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To all whom it may concern:

" Be it known that I, Joseeur B. Fry, a citi-
zen of the United States, residing at Colum-
bus, in-the county of Frankiin and State of
Ohio, have invented certain new and usefal
Improvements in Electrical Heaters, of
which the following is a specification, ref-
erence being had therein to the accompany-
ing drawings.

This invention relates to electrical heaters
and is designed more particularly for the
purpose- of heating a column of air as it
passes through or is discharged from a con-
duit. : :

The object of the invention is to provide
a heater of this character which will be sim-

ple in 1its construction and of such a char-
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acter that the several parts thereof can be
readily assembled after the manufacture of
each part has been completed; and which
will have a high degree of efficiency. :
To this end it is a further object of the
invention to provide a heatdp of this char-
acter having the heating coil arranged to
be veadily inserted in and removed from
the casing; having contact members carried

by the casing and detachably connected to

the heating coil; having means for causing
the air to circulate about the windings of the

“heating coil; having an adjustable discharge
3 ] ©o

‘nozzle; and having the several parts thereof

's0 constructed as to form a very simple com-

pact heater which can be manufactured at

a low cost. .

- In the accompanying drawings, Figure 1
is a longitudinal, sectional view, taken cen-
trally through a heater embodying my in-
vention; Fig. 2 is an end view of such a
heater; Fig. 3 is a perspective view of the
spool forming part of the heating coil; Fig.
4 is a sectional, detail view of the detachable
contact members: Fig 5 is a perspective
view of the deflector or spreading cone;
Figs. 6 and 7 are detail views of the dis-
charge nozzle showing the different, adjust-
ments thereof; and Fig. 8 is a longitudinal,
sectional view of a portion of the nozzle

.showing the same attached to a massage cup.

In these drawings I have illustrated one
embodiment of my invention. and have
shown the same as comprising an outer cas-
ing 1 having removably mounted therein
a heating coil 2. The outer casing 1 may
be of any suitable material, such as alu-
minium. It is preferably cylindrieal in
shape and has -one end or head, 3, detach-

ably secured thereto. The other end or
head, 4, is preferably rigidly and perma-
nently secured to the cylindrical walls of
the casing. Inlet and outlet openings are
formed in the opposite heads, and, in the
present instance, I have shown the inlet
opening 5 as formed in the detachable head
3 and the outlet opening 6 formed in the
fixed head 4. These openings arve preferably
arranged centrally in their respective heads
and the inlet opening is shown a trifle larger
than the outlet opening. thus tending to pre-
vent the air passing from the casing too
quickly after it has been discharged into the
same. The detachable head 3 is provided

with means for securing “hereto the air con-

duit which is here shown as a flexible tubing
7. This means preferably comprises a hoi-
low boss 8 rigidly secured to the outer sur-
face of the head 3 and extending about the
inlet opening 5. This casing may, if de-

sired, be provided with a suitalle lining 9

of asbestos or other non-heat-conducting
material. )

The heating coil 2 may be of any suitable
character which will permit it to be inserted
in and removed from the casing 1. T pre-
fer, however, to construct this coil as herein
shown. As here constructed it comprises a

spool having its opposite ends or heads 10

and 11 connected one to the other by longi-
tudinal rods 12 which are rigidly secured to
the respective heads. These rods ave. ar-
ranged in annular series and are spaced
some distance apart. Each head has a cen-
trally arranged opening 138, which, when the
coil is in position, will be in alinement with
the inlet and outlet openings 5 and 6, re-

spectively, and will permit the passage of .
ha air to and from the interior of the coil.

