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UNHED %TATE,S

PATENT @FFICE@

WILLIAM S. COLWELL, OF PITTSBURG, PENNSYLVANIA.

UTILIZATION OF LATENT HEAT FOR GENERATING A MOTOR.

SPECIFICATION forming pa.rt of Letters Patent No. 266,952, dated October 31, 1882,

Apphcatmn filed Auguat 30, 1882,

{(No model.)

Lo all whom it may concern :

Be it known that I, WILLIAM S. COLWELL,
of Pittsburg, in the county of Allegheny aud-

State of Pennsylvania, have invented a new
and useful Improvement in Utilization of La-
tent Heat for Generating a Motor; and I do
hereby declare that the following is a full and
exact description thereof, reference bheing had
to the accompanying dmmn gs, and to the let-

‘ters of reference marhed thereon.

My invention relates to an m]provemeut 1n
motors; and it consists of a vapor evolved

from bisulphide of carbon throughthe medium

of" the latent elements of static and specific
heats transmitted to the bisulphide of carbon

through the medium of steam generated from
water, and applying said vapor of bisulphide

of carbon tothe pistonof an enginefor the pur-
pose of operating it, as will hereinafter more
fully and at large appear, my present inven-
tion being an improvementupon theinventions
{ILS(,I'Ibed in Letters Patent granted to me Sep-
tember 16, 1879, No. 219,622, October 7, 1879,
No. 220, 2‘70 and March ‘»’3 1880 No. 225 689

In order thdt the ndtme of my ple‘:ent in-

vention may be properly understood, I will

- gtate briefly some facts connected thh water
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and bisulphide of earbon, which are the two

liquids I employ for producing a motor by the

utilization of the latent heat of steam. The
boiling-point of water is 212° Fahrenheit, and
the liitent_ heat of its steam 9066° Lahrenhelt
and 1ts specific heat1s greater than that ofa,ny

other liquid, and its tension and expansive
- foree 1s increased with every degree of heat

added, and said tension and force diminisbed
with every degree of heat taken from it. The
boiling-point of bisulphide of carbon is 118°
FFahreuheit, and the latent heat of its vapor is
156° Fal__:renheit,.and its speciiic heat is less
tiranone-third of thatof water, whileits tension
and expansive force are like that of water, de-
pending directly upon thetemperature applied
to 1t. Lo illustrate the difference between the

action of heat upon the two liquids named : To
raise one pound of water from 5U° Fahren-
helt to 230° IFahrenheit and evaporate it at
that point,eleven hundred and thirty-twother-
mal units (or degrees of heat) will be required.

Toraise one pouud of bisulphide of carbon from
0()° Fahrenhelt to 230° Ifahrenheit and evapo-

rangement of 1ts p'pes and tubes.

] rate 1t at that point, it will reqmre two hun-
dred and sixteen thermal units, (or degrees

of heat.) Therefore water and blbu]plnde of
carbon are to each other as eleven hundred gg
and thirty-two is to two hundred and six-
teen at the temperature named. 1t 1s a fact
known to scientists that the tension or force of -
all vapors is the same at an equal distance
above or below their respective boiling-points. 6¢

Now, eleven hundred and thirty-two thermal

units (or degrees of beat) applied to water
will give a pressure of twenty-one pounds

to the square inchb, or will show six pounds
pressure on the pressure-gage of the steam- 65
generator, while two hundred and sixteen ther-
mal units (or degrees of heat) applied to Di-
sulphide of carbon will give a pressure of
eighty-three pounds to the square inch, and
will show a pressure of sixty-eight pounds on 7o
the pressure-gage of the l)lblll[}hldb of-carbon
boiler. |

- The object of my invention is to utlllze this
latent heat for evolving liquid bisulphide of

carbon 1nto a vapor for a motor by the process Vi

and means hereinafter described.
To enableothersskilled intheart with which

‘my invention is most nearly connected to make

and use it, I will proceed to describe its con-
struction and operation: 8o
In the accompanying drawings, which form
part of my specification, Figare 1 is a top view
of the engine, steamn-generator, bisulphide-of-
carbon boiler, condenser, heater, pump, and the
several conuuotmg pipes, shomnﬂ their rela- 8s
tive arrangement with relation 1:0 each other.
IFFig. 2 is a front elevation of the same. Iig.3
1s a vertical and longitudinal section of the
case that surrounds the bisulphide-of-carbon
boiler, representing a portion of the shell of go
the bisulphide-of-carbon boiler broken away
for the purpose of showing the internal ar-
Fig.41s a
vertical transverse section of the bisulphide-of-
carbon boiler at line y y of Fig. 3. Ifig. 5isa 95

