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To all ushon, it may concern: 
Be it known that I, HARRY E. REDEKER, 

a citizen of the United States, and a resi 
dent of Rupert, in the county of Minidoka 

5 and State of Idaho, have invented a new 
and useful Improvement in Heaters, of 
which the following is a specification. 
My invention is an improvement in heat 

ers, and, the invention has for its object to 
10 provide a heater especially adapted for lab 

oratory use, wherein a heater casing is pro 
vided of frusto-conical form and arranged 
with its large end downward and provided 
with axial openings in its ends for the ad 

15 mission ASP departure of air, the casing 
having a heating coil supported near its 
side wall and having a switch below the cas 
ing for controlling the flow of current to 
the coil, and wherein a supporting sleeve is 

20 provided shaped at one end to fit around the 
upper end of the casing and having flaring 
lugs at the other end for receiving a beaker 
or the like, and wherein a series of attach 
ments is provided, each , adapted to seat 

25 within the sleeve upon the 'casing, and each 
having a cylindrical extension fitting within 
the opening at the upper end of the casing. 
A further object is to provide a series of 

attachments designed to permit the heater 
30 to be used in a number of different opera 

tions in the laboratory, as for instance, for 
heating test tubes. beakers, evaporating 
dishes, distilling flasks, reduction tests, di 
gestion and distilling operations, and in . 
combined straight and steam distillation, 35 
merely by changing the attachments. . 
In the drawings:-Figure 1 is a perspec 

tive view of the improved heater in use in 
combined straight and steam distillation, 

40 Fig. 2 is a vertical section through the 
heater with the water heater and steam at 
tachment in place, Fig. 3 is a section on the 
line 3-3 of Fig. 2, looking in the direction. 
of the arrow adjacent to the line, Fig. 4 is 

45 a perspective view of one of the supports for 
the heating coil, Fig. 5 is a perspective view 
of the attachment for permitting the heat 
ing of test tubes, Fig. 6 is a similar view of 
the beaker heater attachment, Fig. 7 is a 
similar view of a modified arrangement for 50 
the same purpose, Fig. 8 is a perspective 
view of the heater in use with the reduction p 
apparatus, Fig. 9 is a diagrammatic yiew 
of the wiring, for the heating coil, Fig. 10 is 
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an enlarged section of a modified form of heating coil support, and Fig. 11 is a partial 
sectional view of the 
Fig. 10. . . . . .1 
In the embodiment of the invention 

Support shown in 

shown in Figs. 2 and 3, the heater proper. 
is composed of an upper plate 1 and a lower 
plate 2, the Said plates being connected by 
3. Series of rods 3, and the said rods are 
freferably of shaft steel. Each rod as 
shown in Fig. 10, is reduced at its lower 
end, and passed through an opening in the 
lower plate 2, the rod being headed below 
the plate as indicated at 4. The upper end 
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of each rod is threaded and each rod is 
passed at its upper end through an opening 
in the plate 1 and nuts 5 and 6.are threaded 
to each rod above and below the plate. The 
rods in the present instance are five in num 
ber and they are spaced 'apart at equal dis 
tances from each other, and each rod sup 

70 

75 
ports aheating coil support of insulating 
material, preferably from clay, which when 
baked will withstand a high degree of heat and will not crack under ordinary usage. 
A layer or sheet 7 of asbestos is arranged 

on the upper face of the plate 2, and the 
supports. S for the heating coil rest at their 

80 

lower ends on the upper face of the sheet 
and at their upper ends against the lock nuts 
6. The lock auts 6 are turned down just far 85 
enough to touch the upper ends of the tubu 
lar supports 8, but are not tightened, since 
the unequal expanding and contracting due 
to heating and cooling might injure the sup 
ports of the heating coil were they clamped 
tightly between the nut and the lower plate 
2. Each of these tubes or supports 8 has a 
longitudinally extending opening 9, through 
which a rod 3 passes, and it SS be noticed 
from an inspection of Figs. 3 and 4 that the 
said supports are oblong in cross section, 
the opening 9 being eccentric or nearer one 
end of the long axis of the cross section than 
the other. Each support is notched horizontally at 
spaced intervals as indicated at 10 at the 
end of the long cross sectional axis remote 

