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Fo all wnom Tt MLy CONCErn : |
Be it known that I, SAMUEL REID, a sub
ject of the Queen of Great Britain, remdmg in

-~ Chicago, county of Cook, and State of Illinois,

10

have Invented certain new and useful Im-
provements in Lubricators, of which the fol-
lowing is a specification. |

My invention relates to improvements in
lubricators in which a column or other press-

ure of water is employed to overcome the

pressure of steam against the flow of oil, which

~ Jubricators are promded with a glass tube,

I5

20" , _ .
pressed entirely by the flow of oil, has been

“in a plane below the oil -reservoir;
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more commonly termed a ‘‘sight-feed,”’ so
that by the eye the amount of 011 belnﬂ* ted
may be determined.

Prior to my invention a glass dome mounted
upon theoil-reservoir, and having air normally
contained therein at atmOSpheric pressure, af-
terward compressed in the upper part thereof
without the addition of other air, and com-

employed in a lubricator, which o1l 18 dis-

plaeed by supply-water from a boiler arranged
and 1t
should here be stated that by the °° addition of
other’’ or an ‘‘excess of air,”’ as hereln used,

is meant air in excess of that normally in t]]e
sight-feed and artificially forced therein. In
the particular lubricator described the flow of
water to displace the oil is caused entirely by
the steam-pressure in the boiler and not by
hydrostatic pressure; hence such a lubricator

is only adapted to feed oil to a steam- cylmdel | oreater specific gravity of water to displace

orother device in which the steam-pressure is

35

10

45

o0

“below that of the boiler,
“cessfully employed Where the opposing press-

and cannot be suc-

ures of the boiler and the device fed are equal,
or where the pressure of the latter 1s in excess.

Furthermore, the glass dome is subject to frac-
ture by the pressure against the end thereof

of the compressed air, this liability to frac-
ture being inereased by the requisite diameter

of the dome to contain an oil-nozzle projected

therein and bent downwardly at its free end,

S0 as to open in a line with an oil-supply tube
;p‘xssmcr through the oil-reservoir and opening
~1n the center of the base of the dome.

serious objection, however,
of the oil to rise in the dome to the nozzle-

A more
is the liability

opening, thereby destroying the functions of
the dome which - liability 1t 1s subject to,

| dome, which cannot be increased, and is eon-

stantly diminished by being carried off by the

oil- globules in their passage therethrough, 55
and owing to the nozzle projecting a consider- -
able distance downwardly in the dome, to a

point beyond which the air will be compressed
if the steam in the boiler isabove a minimum

operative pressure, or there is not a material 60

-difference between the steam-pressure in the

boiler and that in the deviee to which the oil

is intended to be fed.

The oil-supply of lubricators as now em-
ployed is subject to opposing and equal press-
ure of steam, and it is therefore of vital im-

portance that means should be provided for

overcoming this equilibrium, so that the oil
will flow to the desired - destma,tlon, and such
means usually consist of a head of watber gen-
erally derived from condensation, and subject
to a pressure of steam directed toward the des-
tination of the oil; but in the device above re-

ferred to no means to this end are provided,

and hence such lubricators are not and never
‘have been a practical success. Lubricators in
which the oil is subject to equal and opposing
pressures of steam have had sight-feeds ar-

70
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ranged above, below, and at one side of the

reservolr, and filled with steam or ater,
through which the oil displaced from the res-
ervoir passes to the steam-pipe of the engine
to be lubricated, and these lubricators have
invariably been constructed to utilize the

30

the oil in the reservolr, and a water column -

operating against the outward pressure of the
steam from the steam- -pipe to an extent suffi-
cient to permit the oil to ﬂow freely iOlW&ld
“to its destination.

