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No. 782,532,

UNITED STATES

 Patented February 14, 1905,

PATENT OFFICE.

GLENN W. THURSTON, OF CHICAGO, ILLINOIS.

LUBRICATOF!. |

SPEGIFICATION iormlng part of Letters Pavent No. 782 532, dat2d Februa,ry 14, 1905.
Apphcatlon filed November 18, 1904, Berial No 233, 332

To all whom it may concern:

Be it known that I, GLENN W. THURSTON, a
citizen of the United States, and a resident of
Chicago, in the county of Cook and State of
Ilhnms have invented certain new and useful
Improvements in Liubricators; and I do here-
by declare that the following description of my
saicl invention, takenin connection with the ac-
companying drawings, forms a full, clear, and
exact specification, which will enable others

skilled in the art to which it appertains or with

which 1t is most closely connected to make and
use the same.

- This invention has general reference to im-
provements in lubrlcatms and 1t consists, es-
sentially, 1n the novel and peculiar combina-
tion of parts and details of construction, as
hereinafter first fully set forth and desembed
and then pointed out in the claims. -

In the drawings already referred to and in

which like parts are;indicate’d by correspond-
1ng symbols o1 reference, Kigure 1 is a side
elevation of one form of my improved lubri-
cator. Fig. 2 is a longitudinal sectional ele-
vation of a modified form of my improved
lubricator. Fig. 3 1s a bottom plan of- the
same. Fig. 4 i1s an elevation, partly in sec-
tion, of the device shown in Fig. 1 slightly
modified. Fig. 5 1s an elevatlon of a frag-
‘ment of the oil-reservoir and the reﬁu]atmw-

valve. Figs. 6 and 7 are side e]evatlon% and
Fig. 8 a sectional elevation, of the dropper
used in this lubricator. Fw' 9 1s a bottom
plan of the device shown in Fig. 4. Fig. 10

is a side elevation, and Fig. 11 a sectional ele-

vation, of the feed-tube.

Th]S lubricator 1s especmllv designed for
use on gasolene and gas engines, air-pumps,
condensmﬂ engines, and all other motors
wherein du’ring a part of the stroke or dur-
ing the entire stroke of the piston a vacuum
is caused to exist in the cylinder; and its ob-
ject 1s to provide for lubrication during that

part of the stroke of the piston only—as, for
instance, in a four-cycle gas and gasolene

- englne during the stroke which draws into
the cylinder a charge of the explosive fluid,
&e., wherebv a conqldemble saving and hetter
lubmca,tlon is attained than by a continuous
feed-lubricator.
ject, I construct this lubricator essentially of

“at all times be observed.

| receive a valve K, the two chambers ¢ ¢,
“spectively, being connected by a passage "',

“referred to.

To attain this desirable ob-

| an oil-reservoir A of usual construction and

baving by preference a sight-opening B,
through which the level of the lubricant.may

provided with a feed-tube F, having a ““sight-
feed,” so called, C being a cylmder pr ovided
with openings 7 and fitted with a olass cyl-—
inder £”, through which the drops of o1l ¢

‘may be seen ag they are formed below the

dropper-nozzle ¢’. This cylinder C has the
usual hexagonal wrench-section (', and it ter-
minates in an externally -screw -threaded
shank C" to engage a valve-casing D, which
casing 1s of peculiar construction, it consist-
ing of two cylindrical bodies & d’, 4 placed ad-
jacent to one another, the former being 1n-
ternally Screw-threaded to engage the shank
C” of thelubricator and the latter formed to
re-

as clearly. shmm in Kigs. 2 and 4.

The chamber ¢ is inter nally serew-threaded |
at 1ts upper end to receive a screw-cap D', by
means of which said chamber i is closed, and it
18 provided with a valve-seat ¢, upon which
the valve K 1s normally sea,ted to. close the
passage ¢ . The valve-casing D terminates
in an externally-screw-threaded shank D' to
adapt it for being applied to an engine-cylin-

‘der (not shown) either directly or by means

of suitable piping. In thisshank D" there is
a passage 7/, communicating with the chamber

