
E, C, SOFIO, 
CAR HEATING APPARATUS, 

APPLICATION FILED Nov. 2, 1909. 
Patented Feb. 4, 1913. O52,017. 1, 

2 shEETS-SHEET 1. 

VENTOR WITNESSES: 

  



E, C, SOFIO, 
CAR HEATING APPARATUS, 

APPLICATION FILED NOW. 2, 1909. 1913, 
sHEETS-S HEET 2. 

Patented Feb. 4, 
1,052,017. 

INVENTOR 
WITNESSES: 

y ATTO 

  

  

  

  

  

  

  

  



0. 

5 

2. 

UNITED STATES PATENT OFFICE, 
EDWARD C. SOFO, OF HOBOikEN, NEW JERSEY, ASSIGNOR, EC TRE SASFETY CA, 

HEATING & LIGHTING COMPANY, A CORPORATION OF NEWJERSEY. 
CAR-FEATING APFARA U.S. 

3,052,042. Specification of aptters Ratant, Patented Feb. 4, i913. 
Application filed November 3, 1969. Serial Sao. 525,349. 

Zo Gathon, it may concern 
Be it known that, , Row ARD . SoFIo, 

a citizen of the United States, rs1ding at 
Hoboken in the county of Hudson and 
State of New Jersey, have invented certain 
new and useful improvements in Car-Heat 
ing Apparatus, of which the following is a 
full, clear, and exact description, such as 
will enable others skilled in the art to which 
it appertains to make and use the same. 

This invention relates to car heating ap 
paratus, - 
One of the objects thereof is to provide 

simple, practical and efficient heating ap 
paratus for cars. - 
Another object is to provide in apparatus 

of the above nature thermostatically-con 
trolled waive mechanism of simple and du 
rable construction adapted to act freely and 
efficiently under all conditions of use. 
Another object is to provide apparatus of 

the type first mentioned in which expansion 
of a portion of the heating apparatus is 
utilized without tendency to strain any of 
the parts. 

Other objects are to provide in apparatus 
of the above general nature, positive and 
reliable adjusting means and convenient 
means for manilai control of the parts. 

80. Other objects will be in part obvious and 
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in part pointed out hereinafter. 
The invention accordingly consists in the 

features of construction, combinations of 
elements and arrangement of parts which 
will be exemplified in the construction here 
in aftei' set forth, and the scope of the appli 
cation of which will be indicated in the 
following claims. 

In the accompanying drawing, wherein 
is shown one of various possible embodi 
ments of this invention, iFigure 1 is a dia 
grammatic perspective view thereof. Fig, 2 
is a side elevation, partially in section and 
showing adjusting and controlling means. 
Fig. 3 is a side elevation of automatic con 
trolling means. Fig. 4 is a sectional view 
along the line of a--a of Fig. 3, showing 
the parts on an enlargeti scale. Fig. 5 is a 
sectional view taken along the line y-a? of 
Fig. 4. " . 
Similar reference characiers refer to simi 

sa 
C. 

lar parts throughout the several views of the 
drawings. 

55 
Referring now to Fig.1 of the drawings, 

there is shown mountet beneath a car foor 

diagrammatically indicated at 1, a train 
pipe 2, from which steam coil anections 3 lead 
to each side of the car. As the apparatus 
upon both sides of the car is substantially 
identical that upon one side only will be 
described in detail. Steam pipe 3 leads to 
compartment. 4 in a fitting or casing 5. 
Tapped within this casing upon an annu 
lar shoulder 6 is a collar I having therein 

8 a gasket 8, forming a seat for the yaive 9, 
actuated as hereinafter described. From 
the compartment 10 of casing 5 upon the re 
mote side of the collar 7 leads a steam pipe 
11 through suitable elbows to a fitting i2, 
best shown in Fig. 4 of the drawings. 
Within this fitting is cast an injector mem. 
ber 13 having tapped therein the nozzle i4. 
and guide collars i5 and 16. The steam en 
tering from pipe 11 passes within the annu 
lar space 17 between collars 15 and 16 and 
its passage toward the nozzle 4 is coin 
trolled by a piston waive 18, which is con 
trolled in turn as hereinafter described. 
From the injector fitting 12 the steam is led 
through radiating pipe 19 toward and par 
tially across one end of the car, thence turn 
ing downwardly and returning to the opigi. 

