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To all whom it may concern:

around its edcre with a small insulating-space,

30, and rod 32, moving with the armature, will

11 and 12,which break the continuity, respect-
Be it known that I, GEORGE M. STERNBERG, | ively, of the metal facings of disks 9 10. .
of the United States Army,, temporarily resid- Upon the metal facing of disk 9 bear two
ing in Baltimore, Maryland, have invented | brushes, 13 14, and -upon metal facing of disk 53
5 celtfun new and useful Impr ovementsm Klec- | 10 the brushes 15 16, the brushes 14 and 16
tric Temperature-Regulators, of which the fol being mounted each in a metal post connected
lowing is a 5pe01ﬁcatlon with the insulated binding - posts 17 18, re-
My invention relatestoelectrictemper ature- spectively, aswill be seen byreference to Figs.
regulatms of that class in which two electro- | 1 and 2, while brushes 13 and 15 are mounted 50
ro magnels, both In circuit with a suitabie ther- | upon a seﬂ'mentfﬂ post, 19, of insulating ma-
mostat, actuate a valve or other device forad- | terial.
mitting heated air or cold air into the space Two electro-magnets, 2021 —one on each side
the temperature of which it isintended to con- | of the toothed Wheels-—-ale arranged for actu-
trol, so as to be maintained uniform, the op- | ating the armature-levers 22 23, provided with 65
15 erablon being entirely automatic. In appara- | armatures 24 25, respectively. At the free
tus of this kind as heretofore constructed the | end of each armature-lever there is a slot, 26,
admission-valve could not be controlled from | in which is pivoted a pawl, 27, provided with
every position which it occupied, either acci- | a head shaped with two laterally - projecting
dentally or intentionally. It could only be | spurs, 28 29, upon one of which, 29, a spring, 7o
20 actuated "from two particular positions— | 39, fixed to "the armature, 1mpinges, tendmg
namely, either when elased entirely or when | to throw the pawl forward to bring it into en-
_entirely open. | gagement with one of the toothed wheels 6 7.
It is the object of my invention to so con- When the armature is in its elevated posi-
~ struct a temperature-regulator as to admit of | tion, as shown in Fig. 1, the spur 28 of the 753
25 the automatic control of the admission-valve!| pawl-head is forced against the end of one of
from any one of its two liniit positions or fromﬁ the adjusting-screws 31, whereby the pawl is
any intermediate position, whereby the regu+ | thrown back out of engagement with the
~ lation of temperature beeomea cradual .a.ndj toothed wheel against the action of spring 30;
continuous. but when the armature is attracted spur 28 is 8o
30 The accompanying drawings, Y]ll(h forma | relieved of the pressureof the adjusting-screw
part of this specification, 111ust1 ate one form | 51, and spring 30 is free to throw the pawl for-
which my apparatus may assuime. ward. This part of the operation will be more
I show 1n Figure 1 an inverted bottom view | readily understood by reference to Figs. 4 and
of my apparatus; in Fig. 2. a side view of the | 5. From each armature extends a metal rod, 85
35 same; Ifig. 3, a perSpective view of a portion | 32, provided with a head, 33, and extending
of the apparatus with circuit-connections in- | over a metal rod, 34, mounted adjustably in a
~dicated diagrammatically; Fig. 4, a.-plan view | boss, 35, which ispivoted toan Insulated stud,
of the actuating mechanism, and in Fig. 5 a | 36. To the boss 35 or to a pin, 37, projecting
perspective view of a detail of construction. from the same, is secured one end of a helical go
40  Thetemperature-governoris mounted in the | spring, 38, the other end of which is secured
frame composed of top and bottom plates, 12, | to a pin, 39, fast in the frame. The tendency
held a suitable distance apart by posts 3. A | of this spring is to force a rod, 34, in contact
shaft, 4, stepped in the lower plate extends up | with rod 32, and a piece of phtmum 40, se-
- and through the upper plate, and carries atits cured to the end of rod 34is provided for mak- 95
45 free end a controlling -valve, 5. Fast upon | ing electrical contact with a platinum-faced
- sald shaft,and within theframe,are two toothed portion of rod 32. It will now be seen that
wheels, 6 7, of equal size, and separated from | when one of thearmatures is attracted pawl 27,
each other by a collar, 8. Below thesewheels | being freed from the pressure of the adjusting-
the shatft carries two dlsks of insulating ma- | screw 31, will be thrown forward into engage- 1co
so terial, 9 10, each promded with a metal f‘wmﬂ' ment with one of the toothed wheels by spring
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press upon the overlapping.end ofrod 34, will '

force said rod to turn against the action of
spring 38, and will maintain contact with said
rod until head 33 impinges against rod 54,
causing a breal of contact at 40, which breaks
the circuit tothe electro-magnet actuating the
armature in question, Thereupon spring 83
will again establish contact at 40, and the
rheotomic action will continue until thecireuit
of the magnet is interrupted at some other
point. |

There being two electro-magnets and two
pawls operated by the same, cach actuating
one of the toothed wheelsupon shaft 4, and the
relation ofthese pawls tothe wheelsbeingsuch
that each will operate toturn the shalt in op-
position to the other, it will be clear that if by
proper thermostatic arrangement provisionis
made to close the cireunit to one magnet or to
the other,according totheincrease or decrease
of temperature,the device will operate to turn
the valve in one direction or in the otherin ac-
cordance with the changes of temperature.

