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 the same building, near-the front wall thereof,

~ ators of the building, Fig. 13 shows an ele-

'~ BIRDSILL HOLLY, OF LOCKPORT, NEW YORK.

IMPROVEMENT IN APPARATUS FOR UTILIZING STEAM IN HEATING, &c.

 Specifieation forming part of Letters Patent No. 193,086, dated July 17, 1877; application filed
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May 14, 1877.
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CASE A.

 To all whom it may concern :

- Beit known that I, BigpsiLL HoLLy, of
- Lockport, in the county of Niagara and State of

- New York, have invented a new and Improved

~Apparatus for Utilizing Steam for Heating
Buildings and Driving Machinery, and other
- purposes, in cities and towns; and.I do here-
- by declare that the following is a full, clear,

and exact description of the same, reference
- being had to the accompanying drawings, |

- making part of this specification, in which—

~ Figure 1 illustrates a plan view of my in:
- vention applied for heating a district of bpild-

~ ingsin a city or town, and for transmifting
 Steam fur use for powerin such districts. Fig.
218 an elevation of the same. Iig. 3 repre-

~Sents a horizontal section of one of the junction
service-boxes of the street-mains, and the con-
- nections thereof; and Fig, 4 is a vertical lon-

~ gitudinal section of the same in line #? of Fig.
.~ 3. Fig. 5 is a vertical transverse section
- . through a junction. service-box of the mains,

- and throngh a steam-regulator, and also an

- elevation of parts counected therewith, and of
- aboilding to be warmed, and a fire-engine to
- be supplied with steam from the mains. Fig,
 6.1s a transverse section and partial elevation

- through the building, shown in Figs. 5 and 8. |

Fig. 7is a vertical longitudinal section throngh

~ Fig. 8 is a horizontal section of a junction

~ service:box of the mains, and of the building
~ shown in Fig. 5, and a plan view of the parts -
~which are above the basement-story, as well

-as those which are on a level with the street.

- IFig. 91is a longitudinal section and elevation |
- Of a steam-meter, with its metal frame 12

~ (Shownin F 1g373ﬂd8)remm’9dFlg 101s .
- . anend elevation of the same. Fig, 11 isa
~plan view of the reecord-ribbon of -the meter.

Fig. 12'is a vertical section of the steam-trap
~ shown at Fig. 7, in connection with the radi-

~vation of the trap, and a section through its.

- waste-cock. Fig. 14 is a top view of the trap,

- with a section through the pipe which leads
- water.of condensation into the trap. Figs. 15
- and 16 show a modification of the trap anpd its

“manner of application to the building:-and a

the means whereby steam and hot water may

-and front elevation of a steam-gage, used for
Indicating the pressure of steam in the radi-
ators. IFigs. 19, 20, 21, 22, and 23 are views
In which a connection of the service-pipes
‘with the mains is shown, as well as the casing
of the service-pipes. TFig. 24 is a vertical
transverse section of one of the steam-mains,
and shows protecting and heat-insalating cov-
ering with tile beneath. =~ .~ .
- My invention relates to a new and useful
| mode of supplying large distriets of dwellings, =
and other buildings in cities and villages, with =
Steaw, not only for the purpose of warming, o
but also to supply power for driving machinery -
‘within buildings in such districts; also, the =
means whereby the fire-engines of ‘a city.or =
| town may at all times be utilized for the ex-
tinguishment of conflagrations, although sach: -
| engines be constracted so as to dispense with
-steam-beilers and attendani mechanism for
fgetting up steam;” also, the means whereby
ordinary hydrants of a city or town may at all
| times be economically and secarely protected -
against freezing; also, a cheap and ready
lneans for freeing the streets of cities of aceu-
mulations of snow and ice; also, the means
whereby greenhouses, conservatories, and &
other ounthouses may be heated; and, finally, -

| be sapplied for culinary and other domestic
purposes. o
~ In Letters Patent for steam-boilers for gen-
erating steam, of even date herewith, I have -
shown a series of boilers, and described their
uses, which are particularly designed to carry -
into effect the invention embraced in this pat- .
-euf; but I do not in this patent confine myself
‘thereto, as steam-boilers of ordinary arrange-
{ ment and construction would answer a good
| purpose to carry out the invention embraced
{ by this patent. BRI
. In Fig.1of the drawings I have illustrated,
| 1n plan view, a section or district of a eity or
town having streets, as at A, B, G, D, Byand =
as shown, From a central, or nearly a central,
‘point ot such a section or district of a city or
town toany given point of .its boundary . Xin-

- . _ tend shall be.a distance of about one-halfofa
. greenhouse. Figs. 17 and 18 are a section | mile in extent.~ At this central point, and
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within a building designated as at A% 1 erect |

the necessary boiler-works for the generating
of steam to be distributed throughout said
~ district for the purposes contemplated in car-
rying out my invention. The steam in the
building A?is conveyed by a proper pipe or
pipes from the boilers therein to a short steam
‘“ street-main” pipe, F, which connects with,
and through which steam is. supplied to, all
the other steam-main pipes, as shown at F,
within the district. All these steam -mains
are laid underground on the line of the sev-
eral streets of the city or town included in
such districet, and about four feet below the
- surface of the street; and service-pipes, as at
a, also in like manner laid underground, con-
vey steam from the said mains into the dwell-
ings and buildings sitnate on said streets, as
indicated in the drawings.

The capacity of the steam-boilers. in the
boiler-house A? should be sufficient to afford
a steady supply of steam to the main pipes I
F, or such other number of steam-mains as
mlght be laid down, at a pressure within said
pipes of about from forty to sixty pounds to
the square inch of interior surface, which
pressure it has been determined by experi-
ment will be sufficient for the various uses de-
sired within a district of the dimensions here-
tofore stated. |

In rigorous climates—in fact, in all eli-
mates—these mains, although embedded be-
neath the streets at considerable.depth, are
more or less subject to longitudinal expansion
and contraction, due to changes of tempera-
ture. Hence 1t 18 necessary to provide against
such expansion and contraction, in order to
avoid either breakage of the mains, leakage
of steam, or other damage, which would make
the use of lengthy underground steam-mains
impracticable. To this end 1 provide said
mains, at convenient points about one or two
hundred feet apart, with _]unctlon service-
boxes F1 in which provision is made for the
longitudinal movement of the end of a section

of a large main which enters the expansion-
- chamber of such box, while the chamber itself
is not moved by such movement of the mains.
In Fig. 1 I have indicated at I'1° one of these
junetion service-boxes on the underground
main F' on the line of the street C, and in
Fig. 2 have shown an end elevation of Fig, 1,
‘and in Fig.3 a plan and partly sectional view
of such a junction service-box placed in the
ground along. the line of thé main pipe at
intervals of about one hundred or two hund red
feet apart. |

Each junction service-box is made of suffi-
cient size and with a trap-door, so as to be ac-
cessible for repacking the expansion joints
and valves and repairing the works within
the box. The interior of this box is, at its
bottom, provided with metal frame-work F7,
for the proper support of, and to hold in a
fixed position, an expansion - chamber, F®
- This chamber is made of metal and firmly

| fixed position in the metal frame E7,

‘section of the main pipe F.

seated npon the cross-plates a', and between
the cross-plates a® of the frame ¥7, and is pro-
vided with a metal cover, a® which latter,
when in place upon the expansion - chamber
I8, is held in position by screws s. Annular
bearings, as at a*, which project trom two
sides of the expanswn chamber, seat them-
selves in ¢ gams” a® formed in the eross-plate
a®; and as a portion of this chamber, on two
sides thereof, as at af, have a flush bearing
against the inside surface of the cross-plates
a? a*, said chamber is thus firmly seated in a
The 1n-
ner surface of the Dbearings a* a® are screw-
threaded, and receive, as indicated in the fig-
ure, the ends of service-pipes ¢ a, which thus
communicate with the expansion-chamber F%,
into the interior of which chamber, lndlcated
at I steam is admitted from the steam-main

| B, and thence is passed into a building on

elther side of a street through said service-
pipes a a.

