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To all whom it may concern.: -
Be 1t known that I; TerMAN F. WESTPHAL, 2 c1t1-
residing at Milwaukee,

invented new and usceful Improvements m Auto-
matic Temperature-Regulators for Revoluble Drying

- Apparatus, of which the following 1s a Spemﬁca,tmn

The object of my invention is among other things
to provide a device for automatically regulating the
temperature of a revoluble drying apparatus and re-
lates to that class of driers which are used for drying

‘grain, brewers’ grains, pulp and for any and all pur-
poses where it is desirous to dry material as 1t is being

agitated in a revoluble drying chamber.
It pertains more cspecially to the mechanism for

~ecommunicating motion from the heat actuated con-

tact bearings which are connected with a revoluble
Arying chamber to the temperature controlling valves
or doors by which cool exterior air is admitted nto or
excluded from the revoluble drying c¢hamber or by
which the admission of heat through the agency of
stcam or hot air to the revoluble drying chamber 1s
controlied and regulated. -

My invention is further explained by lefeleme to
the a,u_ompa,nymg drawings, in which, '

IMigure 1 is a side view of a revoluble dlymcr appa-
raius comprising a revoluble cylinder and a furnace

in connection with my heat regulating apparatus.

Fig. 2 is a transverse section of my apparatus drawn
on line X—X of Fig. 1. Fig. 3 is a transverse section

of an expansion chamber which -is connected with

the exterior wall of the revoluble drying cylinder and
adapted with each revolution of the drying chamber
to be brought in contact with the terminals of electric

circuits -through which circuits the heat regulating

doors or valves are automatically controlled. Fig. 4
is a top view of a diaphragm, a side view of which 1s
shown in Fig. 4, with the expansion chamber. TFig.
5 is a front view of the door leading to the drying
chamber.
door ‘in connection with a device for electrically con-

trolling the same, and Fig. 7 is a perspective view of

the doors and revoluble frame shown in Figs. 6 and 7

‘removed from their supporting stationary frame.

Like parts are identified by the saine reference
characters throughout the seveml VIEWS.

The drying apparatus comprising among other
things the central cylindrical smoke flue 1, inclosing
exterior cylinder 2, cylinder supporting rollers 3,
roller supporting shafts 4, shaft supporting journal
bearings 5, chimney 6, chimney supporting chamber
7 and furnace 8 all of which are substantially of the

. ordinary construction.

My invention pertains, as before suggested, more
especially to the apparatus employed for regulating

the temperature within the revolving cylinder 2 as | gravity of the wught 31 acting through its suspension

movement.

I'ig. 6 is a side view of a weight actuated

| the materml is being dried therein, which apparatus

I will now proceed to more specifically describe.

-9 represents the expansion chamber which is rig-
idly fixed to the exterior surfaces of the exterior cyl-
inder 2 and revolves with it. This chamber 9 1s pro-
vided with a flexible metallic diaphragm 10 which is
preferably stamped to form a plurality of concentric
corrugations 11, which corrugations serve to increase
the flexibility of the same and thercby facilitate 1ts
The chamber 9 when in use is provided
with an expansive substance which expands and con-
tracts corresponding with the temperature within
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the revoluble cylinder to which the chamber is at-

tached.

12 is a rectangular frame or bmcket which is secured
to the cylinder 2 centrally above the diaphragm
chamber 9 and serves to support a plurality of electric
terminals 13, 14, 15 and 16 which are adapted to reg-
ister and contact with the stationary contact bearings
or brushes 17, 18, 19 and 20 with each revolution of
the cylinder 2, whereby electric circuits are closed,
as hereinafter described, between the battery 35 anc

| the operative mechanism of the draft doors and steam

controlling valves.
The center of the diaphragm 10 is provided with a

contact bearing 22 which, when the contents of the
chamber 9 expands, is forced outwardly and whereby
the switch bar 23 is forced in contact with the terminal
25, motion being communicated from the contact bear-

ing 22 to the switch bar 23 through the ad]ust&blt,

screw 24, and whereby an electric circuit is closed
through the medium of which the temperature regu-
Iating doors or valves are operated so as to reduce the
temperature in the drying chamber when, as a conse-

quence, the temperature in the expansion chamber 9

will be lowered and the movement of the contact bear-

ing 22 will be reversed whereby the switch bar 23 is
brought by its own resiliency in contact with the

terminal 26 and an electric circuit is closed through
the medium of which the heat regulating doors and
valves are reversed and the temperature raised, where-
by the heat in the chamber may be retained at any
desired predetermined temperature -which 1s best
adapted to dry the contents in the drying chamber.