7. 

3. 

sité end of the car through the conduit 23: 
Midway in this conduit is positioned a drip 
pipe 21 which is preferably opened. to the 
atmosphere, although, if desired, a trap may 
be utilized, to drain of the water of con 
densation. From conduit 20 the steam 
passes upwardly and thence returns upon 
itself in conduit 22, also forming a part of 
the radiating pipes. This last mentioned 
pipe 22 is held in fixed position as by a 
clamp 23 at a predetermined 
from the injector fitting 12, above described. 
Conduit 22 terminates at its free end with 
in a collar tapped within a fitting 24 leaving 
threaded into its remote end a collar 25 
bearing a short pipe 26, which forms a vis 
tual extension of the pipe 22. This last pipe 
passes through a suitable stuffing-box 
mounted upon the fitting 12 and discharges 
the 
radiator into the chamber 28, from which 
it is sucked by the jet of live steam at the 
nozzle 14 to again circulate within the sys 
tem. The spindle 29 of the valve 8 is 
threaded within a sleeve 30 and its squared 
shank 31 thence passes through the guide 
32, Sleeve 30 is rotatable between a pair of supports 33 and is provided with suit 

point spaced 

after its passage through the 
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abie teeth 34 upon its outer surface to mesh 
with an adjusting wo:'m 35, the connections 
of which will hereinafter be described. It 
will this be seen that the valve spindie 29, 
having thereon valve 18, moves in accord 
ance with the expansion or contraction of 
the pipe member 22 to open or close the port 
36 within the collar 5, and thus controls 
the inlet of live stean in accordance with 
the temperatiite of the radiating pipe 22 
between the clamp 23 and injector fitting 12. 

Referring to the apparatus shown in Fig. 
of the drawings, the valve 9 is mounted 

tion a spin cle 37, which is threaded with 
in a fitting 38 mounted upon casing is and 
provided with a stuffing-box 39. This spin 
de: extends through a stuiting-box 40 at the 
renote end of the casing 5 and terminates in 
; Squared shank 41 slidably fitted within 

siegxe 4:2. Fron, this sleeve a contection 
is fade ihrough the universal joint. 43 to a 

indie if which passes through a suitable 
st fing-box 45 in the fitting 24, and has 
fol'inned thereon the thead 35 above referred 
i (). Spindle 37 is provided with the hand 
grip 46 and passes through a guide 47 pro 
sided with a graduated scale 4S co-acting 
with iii, index 19 tip on the spindle. This in 
dex 49 innay be secured in position in any 
desired natue', as by a pin catering a 
gr:} e i : it the spindie, thus permitting it 
t{ i : 'el longitudinally as the parts are ad 
isit: vit (it cing swing away from the 
sc: ; c. 18. It will this be seen that upon 
triliing tie grip 46, the spindle 37 is rotated 
to iiii tist the valve 9 and the spindle 44 is 
tii', it i t ( a dist the position of the valve 
site 29 with respect to the pipe 22 con 
i' fig the Sane, 

in the opei'ation of the above apparatus 
when it is desired to admit steam, the grip 
4:3 is turned to open valve 9, and simulta 
ne) isly there with the sleeve 30 is turned to 
draw valve S in a direction away from the 
it it, 36. The stean) entering through valve 
9 passes into the chamber 17 and thence 
through port 36 and nozzle 14 into the ra 
diating systei). After traversing pipe 19 
and pipe 20, any water of condensation be 
ing withdrawn through drip pipe 21, the 
steam returns through pipe 22, and thence 
drawn by the jet of live steam through noz 
zle 14 passes the extension 26 and again into 
the system. When the pipe 22 has reached 
the temperature at which it is desired to 
maintain the same, its expansion will cause 
the valve 18 to enter the port 36 and cut 
down or cut off the steam supply. As the 
pipe 22 ends to cool with a reduced or 
wholly cut-off supply of fresh steam, its con 
tractii in with l'aws valve i8 and permits the 
::it:y of a fi':sh supply. This action repeats 
is is a 1:it::::tically and, in fact, here is 