The expansion: chamber ]3‘B serves a double
purpose, to wit: it receives the thrust of the
end of a section of the large main, and per-
mits such end to alternately move forward

| and backward, in accord with the longitudi-

nal expansion and contraction of the large
main F'; and it also serves as a chamber
from which the steam from the mains may be
distributed, through small service - pipes, to
buildings along a street. |

Cut-off valves, as at f* /7, are prowded for
the service-pipes, in’ order to cut off, by a key-
rod, f%, the flow of steam from the main to the
bmldlngs when desired. To the inner thread-
ed end of these service-pipes hoods g and g¢'
are screwed, which hoods may be turned up -
or down more or less, in order to admit 1nto
their open end ¢ elther dry or wet steam from
the interior of the expansion-chamber F¢ In
the figure the hood ¢ is turned with 1ts open-

-ing ¢ toward the zenith, and hence dry steam

only will pass into its service-pipe, and thence
into a building which the service-pipe enters,
while the hood ¢' is shown turned down mma
horizontal position, thus admitfing the wet
steam, which will oceupy a lower portion of
sald cha,mber and, if desired, the hood may
be turned down mth 1ts openmg ¢ toward the
nadir, in which case the commingled wet
steam and water of condensation which may
have accumulated in the bottom of the cham-
ber will be forced through the service-pipe in-
to the building connected therewith. One
wall of the expansion-chamber K%, forward of
its eurved portion «’, terminates in a tubular
portion, a®, with mwardly projecting shoulders
a®, which closely fit and receive one end, f?
of a section of the steam. main F!. An annu-
lar space is thus formed between the portion

f2 of a section of the main and the parts a°

and a° of the expansion-chamber, for the re-
ception of suitable steam-packing j, so as to
form a steam-tight joint around the end f# of a
A removable



- main F, which I have just referred to as hay-
o lllg the metal ;I‘illg 94 SGI‘GWGd there()l]?'__passe‘s

~ through the sectional tube G, and that when
~ the screw-nuts shown upon the bolts ¢° are
~tightened up the convex ring ¢* will be firmly

-_'_193;086-:_- . B

~ this packing, and thus prevents the escape of
~ .steam,as will be hereinafter deseribed.

- Projecting from the opposite wall of the ex-

- pansion-chamber F® are two sets of lugs, ¢,

i which receive eyebolts g% the bolts: bein g re-

~ tained in position within the lugs by a pin, as

at ¢, The forward ends of these bolts pass
through doubly-beveled bolt-holes made in the

- rim of a sectional tube, G, the interior of which

~ 1sflaring, as shown at b; and at the point b!,

- where the inner end of the tube G adjoins a

| - convex ring, g4, said tube is beveled so- as to

- tform a perfect fit to the convexity of the ring |
g% A like fit is made between the opposite

- convex face of the ring g*and an annular pro-

- Jjection, a', of the expansion-chamber F3,
- Theconvexring ¢4 it will be seen, is screwed

. - upon the steam-main F?, and may be removed
- at pleasure. by disconnecting the eyebolts ¢°
- from the sectional tube G, and thus allow the.

' ~substitution of a new section of main pipe

It will also be seen that a section of the

- seated against the annular projection al® of
- the expansion-chamber I8, thus forming a

steam-tight joint between g¢* and 4%, g0 that

~ in the passage of the main supply of steam
- through the steam-mains F! no steam will
. -waste through such joint. And, further, it

~will be seen that, owing to the construction of
- this steam-joint between g* and a'°, and the

. ~ like joint between ¢* and sectional tube G,

~and the beveled portions b in said tube, and
~ the beveled bolt-holes in the rim of the tube
(& through which the bolts ¢® pass, the main
~ pipe F! on this side of the expansion-chamber

¥® is capable of deflection from a right line to

-~ accommodate it to the grade or meet any
- other countingency of position. 1 thus pro-

vide against a strain falling upon the main
- pipes at or near their connection with the

- Junction service - boxes, which would ensne

from a déflection of said mains for any cause

" from ‘their proper condition as laid down, and

‘at the same time provide against leakage of
- steam by reason of such deflection.
- A short section of a main pipe, F1, is shown

- at f3 having a screw-thread cut into its outer
~.surface, so that one end of said section may
~ be screwed into a corresponding opening in

- the wall of the expansion-chamber, as shown.

~ The opposite end of this section 73 eiligages

. with a metallic steam-discharge ring, G2, which
- has apertures & through it to admit of the free.

passage of steam from the main F?into the

~ interior K® of the expausion - chamber.. By

. tuorning this discharge-ring in oue direction it
. will be screwed along upon the section 2 a
- sufficient distance to allow of the removal of

~ the metal ring or stuffing-box follower e, and

|

|

. thus give access to the packing j should such | tion ser

o :-m'eta,l_ -ring, --'a,_s ;at;_e; 18 -m-ad_e t0 seat itself upon | packing need replacing; and after the rin g'-e -

I8 thus removed the steam-discharge ring G2
can 1tself be removed either for repair or the-
substitution of a new one, its removal also

giving access to the main F. By turning

said ring G? in an opposite direction to that-

just-named it will force the metal ring ¢ down

upon-the steam-packing j, as shown in Fig. 3,
thereby packing the joint and preventing the
~escape of steam.from the main as well as from
‘the interior of the expansion-chamber at the
~end f? of a section of the main F!, which en- .
ters said chamber. S

The outer surface of the eud f* of last-

named section is intended to slide forward -
-and backward in contact with the packing j,
‘and the forward end of such section -will be
projected into the expansion-chamber F8 more
~or less, aceording. to the longitudinal expan--
-81on or contraction of the main pipe F., which
18 between the source of the supply of steam
‘to such pipe and the junction service-box F,
'This iron section of the main F! has its end /2
nickel-plated on that portion of its exterior
surface which comes in contact with the steam-
‘packing 3. - Thisis donein order to avoid rust
‘and the great expansion of brass, in case this
‘section were to be madeof brass, to avoid rust;
-and besides this a smooth anti-frictional. sar-
Tace 18 thus secured, which is not subject to

great expansion.