The employment of steam in sight-feeds is
objectionable, for the reason that not only its
misty appearance in and globular condensa-
tion upon the glass Serio-usly obstruct the
view to the passing oil, but that it causes a
varying temperature, resultmn eventually in

93

breaking the glass, whlch of course, renders -

the lubricator useless, at least for the time be-
ing.  To a limited extent water avoids these
objections—rthat is to say, it does not of itself

ductor of heat and cold to subject the glassto
sudden changes of temperature; but 113 does

owing to the limited quantity of alr in the | sermusly retard the flow of the 011 when the

10(

impair thesight, nor is it a quick enough con-
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feed 1s npld as 18 demonstrated by the di-
vision of the oil- olobules into quite small par-

~tieles, which, by every pulsation of the en-
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one, are driven against the glass in their pas-

sage through the sight-feed, and the result is
that the glass becomes so discolored by the
adhesion of resineus and oily substances that

~the sight is destroyed. Furthermore, in wa-

ter sight-feeds it frequently happens that a
mistake 18 made in not first opening the proper
valve—as, for instance, the valve in the pas-
sage leading from the &,team -pipe to the sight-
feed-—the eife(,t of which is that any oil whl(,h
may be in the passage next the steam-pipe is
forced by the steam into the sight-feed and
caused to adhere to and dlscolor the glass.
The common method of cleaning water lﬂht

Teeds, when discolored, is to shut off the feed of

oll, open a blow-off v: 1lve to the sight-feed, and
turn on the steam from the' steam- -PIpe, 'md

1n fact, this is the only ready means for clean-

Ing such sieght-feeds; but the result is that the
nlabs 18 1T equently broken by thesudden change

in temperature, or by the heat of the steam
and a cold out81de draft upon the glass.

The objects of my invention are to avold the

~objections above set forth by mtwe]} dispens-

ing with the use of steam or water in the sight-
:eed tube, and to substitute therefor air sup-
plied to said tube in excess of its normal ca-
Ppacity, and compressed therein by means other
than by the flow of oil and pressure of steam,

so that said air will have all the functions of

stean or water without any of their defects;
to provide a lubricator with a novel form. of

valve and nozzle controlling the flow of and
duectlnn the oil from the reservolir to the
sight- f(,ul for facilitating the removal of the
nozzle when 'its oil- passage 18 obstructed by
foreign substances; and, finally, to provide a
lubuc%tor with a 1lovel form Of oli-passage
leading from the sight-feed to the steam-pipe,
sard passage bemg adapted to cause the oil
thercin to offer an Opposing column, operat-
Ing as a counter-balance, effectually prevent-
1ing the backward pressure of the steam from
ftmunfg back the column of oil into or itself
entering thie sight-feed. I attain these ob-

jeets b} Jewees illastr at(,d in the accompany-

ing dmwm% 1n which~—

Tigurelisasectional view ofa lubricator em-
bonnm my inveation; Iig. 2, details, partly
in section, of my combined valye and nozzle;

g, 3, a dutazl sectional view on the line z m

of bw 1, showing the water-outlet from the
condenber to the 011 reservoir, the valve for
regulating the same, and the a1 rangement of
the water: 1{}@111%111*’} pipe in the condenser
relative to the stean. s apply pipe; and IMig. 4,
a cross-sectlon on the line y y of Fig. 1, ShOW-
1 the relative positions of the St@’hm inlet to
the stean- -Supply and water-regulating pipes
1n the.condenser, and the Outlet for the water-

supply pipe leading from the Condenser to the
oll-reservoir.

Similar letters of reference indicate the same
parts in the several figures of the dlELWlD gs.

|
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-
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A represents acylindrical oil-reservoir, con-
structed of suitable material adapted to with-
stand the required pressure, and provided with 7o
a stem, 1, tapped into the top of the reservoir,

~closed by a stopper, 2, and adapted for filling

purposes, and to forma connection between the
reservoir and the sight-feed by means of the_
pipe or branch 3. 75
Entering one side and near the top of the |
reservoir isastem, B, provided with independ-
ent passages 4 ‘md D, the passage 4 leading
from thestem of a bulb-condenser, C, and form-

