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To all whomv it may concern:

Beitknown that I, ARTHUR JOHN HOPKINS,

a citizen of the United States of America, re-
siding at Amherst, in the county of Hamp-
shire and State of Massachusetts, have in-

vented a new and useful Heat-Regulator, of
| reﬂ'u]a.tm for moving the load in both direc-

which the following is a specification.

My invention relates to improvements in
regulators for governing the heat from fur-
I'valve or valves of a boiler, and the like.
‘my device it is desirable 130 maintain the wa-
‘ter-supply atan approximately constant level .
| in order to render its flow easy to control and

naces, boilers, and the like, in which two me-

diums of different degrees of density (one:
being very sensitive to atmospheric changes)

employed to control a liquid which serves

both as an intermediate factor and as a mo-
tive power and suitable appliances for utiliz-
ing these elements in a practical manner are-

made use of, all as hereinafter fully deseribed,
and especially pointed out in the claims.
The objects of my improvement are, first,
to provide a heat - regulator in which the
amount of work that ean be performed there-

by does not depend upon the degree of sensi- |
tiveness of the device and in which said

amount of work and degree of sensitiveness
are both practically unlimited; second, to
produce a regulator which is inexpensive and
simple in construction and operation, safe,
durable, compact, and not liable to get out of
order, and, third, to produce an automatic
heat-regulator in which the advantages enn-
merated above are present and one that is
free from any of the disadvantages of other
devices in this class,

Since this regulator when complete should
include an expanding medium or thermostat
as one of its four primary elements,the other
elements being an intermediate factor con-
trolled by said thermostat, a motive power
which depends upon and is evolved from said
intermediate factor, and the load directly gov-
erned by said motive power, a thermostat and
regulating means therefor are shown and de-

seribed for the purpose of rendering clear and

comprehensive an explanation of the general
operation of myinvention. It will be under-
stood, however, that any practical thermostat
may be substituted for the one above alluded
to. A light expanding liquid—as acetone,
chloroform, or-alecohol—and a heavy liquid,
as mercury, enter into the formation of this
particular thermostat. Acetone and mercury
provide an exceedingly sensitive but entirely

““head.”

| reason of its pj’f.)s_iti_on. 3
able to control a water-current of extremely

(No model,)

‘ adequate means.of control for the mterme-

diate factor, which is water -by preference.

‘Wateris easil y controlled and readily changes

from the intermediate factor to a motwe.

power sufficient for all practlcal purposes.
As a motive power water is employed in this

tions. The load may consist of one or more

‘draft-governors on'a hot-air furnace, a steam

In

to provide a current of substantially uniform
After the current passes the point

of contlol however, the water increases in

volume and weight and possesses energy by
In other words, I am

low head by a very sensitive expanding me-
dium and quickly transform itinto a heavy
motive power to move the load.. Simplicity

and low cost of eonstrucmon follow as a con-
as water,

sequence of the use of one element, a
for both the intermediate factor and motive
power.
fact that after the water has been employed
to produce one effect upon the governors no
further supply is needed to bI'lllﬂ' about Dhe
reverse etfect.

I attain the objects, acecomplish the results,
and utilize the elements above alluded to in
a general way by the mechanism illustrated
in the accompanying drawings, in which—

Figure 1 1s a general view of my regulator.

on a reduced scale,showing'its application to
a furnace; Fig. 2, a view showing a method
of applying it to a steam-valve; Hig. 3, a full-

size longitudinal vertical section through the

tank; Fig. 4, a plan view of said tank; Fig.

5, a vertical section through the tank, ther-

mostat, and eductor; and Fig. 6, a vertical
section through the drlp-cup |
Similar ﬁﬂ'ures and letters refer to. 811:1111&,1

parts throun‘hout the several views.
A tank 10 1S

(water, preferably) used in my device in the
first instance as an intermediate factor, and
said water is retained at an appmmmate]y
constant level (denoted by broken lines a in
Figs. 3and 5) by means of a float 11 and valve
A support 13 is secured to the floor of the

12,

75

Another advantage resides in the
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provided to hold the hqmd |
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lower end of the tube 32.
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tank 10, to which the holder 14 is pivoted at | than the passage below the end of its sup-