~ In this manner expansion-joints may be ap-
‘plied at intervals where required throughout
the whole system of the steam street-mains,
thus rendering the use of such mains practi-= -
| cable, notwithstanding the very considerable
longitudinal expansion. and contraction to
which long lines of: such pipe are subjected,

by reason of varying temperature. o
The steam-mains F! throughout their entire

‘extent, up to and slightly within the junction
service-boxes, are surrounded by a wrapping

of asbestus, hair-cloth, or any other non-con-
ducting substance, or with both asbestus and

hair-cloth, as shown, thus coufining, and, as

it were, insulating, the steam within the

‘mailns, and so preventing its condensation.
The mains, with their wrapping, are then in-

closed in a water-tight outside pipe, either

of wood or iron lined with wood, and thispipe

is then embedded 1n and covered, as in Fig.,

24, first with sheet-zine or tile, and thereafter'
with some porous substance like tan-bark or
sawdust, to retain confined air, while under- =
neath such outside pipe tiles z, Figs. 6 and 24,
are properly laid to carry off water, which
‘would otherwise seftle around it in the
trenches in which the mains are laid. In Fig,

S of the drawings the asbestus wrapping is
designated at m, the hair-cloth at m', and the
water-tight pipe at W2, which pipe 1s carried .
‘into and connected with the parts of the june- |
tion service-box F° as shown, the fitting of -
this pipe with the junction-box being a loose

one.

At some convenient point within each june-
vice-box, and between its steam and

cr e e LT L it iy
e . EECT I FEEFNTE TR LN
C ety ] it



|  the plans -shown -by Higs. 22 &nd 23, F1 in
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expansion chamber and the source of supply |
of steam to the mains I, a main stop-valve,
indicated at V in Fig. 4, will be applied to the
‘mains, In order that steam may be cut off
from the expansion-chamber F® during the
act-of repairs or-an adjustment-of the mech- |
- anism therein. From these mains the service-
pipes @ conduct the steam to the buildings on
- elther side of. the street along which said
mains -may be laid, in which buildings the
steam may be used for either or all of the
purposes heretofore named to which my in-
‘vention relates. o |

T have descmbed the mains F!as h&vmg a

longitudinal movement, by reason of their
contraction and expansion ; and now, in order I
‘to.show that provlslou 1S maﬂe &gambt unduoe
straining of the service-pipes a, whether they
~pass at right angles from the mainsto a butild-

ing indicated at A% oraround corners before -
- reaching a -building, making themselves a [

-~ right angle either to the right or left, .or both
to theright and left, I will proceed to debcube
the -plan shown by Figs. 19, 20, and 21, and

Figs. 19, 20, and 21 shows the main, which, in
~all respeuts, is constracted, laid down and pro "
tected as before described ; and a 1s A service--
pipe leading out atright angles from said main
to'the curb-line, or to the back yard of a build-
ing. In plan 19 the connection of the service-
pipe a-with the main F!is made by cutting an
oblong hole, A> of about two inches length
through the wooden pipe or covering m’ of the
main. To close this hole, which is made in
order to-allow the service-pipe, when expan- .
sion -and contraction takes place, to vibrate
between ‘its inner end m*and ifs connection
with the main I, a wooden tube, m? having
an internal ﬂ&rmg expansion- chamber m7, is
placed around the service-pipe from- lts inner
end m? to its connection with the main K%, and
firmly strapped in place, as illastrated at A3
and A% Fig. 20. The joint around oblong
hole A®>and between the wood pipe m? and |
the-wood pipe m® is made water-tight in any
proper manner. It is evident that the ser-
viee-pipe a, 1f made fast or impaected by earth
at 1ts end m?, will still have freedom, by means |
of :the flaring chamber of the wooden tube
m® and the oblong hole A® to vibrate when ;
the steam street-main IF! contracts and ex-
pands; and this, without much strain upon
it, as the great length of pipe-between the
fixed point -m* and the point of conunection
with the main will cause ‘the movement of
the service-pipe-at its fixed point m?* to be ex-
ceedingly slight. Now, if the service-pipe a
is to be bent so as to form an elbow, as shown
in Fig: 42, or 1s to be united to two elbows, as
in Fig. 23, for the purpose of leading the steam
~ into buﬂdlugb not situated for a service-pipe,
such as 1s shown in Fig. 19, I inclose it in a
water-tight wooden casing, such as is shown
at m® in Fig. 23, or as shown at m® in Kig. 22,
accordingly as the case may require. The in-

terior of these casin gs forms a flaring chamber,

m', and the service-pipe a i3 only impinged
‘upon, and that loosely, at the points m’ m* in

the plan shown 1n Ifig. 22, and at the points

{ m* m'* m in the plan shown in Fig., 23.

With either of the constructions shown by
Figs. 22 and 23 the elbowed portion of the
pipe a and all other portions thereof, between
the points which are impinged upon loosely
and the elbows, will have freedom to vibrate

‘in the flaring chamber of the casings m® and

m’® to any extent that the expansion and con-
traction of the sermce pipe ¢ may render
necessa,ry |

I will now describe one practical plan for

utilizing the steam from said mains in a dwell-
ing within the district of buildings shown in
Fig. 1, such description having reference to
Figs. 5 6, 7, and 8 of the drawings. In Figs.
5,.6, and 8 the roadway of the street is indi-
cated at H and the sidewalk atI. In Fig. 5

| & junction service-box I is shown beneath
‘thestreet-roadway H, from which box, through

one of its service-pipes, a, steam is conveyed
into a conducting-pipe, #, which leads into a
steam - hydrant, P, situated upon the side-
walk. In this said figure an ordinary water-

‘main-isindicated at R, from which, through
pipe r, water is sapplied to a street-hydrant,
Pl trom which water can be furnished to a
,clty fire-engine; and in order to prevent the
‘water in the hydrant P! from freezing duaring
the winter season the conducting-pipenis made
to impinge against sach hydrant, as signified

in Kigs. 5 and 7.
At Q, in Figs. 5 and 8, a fire-engine is rep-

resented which has no boiler or fire, and which
takes ‘its steam from the steam-bhydrant P,
through -a steam-pipe or hose, y*, simulta-
neously with its supply ot water from the hy-
drant P! through a water-hose, ¥°.

The advantages are apparent in that the

water in hydrant P! is never frozen, and the
steam in the hydrant P is always “up” and

ready for the engine. DBesides this, the cost

and weight of a fire-engine may be reduced
-about one-half that of any other ; at the same
time the alarming appearance caused by the
fire, smoke, and noise, while running to and
working at a fire, as well as attendant casu-
alties, are avoided.