{ side elevation of the heater for heating the

bisulphide of carbon. after being exhausted
from the engine and condensed by the con-
denser and prior to being forced into the bi-
sulphide-of-carbon boiler by the pump.. Fig. 1oo0
6 is a side elevation of the pump employed for

| forcing the bisulphide of carboun into its boiler,
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representing the upper portion, which sur-

rounds the piston,insection. Kig. 7 represents
a section of the cylinder-head and the arrange-
ment of the parts connected therewith em-
ployed for the purpose of packing the piston-
rod.

Figs. 6 and 7 represent devices W]_IIC]J areof

great advantage to the apparatus or engine
hereinafter described, but are adapted toother
uses. Therefore I discliim them in this appli-
cation, reserving the right, bowever, to make
them the subject-matter of other applications
for Letters Patent of the United States.

- Reference being had to the accompanying
drawings, A représents an ordinary vertical
boiler or steam-generator, provided with the
usual appendages. The steam -counduit « 1s
connected with a regulating-valve, B, which
acts 1n conjunction with a valve, ¢, used for
the purpose of regulating the flow of steam into
case k, for generating heatin the bisulphide-of-
carbon boiler 1§, the construction of which
valves and their operation are fully described
in Letters Patent Nos. 220,220 and 225,689,

heretofore cited, and thelefow need not he. fur-_

ther described in this application. The bisul-
phide-of-carbon boiler K 18 of pecuhar Con-
struction and operation, and is different {rom
thatdescribed in the before-mentioned patents.
I will therefore proceed to describe said boiler
in all 1ts details. ,
Reference being had to Figs. 3 and 4, & rep-
resents the casing which surrounds the shell

¢ of the boiler E, which is furnished with a
large number of tubes, d, extending longitudi-

nally through the boﬂer and secared in the
ends theu,of 1n the usual way.

The head e of one end of the boiler extends
beyond the diameter of the shell ¢ sufficient to
form a suitable bearing or flange forattaching

it to the flange of the case k&, to which is also

attached the flange of the part N, which forms
a distributing or circulating chamber, O.
On one end and each side of the outer wall
of the shell ¢ of the boiler I are secured flanges
P, which are attached to and rest uponsimilar
ﬂanges on the inner side walls and one end of

- thecasek, which flanges are so attached to each

5O

other as to form a steam- tight joint.

In the boiler I, aboveits tubesd,isarranged
a perforated pipe, L, extending longitudinally
from end to end of said boiler, and communi-

cates with a pipe, M, which pipe passesthrough

~ the shell ¢ and through the case %k, which sar-

55

rounds said boiler, In the upper side of the

- pipe L are a large number of perforations and

1n the lower side a less number, the latter per-

forations being employed for draining said
pipe in case of condensation of the steam. The
pipe L is used for the purpose of drawing off
the vapor evenly and uniformly from all parts

0f the boiler.

On the under side of the boiler I, in the
space f formed by the case k, is arranged a
perforated pipe, R, which communicates with

apl
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tribution of steam around the lower half of
the shell ¢ of the boiler L, the steam being

~eonfined around the lower half of said-boiler

through the medium of the flanges P, and
caused to flow througi the tubes d into fhe
circulating or distributing chamber O, from
which 1t flows back through the tubesd above
the flanges I?, and surrounds the upper half
of tbeboiler,as indicated by the arrows gand /.

The part Nand the end T are stayed through
the medium of stay-rods ¢, which pass throngh
the tubes d and through szid end and part N,
and are secured thereto by screw-nuts 2. The
pipe M communicates with the steam chest

~and cylinderof theengine If, and issurrounded

with a casing or pipe, U, which communicates
with the steam-space f around the upper half
of the boiler I, and with the casing that sur-

rounds the steam chest and eylinder of the en-
gine I, which engine is of ordinary construc-
tion a,nd operation. By this construction and

70
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arrangement ot the boiler I, case &, chamber

