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To all whom it may concerm:

Be it known that I, CHARLES IIENRY ROB-
NSoN, of St. Paul, in the county of Ramsey
and State of Minnesota, have invented cer-

fain new and useful Improvements in Steam-

[Heating Apparatus,of which the following is
, specification.

*."The obiect of the present invention 1s to |
¢ ize the steam at excessive pressure within
-steam-generator of alocomotive for heat- |

5 purposes. When a locomotive stops or is
- mning on a downgrade, the steam is shut off

‘iromthesteam-cylinders,and asaconsequence
"notonlyisthesteamunutilized for purposes ot

propulsion, but also the steam, being con-
stantly generated in the generator, rises to a
pressure beyond the safetylimit and blows off

> through the safety-valve and is thus wholly

- oftheinvention.

lost. Tosavethisexcessof live steam and util-
ize it for heating a railway-train is the object
To accomplish this the gen-

~erator is equipped with an automatic relietf-
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valve, which opens at a pressure less than that

-of the safety-valve of the locomotive, but

greater than the normal working steam-press-
ure. This relief-valve communicates on 1its
eduction side with a system of radiating-pipes
extending throughout the train, so that the
surplus live steam which would otherwise be
lost is conveyed into the radiating system,
where it heats the cars. The relief-valve is
wholly automatic in character, so that it re-
quires no attention, and the specified press-
ure at which it opens permits only steam
which would otherwise be lost to be used for
heating purposes. It takes no steam which
would be used for propulsion,and it does not
interfere with the functions of the safety-
valve. Preferably this means of utilizing the
surplus live steam is used conjointly with
means for utilizing for heating purposes the
exhaust-steam from the steam-cylinders.
The present improvements are illustrated
in the accompanying drawings, wherein—
Figure1 is a side view of a railway-locomo-
tive and a portion of a railway-train provided
with the improvements. Fig. 2 is a detail
view of the piping and pipe connections, show-
ing their relation to the generator. Fig.3 is

a vertical section in detail of the automatic

relief-valve which is employed, and Fig. 4 18
a vertical section in detail of a check-valve
which is employed.

A is a locomotive of the usual type for pas-

B is one of the steam-cylin-
D is the smoke-stack of the lo-
comotive. T is the tender. T is the front
end of the first passenger-car. G Gis the sys-
tem of radiating-pipes which conveys steam
to and throughout the train. Il isacoupling,
and I a steam-trap employed with the coup-
ling. All of these parts are or may be of
usual and known construction. -

The radiating system is preferably con-
nected with the exhaust of the steam-cylin-
der B, as by a pipe J, so as to utilize the ex-
haust-steam as well as the surplus live steam.
The utilization of the exhaust-steam, how-
ever, constitutes in itself no part of the pres-
ent invention, and the exhaust may be made
to enter the radiating system by any of the
means known in the art—as, for example, by
the means set forth in Letters Patent of the
United States, granted to me November 10,
1891, No. 462,740,

W is the steam-generator,

senger traftic.
ders thereof.

having the usual

steam-dome O and the usual weighted main

safety-valve D. | |

Q is the auxiliary automatic relief-valve
opening outwardly from the steawn -dome,
This relief-valve may be of any known and
suitable construction; but, as shown in FKig.
3, it is a disk valve having a tubular guide-
stem 7 sliding in a cylindrical prolongation
n of a valve-casing o and is weighted by a
spring p, the tension of which is adjustable.
The relief - valve should be weighted at a
pressure just below that, at which the main
safety-valve opens, so that, while it will open
before the main safety-valve, it will, never-
less, not open at so low a pressure as tointer-
fere with naintaining the proper working
pressure within the generator. A pipe R
leads from the valve-casing o to the steam
radiating system, and preferably communi-
cates directly therewith.

In order that steam may be admitted into
the radiating system before the train starts
and before the steam-pressure is sufficient to
operate the automatic relief-valve, a pipe S,
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- necting directly

-controlled by a hand-valve r,is shown cm:l-;e
from the. ﬂ‘enemtor to the
; ;plpe R, and thence with thela(hatmﬂ'qystem .
In order that in case the steam- c¢ylinders
| ;me not working the pressurein the l*a,dlatmm |
~ system need not fall, a  check-valve T, as |
~ shown in detail in I‘ln" 4, is located at a,nj,%
. convenient point in the piping.
18 preferably located on the piping on the lo-
comotive between the Ppipe J, leading from.
-the exhaust, and the point whele the pipe R
connects w1th the radiating system, so that
the effect of the live steam will not be lost bys
baela:mn* into the piping on the loeomotlw

I e]alm as my invention— ..