In Fig. 3 the circuits, as connected with the ;

magnets and with a thermostat, are diagram-
matically indicated. There 18 a battery, 41,
one poleof which is connected by branch wires
42 43 with brushes 14 and 106, respectively, and
the other pole is connected with the vibratory
element 44 of a thermostat, which is arranged
to make and break contact with points 45 or
46, one connected with magnet 20 and brush

15 and the other with magnet 21 and brush 1s.
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The whole operation may now be traced as
follows: Suppose the prevailling temperature
besunchasitisdesired to maintain,then thermo-
static arm 44 will be in position shown in Fig.
S—ithat 1s, it will be out of contact with both
polnts 45 46. If the temperatare increases,

arm 44 will be thrown against point 45, and

the current from battery 41 will proceed from
1ts positive pole over 44 and 45 through mag-
net 20, brush 15, metal facing of disk 10, and
out by brush 16 and branch wire 42, back to
the negative pole of the battery. Magnet 20,
being thus energized, will operate its armature
24, The pawl 27, pivoted in the same, wil] turn
wheel 7 and therewith shaft 4 and 1ts attached
valve 5 1n a direction to close the inlet-open-
ing for the heated alr. This operation will
continue until stopped in one of two ways:
first, the decreased influx of heated air to
the thermostat may break contact with points
45, or, second, by the rotation of shaft 4 brash
16 comesincontact with the insulating-section
11 of the metal face of disk 10. In both cases
magnet 20 becomes inert and the operation
stops. In the second case the valveisentirely
closed, admitting of a cooling of the space the
temperature of which it is desired to contro!
by my apparatus. If the temperature falls
below the normal, arm 44 of the thermostat
will make contact with points 46, and thecir-
cuit will be closed from the positive pole of
the battery over 44 and 46 to magnet 21, and
brush 13 to metal face of disk 9, and brush 14

15, mounted upon the segmental insulating-

.shown and described.

the position of which determines whether one
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thebattery. Magnet21 being now energized, it
will actuate its armature, as hereinbefore de-
seribed, to rotate shaft 4, to open valve b, to

~admib of an increase of temperature.

Tt will be seen that my f{emperature-gov-
ernor is in a condition to operate the valve
from any position which it may occupy 1n
cither direction, and that it will confinue to
turn said valve to one of its limit positions
unless the operation be interrupted by the ac-
tion of the thermostat.

The ecircuits, which are clearly indicated in
Fig. 3, may also be traced in I'ig. 2, wherethe
binding-posts 45" and 46" are supposed to be

3C

connected with points 45 and 46 of the ther-

mostat, while binding-posts 17 and 13 are sup-
posed to be connected with branch wires 42
and 43, respectively. If, then, the current en-
ters at 45, it passes first to magnet 20, which
it leaves by wire 47, connecting with rod 54,
then by platinum contact 40 to rod 32, leaving
the same by wire 48, counecting with the brush
90
stud 19. TFrom thereitpasses tothe metal fac-
ing of disk 10, and by brush 16 and wire 49
to bindine-post 18, from whence 1t returns to
the negative pole of the battery by wire 42.
If the current enters at binding-post 46, it
proceeds to magnet 21, then by wire 50 to rod
34 of the second set, then from rod 32 to brush
13 by wire 51. From brush 13, as will now

95

Dbe understood, the current passes through

metal facing of disk 9 and out by brush 14 100
and by wire52 to binding-post 17, from whence

it returns by wire 43 back to the negative pole

of the battery.

While I prefer to usethe rheotome,composed
of the rods 32 and 34, it will be understood 105
that T am not limited to the use of this partic-
ular rheotome; nor do I mean to confine myself
to the exact details of construction herein
Thus 1t 1s 1ot neces-
sary that the valve be secured to the shalt to 110
which the toothed wheels 6 and 7 are secured,
since I may use multiplying-gearing so ar-
ranged that one revolution of the wheels will
cause only a partial rotation of the shatt to
which the valve is immediately connceted.

In some cases it may be found that the
springs 38 are not sufficient for withdrawing
the armatures from the magnets, and in such
cases separate retractile springs will be em-
ployed.

