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To all whom it mmary concerrn : | pm ineipal part of the system of heating-pipes,

Be it known that I, FREDERIC TUDOR, of | radiators,” &e., which Inspirator or Jn]eetm

Boston, in the county of Suffollt and State of | delivers g jet of live steam from the boiler or
steam-pipe into the exhaust-pipe in a direc-

Massachusetts, haveinvented an Improvement

5-in Apparatus for Heating by Exhaust-Steam; | ‘tion toward such system, and Dby its eductive 55
and I do hereby declare the following to be a | action reduces the Pr essure between it and

~full, clear, and exact deseription of the same, | such exhaust-port and maintains a pressure In
reference beinghad to the accompanying draw- | the heating - system info which 1t discharges.

- The invention also consists in certain details

- ings, forming part of this specification. _
10 Lam mmm that sundry attempts have been of arrangement and construetmu hewm set 60
“forth. .

madetoutilize exhaust-steam for motive power |
Figure 1 in.the drawings represents a par-

- and to remove *‘back-pressure’’ from the ex-
~ haust side of the pistons of steam-engines. My | tial section and partial elevation of a boiler,
eng me, and their attachments, and a system

invention, however, relates to 11eatmg, appara-
of pipes, radiators, &c., w ith their attach-

15 tus Supphed hy exhanst-steam from the steam-
"~ engine, which exhanst requires to be delivered | ments, constructed to (3&113‘; out and 1llustrate
‘into the heating system under some positive | myinvention. Ifigs, 2 and 3 represent details.
pressure, and tl'},is pressure, 1n such apparatus | A represeuts & bm]er with the usual attach-
ments, including feed-pump B, which takes

as heretofore organized, reacts upon the en-
- 20 gine-piston, fmd thus SleJects it to consid- | its water from a leeept‘lele C, which receives 7o
| {from the heating system of 1)11)68? &c., theen-

erable resistance or back - pressure, which
oreatly detracts fron: the tull power of theen- | tire water of condenmtlon to be 1*et111*11ed by
the pump B to the boiler A.

~ 'frme, and I am not aware that any flttempt |
D D' D are radiators conneeted by pipes d

has been heretofore made to relieve the en-
@' 4" with the exhaunst-pipe I E, and with the =

25 gine of such back-pressure and yet maintain
an effective pressure in the system of heaters | receptacle C, and with the pump B, and it is
-provided at F with a valve for discharging the

by means such as T here describe. A Press-
ure of from five (5) to ten (10) pounds is re- | contents of the receptacle C and dr‘unmn the
pump when necessary.

quired in ordinary steam-heating systems of |
-(+is the induction-pipe ]eadmn fmm the 8o

pipes and radiators to maintain 4 suﬂici ently-
effective circulation of the steam, and it is | boiler A to theengine H. The mduetlon -pipe

b
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obvious that when this pressure 1s allowed to
react on the piston of a steam-engine it re-
duces by a large perceutage the mean effect-
1ve pressure and motor efficiency of a steam-

engine, either when working under a moder-

-ate pressure with a late cut- off, a higher press-
ure and an earlier cut-off, or w hen steam is
- allowed to follow the plStOll through the entire
> stroke. The loss of efficiency from this cause
18, hewe’f’er largest in cut-off engines, and it
18 thc- Ob]eet of my mventwn. to obviate this
loss.
The Invention C*{}HQIStSS pax tl; , in the combi-
nation, with- the exhaust-pipe of a steam-en-

cgine Wh ich delivers steam inbto a system of

heating-pipes, radiators, &c., of a steam in-
spirator or injector attached to andin connec-

| nres in said pipes.

G and the branches E I¥ of the exhaust-pipe -

are each provided with a gage, (represented
at J J' J7,) for denoting the 1e5.peatwe press-
The exhaust-pipe 18 also
provided at any convenient part with a drain-
cock, K. A weighted lever-valve, L, allows
steant to escape from the braneh T of the ex-

| haust-pipe whenever the pressure rises therein .
above the proper point, and this escape gives

warning'to the attendant that the &pparatus
is not working properly, this br anch of the
exhaunst- -pipe bemﬂ the part from which the
pressure 18 removed when the parts of theap-
paratus yet to be deseribed are in working or-
der. The branches I and 12 of the e*s:hausi
pipe are connected, preterably abt a right an-

gle, with each ()Lhe,lj and at their junction is

placed an inspirator or injector, M. (Shown

tion with the exhaust-pipe of the engine, be-
2. The nozzle N ot 100

_;;.o tween the eﬂmusﬁ -port of the engine ::tml the | 11;_1]"1]1 mn Rectlon in Ifig.
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this inspirator or injector is inseited into the
branch If of thie exhaust-pipe 1n such manner
as to deliver its stream toward the system of

pipes, radiators, &ec., which constitutes the |
]lG‘Ltll}U' system, and. 1 111 a direction away from.