When the temperature is normal the switch bar 23
which is actuated by the diaphragm will be out of con-

tact with the terminals 25 and 26. 27 represents a
door by which air is admitted to or excluded from the
drying chamber. This door is centrally pivotally sup-
ported upon a shaft 28 and is retained in 1its closed po-
sition indicated in Fig. 6 by the latch 29 which en-
gages the respective ends of the door on one side of the
recess 30 as said door revolves.
leased from its retaining latch 29 automatically re-
volved on its supporting shaft and opened by the

The door 18 when re-

70

75

80

85

90

100

106

110



- rigidly fixed to the shaft 28.
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cord 32.and cord suppmtmﬂ' pulley 33 which pulloy 18

out of contact with the door 27 by the action of the
electro-magnet 34. It will be understood that the
door 27 and door inclosing frame 43 are rigidly con-
nected together and mounted upon a shaft 28 at right
angles to each other as shown in Fig. 7 of the drawings.

It will be understood that when the temperature in
the drying chamber is normal the bearings 13, 14, 15

and 16 will be brought in contact with the brushes 17,
18, 19 and 20 with each revolution of the drying Lham-
ber without closing an clectri¢ circuit or without per-
forming any useful function whatever.

. When, how-
ever, the temperature is above or below the normal,

the diaphragm 10 and the connecting switch mecha,n- |

1sm will be actuated as hereinbefore described whereby
the necessary electric circuits will be formed for actuat-
ing the draft controlling doors or the ste&m controlling
valves, as hereinbefore described. |

It will be understood that the electric cir cult 18

formed between the battery 35 to the switeh bar 23
through the conductor 35” brush 17, contact bearing 13,

conductor 367, bracket 12, and switch supporting block
48 and that the électric currt,nt 18 communicated to
the door opening mechanism whern, the temperature is

- excessive from the switch bar 23 which will thereby
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be brought in contaet with the terminal 25 through the
terminal 25, bar 25/, conductor 37, contact bearing 15,
brush 19, conductor 38, contact bearing 39, revoluble
terminal 40, shaft 28, bracket 41, conductor 42, electro-
magnet 34, whereby the electlo-magnet 18 energmed
and the latch 29 which serves as an armature is brought

out of centact with the door and the door released,

when said door is free to be actuated by the weight 31,
a8 hereinbefore descnbed when said door is caused to

“revolve a fourth of a revolutlon on its supporting shaft,

whereby the door frame 43 is brought to the vertical

“when 1t is engaged by the latch 29 when the door is

thereby locked in its open position at right angles to

the frame 43. When the door it thus opened the

temperature in the drying chamber will of course be

Jlowered When a reverse movement will be eommum-

cated through the diaphragm 10 and contact bearing

22, whereby the position of the electric switch 23 will

be reversed and the same brought in contact with the
terminals 26 whereby. the electric circuit will be
closed between said battery 36 and the door actuating
latch through said switch bar 23, terminal 26, bar 267,

conductor 44, bearing 16, brush 22, conductor 46, con- -

tact bearing 47, revolving contact bearing or terminal
40, shaft 28, bmcket 41, conductor 42 and thence to the

electro-magnet 34 whereby the eleétro-magnet is again.

energized and said latch 29 18 drawn out of engagement
with the recess 30’ of the revoluble frame 43, whereby

said frame is released when' the door and frame are

again revolved on their supporting shaft and the door

brought to a closed position where it is retamed by |

gald latch.

It will be understood that if the electric cn:cmt be-
tween the battery with the electro-magnet were to re-
main closed after the door has been released then the

- Jatch would ot be in position to engage the revoluble

65

door inclosing frame. Consequently it becomes neces-

sary to break the electric circuit when thei_door is re- |
leased so that the latch 29 will be released from the |

The latch 29 is thmwn'*

{
I

expansion

pansion chamber, a plurality of contact bearings forming -
electric terminals supported from said revoluble chamber,

862,226

elegtr{j-magnet and brought back to its normal position,
preparatory to engaging the frame, and as a cohsequence
the electric circuit would be closed bétween the bat-
tery and electro- -magnet with each revolution of the
drying drum. It therefore becomes necessary to pro-
vide means for automfztlea,lly cutting out the electric
circuit as soon as either the door or door supporting
frame escapes from the latch. Thisend is accomplished
by the movement of the revolving terminal 40 which is
supported upon the end of the door supporting shaft 28.