O, and pipes L and & the steam is distributed
thoroughly over the entire surface of the shell
¢, and caused to travel through the tubesd in
one direction in the lower half of the boiler I&
and inanopposite direction through the tubes
d, located above the langes P, the steam act-
ing first on the lower half of the shell ¢ of the
boiler I, heating it, then heating the tubes d
in that pa,rt., and then passing into chamber O,
and from 1t entering the tubes d above the
flanges I’, heating them, and, passing from
them, enters the upper halt of the steam-space
7, Spreadmﬂ over the upper surface of theshell
¢, heating it, and passes into the case U and
the casing whmh surrounds the steam chest
and cylmder of the engine IY, so that the bi-
sulphide-of-carbon vapor evolved in the boiler
K 1s' continuously heated by the steam, trans-
nitting its latent heat to said vapor uutil it
has pertormed 1ts oifice upon the [)IStOIl of the
engine I,

The bisulphide-of-carbon boiler is prowded

Q0

i
—
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with pressure-gages W X and sight-gage Y.

The gage W 1s for showing the pressurein the
boiler K and the gage X for indicating the
steam-pressure in the casing k, and the sight-
agage for indicating the llqmd blSIll[)hlde of
car bon in the boiler JON

The pipe M, which communicates with the
interior of the boiler Ii, is provided with a
safety-valve, I, which eommumcates through
the medium of pipe [ with an ordinary suar-

face condenser, H, whereby, in- case of undue

pressure 1n the boiler I, the surplus of vapor
1s allowed to flow off through pipe ! to said

condenser, and from it passes to the pump K.

The heater (x is what is known as a *‘sur-
face heater,” and is employed for the purpose
of heating the Dbistilphide of earbon prior to
entering the boiler Ii, and is provided with a
coiled pipe, m, which 18 arranged in a spiral
form 1 said heater, traveling up and then
down through 1t, terminating at »,and is con-

a steam-pipe, S, and is employed for the dis- | nected with the pipe o, which communicates
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with the interior of the bisulphide-of-carbon -

boiler K, said coiled pipe m communicating

with the pump K. The exhaust-pipe p (shown
in Figs. 1 and 2) communicates with the lower
end of the heater (&, and it with the condenser

H Ly means of pipe ¢, the condenser commu-
nicating with the pump K through the me-
dinm of a pipe, . By this coustruction of the
heater G aund 1its arrangement and connec-
tionswith theparts stated the liquid bisulphide
of carbon, in passing {rom the condenser

~ through pipe# to the pump K, and from 1t

[-5
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through pipe S, passing up through and down

the spiral coll m and through pipe O, enters

the boiler Einahighly-heated condition,which

heat is imparted to 1t by the vapor exhausted
from the engine.

Another and very important advantaﬂe 18
obtained by this arrangement of the heater G
and its connections—to wit, the liquid bisul-
phide of carbon, in its passage frowm the con-
denser to the boiler, as stated, 1s heated to the
vaporizing-point, which vapor in a saturated
condition is forced into the boiler by a volumne
of theliquid bisulphide of carbonactingagainst
said conditioned vapor i the pipe m, which
volume of liquid bisulphide of carbon is always
between the pump K and somepointin the pipe

m of the heater &, thus securing a result not
heretofore obtamed in the operation of an en-

gine—viz., forcing the vapor of bisulphide of
carbon mto the vaporizing-generator or bisul-
phide-of-carbon boiler.

The advantage of the heater (= in connection
with the bisulphide-of-carbon engine consists
in avoiding the introduction into the evolving-

~chamber of cold liguid bisulphide of earbon,

40
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which isalways attended with bad results, hy

subjecting the generator or boiler to undue

strain, caused by the sudden condensation of
the vaper in it, and then rapidly expanding the
cold liquid into vapor. Thissudden alternate
condensation and rapid expansion subjects the
material of which the generator-or boiler is
constructed to such frequently - repeated con-
tractions, expansions, and strains as to cause
crystallization, and therefore weakening said

material, and thereby rendering the generator

or boiler unfit for use and liable to accident.
The forcing or injecting i1nto the generator or
boiler of cold liquid bisulphide of carbon causes
a hammering, thumping,

~it, which is tmnsmltted to all parts eonnected

55

therewrth

All of these stated disadvantages are over-
come or avoided by the use of the heater G for
heating the bisulphide of earbon prior to being

 forced.into the generator or boiler by the pump

60

in the manner hereinbefore described, and at

the same time regains the sensible heat of the
bisulphide of carbon lost by the condensation

~ of its vapor exhausted from the engine.