¢ either directly, as shown in Fig. 4, or by

means of a branch 7', as indicated in Fig. 2
The screw-cap D', as shown in Fig. 2, s in-
ternally bored at g to receive a piston K,
which hasa central passage ¢, which commu-
nicates with the passage £ bV a bmnd1 £,
there being a circumferential groove ¢’ in Smd
screw-cap “for the purpose hereinafter to be
In the preferred form of con-
struction this piston serves as a weight to act
upon the valve K to increase its weight with-
out increasing itssize, and it further prevents
the valve from vibrating, as it would be apt to
do when functioning, and thereby prevent its
proper instantaneous closing of the passage
d'. In this view, Fig. 2, the valve E.islifted

from its seat by the vacuum in the passage 1oo
f acting upon the piston E and through the

passage ¢’ directly upon the valve E, thus ver-
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tically lifting the valve E from its seat.
Fig. 4 this construction is reversed—that 18
to say, the valve E dlops vertically from 1ts

seat, and it is retained in its normal closed’
.pOSlthlfl by a carrier %, which is acted upon

by a spiral spring 7/, it bemcr understood that
this reversal of the order of parts 1s the equiv-

alent of that heretofore described and that in
order to accomplish this object the valve-seat

" is formed in the screw-cap D'.

In Figs. 1 and 4 I have shown oil-reservoirs,
&e., of usuel construction, such devwee being
commercmllv obtainable a,nd knownas ‘" si o‘ht-—
feed” lubricators.

In Fig. 2 and other ficures I have shown
the lubricator in its most perfected construc-
tion. Thusthe oil-reservoir A is a cylindrical

shell A’, provided with a dome-shaped remov-

able cover and having the usual observation-
openings B and being further provided with

-~ a glass cylinder B’, which is cemented 1nto
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the shell A', this shell being permanently se-

In |

cured to a bottom B”, which latter has an ex- -

ternally-screw-threaded shank 6, by means of

which it engages the feed-tube F. This bot- |

tom B" has centrally a tubular upwardly-pro-
jecting boss 4, which is internally screw-
threaded to receive a correspondingly screw-
threaded needle-valve (3, which normally
closes a passage ¢ in the shank . The upper
edge of the shell A’ is notched at «, Fig. 5,
and theupperend of the needle-valve (5 1s pro-
vided with an arm G', having an obliquely-

arranged boss G, provided with an adjust-

Ing-screw ¢, engaging the notech ¢. Thisarm
(" 1s s0 located upon the end of the needle-
valve rod that when the adjusting-screw 2"
reaches one end of said notch ¢ the needle-

valve has closed the passage 7z, and thereby

prevents escape of the lubricant from the oil-
reservoir A, while when the arm (' is revolved

~in the proper direction until the said adjust-

ing-screw reaches the opposite end of the
notch a the needle-valve has opened the pas-
sage 2 to the full capacity of discharge of lu-
bricant which 1t is desired to attain. Thearm
(' 1s of the butterfly type, and by its wings ¢’
1tis enabled to bereadily revolved. By tight-

ening the adjusting-serew 2’ to introduce suf-

ficient friction upon the edge ot the notch @
the needle-valve is retained in any position to
which 1t may be set. I will here remark that
by the introduction of this notch ¢ and by the
construction of the arm (' a change in the
maximum feed of thelubricant cannot be made
without first removing the adjusting-screw ¢’/
or rather by withdrawing it Stlfﬁeielltly to
clear the notch ¢. This feature is introduced
in this lubricator to prevent interference with
the adjustment of the needle-valve beyond its
predetermined maximum capacity and the
wasting of the lubricant.

The feed-tube F has about mid: way an inter-
nal constriction 4, Figs. 2 and 11, and above

65 this constriction are located the observation-

lower surtace of the cylinder 4.

- sage 7.
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openings/’. Within this tube thereisloosely
placed a glass eylinder £”, which bears with
1ts upper edge against a valve-disk H, and

“which glasscylinder is carried by a coil-spring

7 threucrh the Intervention of a cup-shaped
carrier 7', Fig. 11. Within this glass cylin-
der " there is placed a dropper I, shown 1in

detail in Figs. 6, 7, and 8 and consisting of
-two eylmdrlc,al bOdI@J n 7', connected by bars

The upper cylinder ’)’t terminates in a
Valve-spmdle 0, tapering to a needle-valve ¢,
having an extension o”, serving as a guide 0
the dropper. Theupper surface of thisdrop-