ing a water-duct, in connection with the pipe &o

6, leading from the lower end of the stem of
the condenser to near the bottom of the reser-
voir, for the purpose of supplying water to the
regervolr to displace and cause the oil to flow
inits proper channeltothesteam-pipe, avalve, 8s
D, (see Iig. 3,) being provided to cut off the
water. oStem I 1s screw-threaded upon its
outer end, for the purpose of joining a short
pipe, 7, by means of a collar, §, and suitable
pd(ﬂ(ll]ﬂ connecting the lubricator with the QO
steani-pipe of an engine, and for affording a
chamber for a projecting oil-tube, 9, forming
a continuation of the oil-passage 5, said pas-
sage extending downwardly and thence up-
wardly to the oil-tube,to adapt it for the oper- gs
ation of a screw-threaded valve, (', regulating
the supply of oil to the oil-tube, but nsed more
especially to shut off the steam until the valve
from the oil-reservoir isfirst opened prepara-
tory to operating the lubricator, and to admit 1co
steam,when desirable,for blowing out the o0il-
passage, said valve having a tight joint formed
by a cap, 10, and packing. In the stem DB,
and opening into the joint 7, and hence mto
the steam-pipes, are passages 11 and 12, (see 105
Fig. 4,) the latter of which is shown in dotted
lines in Fig. 1, from which passages extend
np mto the bu]b of the condenser two tubes,
13 and 14, (see I'ig. 3,) the tube 14 opening in -
a plane below the tube 13, for the purpose of 110
drawing off the water,to prevenb 1t from cholk-
ing the tube 13 and stoppmo the operation of
the lubricator,as has been more fully described
1n a former application. Ior clearnessin the —
present description it may, however, be well 115
to add that tube 14 operates as a stmm -Supply
tube to the condenser until the water rises to
its level, after which the water, owing to its
gravity and the pressure of the steam from
the tube13, descendsto the steam-pipe,whence 120
it is carried off by the current of steam to the
engine, and by this means a permanent steam-
chamber 1s formed in the condenser, the steam
1n which materially augments the force of the |
column of water to dlsphce the oil in the res- 125
ervolir.

Tapped in the bottom of the reservoir is a
stem, I}, pr 0V1du1 with a blow-off' passage,
15, closed by a valve, I, for removing sedi-
ment or the water from the ICSCrvolr prepara- 130
tory to again filling the reservoir with oil.
Stem C 18 also provided with a vertical pas-
sage, 16, connected with the passage 5 of the
stem B by a tube, 17, said passage 16 having
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a blpw-o"" plug, G, and is connected with a |

horizontal passage, 18, connected inturn with
a vertical passage, 19, opening into the glass

‘tube H of the sight-feed. Passages 18 and 19

are respectively a horizontal and vertical ex-

tension of the stem E, in the vertical portion

of ivhich extension is also formed the barrel
of an air-pump, I, provided witha piston, 20,

- and pump-rod 21, and at its upper end with a

IO
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check-valve, 22, opening intoa tube, 23, which

tube may extend, as shown, to a point above

the end of the oil-nozzle, so as to prevent any
possibility of incoming air throwing against
the glass, oil, eitherin the bottom of the glass
Or passing from the nozzle. It may also be
stated that the passages 18 and 19 may con-

- sist of several detached castings or tubes, re-

spectively, and suitably jointed in their op-
erative positions, though, for economy, the
construction shown is preferable. The cast-
ing in which the passage 3 is formed, when

taken separate from thestem1,is of a T form,

hollow, and screw-threaded on one end to re-
celve a cap, 24, connecting it with and form-
g a tight joint for the glass of the sight-feed,

~sald glass being also jointed, in a similar man-
‘ner, at its bottom, by a cap, 25, and the usunal
packing, to the upper end of the casting, in

which are formed the passage 19 and the pump-

barrel. The hollow T-casting is also inter--
-nally serew-threaded at its upper end, to hold
‘& plag, K, perforated to connect the passage

o with the glass of the sight-feed, and exter-
naily screw-threaded for @ cap, 26, serving to
hold apacking, and form a tight joint between

the plug and valve, said plug and the passage
19 forming a supply-pipe between orin which

the sight-feed is arranged. : |
Valve L is for shutting off and regulating

the supply of oil from the reservoir, through

the sight-feed, to the steam-pipe, and involves

‘novelandimportant construction, in thatit has
formed, in continuation of if, the oil-nozzle M,

provided with a horizontal passage, 27, (see
Figs. 1 and 2,) intersecting with a vertical
passage, 23, and extending down into the glass
H a sufficient distance to afford a full view of

‘the oil passing from it through the glass to the

steam-pipe, and in this respect the nozzle is a
necessity in all sight-feeds of this same gen-
eral construction. As shown in Fig. 1, the
valve 1s closed; hence the horizontal opening

27 has no connection with the oil - passage;:

55

60

but it will be seen thatif the valve be elevated
the horizontal passage will then connect the

nozzle with the passage 3, and the oil foreced.