1 will here state that the steam a,dmltted to
the steam-hydrant P will be at high pressure,

and that proper cocks for letting ou and cut-

ting off steam to and from the same, are to be

provided. In case there should be no city hy-

drant adjacent to a building to which steam
18 to be supplied, the conducting-pipe leading

steam into such bullding will conuect directly

with the service-pipe a. lu this instance a
conducting-pipe, n', receives its stcain from
the conducting-pipe n, and thence passing into

the building, as indicated in Figs. 5 aud 7,

may -supply steam directly to a heater or I‘E:Ldl
ator, L,, and so warm an upper rooin, as shown
in the -latter figure, while a branch conduct-



- oouueots with the pipe n!, (bhOWH in Flg
- heretofore described.
- der are closed steam-tight with a properly-

~ as shown.

- s mg plpe, u? connectmg Wlth the plpe ﬂ,l may |
o lead into auother hea,ter, :L‘a at L1 11;1 the bamo
- . or another apartment. o

It is desirable, however not 01:113r to rogu

Lo late the supply ot ‘heat to a-given building,
| ~but also to ascertain the amount of steam
- supplied under a given pressure, as well as re- |

- cord such bupply, 1n order th&t a uniform:

| proper price may be charged to the oceupant

. of the building for the steam used to heat the

same, and for other purposes. To this end, a

. _eut- off cock, d, is applied to the. couduotmg

pipe %! to. oompol the steam to pass into and
through a steam-meter, by meaus of which the

- pressure and supply of the steam is primarily
- regulated within the building and the con-

. The steam-pipés n® and
- m*(shown in Figs.7 and 9) connect such meter
with the pipe »!, and cocks, as at d' and 42,
- are applied to the pipes nd.-and nt, so thau
- when the cock d is closed and the" cocks d!
- and d? are open, the steam will pass into the
- meter through plpe 7% and out of the meter

- sumption recorded.

"”_through the pipe n*, back to and within the

- pipe #l, and so on to the radiators L and L,
. as woll as vo other parts hereinafter desorlbed .
 This meter is more clearly shown by Fig. 9
- than.in the other ugures, and is, pretorably,j_1
.~ constructed mainly as shown, though other
- constructions might be used to eﬂeot the same
~ results for which itisintended. In thisfigare,
- cis a metal eylinder, having a steam- chamber,

a ¢!, to recelve steam through the plpe s, whloh

~ fitting stuffing-box, ¢, at one end, and with a

~ steam-tight tubular mlvo stem bearmg, ¢, at-
- its other end, as shown..
18 a cone- Valve, ¢, connected at one of its
- ends with a valve: 3tem ¢®, and at the other
-~ end with a
 takes into a nut of the valve-stem bed,rmg 3,

N The cone-valve ¢, -which. admlts ?_
~ the steam from the chamber 01 into the pipes.

~ leading to the different rooms and radiators,
~ passes through an anpular diaphragm, ¢".
area of the opening ¢®in the dlaphmgm, when

- Within this oylmdor

orew-threaded stem, cf, which

" The

it surrounds the small end of the cone-valve,

"~ must be of a sufﬁueut size to supply all the
~-radiators required in a given dwelling, or have
- about an area of three-fourths of a square

“inch for every hundred thousand cubic feet of
space to be warmed. The large end of this

~_cone-valve ¢! should fill the diaphram- openmg
S The amount of
- steam passing: through the diaphram ¢ will |
- depend on the position of the cone-valve as it |
- moves torward and baok through S&Id opeu--
~ing ¢
. regulated to keep good time, _Whioh gives
- movement to a ribbon of paper, M’. |

~ bin passes over and is moved forward by a

- roller, 71, fastened apon -an extension of a
sha,tt Whl(..h in ordinary clock - work gives

~ movement to the hour-hand of a clock.

¢* 8o as to form a close joint..

The

_.-r-rlbbon in 1t‘3 torward movement 15 held down | &rouud thecone- mlve through tho dmphra,gm, -

1,)
The ends of this oylm-'

" Thisrib-

|
|
|

——

ment either to the right or left. -
has a cluteh, 44, attached to one of its ends,

which clutch tI&V@lS in a circular groove, #°,
‘cutaroand the valve-stem ¢, as shown, and .

‘a8 indicated at 45, is secured to the bar,’
spring moves with the bar to right and left,
according as the bar is moved; and upon tho o
plane surface of a metal fr&me, L2, (shown in
Figs. 7 and 8,) which incloses the oyhndor ¢ of |
the meter and also supports its clock-work M.

upou the roller frl by a loosel y-revolvmg roller, |

r2, the ribbon passing between them, as shown,

as the roller 7! is slowly: rotated by the clock-
work., The ribboun M/, as'in Fig. 11, is ruled
lenﬂthmso with- elght or ten blaok parallel
.lmes and with a red line on one edge, indicat-
ed at 8 8, which is termed the ¢zero”-line of
the. I‘lbb()ﬂ and on which zero-line the pointer -

* will rest wheu the valve ¢t is closed. It is
also ruled with black cross-lines, as at 24 24,

to represent days, and with lines as at et to' T
represent half-days, and. with lines € to repre-
Any number of these ribbons
may, be provldod in advance of their use, as -
the same ribbon will answer for all the: differ-
ent sizes of meters within the district of
buildings to which the steam is supphod as
'_Woll as for all pressures of the steam, As be- -
fore stated, the amount of steam passmg S
through tho diaphragm ¢ depends on the posi-

sent hours.

tion of the cone-valve ¢*; and its position _is

accurately recorded upon the ribbon M’ by a |

pencil- ﬁugor, 4%, secured to a sliding bar, 4,

tion by the frame of the clock-work, and in

which latter is supported in a horizontal pOSI o

such manner as to allow of a Sldomse move-

This bar 3

at the opposite end of said bar a flat SPrmg,

~ The N

The pomtor #* is 80 a,d,]usted in position upon |

the bar ¢ that its pencil will always press

upon the ribbon M’ at a point where the rib- =
bon is in firm contact with the periphery of
the roller 7!, while at the same time the clutch
4tis so atljubtod on said baras to travel in
the groove % of the valve-stem ¢?, and in these
_'po&utlons said bar and clatch are a,lwajys held .
by the tension ‘of the spring % upon the cov er
1?2 during the forward and backward move-

ments ot the v alve-stem ¢® and cone- valve ¢t

In other words, the pencil-finger #? is antomati-
cally held to 1138 work by the spring 4, and as
the pencil is moved crosswise of. tho ribbon o
through the connection of the bar ¢® with the
valve-stem ¢® the slightest movement of the
‘cone-valve ¢t will be felt by the pencil, and
‘such movement recorded upon. the 11bhon M,

a8 indicated by the zigzag line on said rlbbon A
‘in Fig. 9.  The cone-valve ¢4, it willbeseenin
the’ ﬁguws, 1S moved baokward or forwa,rd B
‘through the diaphragm ¢ by means of a
| serew-movement, as indicated at ¢® and ¢5, but '
1t 18 pmotwablo to effect the opening and clos- -_
‘ing of the cone-valve by a lever Wlthout re-
| Volvmg the valve.
“I will here state that whlle tho steam in tho-

- maluo, as well as the valve-chamber ¢4,is always
at high pressure, yet, by being ¢ mre drawn”