A coil of resistance wire 14 is wound about
the spool and the several windings thereof
are spaced some distance apart to permit
the free circulation of the air about .the
wires. The wire 14 has both its ends con-
nected to that end of the spool adjacent to the

‘inlet opening 5 and, as here shown, the ends

of the wire are connected to two hollow bind-
ing posts, each comprising a sleeve or bushing
15_extending through the‘head 11 and pro-
vided on one end with a head 16 and on the
other end with a nut 17, whereby the end of
the wire 14 may be passed about.the sleeve
and the nut then tightened down to bind 1t
in position in the usual manner. Thesebind-
ing posts are, of course, insulated one from
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he other and I accomplizh this in a very
xnnpw and cconomical manner by forming
the spool end 11 of suitable insulating mate-
vial. If desired the entire spool may, as here
shown, be made of insulating material. The
binding posts 15 form contacts for engage-
nient with the mut,ut members carrvied bx
the detachable head 3 of the casing. These
contact members, in the present insi:mr-.o,
comprize pins 18 monnted in the head 3 und
insulated thevefrom by bushings 19 of in-
%nhtlnn materinl.  These pins, which are

yrefer dblv rigidly held in position in the
umoV‘gblu head 3. extend for some distance
on each side of that head and ave so arvanged
that, when the removable head is u position
on the easing, the pins will estend mto the
respective hollow binding pusts 15 and will
fit snugly within the same, thereby forming
an electric: 1] centact betyreen the resistance
wire 14 and the pins, The outer ends of the
pins are arranged to enter a connecling
member, such as a plug 20, by means of
whieh they are conner w(l with the electrieal
conductors 21, The pins 18 ave preferably
split at hoth ends to insure perfect contact.
Te will be apparent {hat i)v mom~ of this
construction the head 3 may be dei adled
from the casing and the LO‘](WCC pins with
drawn theeruh, and, inasmuch as these
contact pins form the only connections be-
tween He luvmm'j coil and the casing the
coil may_then be 1 eadily removed from the
easing. When the heating coil has been ve-
and to the easing it is a very <1mp]o mat-
ter to re-insert the contact mm 111 the hollow
Dinding posts as the casing head 3 1s placed in
pr)wtmu en the casing. Thm the heating
coil may hbe o mvplot(l\' manufactured hefore
i i inkortcd in the casing and it is then a
simipie nmtter to mount the saue in the
casing and make the necessary electrical con-
nections, 1 ¢ coil is eonneet-

While the heatu
u[ to the casing only by {he umt et p‘n': 1t
will be noted tna’r the ht of the coil within
the casing is such that it has a very =mall
amonnt of movement therein.

A suitable discharge nozzle Is preferably
cocared to that end of the casing opposite
the detach m‘“ Liead which carvies the inlet
opening.  This nozzle 1= here shown as coni-
prising a fixed part 22 righdly secnrved (o the
fixed head 4. and. in the present inst

own as formed intecral therewith, s
fixed part of the nozzle has a longitndinal
epening forming o continuation of the oatlet
opening & in the head 4. Mounted on the
outer end of the ﬁ\'m portion 22 is a mov-
able portion or cap 23 connected to the fixed
portion 22 by a (mxuﬂ. pivet pin or =erew
24, This cap has a 1<msm Jdinal opnnﬁm
“r"m((ﬂ to e moved into slinewent with the
longitndinal opening in the fixed part of the
nozzle. and. when in this puutmn. it is ap-
parvent that the air will be discharged from

i

"deflect

989,900

the interior of the casing in a straight jet,
The mevable portion or cap 23 of the nozzle
has its side portion ent away near the inner
end thereof to form a recess 26 hetween the
oufer snrfnce of the movable portion and
the end of the fixed portion 22. By rotating
the movable portion 23 of the nozzle about
its pivolal center the opumn(f 25 will he
moved out of ¢ lmo nent with the ()ponmo m
the fixed portion of the nozzle and the recess
265 hroueht into alinement with #his opening
and the alr discharee through the outlet
opening will impinge against the outer wall
of the recess and will be discharged laterally
therefrom. .\ stop or pin 27 mounted in the
end of the fixed p()vi]on of the nozzle serves
as a stop to engage the rear chord-like wall
of the lateral recess to limit the movement
of the movable part of the nozzle and to

cause either the opening 25 or recess 26 to
coiiperate with the longitudinal opening in