it is high the Eye 2 posii is in 
of the parts as 

the same act. 
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supply is list sufficient to maintain the pipes 
at the desired temperature. If, then, it is 
desired to maintain the pipes at a higher 
temperature, as on accolin f cooler weather 
conditions, the handle 46 is turned to with- to 
draw the valve 18 farther from the port 36, 
thus requiring a higher temperature of the 
pipe 22 with a consequent greater expansion 
to throttle the steam supply. When mild 
weather conditions require a lower tempera 
ture of the radiating surfaces, the handle 46 
is turned in the opposite direction and valve 
18 so adjusted that it will close upon a 
slighter expansion of pipe 22. This expan 
sion, as above noted, occurs only upon the 80 
apparatus being adjusted in accordance with 
change of Weather conditions, and hence the 
movement through the stuffing-box. 27 of the 
pipe 26 is not only extremely minute in ex 
tent, but highly infrequent, thus l'equiring 85 
substantially no renewal of the packing in 
practice. It may also be noted that the spin 
cle 37 being adjusted to the proper point by 
aid of the scale 4S, the valve 9 is opened by 

This simultaneous opening 90 
}F the valve 9 is of material value in prac 
tice, as the system is not only adjusted to 
the proper point by one manipulation of 
the grip 46, but the steam is tuied on at 
the same time, and hence the labor required 95 
is reduced to a minimum. Moreover, upon 
valve 18 being adjusted to close the port 36, 
as in shutting down the system, the valve 9 
is closed in series with valve 18, thus pre 
venting any escape of steam irrespective of 100 
the temperature of the radiating pipes. 
This connection of the parts, moreover, is 
gained without interfering with the free ex 
pansion and contraction of the pipe 22 by 
reason of the telescopic and universal joints 108 
above described. These joints, moreover, do 
away with any chance of cramping or bind 
ing of the parts under all conditions of use. 
In the action of the valve 18, it is to be 

especially noted that any rise in tempera- 110 
ture of pipe 22 from whatever cause, after 
the valve has closed port. 36, is freely per 
mitted without any tendency to strain or 
“buckle the parts. This valve, while efficient 
in action, is free from any seat against 115 
which it is brought, and thus does away with 
the necessity for the cumbersome expedients 
to prevent injury by overexpansion which 
have heretofore been frequently used. It 
may also be noted that not only is the ac- 120 
tion of valve S free under all conditions, 
but the expansion of pipe 22 does not tend 
to cramp any of the piping" as it slides freely 
within the stuffing-box 27. 

It will thus ipe seen that an apparatus is 125 
provided in which the aims of this invention 
are achieved and the above noted advaitages gained. 

's many changes could be made in the 
alive construction and many apparently 7.30 
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widely different embodiments of this inven 
tion could be made without departing from 
the Scope thereof, it is intended that all mat 
ter contained in the above description or 
shown in the accompanying drawings shall 
be interpreted as illustrative and not in a 
limiting sense. It is also to be understood 
that the language used in the following 
claims is intended to cover all of the generic 
and specific features of the invention herein 
described and all statements of the scope of 
the invention, which, as a matter of lan 
guage, might be said to fall therebetween. . 

aving described my invention, what 
claim as new and desire to secure by Letters 
Patent is: 

1. In heating apparatus, in combination, 
fluid conducting means forming a complete 
circuit, whereby the fluid may be circulated 
and recirculated therein and having an outlet 
for water of condensation, a connection in 
said conducting means substantially in 
alinement with the portions of said conduct 
ing means which it joins adapted to permit 
one of said portions to expand with relation 
to the other, a-source of fluid supply for said 
conducting means, a valve controlling the 
entry of fluid from said source to said con 

N. drifting means, said valve being formed and 
so Eóunted to slide over and beyond the port 

which it controls, and a connection between 
said valve and said expanding portion of 
said conducting means whereby said valve 
'is controlled in accordance with the expan 

85 sion thereof. 
2. In heating apparatus, in combination, 

fiuid conducting means forming a complete 
circuit, whereby the fluid may be circulated 
and recirculated therein and having an out 
let for water of condensation, a sliding joint 
in said conducting means whereby a portion 

ereof may expand with relation to another portion thereof, a source of fluid supply for 
said conducting, means, a valve controllin 

45 the erstry of fluid from said source to sai 
conducting means, and a connection be 
tween said valve and said expanding por 
tion of said conducting means whereby said 
valye is controlled in accordance with the 
expansion thereof. 