15, The bent rods 16 and 17 connect the float
11 with the holder 14, being securely fastened
at opposite ends to each. The float is prei-
erably constructed with a drop-top 11* for the
purpose of leaving space for the introduction
of shot or other heavy material should 1t be

‘desired to raise the water-level, since by in-

creasing the weight of the float a larger body
of water is required to elevate the same for
the closing of the valve12. The valve 12 op-
erates in a tube 18, extending through the

support 13 and the bottom of the tank and

provided with a valve-seat 18*, Thestem 12*
of the valve is attached to a rod 19, depend-
ing from a sleeve 20, slotted at 20* to receive
the float-rod 17, to which it is pivoted at 21.

The tube 18 opens into a tube 22, which 1s fas-
tened thereto below the tank-bottom, and the

23 connects a:*nipple 24 with said
A pipe 24* leads from the nipple 24

coupling
tube 22.

to a eonstant source of water-supply.

From the fmeﬂ'omn' 1t will be Llndefstoorl
that when water is. d1 awn ouf of the tank 10

the float. 11 will descend and open the valve
12 for the admission of more water, rising |
again with the latter to close said valve when

the mark ¢ is reached by the water. In this
manner a water-level with very little varia-

tion is maintained, since the quantity of wa-

ter flowing from the tank is small, as will

presently appear.

It is obvious that other means for govern-
ing the intake of the tank may be employed,

but that just described is simple and has been

found to work 3at18f&ct01ilv
A hole is located in the bottom of the tank

for the reception of a tube 30, and on the out-

side of the tank adjacent to qmd hole an ed uc-
tion-cup 26 is formed, outside of which latter
is an eduction-tube 27, the centers of the hole,

cup, and the tube plpfelably being in the

same straight line. The hole 28in the upper

part of the: cup 26 opens from the latter into

the tube 27. An internally-threaded regula-
tor-tube 29 rests upon the floor of the ta.nk
and is held in place by the externally thread-

ed and shouldered tube 30, the small end
of which passes upward through the hole in
said floor to screw into said tube 29.

The
tube 29 opens into the cup 26 through a short
connection 31. The adjusbmw-—mbe 32 of
the regulating device is exter nally threaded
at its lowel termmal to serew into the tube
29, opens into the tank through holes 33, lo-
cated below low-water level, and is closed at
the top by a rod 34, rigidly attached thereto
and extending upward throughthefloorbinto
the room above. The rod 34 terminates in a
head 34° to grasp for turning the tube 32. A
tube 35, preferably of glass, is fixed in the
A U-shaped recep-
tacle 36 has one terminal securely connected

with the tube 30, into which it opens, by means
; of a coupling 37 and the glass tube 35 ex-

tendssome d1stance below thls terminal. The

‘ward through said fioor.

attached to the cord 51.

porting-tube 52, which opens into the connec-
tion 31, A small pipe 88 rises from the closed
top of the outer terminal of the U-shaped re-
ceptacle 36 and has a liquid-reservoir 39
mounted on the upper end thereof. Thepipe
38 opens into both the 1eeeptaele 306 and the
reservoir 39. The reservoir 39 should be sup-
ported some five feet from the floor in the
room above by the pipe 38, which passes up-
Melcm} stands in
the lower palb of the receptacle 36 "LbOl]t a8
indicated by the dotted lines ¢ and ¢’ in Fig.
5, and the acetone or other liquid in the res-
ervoir 39, pipe 38, and upper partot the con-
nected arm of the receptacle 36 resis upon
the mercury at ¢. The receptacle, reservoir,
and connecting-pipe, with their contents of
sensitive elements make up or complete the
thermostat or initial factor which I prefer to
employ with my invention, although, as be-
fore stated, a suitable subsmtutlon may be
made.

