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To oll whom it ma y concern: -
~Be it known that we, HERMAXN LE‘\IP and

WILLIAM G. FISHER, citizens of the United

States residing at Lvnn in the county of Es-

5 SEX,’ St&te of ’\iaomchusetts have invented

DI specﬁca,tlon

.I‘

10

The present mventlon relates to heﬂtz
‘apparatus and is adapted more especially. for
- service on electric locomotives for supplying
" heated fluid to the coils or radiators on the
oonnocted rallwov cars or coaches. =

~Our invention has for its object to provide

15 a heat producing apparatus of improved con-

 struction wherein the heat is derived from an
“electric circuit; which apparatus, after it is
once started, will automatwolly continue to
“supply. heated fluid in the form of steam or
-hot water at such a pressure and temperature
‘as best suits the requirements. '
~ For a consideration of what we consider-

“to be: novel in our invention, attention is

© called to the spemﬂcotlon and clqlms ap-

' ;.2._"_5?;..__{';pended thereto

In: the aocompanvmtr dra,wm-} is shown in

~ diagram _our .improved heating apparatus

- adapted. for,use in connectlon mth an elec—'
. trie locomeotive. -
Y T

1 represents a. duplex pump of any ap-
proved construction, driven by the electric

- -motor 2 through speed reduecinge cearmy, and
~ arranged. to su pfv water to the heater or
boiler 3.. “The boiler comprises one or more |
coils .of hlgh resistance tubing, as nickel-
- steel for e:mmple, which is connected to an

 electric circuit in such manner that the pas-
- sage of electricity through the walls of the

" ~_ tubing heats the water conta,med therein {o
40
" tubing'is connected to the source of supply,

any. deswed temperature. One end of the

~ such as the trolley or third rail conductor and
" the other to the ground or to the otner side

~of the system as the case may be.
is inclosed in a suitable: casing 4 and insu-
~ lated: theretorm and its turns from eooh‘
~ other.
. arrang ed tha.t the cool water enters at the
: ;,_bottom and is discharged as steam.at the
top. ‘We have found this to be an’eflicient
- arrangement, but the nwelmon is not him ited |

‘; - f-.._so

‘The coil in the present instance is so

thereto

the hose S,

— R dmaEg—= ¥ A Thea A - -—saa

The coil

all- da,nuer due to shoon.; |

' the hose and ruin it.

trolley wire or third rail conductor 14.

The W ater fol th(, Wbtem 18 oontmnod in a

a,nL 5, the latter bemﬂ connected by the
pipe 6 hovmw 2 qtramer 7 with the suction
“Water is received from

side of the pump 1.

the tank and forced by -the pump througk

The

lating mater al, into the boiler tube.

rubber hose eﬂ’ectwely insulates the pump

from the boiler tube and thereby ‘eliminates

The reolstanco of
the column of water in the hose is so areat

' that there is no danger of a'current of elec-—
tricity flowing thiou'"r]l it to the pump
' 1ng.

Cas-
Befween the boiler tube and the
1S A, c,he(.,h—volve 8* g0 that hot water and
steam cannot be forced from the boiler into
Inits passage through
the heater tube the wateris heated by reason

of the current of electucltv flowing in the

walls of the tube, and is d1sohm‘0*ed as steaum,
or as hot water if desired, into “and throuo;h
the thermostat 9. From this point the

" heated fluid passes by the pipe 10 into the
Theating coils on the locomotive or on the cars

drawn thereby. In the discharge pipe is

relief valve 11 set to open at & predetermmed-

increase in pressure , and a reducing valve 12.
 In a system of this character it is 1M por-

macde of- rubber or other insu-

ose 8
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tant to maintain the pressure and tempera- -

ture of the heating fluid constant; or sub-

stantially so, 1rrespect1ve of chancres of load.