* from the opening 9 and the heating coil indi 
cated at 11 is supported in these notches 10. 
The lower plate 2 is larger than the upper 
late, and the heater proper is completed 

by a body in the form of a frusto-conical 
sleeve 12, which fits outside the plates 1 and 
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2. A lining 13 of asbestos is arranged on 
the inner face of the body, and legs 14 Sup 
port the body, each leg being connected at 
its upper end to an outwardly bent lug 15, 
on the lower edge of the body and at its 
lower end each leg engages a base 16 of 
asbestos board. w 
That portion of the heater constituted by 

the plates 1 and 2, the rods 3 and the heating 
coil supports 8, is also connected with the 
base in spaced relation by means of bolts 17, 
and spacing members in the form of por 
celain knobs or sleeves 18 encircle the bolts 
between the lower plate 2 and the base 16. 
The upper and lower plates and connected 
parts and the body 12 of the heater are thus iheld in proper spaced relation by the legs 
14, the bolts 17, and the knobs 18. The base 16 is preferably provided with legs at its 
corners in the form of screws 19, the Said 
screws serving also to connect the legs 14 at 
their lower ends with the base. The Screws 
are passed through the legs and through 
the base and are of a length to extend below 
the base to space the base above the Support 
upon which it rests as shown in Fig. 2. 
A switch plate or board 20 is supported 

between the base and the plate 2, the Said plate being approximately triangular and 
having its base outward. A binding post 21 
is arranged at the apex of the plate, and a 
switch lever 22, is pivoted to the binding 
post. A second binding post 23 is connected 
with the left hand corner of the switch plate, 
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and the lead wires 24 and 25 from the source 
of current, in the present instance, a battery 
26 are connected with the binding posts 21 
and 23. - 

Contact buttons 27, 28 and 29 are arranged 
in line with the binding post 23 and a line 
through the said binding post and contact 
buttons is parallel with the base of the Switch 
plate. A lead wire 30 connects the binding 
post 23 with one end of the coil 11, the upper 
end, in the present instance, and a Second 
lead wire, connects the other end of the coil, 
the lower end in the present instance with 
the contact button 28. A third lead wire 
32 leads from the contact button. 29 to the 
center of the coil, and it is obvious that when 
the switch lever 22 is in the position of Fig. 
9 the current will flow by Way of the lead 
wires 25 and 30 through half the coil, re 
turning by way of the lead wire 32, the 
switch lever, and the lead wire 24. When 
the switch lever is on the button 28, the cur 
rent will flow by Way of the lead wires 25 
and 30, through all the coil, returning by 
way of the lead wire 31, the switch lever 32 
and the lead wire 24. When the switch 
lever is on the button 27 the current is in 

65 

terrupted. It will be understood that in 
practice the heater will receive current from 
a lighting circuit. - 
The upper plate 1 of the heater is provided 

2,203,4O6 

with a central opening 33, and the lower 
plate is provided with a co-axial opening 84 
of smaller size, the lining 7 of asbestos hav 
ing an opening registering with the opening 
34. The edge of the opening 33 extends to 
near the inner faces of the supports 8. 

In operation the conducting wires 24 and 
25 are connected with for instance, a 110 
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volt A. C. circuit by means of a plug and . 
the switch lever is thrown into the position 
shown in Fig. 9 in order that the heater may 
heat quickly. After the required degree of 
heat has been attained the switch lever may 
be moved to the plug 28, if desired. The air 
within the inclosing casing of the heater is 
heated by the coil and rises upward passing 
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out through the opening 33. Cold air enters . 
through the opening 34 to replace the heated 
air and is in turn heated. When it is...de 
sired to heat beakers, the disk 35 shown in 
Fig. 6 is used or the disk 36 shown in Fig. 7 
or both may be used if desired, one being ar 
ranged above the other. These disks are of a 
size to fit over the upper plate 1 of the heater 
body, and it is obvious that the uprising 
heated air will heat the disks 35 and 36. 
The disk 35 is provided with openings 37 
arranged in annular series near its periphery 
and the disk 36 is of perforate material. A 
flat bottomed object, as for instance, a beaker, 
when placed upon the heater receives the 
heat as from the ordinary heated plate and 
in addition receives an upward current of 
hot air. ' 

In Fig. 5 a test tube heater is shown, the 
said heater consisting of a ring 38, having 
a depending flange 39 at its outer edge and 
having connected therewith a cylindrical 
body 40 at its inner edge. The upper end 
of the body 40 is passed through the inner 
opening of the ring and is flanged outwardly 
as indicated at 41 above the ring. The lower 
end of the cylindrical body is closed, and 
the side wall thereof is provided with perfo 
rations as shown at 42. In use the cylindri 
cal body 40 is inserted in the opening 33, 
with the flange 39 of the ring 38 resting 
upon the upper ends of the rod 3 and with 
the flange 39 depending outside of the rods. 
The test tubes are placed in the cylindrical 
body, and it is obvious that the heated air 
will pass through the perforations 42 into 
contact with the test tubes, and they will 
also be heated directly from the heating of 
the cylindrical body and the ring. 
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In Fig. 2 a water heater and steam gener 
ator is shown, the said heater and generator 
comprising a cylindrical body 43, having at 
one end a head 44 provided with a central 
filling nipple 45, which may be closed by a 
stopper 46 and the stopper may be perfo 
rated as shown for the passage of a tube 47. 
The head 44 is also provided with an eccen 
tric opening 48 through which is passed a 
stopper 49 having a central axial opening 
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centering the same. 
10 

