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The present invention relates to 2 new and
useful arrangement for automatically setting
the regulating organs of steam boilers.

n such arrangements difficulties arise from

5 the circumstance that the members for re-
gulating the steam boiler as for instance the
conveyor grate, the organs for regulating the
atr supply and the flue gas escape ete., re-
quire very large setting forces, while the

10 measuring instruments for controlling the
adjustment of these members have only very
small turning moments. Such instruments
are necessary for measuring the draught of
air, the temperature, the carbonic acid con-

15 tents of the flue gas ete.

In order to overcome these difficulties a
bridge connection is used according to the
invention as an arrangement for the auto-
matic regulation of steam boilers.” The re-

20 sistance in one branch of the bridge is regu-
lated by means of a measuring device which
may indicate for instance the steam quantity
or ancther factor. The current in the diago-
nal branch of the bridge controls a motor

25 which moves the boiler member to be regu-
iated. In dependence of the adjustment
{ransmitted to the member another branch
resistance of the bridge is regulated as long

as the bridge equilibrium is re-established.

30 In this mannér an extracrdinary increase of
power is produced wlien using suitable con-
structional elements, The energy necessary
to deflect the pointer of a sensitive measur-
ing instruinent in the 50th part of its range

'35 is about 5.107'% ‘watt. Such a deflection is

sufficient for starting an electromotor of 500
watts with the aid of a bridge connection.
Therefore the usc of a bridge connection for
_the reaulation of the boilers provides the pos-

40 sibility of increasing the effect of a small
controlling force with respect to the regula-
tion.” Moreover, the elements of the new ar-
rangement have not only a high sensitive-
~ness but also such a strength as to afford ef-

45 ficiency 1n service.

Another feature of the invention consists
in providing an auxiliary force produced by
means of an auxiliary device for controlling
the regulation movements, said auxiliary de-

50 vice being operative only during periodical

i

intervals which can be set at will. This aux-
iliary device whereby the auxiliary force is
produced coacts with a measuring instrument
m such a manner that a determined amount
of the regulating movement will result from
the operation of the auxiliary device which
may be for instance a depression bar. The
depression bar may close a contact either pre-
pared by the measuring device for regulating
a branch resistance of the bridge or by the
relay lying in the diagonal branch. In both
cases, 1t is possible to produce a regulation
of the boiler member to be regulated, only
when the controlling instrument indicates a
predetermined deflection from its normal po-
sition. Thereby the drawback of a too large
amount of regulation is avoided in a simple
manner. ,
- In the drawing several embodiments of the
invention are represented by way of example.
_ Fig. 1 illustrates a first example of execu-
tion.
Fig. 2is a second embodiment of the inven-
tion.
Fig. 8 shows a side elevation, and

_ Fig. 4 a front view of the controlling relay
of Fig. 2.

" Referring to Fig. 1 the steam boiler 1 is
provided with a superheater. The super-
heated steam flows through the conduit 2. A
thermo couple 3 and a galvanometer 4 are
adapted to measure the temperature of the
steam. By means of a lever 19 2 member—
not shown—7for regulating the entrance of the
hot flue gases to the superheater can be ad-
justed. The lever 19 is connected by a rod
5 to a screw-nut 6 which moves along a spin-
dle.7 driven by a motor 8. The screw-nut 6
carries a contact 9 which slides on the resist-
ance 10. A second resistance 11 extends be-
low the pointer 12 of the galvanometer 4,
while a depression bar or depressor 13 is ar-
ranged above. The depressor causes the
pointer 12 to make contact on the resistance
11 at periodical intervals. The means for op-
erating the depressor 13 are not represented
in Fig. 1. The resistances 19 and 11 are con-
nected together to form a Wheatstone bridge,
which is fed from the direct current lines
20. In the diagonal branch, leading from the
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axis of the pointer 12 to the sliding contact
9, 1s inserted a relay 16 which controls the
circuit of the motor 8. When the upper re-
lay contacts are closed the mator®is connected
to a battery 17:and at the closing of the lower
contacts to a battery 18, the current in the
motor circuit flowing then in opposite direc-
tion... Therefore the motor will start for ro-
tation either to the right or to the left.