To accomplish this we provide legulatmg.

neans responsive to pressure changes on'the

one hand and to temperature (,h.mﬂ es on the

othel
ne IllE"‘lllb will be descrired iirst.

tor 2 is conneoted .y the conduetor 13 to t1]1:e
n

~The pressure 1esponbwe or regulat-

The mio-

90

the conductor 13 is a hand cperated starting

' switch 15, a fuse, and a regulator 16 respon-

sive to pressure Chﬂllﬂ'e.:: The regulator
COIl"[)I‘lqeq 4. Casing conta,mmw a dmphrao'm
17 that 1s opposed by a compression spring.

The movements of the diaphragm automatic-

ally control a switch 18 in the motor circuit,

-y ——— e = % 1 Emrm s ——— T -

the latter mcludmg a reactance to obviate
the use - of a starting resistance. So long as

the pressure under the diaphragm is less than

95

100 -

a certain: {Lnlount the switch remains closed, -

Lut when it rises .above said amount the
switch opens and interrupts the motor cir-

cuit.

Pressure 1s supphed to the underSLde |
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of the diaphragm by the pipe 19, the latter ! a thermostat which in turn controls a source

being connected to the discharge end of the

the water tank so as to cool the steam and
prevent it from affecting the diaphragm 17.

The circuit of the heating coil is, controlled

by the switches 20 and 21, arranged 1n. series,

10

‘way.

so that if one gets burned and fails to open,
the other one will. These switches are con-
trolled by relay magnets in the well known

~ pleted by the hand operated starting switch

15

20 -

22. In the same circuit with the magnets is

“a regulator 23 that acts to open the circuit

of said magnets and therefore opens the
switches 20 and 21 when the temperature of
the fluid delivered by the boiler exceeds a cer-

tain amount, and to complete the circuit of

the magnets and to close the switches 20 and

21 when the temperature falls below a cer-

tain amount. The steam from the boiler

25

Easses, through the thermostat 9, which may
be of any suitakle shape or construction, and

is here shown as comprising a U-shaped tube
attached to an insulated platform - 24.

~ Mounted on the platform is a valve 25 having

30

" the under side of the diaphragm of regulator | ‘
mined as accurately as possible for normal

30

40

mostat moves to a position where the valve

415

50

essary amount of heat. ‘ |
- pump might Le started into operation with-

D9

a downwardly-extending stem which 1s actu-
ated by a lever 26. The said lever 26 1s con-

“nected by a -rod 27 with the thermostat 9.
The valve 25 controls the passage of air from

the train pipe 28 of the air brake system to

23. Assuming that the temperature. in-
creases atnormally, the thermostat tube 9
will expand and in so doing draw the rod 27

~ downwardly and open the valve 25 and per-

mit air to pass from the train pipe 28 to the
under side of the diaphragm. The dia-

phragm will open the switch 29 and imterrupt

the circuit of the magnets controlling the

switches 20 and 21 and thus permit the latter

to o&)en. The parts will remain as described
until the temperature drops-and the ther-

25 is permitted to shut off the air supply from
pipe 28 and exhaust the air under the dia-

‘phragm. o _
In 2 system of this kind it 1s of great im- .

portance to liave pressure and ‘thermostatic

controlling devices since it is possible to have

a hich pressure in the heater without the nec-
For example, the

out closine the circuit of the heating coul.

On the oﬁx_er hand the circuit of the coil

might be closed and the pump 1dle. “With-
' out a thermostatic device under this condi-

60

tion the coil might be overheated and ruined.
" Tt will be noted that the pump is controlled
by a regulator sensitive to steam pressure,

‘the said regulator operating a switch and
‘thereby controlling the motor which drives :
heating coil is controlled by |

the pump. The

The circuit of the magnets is com-

‘points.

g conl _ th _ " of motive fluid that actually does the work of
boiler. The pipe 19 is looped down through

openinz the circuit of the magnets, while a

spring closes the circuit. - -

In the structure shown, the heater 1s in-

tended to take water at ordinary tempera-
tures and raise it to about 350° I'., the evap-,
orating capacity under these conditions -be-
ing about 800 pounds of water per houn
The heater will commonly be subjected to a
current of electricity of about 460. amperes.
at 650 volts. The apparatus may be started’
into service in the following manner. 'The

pipe leading to the train is closed, the water.