....
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| foot of steam at the pressure of the atmos- |
Then

- daws in the month ,). and this. will give the
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the:steam is reduced to. low pressure, and in | er size fot a dwellmg or. other .building con-

this condition ean be safely used for: warming
the building. My object in using high press-
ure in the mame T and: a low pressure in the
dwellings.is:to keep. the said mains as small
as possible, on account of expense and loss. by
~ eondensation,.while low pressure in the build-
ings is not as liable to. cause. leakage in the
joints, valves, and packing, besides being con-
sidered. safer. :
- Bach different size meter should have its
number, and each ribbon of paper placed on
a, meter should be numbered to correspond
~ with, the: number of the meter on which it is
- to.be used. This. being done the value of the
steam. between. the longitudinal lines will be
known by 1its number. This value may be
computed with considerable accuracy by the
area . of the diaphragm-aperture ¢® and the ve-
locity. of steam.at. givenpressures. But when
greater accuracy. 1s required, a company or
prodiucer supplying a.city or town with. these
works: should be provided with an apparatus
for that purpose consist: ng simply of a sur
face-condenser, or coil of pipe submerged in
cold. water, of aufﬁclent sizeand.length to con-
dense all the steam that will pass through the
lergest meters within a given time., Then the
value is obtained: as. follows : Supposing the
meter is to. be used with a. préssure of forty.
pounds above the cone-valve ¢, and at or near
the pressure. of the etmOSphere below. the
cone-valve, as at n%, Fig. 9 first, close the
c¢one-valve ¢* and thus station the penul i on.
the zero or red lines 8 8 of the ribbon; then
open the cone-valve until the. pencil re%hee
the first black line, 7, which runs.lengthwise of
the ribbon, and. there stop.. This will allow: a,
small quentlty of steam. to pass into.the con-

tammg fifteen thousand cubic: feet of space
| to be warmed. I will suppose this meter to-
be in operation in a. dwelling, and at.the end
of a.month the amount.recorded averaged five
full spaces, and each of such spaces.between ¢
¢?, and between 8 to. 7 and soon, of the ribbon
M’ represents the consumption et one hundred
cublc feetof'steam for one hour. To obtain the

i cost tor one. month or one. year is. as follows:

Example: One hundred cubic feet per hour
multlphed by the number of hours in a. day
shows the consumption of twenty-four hundred
cubic feet each day, which, multiplied by the
nuamber of days in a month shows the con-
sumption of seventy-two thousand cubic. feet
for one month, which, mnultiplied by two, the
number of eents charged for a. thousand.cubic
feet, will amount to one dollar and. forty-four
oents per month:for each full space, and such
sum being multiplied by five, the number of
spaces, will make a-total sum of seven dollars
and twenty cents per month; or, a grand. total
of: fitty-seven.dollars.and sixty cents. per year,
if the said value per. month- be multiplied. by
eight, which, is. the estimated. year’s. use of
steam for warming: the. building, These.rib-
bons M/ may be collected: once a month, and
any broken spaces, indicated by the. penell

-arranged before they go- to. a book. Leeper

who, having a table with the price per month
of each.of said full spaces of the.ribbons for
the ditferent size meters, will know at. once
how to.makeout hisbills. This meter will work
practically correct, even if the mean. pressure
of steam should. Vamy five pounds either way
from. forty pounds pressure, in. which case the
loss:or gain to the.consumer would not exceed
two per cent.

denser, (the condenser being. attached .to- n
or other convenient pipe communicating: with
n4,) where it will. be condensed and.come. out
pure distilled water. Let the valve remain [
open one hour, then close it and weigh the
-water. Multlpl,yr the weight in pounds.by 27.7
which will give the number of cubic inches of
water. Hach cubic iuch of water was.a cubic

phere, before entering the condenser.
multlpb the cubic feet of steam. by 24 (the.
hours in. a day) and the result by 30, (the

number of cubic feet of steam for one month.
Then, again, open the valve ¢t till the peticil.

lengthwise. of the ribbon,, and. Iepeet the pro-
cess at each of sueh. llnes until the cone-valve |
¢! is. wide open—the. movement, of the valve |
during this process being effected by a hand-
key, K, Fig. 8, applied to ¥ of the valve-
stem, ¢ _5.

If the result. of the above. test. should show.
an increase of one hundred cubic feet of steam. |
- for every successive. longitudinal line reached |
by the pencil, over the number of cubic feet |

shown for the immediately-preceding longi- |

‘tudinal line, then the meter would be of prop- |

I through: pipe #° into. a

I have described the meter shown by Figs:
9, 10, and 11 only as a meter for steam ; but,
1t 1S equelly as good.for measuring many other_
flunids, either hot or cold, where the pressure.
below the cone-valve is 1&b3 than above it. It
“may be.opened: or closed by hand, and after
“having: been opened, it may. be more or less
~opened. and. closed automatically by the. press-
‘ure.of the steam below the: cone-valve, and
thus.the steam.1in the house kept at a. uniform
- pressure, as. will be. hereinafter shown. . L
“havealso. speken of transmitting steam th rough .
‘long. lines of pipe. The same apparatus is
-equally good for hot ﬂmds, either water, air,

i or oll.
P2 reechee the. second black line, 6, running; |

As. the steam. pamseb out of. the: meter Fig.
+9 ‘through the: pipe n* back into the: plpe Nty
1t will be under low pressure,.and then passes

| d.uect]j,r into-the radiator L. through pipe n!,

-and into radiator I! throngh pipe »?, the cocks
d? and d* of: the radiators being. open - also
a pressure.gage,, G-” to .

‘indicate: the pressure: in. the building ;. &lb(),
‘through. pipe. #f into a diaphragm-regulator,
K, attached.to the key of the wmeter to regu-
1ate the pressure in the buildiug.

In Kigs. 7,12, 13, and 14 1 show a steem |
‘trap, which I heve constructed expressly for



. as just. debcrlbed

o its center tube &,

o as req ulred

B ~ centertube ¢

- use in cohhectmn with .my" lmprwed 1afppa-_,
- zatus for warming, which I am mow describ-
- ing. . This trap answers :a 'double ;purpose,
. that of a reheater and a steam- trap. dInmmany
- places it .can be used as follows bor instance,
. inorder to warm .a large dwelling or store, as
~ indicated in Fig. 7, where there are a number
- of radiators in. the rooms above ground, the:
~steam will -come :into the basement through§
~ the meter, then up thraugh all the radiators,|
| The-condensed steam be-|
_ingreturned to the basement through pipes 28
- n° and junction-pipe ' into the trapl’, the
~°  ‘balanced Hoat f4, being open at the upper end e
;,_ﬁ_.__;as shown, reeeives the water from the return-
~ - pipe n*and will remmn full,-or up to the topof
S "'The" top of the tube ¢ and