A veltlca,lly movable drip-cup 40, havmn'
an outlet 41 at the bottom, governed by a
valve 42, is designed to be suspended by a
chain or cord 43 below the eduction-tube 27.
A chain or cord 44, supported by a pulley 45,
Fig. 1, and having one end fastened to tho
fioat 11 or one of its rods 16 or 17 at some

suitable point, as at d, Fig. 3, and the other
end to a convenient part 0[" the drip-cup 40,
as the screw-eye 46, Fig. 6, is adapted to raise
said float and close the valve 12 when said
drip-cup is in its lowest position, as will be
explained more fully bereinafter. In order
to provide against an overflow of the drip-cup
from any cause, some convenient means, as
an outside tube 47, may be employed. This
tube opens at the tOp into the npper part of
the drip-cup and at the bottom on a level with
the base of the outlet 41. The drip-cup is so
suspended that it opens directly above a re-
ceiver 48, which may be connected with a

SawWor,

Referring to Fig. 1, a furnace ¢ is shown

having an ordinary draft-door 49 and check-
dampel 50, connected by a chain or cord 91,

passing over a pulley 52. The cord 43 paﬁsses
over a pulley 53 and under a pulley 54 to be
The several pulleys
are supported by or from the floor-joists, and
the tank issuspended therefrom by a bracket
55 or otherwise. The door 49 is weighted suf-

ficiently to counterbalance the damper 50 and

the drip-cup 40 when empty and overcomne
friction, thus holding the former open and

maintaining the latter in its elevated position
through the medinm of the connecting-cords,
as shown by full lines.

Assuming that the tank is filled with water
to the proper height, the regulator set to an
average temperature of 69°, for example, and
the parts standing as shown by full lines in

Fig. 1, the operamon of my regulator is as fol-

lows As the fire in the fumace decreases in

outside diameter of the tube 85 is smaller | fervency the air surrounding the reservoir 39
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~ becomescooler and the acetone in the thermo-
‘stat begins to contraect, the mercury drawing

in, having entered from the tank throngh the
'holes 33 and the passan'e in the tube 32 runs
out-onto the mercury, rises around the out-
- side of said tube, passes inte the cup 26 from
~the passage in whieh' the glass tube is in-
~ closed through the connection 31, rises in
said cup, and overflows through the hole 28

IO

15.

guide for the falling water to prevent spat-
tering, as well as for another purpose- here-

- 20

* . the tank is 1epresented by the distance be-

S 25

30
- ‘clear of mercury. - When the aeenmulatmw
~weight of water in the drip-cup is sui‘ﬁelent.

35

~downward until the positions of the door and

~ may be employed to limit the movement of

- been exhausted no more can flow into-the
drip - cup until it is elevated. Seldom, if
- ever, will the entire head be exhausted-in
- this manner; but the positive elosing of the
-valve 12 at th1s time causes the head to de-

- crease, and thus economize in the use of wa-

55

55

- phere about the reservoir 39, the acetone |
60

- base of the glass tube by the mercury, which
~ is pressed completely over said base by the
- expanding acetone. The water is now shut .

-out of the eductor, which quickly emptbies

which has previously been cevered thereby,
so that no water could escape. When the

28, and the arrangement of the floatand valve
‘issuch thatthe H]dl‘k representing water-level
~ will not fall below the center of said hole, ex-
~ cept as stated hereinafter. Hence it will be
seen that, with the exception alluded to, wa-

- parts stand as indicated by dotted lines in
40

~ The descent of the drip-cup has drawn the

_-(more or less) of a degree in temperature

- 7R5,341 R

¥

away from the base ef the glass tube 35,

base of the tube 35 is open, as indicated  in
Fig. 5, water which has been standing there-

into the tube 27, from which it falls into the
drip-eup 40. The cord 44, although slack,

owing to the elevated position of the drip-
cup, eytends into the latter and serves as a

inbefore mentioned. - The head of waterin

tween the mark at a and the base of the hole

ter must eentjmue to overflow into the dnp-
cup as long as the base of the glass tube is

to overcome the force exer ted by the weighted
door 49 and friction, said cup begins to de-
scend and to open said door and close the
damper 50. The drip-cup continues to move

damper are respectively reversed and the

Fig. 1. A stop 56on the front of the furnace
ebove the door 49 or other suitable device

the parts in the directions just described.
cord 44 taut by the time the lowest position
18 reached and caused the valve 12 to be

closed. Now no more water can enter the
tank and after the entire head of water has

ter. “The changed positions of the draft-gov-

ernors having. produeed a hotter fire and a
consequent rise in temperature in the atmos-
begins to expand, and a rise of one-tenth

1s sufiictent to bring about-the closing of the

into the drip-cup. The drip-cup valve 42 is

‘set to per mlt Watel from the cup to. escape .