pump is then 'started and the boiler filled

with water, the heating circuit is then closed

and the by-pass valve 30 opened to permit
the surplus water to reénter the tank. As
soon as the steam commences to pass through
the by-pass, the valve 30 is closed and the
train pipe opened after which the system 1s
entirely automatic. | '

" The construction described possesses many
important advantages inthat it isunnecessary
to have an exact relation at all times between
the amount of water supplied to the heater

“and the heating eflect of the current of elec-

tricity passing through the walls thereof, thus
making it unnecessary-to compensate for load
variations and changes in temperature of the
feed water. Ordinarily the ratio of current
to water to be evaporated would be deter-

85

70

75

80

85

90

95

loads and temperatures, and unless the varia-

‘tions therefrom were great no change in ad-

justment would be made. ~All of the regu-
lators are, however, adjustable so that due
compensation can be made for all variations.
Tn some cases we find it desirable to interlock
the thermostatic control with the pressure
control. When this is done, the thermostat
cannot admit electricity to the coil unless it
contains voater at a suitable pressure.

One of the important features of the mven-
tion resides in the way the parts are con-
nected in circuit. It will be observed that.

I the thiermostat is 1dcated clectrically between

the lieater proper and the eround connection
31, the latter being grounded on the ear axle,

100

106

110

motor or at any other suitable pomt or -

Ve make the tubing of the heater
of 309, nickel steel and the tube of the ther-
mostat of German silver; the latter having a
considerably greater coeilicient of expansion
than the steel. Practice has demonstrated
these metals to be satisfactory, but the in-
vention is not to be construed -as limited
thereto unless it is specifically stated in the
claims. As shown, the current after leaving
the héater passes through the thermostat and
then to the other side of the circuit. 118
important because if the current of electricit

did not do so, then the thermostat while st1 1

115

120

This1s

1%5
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'
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R tempemture tends to cool the therm()nmt suf-
. ficiently to prevent it from acting.

919.364

- steam and acting as a-regulator so longz as the
~ ‘water supply was m&mtmned and there was

stean in the thermostat, would fail and be-

‘come inoperative as soon as the water service.
. "had stopped.
- in the- electrical circuit and
. rent to pass threugh it at
- shutting off the w‘m‘rer tests show.that in less
than a mmute the thermastat will become s0 |
- .heated on accoun: of its own resistance-as to
- . shut off the currsnt.

By including the thermostat

he same time

T state the matter in

 a different way, the 1101“111‘11 flow of current
. through the thermostat tends to shut off the

current “while the steam being at a lower

From

this it will be observed that it 1s the current

20

- of electricity flowing throuzh the heater that-

causes the .sy%tem to shut down and not the ,

. steam, as might naturally be sup poacd
state: the matter br oadly, the current of elec

- tricity heats the thermostat im(l the steam-or

. other vapor generated cools i
25
o putent statutes, we have d@m(‘I‘le‘(i the pnn—'

In .J.ccorda,nce with the 'nmﬂbmns of tlie

ciple of oneration of our invention, tcgether

~ with the apparatus which we now cons sider to

B repres sent the best embodine
30

nt thereof; but

wo desire to have it uu(lelatoml that the appa-

ratus shewn is only illustrative, and that the

 invention can be carried out by other means.