out of the reservoir will flow through the hori-
zontal and vertical passages, and thence drop
through the glass and intermediate passages
to the passage 14. . | -

It frequently occurs that the nozzle of a lu-

bricator becomes stopped up, and in former
construetions it is necessary that the plug and .

valve shall be removed before removing the

nozzle to extract the obstruction; but by the

construction above described the valve and

i

nozzle are simultaneously removable; hence |

much time and labor are saved, and the re-
moval ofthe nozzle correspondingly facilitated.
While my combined valve and nozzle is par- 7o
ticularly adapted for lubrieators, it is obvious
that it might be used in other devices without
adeparture from theinvention embodied there-
1n, and therefore I do not limit myself to its
application to lubricators. .
T'o operate my lubricator the reservoir is
filled with oil, and having first closed the
valves C' and L. and opened the valve D,
steanr 1s admitted from the steam-pipe of the
engine through the tubes 18 and 14 to the con- 8o
denser, from whence the condensed water en-
ters the passage 4 and is admitted by the tube
6 to near the bottom of the oil-reservoir, where
by 1its superior gravity the water forces the

o1l up into the passage 3. The air-pump is 85

then brought into action and air is pumped
into the glass tube in sufficient quantity to
nearly, if not entirely, fill the same after be-
ing compressed by the column of oil and the
opposing pressure of steam, both of which go
pressures are dependent in forece upon the
height of the column of water in the condenser
and the pressure of steam in the steam-pipe.
The valve L is then opened and next the
valve (J, the feed of oil being: regulated by the g5

former, and the result is that if the passages

5, 17, 18, and 19 are empty the air in them

‘wiil be forced by the steam into the olass; but

as the pressure of oil is greater than the press-
ure of steam, it will also aid in displacing the 100
alr, and at the same time effectually prevent

‘the steam from entering the glass. If the

pressure of air in the glass is in excess of the
combined steam and oil, the air will expand
1n volume when the valve L is open, and fill the 10 5
passagesland 3; but upon opening the valve ¢/

‘the air will be displaced from the passages 1
and 3and be forced into the passages 18 and 19,

and perhaps 17, until the air is displaced from |
the nozzleand oil begins to low. Owing tothe 110
tendency of the air to rise, and the less de-

greeof pressure of the steam as compared with

the oil, the excess in volume of air filling the
passages 17 and 18 will be forced into the
steam-pipes; or, in other words, the volume 115
of air, when the lubricator is in full opera-
tton, will not extend beyond the glass and
the passage 19. The elasticity of the com-

‘pressed air in the glass permits the air to ex-
pand and contract, and thereby establish an 120

equilibrium -at all times between two oppos-
Ing pressures varying in forece—as, for in-
stance, such variation as might occur by a
sudden increase or decrease in the height of
the water column, induced through rapid or 125

~slow eondensation, or by any variation in the

steam-pressure, or both, during the operation

of the lubricator, for it will be understood if
either one or both of these pressures decrease, |
the air will -expand in the glass, and, on the 1 30
other hand, if they increase, the air will be. i
compressed ‘into smaller space. In view of
this expansion and compressibility of the air

in the sight-feed, it is obvious that if no air



-were forced into the feed the complesswu of

~ the air already in there would be sufi ficient for

“mouth of the nozzle; or, in other words, it 18

o necessary to keep the ﬂhss free of oil, that

~ sufficient compressed air to establish ethb

10

rium Sh“l]l 1)%1“[13 11l the ﬂ‘l’lSS below the noz- :
zle.

- Ik should be g uinted thmb as the 011 ﬂlobules.
- .pftssmn through the glass tube are coust{mi]y |
-absorbing and car Iy 1110 o1

- 15

" particles of air,

and as there is also

~ tube are obvious for a completely successful

20

~forcing in sufficient air to that end.
column ‘in the sight-feed does not retard the |
fow of the oil as does water,
- Obscure:

30
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employment of airin such a sight-feed. When |
such absorption and le"LIﬂne occur to o suffi- | 8

- -cient degree, a small portlon of the lower end
~of the GLISS is filled with oily but:this oll may:

be dlsl;)mcecl by a few strokes of the pump

- steam to enter the same, or for either to simul-
taneously vary the temperature of the glass.
The air-pump shown 1s a convenient means
an excess of air to the sight-
feed; but it 18 obvmus that the air mwht be

for 111L1"0€1‘{1(,11]

supphed from any other source—irom the air-
chamber of the pump of the engine, or by a
tube of considerable length connected with
the steam-pipe, when the Steam might be util-
ized for compressing the air in the tube and
forcing 1t into the ﬂ]f,LSS of the feed.