- . the water in the float f* being about eight
. .1lpches hlgher than the water surrounding the |
. foat, gives the waterin the center tube ¢ that |
~ much “head,” and forms.a current -of hot wa-
~ terdown through the bottom of the float. The
- temperature -of the descerding water being
~ hotter than that inthe trap below will increase -
~ its temperature and cause it to ascend in the

space ' beween the float and the interior of

- the trap I, alittle above the pipe n!l, through-
. which pipe’it will leave the trap and. mrculate.
- throungha radlator, I3 in the basement, then
- back through pipe »'2 into the bottom of' the
- trap I', when it ascends and is reheated by the
. hot watel desuendmg through tube .-
. temperature of the clrcula,tmg water 1is too
- < low to warm the basement-mdmtor L2, live -
~steam, by opening .the valve:d?, can be dd[lllt

~ ted to'the trap through the pipe 77, coiled as
R, in the bottom of the trap,and. bO Teheat
. the water and raise its tempelature as high
B ‘The steamn condensed in this coil
B will be forced up thmugh the pipe n” into |
. the top of the frap I‘, and increase the tem-
- perature of the water debcendmg through the | -
R - When the water rises too high :
. in the trap, the float f4 (which is connected
- by a rod,u, and a cord, %!, to a lever, w, as
~ shown) will ‘ascend and.- lcm er the Welghted__
~end of the lever W, which, by meauns of the
~rod w and lever w!, will open the cock «? in a -

- waste-pipe, 25, whmh communicates with the-
S ;_tmp I’ through the pipe #n'%, and thus allows

the surplus watér to pass off into a hot-well,

- © Zjand if at the same time it should be de.slr:a
o '_.__'}':blz., to heat a greenhounse with the water of
S condenba,tmn leturned to the trap, a hot-wa-
- ter pipe,as. in Figs. 6 and 7 at n'3, may be

used to lead such water from pipe »tl, which

~ counects with the trap I’ to the greenhouse[
. H‘, and through heating-pipes therein, and
_~ thence be returned through pipe M 0 pipe.
- - m*, and thence to the trap I’,in which it-is re-
" Teated for repeated clrcula,tmn, while all sur-

| plus water will be dlscharged into the reser-

'~ voir %, as before described. A way- -cock, as.
. atdbis prowded for the pipe »!l, and pipes n'3
T Wll]. be provided with a similar cocl{ D
- Itis manifest that the hot water from the | section €% in. the third story.
Ui L tr&p may be carrled through plpe ntt to a tzmk

It the |

in ‘the lntehen of the bmldmg, there to be -

‘used for culm.-.mrycmd other-domestic purposes, -

a return-pipe ‘being provided to return the: |

water from such tank ‘to ‘the trap 1’/iin alike |

aanuner as provided by pipe n', for returning

‘the hot water from the heater L3 to said trap,

and in like manner hot water can be supplied

for use throughout the bmldmg ‘whﬁrever_:f '-

needed.

In this manner I am enabled to utlllze,.

‘either in the eondition-of steam or in‘the con-

dition of hot water, nearly all the hecmt let )

“into the building. -
I will here state that while I prefel touse

!i j:thh trap above described, still a trap-ofordi- -

nary constraction might, wn;h good results,’be -

| :substituted therefor, for the purpose ot heab ;_?

| ing by steam only. = T

In the aforegoing dpscrlptmn 1 have spoken o

{ of the trap I’ as a réheater forwarming-either -

| the basements of buildings, or greenhouses,

| ‘But this combined

| trap and reheater, need not- be used simplyto

heat such localities.: -

er-may, for instance, be loca,ted in the upper

‘story of a building and warm all parts-of the

bmldmg, as well as a greenbouse, by circulat-

‘ing hot water from such upper story, as signi- N

fied by Figs. 15 and 16; and, there being no

by circulating hot ‘water.

- If desired, the trap prop-

danger of fire fmmffi_ts use, 'ﬁhte?"étrap proper o

(section :'62) may 'be located ‘in any back bhall
i. I have shown the outer

or ¢loset. In Fig. 7
shell or cylinder of the . trap ‘made with two

sections .or main parts, an upper one, ¢? in
‘which the float operates, and a lower one, ¢?,
in which the coil 4/ is located, the two see-
‘tions freely commum(,cltmg through an annu- .
There is thus practically a
float-ehamber for the upper gection, and-a
coil-chamber for the lower sectlon, the two S
communicating through »2.
We will now suppose that it is deswable to B
locate the trap proper in the third story:of a
dwelling, as in Fig.15. In this case the coil- =~
chamber or lower section ¢* will be loca bed in
‘the basement. and thus act partially as a |
‘heater for such room, while the upper. sec-
tion € will be loea.ted in the third story of

lar opening, b2

the house, and thus act partially as a heater

for such story; and from this latter seection
| € the Lot water will circulate throagh all the =
radiators on that floor, then :descend to the

next, a,nd"so on until it reaches the basement o
| trom whenee it may circulate through a green' PRI

house, H’, and, finally, be returned: to the

‘bottom € of the trap, and 80 be reheated for -
‘repeated ecirculation, while all surplus water
“will be discharged. mto a hot-water reservoir, -
as signified in Fig. 7. In this supposed case -
| the live steam, after having passed through -

the meter, is taken from the pipe n', (sh@wn in

Fig. 7,) into an tupright” as at V" Fig. 15,
from- whlch the steam passes through the pipe
#" and its coil &’ in the section ¢, along up
| said pipe »7, and discharges into the upper -

The correspond-

ing parts Of the trap shown 11:1 Flgs. Y ancl 15_' : -



~ this being
ing A? located at or near the center of said

. ber ¢'.
~ posed to be at zero, and the diaphragm # at

~rest. If steam is now let into the chamber ¢

- perform the same fanction and are designated

the same letter. It will thus be seen that any
one or more of the buildings sitnate within

‘the district of buildings signified in Fig. 1,
can, at option, be heated either hy steam, or

by circulating hot water, as may be desired;
or parts of the same building may be heated
by steam, while other parts may be heated by
circulating hot water, the agent for doing all
the steam generated in the build-

district, and passed through mains F! under
high pressure.

In Figs.17 and 18 [ have shown a pressure-
gage, to indicate the pressure of the steam let
into the radiators and other steam-fixtures
of a dwelling.
the basement of a building, as indicated in
Fig. 7, and receives steam through pipe »?,

- when the steam leaves the meter, as shown in

sald figure. It consists of a eylindric frame,
¢*, its upper extended portion, ¢, being pro-
vided with a scale indicating pounds and half-
pounds, as at b% It is provided with an in-
dex-pointer, ¢7, pivoted at p, and with a short

‘lever-arm, p', which receives a rod, p?, that is

attached to a rear portion of a vertical lever,
p°. The extremity of the curved rear portion
of this lever p® seats itself loosely beneath a
projecting part of an annular rim, 3, while a
projecting portion, 7% rests upon a boss which