What we claiii as new and degire to secure

L by‘ Letters Patent of the United States, is,—
39

1. Ina heatuw :av:ate 1, the combmatlnn of

. an electnie creult, a tabulal heating eeil
- forming a part of the circuit, the current of

 electricity flowing through the walls of the

40
. the e¢oil, means “controlling the passagze oi

- -electrluh through the walls of the coil, and
‘means cont 1*01111}'- the

45
S a heatel conductors. convey 111-1""(11&‘(11:*1“' to

coil for heating a hqmd contained therein, a

means for hncuw linuid 1mto the Interior ut

admission of liquid to
the interior of tlm cotl,
2 In a heating ‘»Vm.f‘i‘l‘ the cr-rnhm vtion of

and from the lieater, a cirerit-breaker con-
trolling thesupply of electricity to the lieater,
means for foreing liquid into tl‘:e heater, a
device contmllmﬂ' the supply of liguid from

said means to the heater, and a reculator

- responsive to a condition of the liquid being
- .heated for controlling the cireuit-breaker.

55

3. Inaheating svstom, t]le caombinsation of

a heater, condveter conveying electricity to |
~ and from the heater, a pum]{; {for foreing |
. _hqmd into the heater, a circuii-

~ lating the passage of electrlcltv through the
‘heater, a l'egula.tor for the punp, and a regu-
lator controlluw the cu*mut--breaker, both of
. said regulators bemtr sensitive to the condi-
~ tion of the fluid ﬂowmg through the heater.

| for the pum%

ermlttmﬂ' cur-

reaker regu-

3

responswe to tempera,ture Lhanges 01 the | a heater COIldU(:t()lb conveying a ‘current of
. eleutnmt} to and from the heater, a pump

65

for foreing liquid into the heater, a re*?ulator. B

sure in the

responsive to changes in pres- .
uid being heated, and a regu-

lator for the hesater “circuit 1es chnsive - “to

changés in temperatam of the uld bemg

| hea,ted
5. Ina heatmﬂ' Sy stem the combmatmn of

70

a heater, conductors conve} ing -electric cur-

rent to and from the heater, a sufply dpump 1

an insulated conduit receiving from

the pup and discharging it mto the heater,

8 motur for drwmﬁ' the punip; a 1eﬂvlator”

75

responsive to. presm re (-hfmffes for starting ..

and stopping the pump, a reﬂ'ulatmfr means,.

fmd 31 thermosta,t acting throuﬂ'h the Iefrulat-'

ing means to interrupt ‘the flow of E‘lf‘{‘trlt‘lﬁ |

80

through the heater when ‘the temperature o

ecmm—'s abnormal.

. In a heating system, the cmnbmatmn of

3) lma,ter conductms for conve} ing electricity

85

to and from the heater, a pump bupplvmﬂ'

| hqud to the heater, an electric motor for . -

driving the pump, a pump governer for .

starting and stopping the- Irmtar, whieh1s
‘responsive to changes 1n a condition. of the
fluid being he ated, a pressuresactuated gov-- .
“erning means for the lieater: circuit, and n
‘device responsive to a
being heated for admitong flutd under pres-.
o 95
In & hiex 1{ing u"aton* the c-mnbm.:..,tmn ul ;
a heater conductors{or conveying electricity

to and from the heater, a pump supplying
i hiquid to the heater, a st ;ppiy tank, an elee-
100

arc to sald oOverning - ﬁlE‘{iIlbi, .

trlc motor for drwmw the'pump, a pressure-

actuated pump governor, a cmulmt which:
conveys fiuid under pressure to the governoyr
and passes. through the.tank for coalmsr the .
| ﬂmd. and means for regulating the pa'%‘lﬂ{‘
“of current through the heater. |

90

rondition of the fluid

105

8. Ina heatmﬂ' svstem, the combmﬂtmn of

a heater, conductors for ¢ conveying electrici ity
to and from the heater, a pumip supplving -
oo & pump governor, &

liquid to the heater,
pres&me—actuate{l reculator for controlling
the passage of current through' the heater

a source of fluid under pressure, and a means

sensitive to changes in a condition of the

fluid being he&.ted for admitting fluid from
sald souirce to the regulator for- actuatmg it.