"per 1s cup-shaped to form agutter p, and from

this gutter » leads a passage p' downwardly
to a dropper-nozzle ¢’, projecting from the
In this pas-
sage p’ there 1s a strip of metal
ting said passage, so as to guide the lubricant
escaping through the passage ¢ past the nee-
dle-valve ¢, down the valve-spindle o, into the
outter », and thence through the passage p’
to the point of said metallic strip, and from
which point the drop of oil ¢ disengages itself
by gravity. This strip of metal ¢ is intro-
duced in order to cause the formation of com-
paratively small drops, i1t being a well-known
fact that the size of a drop of liquid is partly
cgoverned by the specific gravity of the liguid,
1ts viscosity, and also the size of opening or
shape of surface from which the drop disen-
cages itself, 1t being the smaller the smaller
the opening or sharper the point from which
1t drops.

The cylinder %" of the dropper I has in lte
lower end a flat-headed adjusting-screw "
and in its periphery a longitudinal groove «'.
Its upper surface is preferably of pyremid-
ical contour, so'that the drops of oil in their
descent will readily slide down the i1ncline of
the pyremld and over the outer surface of the
cylinder #/'.

The lower portion of the feed tube F'is ﬁtted
with a valve J, Fig. 2, bearing against the
lowersurtace of the constriction Zand retained
in a normally closed position by a coll-spring
7. 'This valve is preferably of the wing type,
and it bears with its wings s against the flat-
headed adjusting-screw ;" on the dropper in
such a manner that when in its normal closed
position it has pushed the dropper I upward
to seat the needle-valve ¢ and close the pas-

internally screw-threaded to engage an inter-
mediary K, serving the purpose of the shank
(' of the commercial lubricator A, heretofore
described, for engaging the valve-casing D

‘already mentioned.

Reference has heretofore been mace to the
longitudinal groove «' in the lower cylinder of
the dropper 1. This oroovelsdevised to engage

ascrewor pina’, Fw‘s 10and 11,located in the

constriction 4 of the feed-tube F to plopeily

g loosely fit- -
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The lower end of the feed-tube K 1s |
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locate the dropper1 n the glass eylinder £ and -

SO th?{ the drops 1ssuing from the dropper-
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‘nozzle ¢’ ma,y be seen through the obserm- i

tion-openings %', which mwht not be the case
1f the dropper could revolve in the olass cyl-
inder and the bars »”’ come Opposite the ob-
servation-openings 4’.- The extension 0" on
the dropper enables the dropper being readily

placed into correct position, besides. guiding

it, as already stated. |
The flat-headed. adjusting-screw 2"
dropper I is designed to provide ready means

for ad justing the length of the dropper,i1t being

a mechanical dlﬁicultv to so produce the parts
that the valve J and the needle-valve o will
seat simultaneously. By the introduction
of this adjusting-screw ¢ the valve J and

needle-valve o' may be independently ground

to a perfect seat and then the length “of the
dropper adjusted to properly seat the needle-
valve. Thus the mechanical execution of the
parts presents no difficulty whatever and re-

“quires no exactitude of lengths. |
I shall now proceed to describe the opera-

tion of this improved style of lubricators.
Assuming that this lubricator is connected
with an engjne-cylinder wherein a vacuum is

periodically formed at more or less regular in-

tervals, this vacuum causes an inrush of air
through the observation-opening £’ in either of

the two lubricators described, and lifting the

valve E draws the lubricant through the pas-
sages ' and Fto the place where lubrica-

tion is required, the valve E-being immedi-

ately closed when pressure in said cylinder
exists. Hence it follows that lubrication takes
place only with each one of the vacuum-strokes
of the piston of the engine when these strokes
occur at reasonably - regular intervals: but
where these intervals vary conmdemb]y and