I am aware that it has been proposed to
employ, with a partially-turning shaft of an
electric valve-regulating device, two clectro-
magnets in a circuit including a thermostat,

115

120

or the other magnet shall be energized, or
whether both shall remain inactive, such mag-
nets operating as they are cnergized to shift
the shaft from one extreme of position or move-
ment to the other, thereby completely shut-
ting or entirely opening the valve, according
as the shaft was moved. My invention, how-
ever, differs from such earlier devices, in that

130

and branch wire 43,back to the negative pole of | I employ, with the valve regulating shalt, the
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thermostat and a circuit controlled thereby, |

electric actuating devices, also controlled by
the thermostat, and which when in circnit
move the shaft between its extremes of move-
ment by a gradual motion, so that, should the
circuit at any time be broken by the thermo-

stat when the shaft isin a position between its

[O

:
|

extremes of movement, it will remain in such
intermediate position, with the valve more or
less open or ¢losed, in which position the valve
will remain until the thermostat again makes

circuit, when the shaft may be turned in either
jdirection to a greater or less degree, according

as the thermostat makes contact, a result which

I5 ‘has not heretofore been attained.

- 20

Having now fully deseribed my invention,
what I desire to secure by Letters Patent is—
1. Inan electrie valve-operating apparatus,
the combination of a rotary shaft adapted to
change the -position of a valve, electric actu-

- ating devices which turn said shaft gradually

25

1n either direction between its extremes of
movement, a thermostat, and a circuit in which
are situated both the thermostat and the actu-
ating devices, the latter being controlled be-

- tween the extremes of movement of the shaft

30
_ﬁ 35

40

entirely by the thermostat, whereby, should

the thermostat break the circuit when the

shaft is at any point between such extremes,
1t will be stopped in such intermediate posi-
tion, substantially as desecribed.

2. In a temperature-governor, the combina-
tion of a rotary valve-shaft, two electro-mag-
nets, a thermostat controlling circuits to said
maguets, and interposed mechanical connec-
lions between the magnets and shaft for ro-

tating the latter in either direction by a grad-

nal step-by-step motion, substantially as de-
scribed. D
3. In a temperature-governor, the combina-

‘tion of a rotary valve-shaft, two electro-mag-

45

nets, a thermostat controlling circuits to the

-magnets, Interposed mechanical connections

between the magnets and shaft for rotating
the latter in either direction by a gradual step-
by-step motion, and means for interrupting the

- sald motion,whereby the valve may be stopped

5‘5

In any position, substantially as described.

4. In a temperature-regulator, a rotary
valve-shaft, two electro-magnets, two cireuit-
preserving disks upon said shaft, and mechan-
ical connections between the shaft and magnet,
and circuit-connections, as deseribed, whereby
the shaft may be rotated from any position in

5 5 elther direction, substantially as deseribed.

. -In a temperature-regulator, the combina-
tion of a valve-shaft ecarrying two toothed
wheels with a rhectome actuating a pawl for
each wheel and a thermostat for shifting the

circuit from one rheotome to the other accord-

Ing to the changes of temperature, substan-
trally as deseribed. |

6. - In a temperature-regulator, a valve-shaft
actuated by electric actuating devices, inelud-
1ng a rheotome, whereby itis closed gradually,
a thermostat controlling the cirenit to the act-
unating devices, whereby the amount of motion
of the valve is dependent on the contact of the
thermostat, and means, substantially as de-
scribed, for automatically breaking the cir-
cult independently of the position of the ther-
mostat when the desired limit of movement of
the valve 1s attained, substantially as de-
scribed. |

7. Inatemperature regulator, the combina-
tion of a rotary valve-shaft, two metal-faced
disks carried by said shaft, each having an in-
sulated space corresponding to limits of posi-
tion of the valve, two contact-brushes bearing
upon each disk, two rheotomes adapted, sub-
stantially as described, to move the valve in
either direction by a gradual motion, and a
thermostat shifting the circuit from one rheo-
tome to the other according to changes of tem-
perature, the iInsulated portions of the disk-
faces insuring that the valve shall be stopped
at determined positions in either direction of
movemeny regardiess of the position of the
thermostat. S |

. Inatemperature-regulator, the combina-
tion of a valve-shaft carrying a toothed wheel
for rotating the same with a pawl pivoted to
the armature of a magnet and having laterally-

. projecting spurs on opposite sides of its point,

and an adjustable back-stop adapted to engage
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with one of said spurs for throwing the pawl

out of engagement with the wheel when the
armature 1s retracted, and a spring engaging
with the other spur for throwing the pawl in

-engagement with the wheel when the armature

18 attracted, substantially as desecribed.
Intestimony whereof T have signed my name

to this specification in the presence of two sub-

seribing witnesses. |

GEORGE M. STERNBERG.
Witnesses:

MURRAY HANSON,
WiIirriaM H. BERRY.
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