18 secured centrally upon a flexible diaphragm,

1, which covers and is secured over the steam-
chamber ¢'° of the gage, as shown. A rod, as
at p*, connects the lever p® with a flat spring,
p®, secured at its rear end to the frame e,
This spring, when not under tension by the
action of the steam in the chamber ¢¥, will
cause the pointer i’ to rest at the zero-point

of the scale 4%, and to this normal position the

pointer will always return after the pressure:

of the steam has ceased to act within the cham-
As seen in Fig. 17, the pointer is sup-

through pipe #%, the flexible diaphragm ¢ will
be torced outwardly from the steam-chamber,
thus forcing outwardly the forward part of the
lever p° and at the same time drawing down
the rod p? whieh, in turn, draws down the
short arm ', thus causing the pointer to move
forward upon the scale b*. This act puts the
spring p° under tension, and it will remain

- under any given tension corresponding to a

given pressure of the steam so long as such
pressure is maintained, and as the pressure
varies the pointer will indicate the varying
pressures upon the scale, and when all press-
ure ceases the pointer 47 will return to its nor-
mal position at the zero-point, o

The steam, after passing through the meter,
also passes from pipe n! into a pipe, #f, which
conduets it into a diaphragm-regulator, K.
(Shown in Figs. 5 and 7.) This regulator is

~connected with a key, &, upon an arbor, !, on

the end of the valve-stem ¢® of the cone-valve

¢4 and regulates the pressure of the steam

This gage may be situated in
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within the building. The regulator is of sim-

ple construction, having a steam-chamber, ¢!,

to receive steam from pipe »f, and a flexible
diaphragm, ¢, held in place by an annular
ring, ¢°, similar to that shown in Fig. 17. A
lever, I, is pivoted at §/, at its rear end, to an
upright projection of the ring #°, and a down-
ward projection, I, of the lever rests upon a
boss secured to the flexible diaphragm ¢4, cor-
responding to the boss shown in Fig.17. The
lever is provided with a movable weight, w5,
which may be slid along the bar, as desired.
A cord, as at ¥? has one end secured to the
forward end of the bar, while the other end
of the cord is secured to a weight, w®. This
cord, when the regulator is to come into action,
Is passed over a sheave, 9, 0f the key k. (Shown
in Figs.5and 8.). Iwill nowsuppose the cone-
valve ¢* to be closed, and that the operator de-
sires to let a quantity of steam into the radi-

ator L sufficient to heat it, and that such quan-
tity will be furnished at a pressure of two
pounds. Todo this the key kis turned forward
by the hand of the operator, thereby opening
the valve. The forward movement of the key

18 continued until the pressure-gage G3 indi-

cates the two pounds pressure. This done, the
operator raises the cord «? over the sheave v,
and adjusts the weight w® along the lever [ of
the Tfegulator K, until the lever I assumes a
horizontal position, as indicated in Fig. 5, care
being taken, during such act, not to farther
open the cone-valve ¢t This being done, a
steady heat at two pounds pressure of steam
will be furnished said heater. After a while
1t becomes desirable to set the heater L! in op-
eration, and aceordingly the inlet-valve d* is
properly turned and steam admitted. This act
at once reduces the two-pound pressure in the
chamber ¢'! of the regulator K, whereupon the
welghted lever I will commence to fall belowa
horizontal position, and so draw upon the cord
w’, at the same time elevating weight 8, and
thereby opening the cone-valve until the given
pressure is re-established for both heaters, the
same as it previously had been for only one.
After another interval of time it may be found
desirable to only use one of the heaters L and
L', Accordingly the steam is cut off from ra-
diator I', and this act increases the steam-
pressure in the regulator. This extra press-
ure in the chamber under the diaphragm of
theregulator will accordingly raise the weight.-
ed lever l,and close the eone-valve just enough
to keep the right supply of heat to the radi-
ator L, and practically under the original two-
pounds pressure. In large cities, many nar-

_row streets, during the winter season, become

at times so much obstructed by snow and ice
as to 1mpede travel, as well as entail a heavy
expense for the removal of the same.

In carrying out myimproved mode of heat-

ing buildings in cities and other large towns,

I provide for a ready and inexpensive removal
of such snow and ice, as indicated in Figs. 6
and 8 of the drawings. In the latter figure, at

| one side of the street H, an opening, /%, is made
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along the sidewalk-curb ¢, a cover, f%, being | a record of the amount of steam used. Or a

AR provided for such opening when not in use,
~ This opening f*leads into a largeunderground

- tank or box, B3 provided with an exit-pipe,

: b, which is made to communicate with an un-
- derground sewer of the city or town. This

~ box may be located near one of the steam-hy-
- drants P, above described ; or, if deemed best,
- a special steam-hydrant, as at P? in Figs: 6

_ ' through apipe, n'%, and it is also provided with
- proper valves to let on and cut off the steamn |
when desired. A pipe,asindicated atn'", Fig.

and 8, may be provided at convenient points

on the sidewalk I.  Such hydrant P?is made |

to take steam from one of the street-maing B!

8, situated near the steam-hydrant P?, passes
- from near the surface of the sidewalk down

~ of said box. This coil may be perforated, or

it may. be imperforated, but open at its termi-
nation, so that a heavy flow of high-pressure |
sSteam may be let into the box. The opening

J°1is of ;such width and length as to admit of

_one, two, or more cart-loads of ice and snow,

gathered from thestreet, o be dumped through

- 1t at one time, and with steam let on during
~ such dumping the snow and ice will melt and
-Tun off into the sewer of the city with very

" - connection-pipe between the hydrant P? and
‘the pipe n'", leading into the box B2 This con-

great rapidity. At f1® I have shown a short

- necting-pipe need only be used when steam is

“let into the box B3, and, when not wanted for

o such purpose, it can beremoved, and its cover

o - ¢° adjusted over the pipe a7, .

1 thus have provided a ready andmexpen

~ 8ive means for freeing streets from: accumula-
- tions of snow and ice, and, if needed, an aux-
- iliary steam-pipe, as ‘at #®, connecting with

- the hydrant P?, can  also be brought into ac-

~_tion, either to melt the snow in the box or for

clearing the sidewalk and street of snow by

throwing hot steam thereon.

In my aforegoing description I have illus-

trated and described a practical way of dis-

~ confine myself to the relative location of the

tributing steam, and the condensation of steam
throughout buildings within a district of build-
ings signified in Figs. 1 and 2; but I do not

several devices employed for such purpose, as

 the same may be varied according to locality

and surrounding ecircumstances, without de-

~ parting from my invention. : |

It is manifest-that in some cases where the
- Steam is to be used as a motor for propelling

machinery, and aunder a higher pressure than
‘necessary for simply warming a building, as
~Indicated in the drawings, the steam may be
- conducted directly to an engine in a building
- in the said district of buildings, by a .steam-
~ pipe connecting with an outlet-pipe, as signi- |

fied at n* of a meter shown in Figs. 7 and 9.

o In such case, a meter might be used of a size

- large enough to pass such a volume of steam,
“and under such pressure, as would suffice to

]

rubber hose might have one of its ends con-
nected with high-pressure steain in pipe n‘ or
pipe #° Fig. 7, before the steam enters the

meter, and its other end movable, so that it =
could be taken to any part of the house to ex-

tinguish small fires, or for the purpose of boil-
ing clothes, running washing-machines, sew-
ing-machines, or other machines requiring
power to work them. S S

Finally, I would state that in case any hiss-
Ing noise should be communicated through
the steam-pipes leading from the meter to ra-
diators in rooms above, the same may be rem-

-edied by having such pipes made with a short
~section of rubber tube at some convenient
R _ -point of their length in the basement.