1,203,406 s 

for receiving a tube 50. The lower head 51. 
of the body 43 has a cer all opening and a 
Second cylinder 52 is inse.ced in the opening, 
the upper end of the cylinder being open as 
shown and communicating. With the cylinder 
43-44-51. 

ing in retaining the heater in place and in 
With the steam generator 43-44-51-52, 

the ring 53 is also used, the said ring being 
especially designet however to permit dis tilling flasks to be heated. Thising as 

5 
shown, is slitted from both its upper and 
lower edges, the slits of one series alternat 
ing with the slits of the other series, and the 
slits are rounded as shown. The tongues 54 
formed at the upper edge between the slits 
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are bent outward in rounding form as shown, 
while the tongues 55 formed at the lower 
edge in the same manner are bent angularly 
outward to fit around the body 12 of the 
heater. 
as shown in Fig. 1, it may be seated directly 
within the tongues 54. 

In Fig. 8 a reduction apparatus is shown, 
the said apparatus consisting of a sleeve 57 
of a size to fit around the body 12 of the. 
heater and to extend at its lower edge to 
about the vertical center of the body. The 
upper end of the sleeve 57 is flattened on 
one axis as shown into elliptical form and 
the said upper edge is notched as indicated 
at 58 at the ends of the long axis of the said 
end. The tube 59 containing material to be 8. --- a casing arranged with its large end down reduced is held in the notches 58, as shown. 
In Fig. 11 is shown a modified arrange 

ment of supporting the heating coil. In 
40 

45 

Fig. 2 the coil is supported within the 
notches 10, while in Fig. 11 the coil 60 is 
Supported by an asbestos cord 61, the said 
cord being arranged in coils alternating 
with the coils of the heating coil. The por 
celain. tubes 62 constituting the supports cor 
responding to the tubes 8 for the coil 11 are 
fitted on rods 63, connected with the upper 
and lower plates 1 and 2 in the same man 
ner as the rods 3 are connected with the 
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plates 1 and 2. The tubes 62 are however, 
cylindrical and the lowermost coil of the as 
bestos cord rests on the lower plate 2. It 
will be understood that the double bottonnor. 
extension of the boiler not only provides the 
means for centering the boiler on the heater 
but also increases the heating surface. 

The last-named cylinder 52: 
passes through the opening 33, thus assist 

When a distilling flask. 56 is used, 

* - 

I claim:- 
1. A heater comprising a frusto-conical 

casing arranged with its large end down 
Ward and provided with a lining of non 
heat conducting material on its side wall and 60 
base, and having axial openings in its top 
and base for the passage of air, a series of 
insulating supports arranged in annular 
form near the side wall, a heating coil sup 
ported by the supports, a switch below the 
base for controlling the flow of current to 
the coil, a sleeve having one end shaped to 
fit around the upper end of the heater and 
having outwardly bent lugs at its upper end, 
and an attachment for use with the heater 
and adapted to seat. upon the top thereof 
within the sleeve, the attachment having a 
tom fitting within the opening of the top of 
the heater. . . . . 

2. A heater comprising a frusto-conical 
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cylindrical extension at the center of its bot 
75 

casing arranged with its large end down 
ward and having axial openings in its top 
and base for the passage of air, a series of . 
insulating supports arranged in annular 
form near the side wall, a heating coil sup 
ported by the supports, a switch below the 
base for controlling the flow of current to 
the coil, a sleeve having one end shaped to 
fit around the upper end of the heater and 
having outwardly bent lugs at its upper end, 
and an attachment for use with the heater 

80. 
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and adapted to seat upon the top thereof 
within the sleeve. . . . . . . ', 3. A heater comprising a frusto-conical 

Ward and having axial openings in its top 
90 

and base for the passage of air, a series of . . . insulating supports arranged in annular. 
form near the side wall, a heating coil sup 
ported by the Supports, and a switch below 
the base for controlling the flow of current 
to the coil. 

'95. 

4. A heater comprising a frusto-conical 
casing arranged with its small end upward 
and having axial openings in its top and 
bottom, a heating element within the cas 
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ing, means for controlling the flow of cur 
rent to the element and a sleeve for sup 
porting articles to be heated fitting around 
the top of the casing and extending above 
the same and having means for supporting 
the articles to be heated. 
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