1. In a steam- he:el,tnzlﬂ*;:1,ppza,mtns,P the Steam-s
SR I'cbdlatlﬂﬂ' system, the steam-generator, and a:
o bafety—‘mlve to sald generator, in: eombma-;

.. tion.with an mlmhaty automatw relief-valve
located upon said generator, and a pipe con-.
~necting said valve with smdmdmtmw system,:

SRR bubsta,ntlally as set forth, whereby When sald |

.. valve is opened by the pressure within the:

. :_wenerator Steam s &dmltted into said 1.:1('11&13-;

a5

g system. .

‘upon said generator, which opens ata pressure
less than that at which the safety-valve opens,
and a pipe conneecting said relief-valve di- |
rectly with said 1*ad1at1nn* S) stem substan-;
-tmlly as set forth. xS r
. 8. In abteam-heatuw appmuhw the steam-é ERRERREE
SRR émdmtlnw system and. the steam-generator,in | |

" combination with the safety- valve of the gen-:
erator, a pipe leading directly from the gen-
era,tor to the steam-radmtmw system, and an |

This valve

matie rehef—valve located in said pipe, whleh?f
valve 1s balanced so as to open automatically =
“ab a less pressure than the safety-valve and

~automatically

467,900

;auxiliary automatic relief-valve located in
said pipe, which valve when open discharges =
the steam into the radiating systemand thh R
automatically opens Lmderaless,pressure tha,n SERERE
the safety-valve, substantially as set forth.

4. In a system for heating railway-trains, 2

40 .

;45- o
steam-radiating system connected to the cyl--
inders of the 10@01110‘51&*6 in combination with '
the safety-valve of the generator, a pipelead-
ing from the generator divect to the steam-ra- -
i(ll&tlllﬂ" system, and an &11\111&1‘}7 automatic .
j_rehef-valve located in said pipe,which opens
at a less pressure than the
safety - valve and discharges steam when o
opened into the steam- ra,dmtmw system sub- R
-:Stdntla,lly as set forth.: BEEE

55

O. In a system for heatmﬂ*mllway tmmg Q.

necting said exhaust-pipes with saild radiat-

s‘atea,m-mdmtmgSystem extending through the
train, the exhaust-pipes leading fmm the
;cylmders of: the locomotive, and pipes con-
60 A
1ng system, in combination: with the steam-
; ﬂ*enemtm* ‘the usual safety-valve thereof, a
pipe con nectmw said generator directly wlthé :

- -t satd radiating: %ystem and an auxiliary auto-
3, 1In astedm-heatmﬂ apparatm, the Stea,m—

'zlddlatlﬁ“‘ system, the steam-generator, and |
‘the safety-valve thereof, in eombmamon with
‘an auxiliary. a,utomatie relief-valve located

~which whén opened admits steam direet; from =

the generator intosaid mdmtmﬁ* bystem Sub-'i
70

Stcmtlally as set forth.

1n testlm@ny whereof 1 ha,ve hereunto set? SRR
;- my' hand in the presence of two subsembmn*e RERERENRES

Wltﬂe%SBS
LHARLLS II ROBINSO\T
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T

~and prmted Arthur N, Drowne;

d that the name of the a.ss,lgnee in Letters 7
H. Robinson, 6f St. Pailizes

gra.nted January 26, 1892, upon the appl:catmn {}f Ghar]es . Paulies
(¢ Steam 1':[&5:—.1.!:11:1ﬂr Apparatus,” Was eroxleoﬁﬁly&"- 5

anesom for an 1mpr0vunult n
Brown,

a1 that the said Let ters Patent shounld be rmd

ertten and pnntmi “Arthur . 7 wh{,re&s Smd name should have heen wr

aray conform to t-lm record of the case i Lhe”‘

this correction therein that the s | \

SalTee

PﬂtEﬂt Office.
Signed, {mmtmalﬂ"lml H}u] waled this 9th "-LW of February, A. 1. 1542 LR
[SEAL.] CYRUS BUSSEY, k_{
: Assistant Neerctary nf the lntem}r e
Countersigned: . | ._ f#%
g N. L. FROTHINGIIAM, o ALy
Acting Conaissioner o Plelends, :?Hz
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