C

slowly into the " receiver 48 belew more:

slowly, of course, than it runs in. when Lhe in- S
ner end of the eduetm is open.: Water hav-
| ing been cut off from the 'drip-cup in the

manner above described, the contents of the =
same escapes through t,he outlet 41 until said
cup is-lightened sufficiently for the weighted -

| door 49 to overcome all resistance offered
thereto and swing downward ‘into its closed
position, at the same time opening the dampel- ?

5

50 - and elevetmg said cuap. The drip-cup |

may empty in ten minutes; more or less; ac-
cording to size and the position at which the
valveis set. The: parts now stand-as origi- -
nally, ready to repeat the cycle before de--‘

scribed.. Some furnaces and fuel will not re-
spond to the regulator as readily as others,so -
that results may be affected ; but the material
efficiency of the regulator 1teelf is not-affect-.
ed. When it is desired to alter the average - | |
| temperature—to reduce. it at night, for in-

80

stance—screw down the tube 82 to decrease

the maximum distance between the mercury

and the base of the glass tube. A lower de- -
| gree of temperature and greater econtraction
of acetone -than before are now required to

96._' o

open the way into the eductoer for opemnn*a :

the furnace in the manner described.. - Sup-
pose the average night temperature to be 60°,

05

a drop of about one-tenth of a degree causes
the regulator to open the turna,ee, and a rise

of one- tenth closes it in the same manneras
when the device was set to an average of 69°.
Conversely, the raising of the ’rube. 32-1n- -
creases the maximuim dista,nee between the

10>

mercury and the base of -the glass tube, and’ o
a higher degree of temperetme and ﬂ'reater o

‘expansion of acetonethanin the first instance
is required to prevent the escape of water
into the drip-cup.  The eyele of operation. in =
every case so far-as relates torise and:fall
above and belew the average remams the T
. e 110
In Flo‘ 2 a seetwn of a steem -pipe f is

same.

1_05'_-“

shown WIBh a valve-stem 57, to which a pul- -

ley 58 is fixed.. A drip-cup 40 is suspended-
- Trom a chain or cord 43*, passing over a pul-
‘ley 53*:and having one end fastened to the
pulley 58. A weight 59 is suspended from
the pulley 538 by a eh_eln or cord 51*, having - -
~one end fastened to said pulley.- An appreﬁ- o

115

mately full drip-cup overcomes the weight .

59, rotates-the pulley 58, and opens the steam;
valve and when the eontents of said cup has. =
’escaped said valve is released to the. acmon-_-:..- R
of the weight which closes it. IR -

.-1.20 o

Numerous ways of applying iny reﬂ'uletm | |

t0 heating apparatuses may be employed ac-

125

cording to the etlﬂeneles of the case, the reg-

increase in tlme necessary-to -overcome bal-

‘ulator, howevel remam ng pmemcelly the

same, - | L
By 1 mereaemn‘ the size ef the dI‘lp eup anl TR
130

ance results; buta greater load can be moved B

thereby, whlle the sensﬂswenees of the ther' |

moete,t is not affected.

Chenﬂ'es in sh&pe, sme arranwement and .

0.
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construction other than those hereinbefore |

noted may be made within proper limits with-
out departing from the nature of my inven-
tion. -

What 1 clalm as my mventlon, and desire
to secare by Letters Patent, 1s— |

1. The combination with a liquid-tank, of
an eductor comprising a cup 26 communicat-

ing through intermediate tubular members

with the interior of said tank, and a tube 27

opening into said cuap sllﬂrhbly below the ap-

proximately constant liquid-level maintained

in the tank; and a thermostat to control the

flow of liguia from the tank through sald
eductor, substantially as set forth.

2. The combination with a liquid- -tank, of
an eductor comprising a cup 26 communicat-

- ing through intermediate tubular members

20
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with the interior of said tank, and a tube 27
opening into said cup slightly below the ap-
proximately constantliquid-level maintained
in the tank; a thermostat to control the flow
of liquid from the tank through said eductor;

and a movable drip-cup to receive liquid from
the eductor, substantially as set forth.

