from the discomfort 
and hazards of the elements. 

Changes may be made in the form, construction and 
arrangement of parts from that disclosed herein without 
in any way departing from the spirit of the invention or 
sacri?cing any of the attendant advantages thereof, pro 
vided, however, that such changes fall within the scope 
of the claims appended hereto. 
What is claimed is: 
l. A body-enveloping undergarment, comprising ?ex 

ible material providing collar, neck, torso, arm and leg 
enclosing garment portions terminating in snugly ?tting 
open ends positionable at the regions of the wrists and the 
ankles of the wearer, a manifold conduit of impervious 
material having an upper and a lower end, said manifold 
conduit extending longitudinally of said collar, neck and 
torso-enclosing portion, a mouthpiece formed at the 
terminal end of said upper end of said manifold conduit, 
heater means interposed intermediate the said mouthpiece 
and said lower end of said manifold conduit, said heater 
means being comprised of a housing, heat resistant tubing 
disposed transversely of said housing, electrical resistance 
wire coiled around a portion of said tubing, a portable 
power supply to energize said resistance wire, and switch 
ing means connecting said power supply to said resistance 
wire, a plurality of branch conduits of ?exible impervious 
material connected to the lower end of said manifold con 
duit, said branch conduits including at least one conduit 
extending within each arm-enclosing and leg enclosing 
portions to substantially said snugly ?tting open end there 
of, said branch conduits being fastened to said garment 
portions, and a plurality of vent ori?ces within said 
branch conduits, said vent ori?ces being in communica 
tive relation with respect to said upper end of said mani~ 
fold conduit. 

2. A body-enveloping undergarment comprised of ?ex 
ible material providing collar, neck, torso, arm and leg 
enclosing garment portions terminating in snugly ?tting 
open ends positionable at the regions of the wrists and the 
ankles of the wearer, said collar portion being removably 
connected to the said neck portion, a manifold conduit of 
impervious material having an upper and a lower end, said 
manifold conduit extending longitudinally of said collar 
and neck portion, an open-ended mouthpiece at the upper 
end of said manifold conduit, heater means interposed 
intermediate the said upper and lower end of said mani 
fold conduit, said heater means being removably con 
nected to said collar portion, a plurality of branch con 
duits of ?exible impervious material connected to the 
lower end of said manifold conduit, said branch conduits 
extending within portions of said body-enveloping under 
garment, a plurality of vent ori?ces within said branch 
conduits, said vent ori?ces being in communicative rela 
tion with respect to the said open-ended mouthpiece. 

3. A body-enveloping undergarment comprised of flex 
ible material providing collar, neck, torso, arm and leg 
enclosing garment portions terminating in snugly ?tting 
open ends positionable at the regions of the wrists and 
the ankles of the wearer, said collar portion being remov 
ably adapted to the neck portion, a manifold conduit of 
impervious material having an upper and a lower end, a 
mouthpiece formed at the terminal end of said upper end 
of said manifold conduit, heater means interposed inter 
mediate said mouthpiece and said lower end of said mani 
fold conduit, said mouthpiece being removably connected 
to said heater means, said heater means being removably 
connected to said collar portion, a plurality of branch con 
duits of ?exible impervious material connected to the 
lower end of said manifold conduit, said branch conduits 
extending within portions of said body-enveloping under 
garment, a plurality of vent ori?ces within said branch 
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conduits, said vent ori?ces being in communicative rela- References Cited in the ?le of this patent 
tion with respect to said mouthpiece. UNITED STATES PATENTS 

4. A body-enveloping undergarment as set forth in F 
claim 3 wherein said heater means is comprised of a 2,239,712 Swee?and ———————————— -~ Oct- 21, 1941 
housing, heat resistant glass tubing disposed transversely 5 25127990 Akerman ———————————— —- June 27, 1950 
of said housing, electrical resistance wire helically coiled 2,540,547 Rocplert ——————————————— —— Feb- 6’ 1951 
around a portion of said glass tubing, a power source with- 2,617,915 Blalr ——————————————— -— NOV- 11, 1952 
in said housing, said power source being removably con- 2,652,824 HOPP —————————————— —- Sept- 22, 1953 
nected to said electrical resistance wire, air exhaled into 2,657,396 Kleln et a1 ————————————— —- NOV- 3, 1953 
said mouthpiece being educted through said glass tubing, 10 2,6923% Cm‘f’eu —————————————— -- Oct- 19, 1954 
heat generated by said electrical resistance wire being 2,718,535 Man“ —————————————— -- SePt- 20, 1955 
transferred to said air passing through said glass tubing 2989513 More)’ —————————————— -- June 20, 1961 
and therefrom to said lower end of said manifold con- 2,989,752 Sloane at al- ———————— —— June 27’ 1961 
duit, 3,000,616 spangler ____________ __ Sept. 19, 1961 

5. A body-enveloping undergarment as set forth in 15 FOREIGN PATENTS 
claim 3 wherein said mouthpiece is substantially right 746 650 Germany Aug 16 1944 
angled of con?guration. 