3. in heating apparatus, in combination, 
fluid conducting means forming a complete 
circuit, whereby the fluid may be circulated 
and recirculated therein and having an out 
let for water of condensation, a siding joint 
in said conducting means whereby a portion 
thereof may expand with relation to another 
portion thereof, a source of fluid supply for 
said conducting means, a valve controlling 
the entry of fluid from said source to said 
conducting means, a connection between said 
valve and said expanding portion of Said 
conducting means whereby said valve is con 
trolled in accordance with the expansion 

65 thereof, and an injector positioned within 
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said fluid conducting means one portion of 
which is formed to receive fiuid from said 
source and the other portion of which is 
formed to receive fluid from said expand 
ing portion of said conducting means. 

4. In heating apparatus, in combination, 
a system of piping having an outlet for 
water of condensation, an injector connected 
at one end of said system, a source of fluid 
supply for said system, an inlet valve con 
trolling the entry of fluid from said source 
to one portion of said injector, a sliding con 
nection between the other end of said sys 
tem and said injector, whereby said system 
is formed to discharge fluid into the remain 
ing portion of said injector, and a connec 
tion between said valve and the discharge 
portion of said system whereby said valve 
is controlled in accordance with the expan 
sion thereof. 

5, in heating apparatus, in combination, 
fluid conducting means forming a complete 
'circuit, whereby the fluid may be circulated 
and recirculated therein and having an out 
let for water of condensation, a connection 
in said conducting means substantially in 
alinement with the portions of said conduct 
ing means which it joins adapted to permit 
One of said portions to expand with reiation, 
to the other, a source of fluid supply for said 
conducting means, a valve controlling the . 
entry of fluid from said source to said con 
ducting means, and a connection between 
said valve and said expanding portion of 
said conducting means whereby said valve is 
controlled in accordance with the expansion 
thereof. 

70 
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6. In heating apparatus, in combination, 
a source of fluid supply, fluid conducting 
means having an outlet for water of con 
densation and forming a complete circuit 
whereby fluid may be circulated and recir 
culated therein and comprising an injector 

03 

one-portion of which is connected to receive 
fluid from a portion of said conducting 
means and the other portion of which is 
connected to receive fluid from said source 
of supply, a connection between two substan 
tially a lined portions of said conducting 
means arranged substantially in a linement 
with said portions and adapted to permit ex 
pansion of one of said portions with respect 
to the other thereof, a valve controlling the 
entry of fiuid from said source to said in 
jector, and a connection between said valve 
and said expanding polition of said conduct 
ing means whereby said valve is controlled 
in accordance with the expansion thereof. 

7. In heating apparatus, in combinatio 
a radiator having an outlet for water of con 
densation, an inlet valve controlling the ad 
mission of steam to said radiator, adjustable 
thermostatic means controlling said valve, 
a source of steam Supply, means leading 
from said source of supply to said inlet 

5. 
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valve, a valve interposed between said inlet. 
valve and said source of steana Stiply, and 
cominon means adapted to actuate said list 
valve and adjust said thermosiatic ileans. 

8. In heating apparatus, ii) contination, 
a radiator having an outlet for Water of Coll 
densation, an inlet valve controlling tie ad 
mission of steam to said radiator, adjustable 
therinosiatic means controiling said valve. 
a source of steam supply, means eitlil: 
fron said source of supply to said illel 
valve, a waive interposed between said inlet 
alve and said source of stean). Supply, and 

inea is a dified simultaneously to actuate 
said iast valve and adjust said theranostatic 
{S, 

9. in heating apparai is, in Coimbinations, 
a Source of fluid supply, firid coil clicting 
means foriming a complete circl: it whereby 
the firid may be circulated aid "g:circiilated 
therei ad having an outlet for Kate of 
conciensati in a connectifs in hetweet W ( ): I'- 
tions of said caiaducting area is is 
portion thei'eof may expaid with 'ciatic 
to the other, a waive controlling the eiti's 
of fluid fron said source to said can it is 
means and having # threaded connection 
with said expanding polition of Siiri coil 
ducting means, whereby it is eoni rolled in 
accordance with the expansion thereof, and 
ineans extending laterally through the Sails 
of said conduit and for tied at ) {} i el (; 
adjust said threaded connectio}}, 