the exhaust- -port of the steam-engine.
Live steam is conveyed to the IIlSplI“LtOl‘ or
injector M by a branch pipe, O O, from the

Induction-pipe G. A drain cock or valve is

attached to O O at P to keep this pipe free
from accamulated water or other obstruction.
At any convenient part of the pipe O O there
18 placed an automatic cock or valve, Q, for
regulating the flow of live steam to the inspi-
rator. Various means may be employed to
cause this valve to act automatically, and I do
ine myself to any particular one. -
In the example of my improvement shown
in the drawings L use an ordinary diaphragm-
regulator,
Steam from any point between the inspirator
and the radiators is brought under the dia-
phragm in R by connecting the lower part of
R with a pipe, S, which may also lead to and

R, for controlling the valve Q.

283,537

manner in proportion to the degree of vacunm
effected; hence, while the power of the engine
IS 11101"6'156(1 both 1n a

heaters is maintained by the same means, yet
the amount of steam used to sustain the jet

need be little or no greater than that used

egative and posmwe'
manner by this -impmvemenb and a system of
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through the engine when the exhaust 1s di-

reetly delivered undel' pressure into the heat-

ng system and hence, while the consumption

Of steam 1s the same, the power of the engine

18 greatly increased, .mld the heating effect_ 1n
‘the heating system is also 1nereased, for, as a

large portion of the steam forced into the heat-
ing system is live steam, it thus contains much
more heat than would be the case if it were all
at first passed through the engine, where its
expansionwould remove & ﬂreat 1)01 tlon of ity
heat, so that by these means a great improve-
ment is effected, both in the woﬂmnn of the

engine and in thu action of the he: llm s, with-

Oub mereased cost.
What I elaim 15—
1. In a heating system for using e\h“mst

connect with the pressure-gage attached to I, | steam for hemtmﬂ purposes, the eombmatwn
The diaphragm is connected w1th the valve O ! with the ethmst -pipe of the steain-engine am]

by link and lever mechanism ¢ # ¢” in the or-
dinary well-known manner. of constructing
such mechanism, and when the pressure falls
in I¥ such mechanism opens the valve Q far-
ther to 1ncrease the jet of steam through M
into said pipe, and vice versa.

It may now be seen that by the means de-
seribed, when the engine 1s in action and the
Ste&m—jet-m" is emitted at the proper force,
the exhaust-steam will be rapidly educted
from the engine by the powerful eductive ac-

- tion of the steam-jet, and the mixture of this
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exhaust from the engine and the live steam
from the jet will be forecibly injected into the

system of heating-pipes and radiators. In this
way an effectwe pressure five pounds per
square inch, or more—will be maintained in

the heating Sybtem, and at the same time all
Dback-pressure will be removed from the ex-

haust-pipe I, thus greatly increasing the effi-
ciency of the engine and enabling 113 to work
up to its full power. Not only will the steam-

jet thus remove the back-pressure from the

exhaust of the -engine, but, in addition to
this, 1t will 1n most cases actually form a vac-
uum or partial vacuum in the exhaust-pipe,
which will greatly assist the working of the
engine and increase its power in a positive

[ a system of heating-pipes, radiators, &0 , SUP-

plied with steam from the exhaust, of a stea-m
inspirator or injector placed in relation with
the exhaust-pipes, heating-pipes, radiators,
&e., as set forth, and operating substantially
as and for the purpose herein described.

. The combination, in a steam-heating sys-
tem of an exhaust- plpe, an Imspirator or in-
_]ector, a system of pipes, radiators, &c., and
an automatic valve for regulating the 1]1]{3(313101]
of steam through said 11151)11‘%01:‘, substantially
as and for the purpose specified.

3. The combination, in a system for ]19&1;1110
by exhaust-steam fr om 2 steam.- engine, of an
exhaust-pipe delivering steam from the eno ine

to and into the heating System a steam 111_]@0‘[01_

or inspirator for removing pressure from the
exhaust-pipe between.the injector and the en-
oine and accumulating or maintaining press-

qurein said system, and a relief and alarm valve

for permitting escape of steam from the part
of the exhaust-pipe between the inspirator or

injector and the engine, substantially as and

for the purpose. c:1t)eclﬁed
FREDERIC TU DOR.

Vitnesses:
ROBERT JACKSOX,
JNO. K. GAVIN.
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