- The pointer 12 is pressed down on the re-
sistance 11 at periodical intervals. If _the
superheated steam has reached the desired
temperature, the relay 16 is not excited: If
the pointer 12 however makes a deflection the

equilibrium of the bridge is disturbed. Then

at the closing of the contacts 11, 12 the relay
16 is excited;and the motor 8 moves the lever
19 by meansof the elements 7, 6,5. The motor
only tyrns.the spindle 7 as long as the con-
tact 11, 12 remains closed. When the. de-
pressor,13.moves upwards and breaks the con-
tact 11, 12 the motor 8 stops. The time in-

tervals between the successive contacts and:

the duration of each contact may be set in ac-

5 cordance with the special conditions of work:

ing. . ,
‘Fig. 2 represents another. embodiment of
the invention in.which the periodically act-
ing auxiliary, force is.effective at the relay in
the diagonal:branch, of the bridge. 22 1s a
steam boiler with a steam piping 23 to which
a pressure measuring device 24 1s connected.
The piston 25 of this device turns a shaft 27
by means of a suitable gearing 26. Preferably
the piston 25 is continuously rotated in order
to compensate for losses due to friction. On
the shaft 27 there is arranged a regulating
resistance, 28. . This resistance.is.constituted
by a hollow ring of insulating material in
which is placed a resistance wire and a suit-
able quantity of mercury completely or pact-
l¥ short circuiting this resistance according
to the position of the holiow ring. The re-
sistance 28 belongs to a Wheatstone bridge 29

5. which besides comprises constant resistances

30..31,.32 and a second regulating resistance
23 of the same construction as the first regu-
lating resistance 28. In the diagonal branch
of the Lridge a relay 35 is arranged which
controls a motor 34. The construction of this
relay will be described with reference to Figs.
3.and 4. The motor 34 moves the regulating
mermber 36 for the air supply of the steam
boiler 22. The- air enters into the boiler
through a tube 37 to which a device.38 for
measuring the draught is connected. The es-
sential part of this device is a bell 39 which
moves.up and down and turns a shaft 42 by
means of a.toothed rod 40 and a spur wheel
41. The shaft 42 carries the regulating re-
sistance 33. .

Referring to Figs. 3 and 4 the relay 35 com-
prises a pointer. 48 with a Little plate 49 at its
free end. The plate 49 plays above two sup-

i ports;50 and 51 separa‘ed from each other by

1,732,060

a gap. Under this gap four plate Springs
522-529 are horizontally fixed. These springs
ave adapted to coact with four counter con-
tacts 532-53¢ for controlling the circuit, of the
motor 43 for clockwise and counter-clockwise
rotation. Over the pointer 48 two depression
bars or depressors 54* and 54° are arranged
side by side movably about the axis 55. Each
of the depressors 54* and 54° is coupled by
means of the elements 56,57 to an angle lever
58 which normally is only influienced. by a
spring 59. The free end 60 of the lever 58
serves ‘as the armature of an electromagnet
62 which is excited by a coil 61, The circuit
of the coil 61 is closed and interrupted in
periodical intervals, For this purpose (see
Fig, 2) one end of the coil 61 is connected
over a wire 63 to the positive pole 64 of a
source of direct current and the other end
over the wire 65 to a contact.piece 66. The
contact plece 66 is fixed upon a drum 67
which is rotated with constant. speed by a
motor 68, . . . .

The contact piece 66 touches at each rotation
of the drum a stationary brush 69 which is
connected over the wire 70 to the negative pole
71 of the source of current. Each time the
magnet 62 1s electrically excited the end 60 of
the lever 58 is attracted in opposition to the
ferce of the spring and, by the coupling 56,
57, the depressor 542 is moved. downwards.
If the pointer 48 just. in this moment stands
below the depressor no contact is closed at 59,
53* and 52°, 53°, because the plate 49 prevents
the depressor from entering the gap between
the elements 50, 51. If the pointer however
has a position out of the range of the depres-
sor the depressor reaches the position 54’
(Fig. 3) represented in dotted lines, whereby
the plate springs 52* and 52° in the position
527 shown in dotted lines touch the counter-
contacts 53* and 53* and therefore close the
motor circuit. The manner of operation of
the depressor 54° which actuates the contact
springs 52¢ and 52¢ is quite the same as that
described with respect to the depressor 54,

It would be possible to mount the contacts
52°-52% on the front sides of the depressor
without changing the manner of operation
above described.. The contacts control the
circuit of the motor 34 for turning to the right
or to the left, the motor being connected to
the contacts by means of the lines 72 and 73.
A suitable source of current is connected at
74, Fig. 4.