the h\o part of the nozzle. Thus, when the
end of the nozzle is inserted in a massage-
cup. as shown at 28, the air which is dis-
«-n”]”ml through the Tateral revess 26 will
come i contact with the walls of the mas-
sage-cup and will be dischaveed forwardly

na SPL; T also prefer to provide a de-
flector by means of which the air entering
the casing through the inlet mav be caused
to civculate about the coil, and, to this end
1 have mounted within the coil a cone-shaped
"prc\"r'{er 20 having its apex arranged ad
jacent to and in alinement with the opening
13 in the head 11 of the spool forming a
part of the coil. Thus, the air entenng
through this opening will be split up by the
cone and the diverging walls thercot will
the air toward the sides of the casing
thus causing it to pass between the winding
of the heating coil and to cirenlate about thn
same in such a manner as to hecome thor
hly heated before it is discharged from
> casing,  This deflector may he suppovted
within the eeil in any desired manner, but 1
liave heve shown the sane as having an arm
50 vigidly secured to one sice '{11e1'(>0f. ex-
tending longitudinally of the coil and rig-
idly sccured to the head 11 of the spool
thereof.

The operation of the device will be under-
stood from the deseription of the several
pa rts thereof and it will be appavent that the
deviee as a whole is very simple in its con-
struction and possesses a .nnlw degree of effi-
ciency, being so arranged as to canse the air
to cireulate.ahbout a heatmg coil in such a
manner ag to permit it to be thoronghly
heated while within the casing: th

that the con-
struetion of the heater which permits the
heating coll to be readily removed from
and inserted within the same and the sepa-
rable contact pin enable the manufacturer
of the several pfnt% of the device to he com-
pleted and the device then assembled and all
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' LOIlnL(,thDb made with very little trouble or

work, as distinguished from those heaters in
which the coﬂs must be built mlﬂnn the
casing.

While I have Sh)wn and described the
heater as particulsrly adapted for use in
connection with a fexible tubing through
which a column of aw is fore ,ed, sueh, for
instance, as massaging machines, it will be
apparent that the use of the heater is much
broader than this and it will further be
understood that the several
struction can be medified to adapt the heater
to different uses without departing from the
spirit of my invention. I, therefore, wish it
to be understood that I do not desire to be
limited to the details of construction shown
and described, for obvious modifications will
occur to a person skilled in the art.

Having thus fully described my inven-

tion, what I claim as new and desire to se-
cure by Letters Patent, is:—

1. In a heater of the ‘character dﬂbrubed
a casing having air inlet and outlet openings
m the oppoalte ends thereof and a hollow
heating coil arranged within said casing
and comprising end members 1 having open-
ings arranged to register with the openings
in said ecasing, rods connecting” said end
members, and LQ‘*]S(‘!DCL wire wound about
said rods and having the several windings
thereof spaced qpfut to permit the circu-
lation of the air between the same, as it
passes from.said inlet opemncr to said out-

et opening.
~ 4

trally fxrmnoed in one end thereof and an
air outlet f)puxmr (entmlh’ arranged in
the opposite end thereof. a hollow heﬁinn
coil arranged within said casing and com-
prising end members having openings ar-
ranged to register with the openings in said

. casing. rods connecting said end members,

50

and resistance wire wound about said rods
and having the several windings theveof
spaced wpmt to permit the air to cirenlate
about the same as it passes from said inlet
opening to said outlet opening. the exter-
nal diameter of said coil heing less than the
in’cer al diameter of said casing.

. In a heater of the character deseribed,

" a c(asmo having inlet and outlet openings

60

and hfwm(r a removable head, contact pins
carried bv said removable head. n heating
coil loosely mounted swithin said easing. hol-
low binding posts carried hy said coil and
adapted to receive the contact pins on said
z'emovable head, said contact members also
serving to Quppo“* sald coil In position
within said casing,

4. In a heater of the (*hdmctor described,
a casing having inlet and oullet openings
and having a removable head, & heﬂtl 1 col

mounted within said casing and comprmm gl

features of con-.