10, in heating apparatts, in coil billirtill, 
a radiator having an outlet for Yatei' (if 
condensation, as iniei, valve coni'i ili is the 
admission of steal to said radiator, a clist 
able tiherrnostatic leans controlling said 
waive and comprising a roi; taile sick V'' 
through which a distinent is ef !, a 
source if steam supply, means le: {{ijas fi'? ill 
said stice if supply to said irie a ve 
valve interpose he wee: S: it stil'c 
steam suily and said iii et vitive 
connected yi ti and citr(iii) : 
valve, a meinher hearing a Y firin c)-icting 
with said sleeve to rotate the sanne as saic 
member is turned, and it flexibie connection 
between said spindle and said last inli'iabet'. 

11. In heating appa'at is, ill collin:ltii), 
a radiator having an outlet for water of 
condensation, an inlet valve controlling the 
admission of steam to said 'illiai ()', a list 
able thermostatic line: as ('?trolling said 
valve and conspirising a rotatible sleeve 
through which a distinent is effected, it 
source of steau stily, ileans leating 

3. 

{} 

said sorce of supply () said illet. Vive, a 
valve interposed between saici si tree of 
steam: sit pily a raci said it let a ve. : sistick 

* 
t corrected with it i: ); it is 3: () 

valve. a lensei (; rit: : \ {i}; 
with said sleeve is , , ; ; ; ; ; 
areiei" is it '{{. . 
he EY 28i : i 

said 
als; | joint eit 

the } { } {}'; vytic 
2. In heating ::: "at is, in contination, 

concil (till le: is for:lil): car 
cuit whereby iiii tay its 
circl: ect ther in arti hill.iii. 3 glitiei for 
water of collensation, a siling is it, in 
said coiliiticijing meals winereby a ninetion 
hereof inna (Naid with rei:iii) is all 
ther politic in thereof, a in tier collected 

in said conticting it's aid foilet to 
provide at inie! cit, is alive foilet it: 
in a tec to slide () (; ; ; cility: it said it it 
and close the site, at a 'c' it? (iiiri lje i \veen 
sii valve : ; Sici X: yi'Éio}} if 

ity 75 
3. 

$35 
: it: 

wive 
is , it 'tii, ii; : '(', 'ti: i:' 'Yii il Nan 

j'? 

is is 3: 'i it is, in 't iiili 
it slips', ; , 

: ; ; , ; it '.' Y 

Syste. led at 'e - it "(iii) . inity 
of iii, iiii: -; it is ii ".", is the ;): ); iiii) of go 

is ce: 'it}} : seen 
'si (; ; it saici illiec 

is fai'aled it lis 
it it in Ji 

ioned 

sti i ijet' si', is: 
{ i i r a tact () is: i) s. 

it j', yiei'ely saici syste: 
cl: 'ire (litik i the reii: 
said iiiectorsii is 9. 

i sail air into 
s: . . et seei said 
a ye till the discharge notic (of Saif sys 

its slie treby saic valve is cit 'nei iii ae 
e'd lice with the ex): sing the reti, said 
\:live being fore and tilt in fiti slide 

: the pot wiii, which it co 

l{}{} 

{\ct' is beyoid the 
acts 

::ii): iii, in heating apparat is, it : 
fluid-coil iticii is left is folling 
(ii' it where ?ii i? as he kii'i 
'ec l'iia is ti linese it: ; , ; 
f: wate: {{ {:}; cle; 3:ti i ; ; ; ; 
connected in S:t it: ); iii (it 
tile kitiki i v iii 
circl:ited, S{ce if 

k 
W ... "... 

iii. I 

fitting, a vast to inted to slite 
beyond its seat at liositioned 
the fillid passig 't: a said still 'ce of supply 
into said coil dicting heals, nea as a taiod 
to old saic conducting inneil as fixed at one 

() 'C) 5 

print, and areas connected wifi) said valve 
and with s:ii e ind till it is ::: a) the i20 
point a stated it tilize the oxalision and 

actic of the interial ediate frtion of 
! {o} {{i,s} illets; ii) 'i at 'tilitig said 

"it is, ii) 'inniination, 
ls: i) { } is , : ini): a coil plete 

; : ; ; ; ;ic lay is circulated 
()''': i. it it; vii.; ; ) out 

('e ()f 
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connection comprising a spindle upon said. 
valve extending through the sliding por 
tion of said conducting means, a sleeve 
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ing means whereby a portion thereof may 
expand with relation to another portion 
thereof, a valve controlling the entry of 
fluid from said source to said conducting 
means, a connection between said valve and 
said expanding portion. of said conducting 
means whereby said valve is controlled in 
accordance with the expansion thereof, said 
connection comprising a threaded member 
held against rotation and an internally 
threaded sleeve mounted thereon within said 
conducting means, and a member passing 
through said conducting means and co-act 
ing with Said sleeve to rotate the same. 