It will now be understood that when the door is in

the closed position, indicated in Figs. 5 and 6, the
terminal 40 will be brought in contact with the resilient

contact arm 39, whereby the electro-magnet 34 will he
energized and the latch 29 drawn out of contact with
the door when the door will be free to revolve as pre-
viously described, whereby the revolving terminal 40
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will be brought out of contact with the arm 39 and the

electric circuit will be cut out when said terminal 40
will be brought in contact with the circuit closing arm

47 when contact will be made at this point preparatory

to closing the electric circuit as soon as the temperature

in the heater has been so reduced as to close the electric
circuit between the switch bar 23" and the opposite

‘terminal 26, it being understood that the door 27 will

remain in 1ts open position and no current of electricity
will pass:-from the battery to the electro-magnet until

“the circuit is closed by the lowering of the tempemture |

and consequently the closing of the circuit, as described.

We have thus far described the mechanism for auto-
'matlcally opening and closing the door through which
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cool air is admitted to or excluded, from the drying

chamber, which mechamsm 18 equally adapted for
opening and closing an electric circuit with a steam
controlling valve or other similar mechanism used. for

controlling the admission of steam or hot air to the dry-
ing chamber, as hereinbefore described:

¢ I will now
proceed to describe the mechanism by which the elec-
tric circuit is closed between the battery and the bell
H1.

lowered suﬂimenly the adjustable terminal 52 will be

When the temperature in the drying chamber has.
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prought in contact with the ter minal 53 and an electric .

circuit will be closed between the battely and the bell
as follows: Beginning with the battery 35 it is closed
through the conductor 35/, brush 17, contact bearing
13, conductor 36/, frame 12, frame supporting cylinder
2, expansion chamber 9, diaphragm 10, contact bearing
22, adjustable terminal 52, terminal 53 which last
named terminal is 1nsu1ated from and suppmted by

switch bar 23, conductor 54, terminal 14, brush 18, con-
ductor 55 and from thence back to the battery through
the conductor 60 and bell 51, whereby a signal will be

sounded and the operator will be notified that the ap-
p&ratus requires his attention.

Having thus described my invention what I claim as

‘new and desire to secure by Letters Patent is,

1. In a device of thé desecribed eclass, the, combina-.
tion with 2 revoluble drying. chamber of an expansion

chamber, a contact bearing adapted to be moved by the

and contmction of the -contents of said ex-

a. plurality of stationary brushes forming electric termi-
nals adapted to contact with said contact beurings with
each revolution of the drying chamber, a switeh bar
vieldingly supported from said drying chamber and adapt-
e¢d to revolve with it, a stationury battery located at a
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distance from said emteh bar, means for fermmg an elec- 1
tric circuit betweén said battery and said switch bar .

with each revolution of said drying chamber, electric ter-
minals located upon the respective sides of said switch
bar ‘against which said bar is adapted to coatact as the
same is raised or lowered, means for communicating for-
ward and backward movement from -the' contact bearing
of said expansion chamber to said sw1tch Dbar as the con-
tents of said chamber is expanded and contracted, a-door
or valve, mechanism for operating such door or valve,
means for closing an electrie  circuit between either of
said terminals and-the door or valve actuating mechanism

position of said door or
changed,: opened 1f closed and closed if opened. -

9. In a device of the described class the combination
with a revoluble drying chamber of an expansion chamber

provided” with a flexible” diaphragm, a .contact- bearing .

connected with and adapted to be moved by said dia-
phragm, a metallic frame supported above said diaphragm,
a plurality of contact bearings forming electric terminals

supported from said frame, a. plurality of stationary
brushes forming electric terminals adapted to contact

with said contact beelings with each revolution of the
drying chamber, a switch bar yieldingly supported from
said frame, a stationary battery located at a distance

from said switch -bar, means for forming an electrie ecir-

cuit between said battery and said switch bar with each
revolution of szid drying chamber, electric terminals lo-
cated upon the respective sides of said Switch bar against
which ~said bar is adapted to contact as the same  is

raised and lowered, means for cemmunlcqtmg a forward
and Dackward movement from the contact bearings of
said expansion chamber to said switch bar as the contents j
of snid chamber is expanded and contracted, a door or

ﬂlve, meehumem for operating such door or valve, means
for closing an electric circuit between either of said ter-

‘'minals and the door or valve actuating mechanism with

each revolution of said drying chamber whereby the posi-

tion of said door or valve will be automatically changeqd,-

- and opened if cleeed and <closed if open.
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3. In a device of the described class, the eembinetlen' '
with a revoluble drying chamber of an expansion chamber,
A contact 'Jbearing adapted to be moved by the expansion

and contraction of the contents of said chamber, a plu-

rality of contact bearings forming electric terminals sup- |

ported from said revoluble chamber, a plurality of station-

ary brushes forming electric terminals adapted to contact -

with 'said first named contact bearings with each revolu-
tion of the drying chamber, a switch bar yieldingly sup-
paorted from siid drying chamber and adapted to revolve

with it, a stationary battery located at a distance from

said .switeh bar, means for forming an electric circuit be-
tween said battery and said switch bar with each revolu-

tion of sald drying chamber, electric terminals located

upon the respective sides of said ewllteh bar against which
said Dbar is adapted to. contact as.the same Is raised or
lowered, means for eemm:a:m1::ieeting.3,J a forward and bhack-
ward movement from the contact bearing of- said expan-
sion chamber to saild switch bar as the contents of said
chamber is expanded and contracted, a draft door com-
municating with the revoluble drying chamber centrally