- where an absolutely positive and a minimum
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amount of lubrication is a desideratum I em-

ploy the lubricator shown in Fig. 2. In this

case air will also rush in at the observation-

openings A and passing between the glass
cylinder 2" and the inner wall of the feed-
tube cause the valve J to open In a down-

ward direction and then.passing through the

lower chamber s 1n said feed-tube and the
passage or passages s In the intermediary K,
chamber ¢, and passage d" 1ift the valve E,

thereby establishing a free passage from the

oll-reservoir to the place where lubrication

1s desired. As soon as the valve J. drops, the
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dropper 1 is set free to follow the said valve,

and thereby opening the passage z allows the
lubricant to escape as stated:; but the mo-
ment that the inrush of air ceases the valves
will immediately close and lubrication will
be interrupted. By this construction no oil

can escape from the oil-reservoir except when

a vacuum 1s formed in the engine-cylinder,

and this will continue to take place entirely

automatically, so that this lubricator requires
no further attention after having been once
regulated, except the refilling (af the reser-
volr when empty. |

in the

‘an engine-cylinder by suitable piping

| Whlle the dewce shown in Figs. 1 and 4

functions in substantially the same manner as
thatshownin Fig. 2,1t hasnot the entirely auto-
‘matic feature of t.he, latter, since it will con-

tinue feeding the lubricant into the chamber ¢

and passage ¢’ and finally overflow from the
‘observation-opening £ unless the regulating-
valve (> i1s turned off by revolving the knurled

70

nut M, Fig. 4, or by turning down of the

lever L, Fig. 4, as is now usually done with

‘all lubricators of the commercial types as used
on gas and other engines.

In order to prevent foreign substances from
passing from the oil-reservoir A', the central
boss &’ therein issurrounded by a strainer N,

15

30

as shown in Fig. 2, said strainer being pref-

erably a wire-gauze cylinder soldered to a
cap N and the latter secured to the valve-
stem (, so that the said strainer may revolve

‘with the valve stem (G, but cannot be removed
from the oil-reservoir without removing the‘
regulating-valve . This is a desirable fea-

ture in lubrlcators because it prevents the
strainer from bemg lost or misplaced. |
- I have heretofore mentioned the circum-

ferential groove ¢’’ inthe screw-threaded por-

tion of the cap D’ in the valve-casing D. This

“oroove acts as a passage to connect the pas-

sage d'' with the passage /", Fig. 2, and 1t is

provided for the special purpose of avoiding

mechanical difficulties in bringing these two

and ' that they will properly register unless
drilled when the cap I’ is in position. This

compels the parts being kept together and de-

feats interchang ea,blhtsf SO eqsentml in manu-
facturing artlcles of the kind mentioned. By

this annular oTO0Ve g " the. positions of the

passages " “and S" are immaterial, since

communication between them is estabhshed

by said annular groove g”. There is also a
similar annular groove in the periphery of
the piston K’ to connect the passage g there-

in with said passage s/, for the reason that

the said piston when reciprocating is also

I have
also stated that this lubricator connects nzrlth
not
shown,) for the reason that individual con-
struction of the various motors and engines
require different connections. I find it de-

sirable, however, to make this connecfion 1n

about the. middle of the eylinders in all cases
where trunk-pistons dre employed therein, so
that the port connecting the lubricator with
the cylinder is closed by the piston except
during the latter halt of the stroke. By this
arrangement the lubrication takes place only

during the latter half of the piston-stroke and
results in a material saving of the lubricant,
it being a well-known fact. that in nearly all

90

‘passages into coincidence, it being mechan-
1cally impractical to so drill the passages @'
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liable to revolve axially, whereby coincidence
1 or register of these ports would be defeated —
‘a matter which will be readily understood
without further detailed explanations.
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engine-cylinder lubricators a very large per-
centage of the lubricant 1s wasted, and a num-
ber of experimentsconducted by me have dem-
onstrated the fact that with my system of
lubrication on air-pumps, gas and gasolene
engines, &c., I have effected a saving of lu-
bllea,nt amounmno’ 1N Some cases as hlﬂ"h as
ew‘htv per cent. Wlthout detriment to the en-
gine mechanism.

The valve J is shown in Fig. 2 as being of
the wing type: but it is evident that it may be
a ball a,nd that the bell—velve shown in said
valve-casing may be of the wing type without
departing from my invention, Sueh changes,
as well asothers that may suggest themselves to
the skilled mechanic, belno' within the scope
of this present 1nvent10n S0 may the piston
E' be dispensed with, if desired, without ma-
terially affecting the operation of this lubri-
cator,

Having thus fully described this invention,

I claim as new anddesire to secure by Letters
Patent of the United States—

1. A vacuum-operated lubricator consist-
g, essentially of an oil-reservoir, an adjust-

ing-valve therein adapted to control the dis-
char ge of the lubricant, a dropper as described,

a Velve case having two chambers one ef

which connects mth the oil-reservoir and the
other with the point of lubrication, a cap clos-
ing the latter chamber, a valve in this cham-
ber edapted to open under the influence of a
vacuum 1in said chamber, and means for estab-

lishing communication between the two cham-
bers, as set forth.