In conclusion it &hould be stated that the o1l

‘being fed may be determined by the dropping

or flow of water instead of oil through the air
in the sight-tube, to do which only meclnmcal
skill is required to malke the necessary changes
in the parts for this purpose—as, for 11]5;‘[‘111@

by conducting the condensations first throuﬂh

the signt- feed and thence to the oil-reservoir,

or by Iomtmﬂ a sight-tube containing air fi,t
any point in the path of the water lowing from

the condenser to the oil-reservoir, irom whmh

there should of course be an oil- outlet to the

deviee to be, lubricated; but while the substi-
tution of a flow of wmter for oil in the tube 1S

clearly within the scope of my invention, and

hftblhty of leakage in
~the joint of the tube, the importance and ne-
cessity of the supply of an excess of air to the

An alir

neither does 1t |
the sight as steam, but on. the con-
trary, keeps the olass of the feed dr v, and has: |
aQ temleney to kecp it clean, and by the pro-
vision made and deseribed. 1t 1s ‘1mpossible |
for the oil to entirely fill the glass, for the

- an obvious equwzﬂent thereof, T consider it of
inferior merit. . |

~practical purposes, if the air and steam press- |
ure were not sufficient to compress the air In.
a space above theoil-nozzle, in which case the
-0il would rise in the glass tube and cover the

~Having thus desel 11)6(1 my mventmn whab 1

clmm and deSIre to secure by Letters Pmtent _
1. A Sloht feed the G]’ISS Of which contalnfss
AN CXCESS oi alr under pressure, Substaintlftlly_ |
as deseribed. . . - - o
2, A sight- feed lllbl‘l(i’btor contfunmg anex-
cess of alr under pressure, in combination with -
‘devices, substantially as described, for supply-
1ng alr to and compressing the S&me in the
_swht feed, substantially as described.

f}

3. The combmatmn Wlth a lubricator, of a

St"mm‘ﬂly as deseribed. | o
4, In alubricator, ‘the 001111)111%101] Wth a

sieht-feed and with the outlet. oil- 1}&33&*’1@ to

60:

| Slnht feed tube arrang ed at a point between the
; 011 reservoirandan 011 -passage to asteam-pipe,
said feed  eontaining air u 1][]61 1)1"688111 e, sub-:

the steam-pipe, of-an intermediate oil-passage

~adapted to contain an opposing column of o1l = -
80

for preventing the steam from entermn the

sight-feed, substantially as described. | |
5. The Combuntlon with a sight- feed and
with the direct outlet Of the o1l t0 the steam-
pipe, of a horizontal passage, 18, and a verti-
cal passage, 17, connecting said outlt,b and
sight-feed, Substfmtnlly as described. S
6. A .combmed valve and nozzle, the noule .

of whiech 18 provided with’ perfomtmns mter-
secting and extending at a right angle to each
:other substantmlly as deser 1bed |
| In a lubricator, the (301111)11]%101] withthe
011 1eservmr the passage 1 3, the p]u*n K,and -
its bushing, of -the ﬂ{)mbmed and 1‘611101*%1)16

valve and nozde and a
tially as described.

8. The combination, with the sight-feed and
with the projecting oil-nozzle, of an air-supply
tube extending up Intothe Swht feed and above

sight-feed, substan-

the opening of the nozzle, substantially as de-

seribed.

9. Inlubricators, the herein-described meth-
od of feeding oil,w hich consists in passing oil
through a ﬂhss ‘tube filled with an excess of
alr 1111(1(,1 pressure.

10. In a lubricator, a means for determining
the amount or quantity of oil or -other llquld
being injected or fed, consisting of a sight-teed
ary ::anr'ed in *’Lsupply-l:npe and 2! Vfﬂve for lim-

iting or regulating the passage of the liquid

ther ethl"oun‘h Subsmmnllv as described.
SAMUEL REILID.
WVit-nesses:
JNO. . ELLIOTT,
Wirriam C. WHITING.
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