The casing of the steam chest and eylinder

of the engine I and the casing k& of the bisul-

phide-of-carbon boiler B communicate with the

water - pump D by means of plpe 2, which

and jarring action i

should be provided with an ordinary steam-
trap,so that said casings will retain the steam
in them, and only the product of condensation
be carried tothepump D. The eylinder, valves,
valve-seats, piston, and rods wnuected there-

70

with are lubricated with pulverized plumbago

by introducing it into the steam -chest of the
eylinder by means of the lubricating apparatas

J, which consists of a capped hopper 1, and

recewuw and dlbtl‘rblltlllg chamber 2, said

parts comm unicating with each other bv a pipe,

7, in two parts, furnished with valves 5 and 6,

the point of bepqratlon being between sald
valves.,

The upper part of the receiving and distrib-
uting chamber 2 communicates with the steam
pipe or conduit M by means of & pipe, 9, pro-
vided with a valve,8,and the lower end of said
chambercommunicates with the steam-chestby
means of a pipe, 4, provided with a valve, 9.

The c¢peration of the lubricating apparatus
J is as follows : The plumbago is charged into
the hopper 1 and the valves 5 and 6 ot pipe 7
opened, which will allow the pulverized plum-
bago to flow into the receiving and distributing
clmmher.? The valves 5 and 6 are then closul
and the valves 8 and 9 of the pipes 3 and 4
opened very little. The vapor flowing through
pipe 3 from the pipe M into the upper part of
the chamber 2 will cause a fine stream of the

pulverized plumbago to flow through pipe 4.

into the steam-chest £, from which it 1s carried
into the cylinder of the engine, thereby lubri-
cating the valves, valve-seats, ¢ylinder, prston
and the rods connected therewith. -
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Lubricants consisting of a single mglcdlu:t .'

are very numerouns, among which may be men-
tioned the several known oils, tallow, glycer-
ine, litharge, plumbago, black-lead, beeswax,

and many other articles, and the ingredients

or-articles mentioned have been compounded
in almost every eonceivable way for forming
lubricants, and I am aware that glycerine, lith-

arge, petroleum-oil, oleaginous matter, and

other things have been used for the puarpose of
lubricating bisulphide-of-carbon engines, and
that they have tailed to meet the end desired
as a lubricant for such engines. This is doe
to the fact that as soon as the lubricant comes
in contact with the heated vapor of bisulphide
of carbon the latter takes up the oleaginouns
matter and deposits a part of its sulphuar, and
the vapor carries over to the condenser that
part of the lubricant which 1t has taken up,
so that no element having any lubricating
qualities comes in contact with the working-
surfaces of the engine which require labrica-

(0§ |

1IC

115 __

120

tion, and said vapor, taking ap the oily matter |

-smd depositing part ot its sulphur, will 1 a

short time destroy or render the braulphldelot

.carbon inefficient for the purposes ot a motor.

In the Letters Patent herein cited are set
forth fully the effects produced upon the work-
ing-surfaces of the engine by the heated va-
pors of bisulphide of carbon and the disadvan-
tages which follow said effects. - -

130
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- In Letters Patent No. 225,689 I describeand | a va

~claim a labricant consisting of petroleum-oil,

black-lead, or plumbago which I found to be.

the best lubricant known at the date of said

T2 1

2C

‘patent for bisulnhide-of-carbon engines; but
1n the use of said lubricant I discovered: that
. pure plumbago alone formed a most excellent

| | When the plumbago is applied in the man-
1o nerhereinbeforedescribeditisdeposited evenly

. upon all parts of the eng'ne which require to:

be labricated, filling up the pores of the work- |
1ng-surfaces of the valves, valve-seats, piston,
eylinder,. and the rods conneeted therewith,:
causing said working-surfaces to become coat-
-ed with a thinsmootheoating of enamel, which
1s impervious to damp and atimospheric influ-
~ooenees, | - |
. IPor the purpose of securing the best result |

as a lubricant for bisulpbide-of:carbon engines:

~the plumbago must be puare, with thin flexi-

~ ble lamine. ‘When the plambago is of this |
character a very small quantity will be suoffi-
clent for lubricating the working parts of the
engine herein meutioned, not requiring more |
than eight ounces of said plumbago daily for

. an engine of fifty bhorse-power, and therefore

40

45

- forms a very cheap lubricant for the purpose
stated, not costing over three cents per day
foran engine of the power stated. I have dis-
- covered by experience that parts of bisulphide- |