3. The combination with the ﬂ'overnm or
governors of a heater, of a hqmd -tank;
eductor comprising a cup 26 communleabmw
through intermediate tubular members with
the interior of said tank, and a. tube 27 open-
ing into said cup SIightly below the approxi-
mately constant liquid-level maintained 1in
the tank; a thermostat adapted to control the
flow of 11qu1d from the tank through said
eductor; and a movable drip-cup eonnected
with said governor or governors to receive
liguid flOI]] the eductor, substantially as set
forth.

4. Thecombination, in a heat-regulator, of
awater-tank having a float therein connected
with a valve, with an eductor, a movable
drip-eap to receive water from said eductor,

and means to positively actuate said float to

close the connected valve when said drip-cup
is at the farthest limit of its travel.

5. The combination of a water-tank, an
eduction-cup, an eduction-tube opening into
the latter, and a receptacle below said tank,
with a tubular member 29 in the tank open-
ing into said ecup and receptacle, and tubular

members 32 and 35 supported by said member

29 and opening into the tank and receptacle,
for the purpose sef, forth.

6. The combination with a water-tank, of
an eductor comprising a cup 26 communicat-
ing through intermediate tubular members

with the interior of sald tank, and a tube 27

opening into said cup; a thermostat adapted
to control the flow of water through said
eductor; and means to maintain an approxi-

mately aniform “head” of waterin the tank,
the opening between said cup and tube being
slightly below the approximately constant
water-level, substantially as set forth.

1

70K 341

7. The combination with the governor or

governors of a heater, of a tank arranged to

63

maintain liquid at an approximately constant .

level; an eductor comprising a cup 26 com-
municating through intermediate tubular

‘members w1th the interior of said tank, and

a tube 27 opening into said cup slwhtly be-

low said approximately constant liquid-level;

a thermostat adapted to control the flow of
liguid from the tank to said cup; a movable
drip-cup connected with said governor or gov-
ernors; and a valve to 1eﬂ'ulate the escape of

70

75

liquid from said drip-cup, for the purpose Seb . '

forth.

3. I‘he eombmatmn in a heat-lefrulatm of
a water-tank, with an eductor, a movab]e
drip-cup to receive water from the eductor,
and a chain orcord hanging from the eductor-
outlet to guide the water into said drip-cup
and preveub spatbexm bubstantmlly as set
forth. |
9. The combination, in a heat- Iefrulatm of
a water-tank having a ﬂoat therein conneeted

80

with a valve, with an eductor, a movable drip-

cup to receive water from the eductm, a chain

or cord connected with said float and drip-
cup and loose only when the latter is at the

farthest limit of travel, and means inde-
pendent of said chain or cord for supporting
the drip-cup, substantially as set forth.

10. The combination, in a heat-regulator,

of a water-tank hmmﬂ‘ a float thamln con-
nected with a valve, with an eductor, a mov-

gQ

able drip-cup to receive the water from the

eductor, and a running chain or cord con-

nected with said float aud drip-cup and pass-

100

ing through the eductor-outlet, substanblally |

as set forth.
11. In a heat-r ecrula,tor the comblnatlon of

a tank connected w1th a water-supply, with
a float provided with rods, a holder attached

tothe terminals of said 1ods opposite the float-
terminals, a support to which said holder is
pivoted, a slotted sleeve pivoted to one of the

105

rods between the float and support,a rod pro-

jecting from said sleeve, and a valve at “the

end of said last-mentioned rod, interposed in

110

said water-supply, substan tmlly as shown and _

described.

12, In aheat 1en'u1¢tor the combmatmn of

a tank connected th.h_ a water -supply having
‘an interposed valve,with afloat havinga drop- |

top, a rod rigidly attached at one terminal

to said float and having the other terminal

pivoted at a fixed point in said tank, and piv-
otal connections between said rod and valve,
for the purpose set forth. . o

In testimony whereot I have

Ing Wltnesses
" ARTHUR JOIIN HOPKINS
‘Nltnesses
F. A. CUTTER,
K. A. MIDDLEBROOK.
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specification in the presence of twa subscl 1b-
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