5uppmted upon 4 1eveluble shaft, means for locking said .

door in its closed and open position, means for automatic-

ally revolving said door when released from its locking

mechanism, means. for closing an electric circuit between
either of sald terminals and the locking mechanism of

said door with each revolution 'of sald drying ehambel .

when the switch bar is.in contact with said terminale

4. In a device of .the described cleee} -the, cembinetieni

" with a reveluble drying chamber of an expaneion chamber,

79

a contact bearing adapted to be moved by the expansion
and contraction of the contents-of said chamber, a plu-

yrality of contaet bearings forming electric terminals sup-

ported from said revoluble chamber, a plurality of sta-

tionary brushes forming electric terminals adapted to con- |

gaid drying chamber, whereby the
valve will be eutemetieally "

il

raised or lowered,

taet with said first named contact- heeringe with eeeh
revolution of the drying chamber, a switch bar yieldingly

supported from said drying chamber and adapted to re-
-volve with it, a stationary battery located at a distance
from said switch bar, means for forming an electric ecir-
cuit between said battery and said switch bar with each

revolution of said drying chamber, electric terminals lo-
cated‘upon the respective sides of said switch bar against

|- which said bar is adapted to contact as the same is
means for communicating a forward ~
.and backiward movement from the contact bearing of said
expansion chamber to.said switch bar as the contents of

said- chamber is expanded and contracted, a revoluble door
and door inclosing frame erlenged at right angles to said
door and supported upon the same shaft, said door and

frame being provided at their respective ends with recesses
for the reception of a retaining latch, a retaining latch
pwetally supported upon said stationary frame above said .

door and revoluble frame, said latch being adapted to
serve the two fold purpose of a latch and an armature to
an electro-magnet, an electro-magnet located in close prox-
imity .to said latch, means for closing an electric circuit
between elther of said terminals and said electro-magnet
with each revolution of sald drying chamber when said
terminals are in contact with said switch bar, whereby said
lateh is drawn out of engagement with said revoluble door
and said door -inclosing frame and said door is opened and

| ‘closed and the temperature of said drying cylinder thereby-

1eguleted
5. In a device ef the deseribed claee, the cemblnatlen

with,e revoluble drying chamber of an expansion chamber,

a contact bearing adapted to be moved by the expansion
and contraction- of the contents of said chamber, a plu-

rality of stationary brushes forming electric te__rminals‘*
adapted. to contact with said first named contact bearings -

with each revolution of the drying chamber, a switch bar

yieldingly supported from said drying chamber and adapted
‘to revolve with it, a stationary battery located at a dis-
‘tance from. said switch bar, means for forming an electric

circuit between said battery and said switch bar with each

revolution of said drying chamber, electric terminals lo-

cated upon the respective sides of said switch bar against

‘which said@ bar is adapted to .contact as the same Is
raieed or lowered, means for communicating forward and

backward movement from the' contact bearing of said ex-
paneie‘n chamber to said switch bar a8 the contents of said
chamber, is expanded and eentreeted ‘a revoluble door a
door ineleeing frame arranged at right angles to sald door
a door and frame eupperting shaft, sald door and frame

‘being previded at their respective ends with recesses for

the reception‘of a retaining latch, a retaining letch pivot-

. ally supported upon said stationary frame above sakd door
"and revoluble.frame, an armature affixed to said latch, an

eleetre—megnet located in close proximity to said armature,

means for closing an electric circuit between either of said

terminals and sald electro- megnet with each revolution of

said drylng chamber, when said terminele are in contact.
" with. sald switch bar, ‘means controlled by the revolving
movement of said draft door and revoluble door inclosing
frame for opening the electric cirecuit between eifher of

said terminals and said electro-magnet the instant said
latch is brought out of engagement with the retaining re-
cess of said dcor or doer inclosing frame, whereby said
latch will remain In its normal position out of contact with

_the electro-magnet and the electric circult cut.out after
having disengaged the latch from. the door or frame during
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the interval of time that the switeh bar Is being moved -

from one of said terminals to the other by the ehange of

-tempereture in the drying chamber.

In testimony whereof I affix my elgnature in the pres-
ence ef two witneeeee |

HERMAN F. WESTPHAL.
‘Witnesses : ' - |

JAS. B. KRWIN,
0. R. ERWIN,
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