- of-carbon engines which had been frequently

lubricated while in use, and afterward exposed

- todamp and atmosphericin nence for.a period
~of ten months were found to be entirely free
_from the least sign of oxidation. Thisis due

to some cause unexplained, and in the present
state of knowledge of chemistry is unesgplain-
able. 1 tberefore can only state the facts and
results discovered, which areof the oreatestim-
portance 1n the art of operating bisulphide-of-

carbon engines; but that some inexplicable

uniott or combination of the beated vapors of
the bisulphide of carbon and the plumbago is
formed 1s certain, and that such union or com-

bination and that of the heated surfaces of the-

metal previously subjected to the action of

- sald vapors bave an affinity for each other is

50
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also certain; otherwise the result above stated
counld not be obtained. | -
Having thus described the apparatus or en-
gine for carrying out my process for utilizing
the latent heat of steam for evolving vapor
from bisulphide of carbon, I will proceed to
describe its operation, which is as follows :
By the process and apparatus hereinbefore
described the two lignids employed and the
vapors evolved therefrom are at all times and
under all conditions kept separate from each
other. The desired quantity of the liquid of

‘bisulphide of carbon is charged into the boiler:

b and steam generated in the steam-genera-
tor A until the desired pressure is obtained,
which 1s then allowed to flow through regulat-

ing-valves B Cinto the case k, surroanding the

botler K, the beat of which steam will evolve

-

in said boiler, and when the desired pressure

1s obtained by the heat acting upon said boiler
;7oﬁ S

in the manner bherein described the operator

or engineer opens the throttle of the engine,
whieh will ‘allow the vapor of the bisulphide
of carbon to act upon the piston, the engine
reeeiving and exhausting said vapor in all re-
Spects tire same as the ordinary steam-engine. SERNS
The exhausted vapor from the cylinder of the —

~engine I passesthrough pipe p into the heater
Gyand irom it, through pipe ¢, to the condenser

H, where 1t 1s condensed into a liquid, which

flows through pipe ¥ to the pamp K, which
forces it through pipe Sinto the coiled pipem,
~where 1t 1s beated by the exhaust-vapor and
forced into the bisulphide-of-carbon boiler, in
the manner and in the condition hereinbefore =~
o Itowill be observed that in this operation of b

described.

evolving the bisulphide of carbon and utilizing
Its vapors as a motor by means of steam gen-

steam is untilized, so that there is only a loss of
one hundred and fifty-six thermal units (or de-

grees of heat) occasioned Ly the condensation

g

-erated in the boiler A the latent heat of the

por from the liquid bﬁiis'iuidfpimléE of :éar:bm} RERE EEREEERS

of the exhausted vapor of the bisulphide of =

~carbon, for the water formed by the condensas-
‘tion of the steam thab takes place in the case 9y
k 1s returned to the boiler A through the me- =~
dium of the pump D at its boiling-point, or 2120
Fahrenheit, thus saving and utilizing 966 of
Jatent heat of the steam less one hundred and
Mifty-six thermal units (or degrees of heat) lost R
In the condensation of the vapor eshausted =~ =

from the engine. | B

100

The steam yields up 1ts Jatent heat by trans- -

mitting it to the bisulphide of carbon in the
boiler Ii, and said latent heat, and it alone,
evolves the bisulphide ot carbon into a vapor
for a motor, for the water at all times retains
all of its sensible heat, and therefore can in the
process described only surrender the latent
heat of 1ts steam:. | -

Having thus deseribed my improvement,
what I claim as of my invention is—

1. In a bisalphide-of-carbon engine, the pro-
cess lhereinbefore described—viz., evolving
steam from water and utilizing thelatent heat
thereof by causing said steam to travel circui-
tously over the exterior and through the tubes
In the interior of the boiler charged with liquid
bisulphide of carbon,and thereby transmit said
latent heat to said bisulphide of carbon for
evolving a vapor therefrom for a motor.