16. In heating apparatus, in combination, 
fluid conducting means forming a complete 
circuit whereby the fluid may be circulated 
and recirculated therein and having an 
outlet for water of condensation, a source 
of fluid supply, a sliding joint in said con 
ducting means whereby a portion thereof 
may expand with relation to another por 
tion thereof, a valve controlling the entry 
of fluid from said source to said conducting 
means, a connection between said valve and 
said expanding portion of said conducting 
means whereby said valve is controlled in 
accordance with the expansion thereof, said 

threaded upon said spindle and rotatably 
mounted within said conducting means, a 
worm bearing member extending through 
said conducting means and intermeshing 
with co-acting parts upon said sleeve and 

40 

45 

means adapted to prevent rotation of said 
spindle. 

17. In heating apparatus, in combination, 
fluid conducting means forming a complete 
circuit whereby the fluid may be circulated 
and recirculated therein and having an out 
let for water of -condensation, certain por 
tions of said conducting means being 
formed and mounted to permit a relative 
movement an inlet valve mounted within 
one of said relatively movable portions and 
connected with and controlled in accord 
ance with the expansion of the other of said 

50 
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relatively movable portions, a supply con 
duit leading to said conducting means and 
controlled by said valve, a second valve in 
said conduit, adjusting means for said first 
valve upon the expanding portion of said 
conducting means, and means connected 
with and controlling said last valve and 
flexibly connected with said adjusting 

60 

means to actuate thé same. 
18. In heating apparatus, in combination, 

an inlet valve, a conduit having an outlet 
for water of condensation and adapted to. 

5 

receive fluid from said valve. and connected 
to itself to permit the fluid to recirculate 
therein, an internally threaded sleeve posi 
tioned within said conduit, a member lead 
ing from said valve wi in said conduit and 
threaded within said sleeve, means adapted 
to prevent rotation of said last member, 

65 

means passing through said conduit and 
connected to rotate said sleeve, a source of 
Steam. Supply, a connection leading from 
said source of supply to said inlet valve, a 

70 

valve controlling said connection between . 
said source of steam supply and said inlet 
Valve, and common means adapted to ac 
tuate said last valve and said sleeve. 

19. In heating apparatus, in combination, 
conducting means forming a complete cir 
cuit whereby fluid may be circulated and 
recirculated therein and having an outlet 
for water of condensation, a sliding joint in 
said conducting means whereby a portion 
thereof may expand with relation to. an: 
other portion thereof, a member connected 
in said conducting means and formed to 
provide an inlet port, a valve formed and 
mounted to slide overland beyond said port 
and close the same, and a connection be 
tween said valve and said expanding por 
tion of said conducting means whereby said 
valve is controlled in accordance with the 
expansion thereof, said connection being 
adjustable with respect to said conducting 
means to vary the position of said valve. 

20. In heating apparatus, in combination, 
a system of piping having an outlet for 
water of condensation, a source of fluid sup 
ply, an injector, connected to one end of said 
system, an inlet valve controlling the en 
try of fluid from said source to one portion 
of said injector, a sliding connection be 
tween the other end of said system and said 
injector, whereby said system is formed to 
discharge fluid into the remaining portion 
of said injector, said injector being posi 
tioned to inject said discharged fluid again 
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into said system, and a connection between . 
said valve and the discharge portion of 
said system whereby said valve is controlled 
in accordance with the expansion thereof, 
said valve being formed and mounted to 
slide over and beyond the port with which 
it co-acts and said connection being ad 
justable with respect to said conducting 
means to vary the position of said valve. 
In testimony whereof I affix my signa 

ture, in the presence of two witnesses. 
EDWARD C. SOFIO. 

Witnesses: . 
JoHN T. CLARK, 
E. E. ALLBEE, 
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