The working of the arrangement shown in
Tig. 24 is as follows: If the axis of rotation
of the resistance 28 is driven by the steam
neasuring device 24 the equilibrium in the
bridge 29 will be disturbed.” In the diagonal
branch will then flow a current which will
produce a deflection of the pointer 48 of the
measuring instrument 35. The depressors
542, 54* are attracted and released at regular
time intervals, which can be set at will, by. its
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electromagnet 62 which is energized and de-
energized by means of the time switch gear
66, 69. Accordingly in the manner above
described the contacts 522, 53* and 52, 53 or
the contacts 52¢, 53¢ and 529, 52¢ are closed
and opened owing to which the motor 34 will
be switched on. = As long as the contact is
maintained, the motor 84 will rotate and
regulate the damper 36. Thereby the air
supply will change, until the resistance 33 will
be regulated by the device 88 in such a manner
that the equilibrium in the bridge 29 will be
re-established. :

An essential advantage of this embodiment
of the invention is that by a suitable choice of
the time intervals for the working of the
auxiliary force in the diagonal conductor
there can be set at any time that time depend-
ence of the sequences of working of the single
switch members, which corresponds to the
working conditions. In this way it is pos-
sible to avoid entirely or at least practically,
any swinging of the motor 34 about the de-
sired setting position.

By the term “operating characteristic” as
employed in the claims is to be understood a
factor or condition connected with the opera-
tion of a steam boiler and usually measured so
as to be kept within certain limits to obtain
optimum or predetermined results; such “op-
crating characteristic” includes the pressure
or quantity of the steam produced, the tem-
perature of the steam, the composition of the
flue gases, ete.

What we claim as our invention and desire
to be secured by Letters Patent is:

1. In an arrangement for the regulation of
steam boilers including a regulating member,
the combination of a first resistance, an in-
strument adapted to be adjusted automatical-
ly in response to changes in an operating
characteristic of the steam boiler and adapt-
ed to regulate said first resistance, a motor
for moving said regulating member of the
steamn boiler, a relay for controlling the cir-
cuit of said motor, a second resistance, means
for regulating said second resistance in ac-
cordance with the actuation of said regulat-
ing member by said motor, electrical connec-
tions between said first resistance, said sec-
ond resistance and said relay respectively ar-
ranged in such a manner as to form an auto-
matically actuating bridge with said relay in
its diagonal branch, and auxiliary means co-
ordinated to one element of said bridge and
adapted to make the bridge operative only
during periodical intervals,

2. In an arrangement for the regulation of
steam botlers including a regulating member,
the combination of a first resistance, an in-
strument adapted to be adjusted automatical-
ly in response to changes in an operating
characteristic of the steam boiler and adapt-
ed to regulate said first resistance, a motor
for moving said regulating member of the

3

steam boiler, a relay for controlling the cir-
cuit of said motor, a second resistance, means
for regulating said second resistance in ac-
cordance with the actuation of said regulat-
ing member by said motor, electrical connec-
tions between said first resistance, said sec-
ond resistance and said relay respectively ar-
ranged in such a manner as to form an auto-
matically actuating bridge with said relay in
its diagonal branch, and a depression bar act-
ing upon one of the elements of the bridge for
making the bridge operative only during pre-
determined intervals.

3. In an arrangement for the regulation of
steam boilers including a regulating member,
the combination of a first resistance, an in-
strument adapted to be adjusted automatical-
ly in response to changes in an operating
characteristic of the steam boiler and adapt-
ed to regulate said first resistance, a motor
for moving said regulating member of the
steam boiler, a relay adapted to prepare a
centrolling contact for said motor, a depres-
sion bar for closing the contact of said relay
only during predetermined intervals, a sec-
ond resistance, means for regulating said sec-
ond resistance in accordance with the actua-
tion of said regulating member by said mo-
tor, and electrical connections between said
first resistance, said second resistance and
said relay respectively arranged in such a
manner as to form an automatically actuat-
ing bridge with said relay in its diagonal
branch. -

4. In an arrangement for the regulation of
steam boilers including a regulating member,
the combination of a first resistance, an in-
strument adapted to be adjusted automati-
cally in response to changes in an operating
characteristic of the steam boiler and adapt-
ed to regulate said first resistance, a motor
for moving said regulating member of the
steam boiler, a depression bar for closing the
contact of said relay, an electromagnet for
moving said depression bar, a time switch for
energizing said electromagnet only during
predetermined intervals, a second resistance,
means for regulating said second resistance
in accordance with the actuation of said reg-
ulating member by said motor, and electrical
connections between said first resistance, said
second resistance and said relay respectively
in such a manner as to form an automatically
actuating bridge with said relay in its di-
agonal branch. »