2. In & bisulphide-of-carbon engine, the pro-
cess hereinbefore described—viz., evolving
steam from water and utilizing the latent heat
thereof by causing said steam to travel cireni-

tously over the exterior and through the tubes

11 the interior of the boiler charged with liquid
bisulphide of earbon,and thereby transmit said
latent heat to said bisulphide of carbon for
evolving a vapor therefrom for a motor, and
continuously heating said vapor inits passage

IOS

110
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i from sald boiler and until it has performed its

i .
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office upon the p1st0n of the engme, as and for | carbon into a vapor, said bmler or generator

the purpose setf forth,
3. In a bisulphide-of- carbon engine, the pro
cess hereinbefore described—rviz., evolving

steam from water and utilizing the latent heat

thereof by causing said steam to travel circui-
tously over the exterior and through the tubes
in the interior of the boiler charged with liquid
bisulphideof ecarbon,and thereby transmit said
latent heat to said bisulphide of carbon for

~evolving a vapor therefrom for a motor, and
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continuously heating said vapor 1n its passage
from said boiler and antil it has performed its
office upon the piston of the engine, and con-
densing said vapor after beingexhausted from

‘said engine, and subsequently heating thepro-
duct thereof by vapor exhausted from said en-

gine, as and for the purpose set forth.

4. In a bisunlphide-of-carbon engine, the pro-_

cess hereinbefore described—viz., evolving
steam from water and utilizing the latent heat

thereof by causing said steam to travel circui-

tously over the exterior and through the tubes

in the interior of the boiler charged with liquid

bisulphide of carbon,and thereby transmitsaid

latent heat to said bisulphide of carbon for

evolving a vapor therefrom for a motor, and
contin uously heating said vaporin its passage
from said boiler and until it has performed its
office upon the piston of the engine, and con-

~densing said vapor after being exhausted from
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sald engine, and subsequently heating the pro-
duct thereof by vapor exhausted from said en-
oine, and forcing saturated vapor evolved from
said condensed prednetmto sald boilerthrough
the medinm of a pump and a volume ot heated
liqnid bisulphide of carbon, for the purpose set
forth. | |
5. Ina blsulphlde of-carbon engine, the com-
bination of a heater for heatmﬁ‘ a llqmd pro-
duct obtained from the vapor exhausted from
the engine, a pump, and vapor-generator, sub-
stantially as herein described, and for the pur-
pose set forth. | |

6. In a bisulphide-of-carbon engine, the com-

“bination of a boiler or steam-generator, a boiler

for evolving the bisulphide of carbon, a heater,
condenser, and a pump whereby the vapor ex-

“hausted from the engine may be returned to

ll—

said boiler or generator, substantially as here- | ,

in deseribed, and for the purpose set forth.,
7. Ina bisnlphide-of-carbon engine, a boiler
or generator for evolving liquid bisulphide of

surrounded with a case divided into two com-

partments, f, communicating with each other

through the medinm of tubes passing through
said boiler, and communicating with the cir-

culating -chamber- O, substantially as herein

described, and for fhe purpose sef forth.
8. Ina blsulpmde of-carbon engine, a boiler
or generator for evolving liquid bisulphide of

carbon into a vapor, sald boiler or generator

surrounded with a case divided into two cou-
partments communicating with each other

through the mediam of tubes passing through

said boiler, a receiving and circulating cham-
ber, and a perforated pipe, R, substantially as
herein described, and for the purpose set forth.

9. In a blSll]]_Jblde of-carbon engine, an ap-

'paratus for lubricating with plumbago the

valves, valve-seats, e¢ylinder, piston, and rods

'couneeted therewith by the pressure of vapor

of bisulphide of carbon being applied to the
upper surface of the plumbago for forcing 1t
into the valve chamber or chambers and cyl
inder of the engine, substantially as herein de-
scribed, and for the purpose set forth.
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10. 111 a bisulphide-of-carbon engine,an ap-

paratus for lubricating with plumbago the
valves, valve-seats, cylinder, piston, and rods
connected therewith, said apparatus consist-
Ing of a hopper communicating with a receiv-

ing and distributing chamber, “which comimu-

nicates with the vapor-generator and the valve
chamber or chambers and the cylinder of the
engine, substantially as and for the purpose
set forth.

11. In a bisulphide-of- carbon engine, the ap-
paratus J for lubricating with plumbago the

8o

Q0

valves, valve-seats, eylinder, piston, and rods -

connected theremth said apparatus consist-

ing of hopper 1, receiving and dmtmbutmg |

chamber 2, and plpes 3, 4, and 7, furnished
with valy ee, substentiellv as for the purpose
set, forth..

95

12. In a bisulpbide-of- carbon engine, the

anion or combination of plumbago and vapor
of bisulphide of carbon for a lubricant for the
valves, valve-seats, eylinder, piston, and the

rods conneeted therewith, substantially as and.

for the purpose set forth.
., WILLIAM S. GOLWDLL
Witnesses:
A. C. JOHNSTON,
JAMES J. JOHONSTON.
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