In a heater of the character d@s\ ribed,
'a casing hm‘wn(r an air inlet opening cen-

5 2

a hollow speol having resistance wive wound
zbout the same, hollow contact members ex-
tending through that end of said spool ad-
jacent to said head and having saild wire
connected to the inner ends thereof, and con-
tact pins carried by sald removable head
and adapted to enferr said hol low contact
members of said heating coil.

5. In a heater of the character des seribed,
a casing having inlet and outlet openings
and h‘xvmg a removable head, a heating coil
loogely mounted within said casing and
comprising a spool having vesistance wire
wound 1 hereum hollow bmdmg posts car-
ried by that end of said spool adjacent to 80
sfnﬁ removabln head and h‘n‘mo the ends of

sald wire connected thereto, and contact
pm% carried by said removable head and ar-
ranged to enter said hollow binding posts
fmd to make electncﬂ contact therewith.

'6. In a heater of the character described,
a heating coil comprising end members. an
annular series of rods connecting said end
members one . to the other, resistance wire
wound about said annular series of rods and
having the several windings thereof spaced
apart, inlet and outlet openings formed in
the respective end memLels within said an-
nular series.of rods, and contact members
secured to one of said end members and hav-
ing the respective ends of said resistance
wire connected thereto.

7. In a heater of the character described,
a heating coil comprising end members, an
annular series of Aod(* connecting said end 100
members one to the other, resistance wire
wound about said connectlno rods and hav-
ing the several windings thereof spacéd
apart, said end members hcn ing inlet and
outlet openings, respectively, and a deflector 10%
mounted within said -coll to canse the air
to circulate about said coil..

8. In a heater of the character described..
a heating coil comprising end members, an
annular series of vods connecting said end 110
members one to the other, reqisimoe wire
wound about said connecting rods and hav-
ing the several windings thereof qnced
apart. said end members having iniet and
outlet openings, respectively, and a cone- 115
shaped qeﬂector sunported within said- coil
with its apes in alinement swith said inlet
and having its walls diverging away from
said inlet.
In a heater of the character described.
¢ having an inlet and an outlet, a
ol monnted within said casing
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betwaen said inlet and said (mﬂot, anu a dlv
charge mouth secured to said casing in aline-
ment with said outlet and ,Ad]ustable to 126
vary the character of the current of air dis-
char ged therefrom.

10 In
1 Sl ﬂ<‘
he 1’") ng

a heater of Lhe character described,
having an iunlet and an outlet. a
coll mounted “within said casing 130
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between said inlet and
charge nozzle comprising a fixed part hav-
mff an opening in alinement with said out-
let, and a movable part having a lengitu-
dinal opening ¢
which may be moved into alinement with
the opening in the fixed part (\t said nozzle.

11, In a heater of the chavacter deseribed,
a ecasing having an inlet and an outlet,
hea tmc coil molmtel mﬂnn said casing
between said inlet ‘md said ontlet, a nozzle
co‘mprising a fived pavt having an opening
forming = <>o1mnu(mml of said outlet, »
movable p:u‘t mounted on sald fixed part
and having a laterally extending recess
thereon ﬂdfxpicd to be moved into alinement
with the opening in the fixed part of said
nozzle, and a cup secured to said nozzle and
having its walls extending beyond said lat-
eral recess.

o
118C

said outlet, a dis-

and a Lttm al recess, either of

£9,000

12. In a heater of the character described,
a casing having an inlet and an outlet and
having a removable Lead, a heating coil re-
movably mounted within said casing and
having contact members, contact members
carried by said removable. head and ar-
ranged to cobperate with the contact mem-
bers of said heating coil. a dischavge nozzle
comprizing a fixed part having an opening
forming a continnation of said outlet, and
an adjustable part having a longitudinal
opening and a lateral opening either of
which mav be moved into alinement with
said outlet.

In testimony whereof, I affix my s
in presence of two witnesses,

JOSEPH B. FEY.

slonature

Witnesses:
L J. Bravsuaw,
N. C. Sarr.
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