- into the box B? and is coiled upon the bottom |

1t may be desirable under .some circum-

stances to take steam from the mains at other .
- points than the junction service-boxes—as, for

instance, at a four-way branch, where one

street connects: with another, but does not
-Cross, a service-pipe could be taken out from
the fourth or unoccupied side of the four-
.way branch. And I do not limit myself to

an expansion-chamber to receive the longi-

tudinally-expansive thrust of the main pipe

K1, which shall also serve as a chamber from

-which to distribute steam to the service-pipe
@, a8 1t may, in some insfances, be desirable
‘to use an expansion-chamber to receive the
longitudinally-expansive thrust of the main
pipe, without having a service-pipe connected
therewith. LT T
~ What I claim as new, and desire to secure =~
by Letters Patent of the United States, is— |
1. An underground steam street-main in

combination with steam-supplying apparatus,
and with a meter constructed to control the

-pressure of steam in a building, and also re- .
~cord the consumption of steam from such main,
substantially as deseribed. - T

2, Underground street - mains, connected

with steam -supplying apparatus, and with

Junction-boxes which permit expansion and
~contraction of the mains longitadinally, and
with heat-radiators in buildings contiguous to
Streets where the mains arelaid, substantially
-as and for the purposes described.  ~ - =
- 3. In combination with steam -conveying
‘pipes of a building, for 'conveying steam to
‘heat the building, and for other purposes, a
‘steam-meter constructed to control the press- -
‘ure of steam in such pipes, and also record:
‘the consumption of steam in the building, sub-
stantially as deseribed. = = -

- 4. An underground steam street-main, in
‘combination with steam-supplying apparatus,
and with a heat-radiator of a building, and
‘with a meter, substantially as described. = -

5, Underground street-mains connected with

steam-supplying apparatus, and with a heat-

radiator, and with a steam-trap, substantially
as described. . _
6. Underground street-mains connected with

furnigh the power required, and thus preserve | steam-supplying apparatus, and With- a heat- '
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- ra.dlator, and with a steam-trap, which an-

swers the double purpose of a reheater and a
‘8team-trap, substantially as described.

7. An underground steam street-main in

connection with steam-supplying apparatus,
“and with a heater of a building, and with a
water-hydrant, substantially as and for the
purpose described.
- 8. An underground steam street-main con-
nected with steam-supplying apparatus, and
with a heater of a building, and with a street
sfeam-hydrant, substantially as and for the
purpose described.

9. Underground street-mains connected with

steam-Supplying apparatus, and with a heat-
radiator, and with an automatic steam-regu-
lator or governor, substantmlly a8 and for the
purpose described.

10. Underground steam street-mains con-
nected with steam-supplying apparatus, and
with a heat-radiator of a building, and with
underground snow and ice reservoirs having
open-ended or perforated steam-pipes in said
~ reservoirs for the escape c¢f steam therein, sub-

stantially as and for the purposes described.
~11. A _steam street-main expansion-cham-
“ber, K, substantially as described.

12. An adjustable hood, g, in combination
with street-main B, serwce -pipe a, and an ex-

pansion-chamber, whlch serves as a steam-

chamber, Substantlally as described.

13. The combination of the expansion-cham-
“ber I8 the street-main F! screw-threaded as
at f°, the adjustable ring G?, and the follower
e, substantlally as and for the purpose de-
geribed.

14, The wall of the expansion-chamber F®

of the junction-box F¥, made to support the |

inner end of a section of the steam-main, and
the outer covering m? of the steam- mam, stb-
stantially as deseribed.

15. T'he section f? of thre steam-main, made

of nickel-plated metal, substantially as and

for the purpose deﬂcrlbed

16. The combination of the convex ring g¢*
of the steam-main F!, the wall of the expan
sion-chamber, tube Gr and eyebolts ¢, sub-
stantially as .:md for the purpose descrlbed

17, Steam street-mains, insulated as de-
scribed, drained by tiles, as at x, substantially
as and for the purpose described.

13. The meter-cylinder ¢, having inlet n3, an

outlet, n%, and an annular diaphragm, c"" In |

combm&tlon with a longitudinally-adj ustable
“cone-valve, ¢%, a laterally-traveling pencil-fin-
ger, %, clock movement M, and ribbon - M’,
substarltially as and for the purpose described.

19. One or more than one radiator heated
heated by steam supplied through the pas-
sage of the cone-valve ¢!, in combination with
the regulator K, whereby the same deter-

|
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mined pressure of the steam 1is praectically
maintained either in one radiator, or in more
than one radiator, whether only one radiator
or more than one radiator 1s 1n use at the same
time, substantially as described.

20. The spring ° in combination with the
bar 7%, the pencil-finger ¢*, clutch ¢*, and valve-
stem 05 substantially as and for the purpose
descrlbed

21. The combmatlon of the con ductmg -pipe
! and steam-pipe #’, having a coil, #/, and the
trap Iy, having connected chambers 62 and €
and pipe n't, substantially as and for the pur-
pose described. :

22, The suspended trap-float f4, provided
with a tube, ¢, of less height than the depth
of the chamber of the float, in combination
with the pipe n', pipe n'? cock w?, and pipe
w’, substantially as and for the purpose de-
3cr1bed

923. A reheater interposed between radm |
tors, which are heated by steam from the

source of supply, and radiators which are

heated by water of condensation from the same
steam, substantially as and for the purpose
described.,

24, The reheater-pipe #7in combmatlon with
the trap I’, substantially as and for the pur-

| pose deﬁcmbed

20, A street steam-hydrant connected with
the street-main ¥, and located in close con-
tiguity to a water- hydlant which is warmed
by a pipe, n, connected to said main K1, where-
by steam and water may at all tlmes be si-
multaneously supplied from the same locality
to an engine for extmgmshmg fires, substan-
tially as described.

26. The casings m® and mS for the service-

pipes, sald casings serving for preventing the

major portion of the service-pipes from be-
coming impacted by earth, and for permitting
them to expand and contmct freely, substan-
tially as described.

27. A contrivance or contrivances for sup-

plying steam for warming districts of dwell:

ings 1n cities and. towns, and for driving ma-

| chinery, and for other purposes in said dis- .

tricts, consisting of steam-supplying appara-
tus, street-mains having expansion junction
service-boxes, service-pipes having connect-
Ing - pipes, and meters, substantmlly as de-

| seribed.

Witness my hand in the matter of my ap
plication for a patent for new and improved
apparatus for utilizing steam for heating and
other purposes in cities and towns, this 21st
day of April, A, D. 1877.

BIRDSILL HOLLY.

Witnesses :

SAML. ROGERS,
1. H. BABCOOCE.
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