9. In a heating system, the combination of
" a heating coil thro ugh which electricity flows,

115

one end of said coil being connected to the
supply circuit and the other to the return, a

pump for foreing liquid through the coll, an
msulated conduit between - the
coil for insulating one from the ot
such length as to prevent & current of elec-
tricity from passing through the column of

| hquid to the pump, a non-return valve be-:

4 Ina heatlng system, the combmatmn of | tween the pump and heatmﬂ' coil, and means

Eump and
er, and of

120

125
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for controlling the passage of electricity and

- liquid through the heating coil.

D

~10. Inan electric heating system, the com-
bination of a coil of high resistance tubing :

through the walls of which electricity flows

- for heating a body of liquid contained in the

bore, a source of liquid under pressure for

- supplying the coil, a source of electricity for

10

the coil,-and means regulating the flow of
‘electricity and liquid in accordance with the

demand for vapor energy. .
11. In a heating system, the combination

“of a coil of tubing through the walls of which

. -a current of electricity flows for heating pur-

15

20

30

poses, a pump forcing liquid through the

bore of the tubing, and automatic regulating

devices for the electricity and the hquid

which increase or decrease the effective sup-
plies of both as the demands for vapor energy
changes.” o | o

rt

12. In a

tricity flows, a thermostat in series therewith

through which the same current flows for

controlling the supply of current, conductors

for conveying current to the heater fubing

35

and to the thermostat, a conductor receiving
current from the thermostat, and a pump for

supplying liquid to the heater.

40

45

1supply_ :

In a heating system, the combination

14.

of a heater comprising a coil of tubing .

through the wall of whichi a current of elec-

tricity flows, a tubular thermostat through

the wall of which the eurrent from the heater

flows and through the bore of which the | -

vapor from the heater passes, conductors for

connecting the heater and thermostat to the
supply and return mains, a source of liquid

the thermostat.

heating system, the combination
of & heater, a thermostat heated by the
same current as the heater and cooled by the
vapor from the heater for controlling the sup-
ply of current, conductors for conveying cur-
rent to and from the heater and thermostat,
and a source of liquid supply for the heater.:

13. In a heating system, the combination
of a heater comprising a coil of tubing
through the wall of which a current of elec-

and a circuit-breaker controlled by :

!
|

:
i
i
"s
I
|

|

|

S pumbp.

|
!
i
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15. In a heating system, the combination

of a supply main, a heater connected thereto,

a circult-breaker between the maln and
heater, a“thermostat connected electrically

with the.heater and between it and the oppo--

50

site side of the circuit, the said thermostat -

controlling the circuit-breaker, a conduit re-

' ceiving-vapor from the heater after it passes
through the thermostat, a pump for forcing

liquid into the heater, and a means sensitive
to a condition of the liquid being heated for
controlling the effective discharge of the

16. In a hea;ting system, the combination
of a source of electrical energy, a heater com-

controlled by the thermostat for re_gulating

the supply of electricity to the heater, an

means for supplying liquid to the heater.

., 17. In a heating system, the combination
-of a source of electrical energy, a heater com-
prising a coil of tubing through the walls of
which said source causes a current of elec-

tricity to flow to heat a liquid within the coil,
a conduit leading to the apparatus to be
heated, a tubular thermostat so arranged

between the coil and conduit that heated

fluid from the coil passes through the ther-

! mostat to said conduit and said current of
electricity flows in series throu%h the coil and

the thermostat, a device supﬁ ying liquid to

the heater, and means contro

to the heater. '

In witness whereof, we have hereunto
set our hands this fifteenth day of Novem-
ber, 1906. . -

HERMANN LEMP.

Witnesses:

- Jomx A. McMaxus, dr.,
Henry O. WESTENDARP.

ed by the ther-
mostat for regulating the supply of electricity

WILLIAM G. FISHER.

bd

.60

. prising a ‘coil of tubing through the walls of
“which said source causes electricity to-flow, a
' thermostat arranged in such relation to the
‘coil that said *electricity - flows in-iseries
‘through the coil and thermostat, a.device

85

70

75

80

85
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