5. As an arrangement for the regulation
of steam boilers including a regulating mem-
ber, an automatically acting bridge connec-
tion including a first resistance wire arranged
together with a quantity of mercury in a hol-
low ring of insulating ‘material, said ring
being mounted on a shaft, a second resist-
ance, and a relay in the diagonal branch, in
combination with an instrument adapted to
be adjusted automatically in response to
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changes in an operating characteristic of :the
steam boiler, and:adapted to turn the shaft
of said first resistance, a motor-for adjusting
said regulating member of the steam boiler,
said: motor being. controlled by said- relay
and means for regulating said second resist-
ance in accordance with the actuation of said
regulating member by said motor.

6. As an arrangement for the rcgulation
of steam boilers including a regulating riiem-
ber, an automatically acting bridge-counec-
tion including a first and a second resistance
and a relay in the diagonal branch, both re-

sistances comprising a , resistance wire and a
quantlty of mercury arranged within:a hol-
low ring,in combination with an iustrument
adapted to ke adjusted ‘automatically in re-
sponse to changes in an operating character-
istic of the steam botler, said instrument be-
ing adapted to move the shaft of said- first
resistance, a depressor for closing-the contact
of said bridge relay only- during predeter-
mined intervals, a-motor for adiusting said
regulating member of the steam - boiler, said
motor béing controlled: by said bridge relzy
contact, and means:for automati 0‘111\' noving
the shaft of said second resistance in -accord-
ance with the actuation of said regulating
member by-said motor. :

7. In aregulating system for steam boilers,
includinga: iWheatstone bridge, the combinia-
tion of a pointer: instrument: ‘in the’ diagonal
branch.: of: said bridge, an electric mrcmt a
group of movable contacts controlling said
circult, and-an-auxiliavy: device-for a¢tuat-
ing said -contacts- to close - said. circuit,. the
pointer of said instriment; when the:-bridge
is in equilibrium, preventing said: auxiliary
device from actuating said contacts, and

when said equilibrium is disturbed permit--

ting actuation of said contacts by said device.

8. Ina regulating system fer steam boilers,
including a IWheatstone bridge, the combina-
tion of a motor circuit, a group of movable
contacts contlolhng eaid cir cult, o depression
bar spaced from said group of coutacts Tor
depressing the latter to close said motor cir-
cuit, and a pointer instrument in the diagonai
branch of said bridge having'its-pointer mov-
able in the space between suikd depression har
and group of cottucts, said pointer, when the
bridge is in equilibrium, preventing said-de-
pression bar from depressing said contacts,
and when said equilibrivum is disturbed: per-
mitting depress:.on of said contacts by said
bar.

9. Inaregulating system for steam boilers,
including a Wheatstone bridge, the combina-
tion of a motor circuit, a gloup of stationary
contacts in said motor circult, a group of
movable centacts co-operating with said sta-

tionary contacts to control said motor cireuit,
two depression bars lying side by side and

spaced above said movable contacts, for de-
pressing the latter into contact with said sta-

1,732/60

tionary contacts; and a pointer instrument
in- the diagonal branch of said bridge hav-
ing its pomtu moévable in the space Letween
said depression bars and said group of mov-
able contacts, said pointer, when the bridge
1s in equilibrium, preventing said depression
bars from depressing said movable contacts;
and when said equilibrium 1s disturbed per-
mitting depression of certain of said con:
tucts by one of said depression bars and pre-
venting the other bar from functioning.

10. In an arrangement for the automatic
regulation of steam boilers including o regu-
lating member, the combination of a-first
resistance, an instrument adapted to be ad-
justed automatically in response to changes
in an operating characteristic of a:steam
boiler and operatively associated with: said
resistance to vary the same upon defiection
irom-a nermal position, a regulating mem-
ber, a' motor connected to said member to
adjust the same, an electrically: responsive de-
vice for controlling said motor, a second re-
sistance, means for regulating said second
resistance inresponse to the actuation of said
regulating member, and electrical connections
between said first resistance, said second re-
sistance and said device so arranged as to
form a bridge with said device in the'diagonal
bxﬂrich
In test 1mony Whereof we affix. onr 51gna-

tures.
MA}x MODLLER
MANFRED SCHLEICHER.
KXARL KLUGE.
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