2. Inavacuum- Operated lubrleator, a sight-

feed reservoir of the type described, and 2
separate valve-casing, said V&IVG-C&SIDU con-

sisting, essentially, of two eylmders pleced_

side by side; there being a chamber in'one of
these eylmders adapted to receive the shank
of the reservoir, a chamber in the second cyl-

inder; a passage between the two chambers |

and eonneetln(r one with the other; a valve in
the second chamber a cap closing the second
chamber; there bemcr a shank on the second
cylinder, and a passage connecting the sec-
ond elnmber‘ with a passage in sald shank, as
specified. -

3. In a vacuum-operated lubricator, an oil-

reservolr; adropper below said reservoir; an |

adjustmo' valve in said reservoir to reﬂ‘ulate
the frequency of the drops escaping from said
dropper there being a shank on said reser-
volr; a separate Velve -casing consisting, es-
sentmlly of two cylinders deJdcent to one an-
other one of which is adapted to receive the
shank of the said reservoir; there being a

chamber in this cylinder; a passage connect- |
ing the two cylinders, a chamber in the sec-
ond cylinder; a valve in this last-named cham-
ber adapted to open the passage between the
two chambers under the influence of a vacuum
therein; acapadapted toclosethe valve-cham-
65 ber, a passage leading from the valve-cham- |

]
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ber through said cap; a shank on said second
cylinder having a passage connecting with the
passage 1n the cap, as set forth.

4. In a lubricator, an oil-reservoir; there -

being a central
nal serew-thread

DOSS thereln having an inter-
ed passage:; a needle valve in

said passage; an arm at the upper end of said

needle-valve and an adjusting-screw at the
end of said arm and edepted to engage the
upper edge of said reservoir, as spe01ﬁed

5. In a lubricator, an oil-reservoir having
a notch or excision in its upper edge: there
being an mtema,lly SCrew - threa,ded boes in
sald reservoir; a needle-valvein said boss: an
arm at the upper end of said needle-valve, and
an adjusting-screw in the saild arm adapted to
engage said notch, as stated.

6. In a vacuum-operated lubricator, an oil-
reservoir; a feed-tube connected theremth a
dropper in said feed-tube, and a valve below
sald dropper, said dropper being provided
with an adjusting-screw for varying its length
and adepted to be oper ated by said Valve S

specified. |

7. In a lubricator, a dropper consisting of
two cylinders connected by bars; there being
a gutter 1n the upper surtface of the upper
cylinder, a passage leading from said gutter
downwardly to the lower surface of the upper
cylinder, a tapering projection on the upper

surface of the lower cylinder, and an adjust-

ing-screw 1n the end thereof, as specified.
8. In a lubricator, a feed-tube adapted for
attachment to an oil-reservoir as described;

there being observation-openings in the said

feed-tube; a glass cylinder in the upper por-

tion of said feed-tube; a cup-shaped carrier

for said glass tube; a coil-spring acting upon
sald carrier to sustain the glass cylinder in
position; a dropper within said glass cylinder

‘and consisting of two cylindrical bodies con-
‘nected by bars:

there being a longitudinal
groove in the lower cylinder, and means en-
oaoing sald groove to retain s.«tud dropper in
1ts normal position and prevent it from re-
volving, as set forth.

9. Inavacuum-operated lubricator, a valve-
casing having a valve-chamber and two pas-
sages f and ¢ as described; a valve in said
chamber; a loosely-placed piston upon said
valve; a cap adapted to close said valve-cham-
ber and having a bore to receive said piston,
sald piston bemO* provided with a passage and
an annular groove in 1ts peri phery connecting
with the dlfsehero*e -passage 1n the valve-cas-
ing through an ennuhr oroove 1n the periph-
ery of the screw-threaded portion of said cap,
as and for the purpose specified.

In testimony that I claim the foregoing as
my invention I have hereunto set my hand in

the presence of two subscribing witnesses.

| . W. THURSTON.

Witnesses: |
MICHAEL J. STARK,
AL. STARK.
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