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~ AIR-COMPRESSOR.

' SPECIFICATION

.

foi*ming part of Letters Patent No. 511,086, dated December 19, 1893.
Application filed November 3, 1892, Serial No, 450,811, (No model ”

To all whom it may concerm:

- Be it known that I, GEORGE DE LAVAL, &

 gitizen of the United States, residing at War-

“ren, in the county of Worcester and State of |
‘Massachusetts, have invented an Improve-
“wment in Air-Compressors, of which the follow-

. ingis a specification.

B * This air compressor 1S adapted to be con- |

1o the water under pressure from one side of the

" mainpumpingengine and then from the other,
" isemployed to give motion to the pistonin the
~ “.air eompressor, and such piston is adapted to

“  exert greater power in one direction than in

- the power is the greatest, and I make use of
- this air compressor specially in connection
~ with the main water pump for forcing air into

the air chamber of said water pump, thereby
insoring a steady flow of water on the dis-
charge main. o | |

"~ In the drawings, Figure 1 is a vertical seec-

tion of the improved air compressor. Fig. 2

E

P ger—_

‘the other, so as to draw in the air when the
‘power is the least and compress such air when

is an elevation of the same. TFig.3 is an end

view of the main pump with the air com-

~ pressor affixed to thesame, and Fig. 4 isaside
-~ view of said main pump with the air com-

~ together and the cylinder A

pressor in section. | |
‘The eylinders A A’ are advantageously cast
is of larger diam-

eter than thecylinder A’.

- cylinder A’ is a head with an air inlet valve |
W, which valve is of any ordinary or desired

'ff ?::;. .3._57

construetion; usually it is conical and resting

" upon a seat upon the inner face of the remov-
able head A? and it is advantageous that the

_ | cylinders A and A’should be lined with cop-
. per or brass eylinders as usual in this class of

umps. . - _
The head C of the cylinder A is bolted on

. as usual and to it is connected the discharge

~ air pipe ¢, __ *
~ tened to the interior of the head C and ex-
45 _

ERRR ’ B fits within the cylinder A and around the

and the standing eylinder D is fas-

iends down into the eylinder A’. The piston

' standing eylinder D and it has a tubular ex-
- tension B’ within the eylinder A’, and the

B 1ower ‘end of thistubular extension B’ is pro-

50

vided with an eseape air valve V of any suit-

" ablecharacter. Preferably suchair valve Vs

Atoneend of the

i iy

1

the

FFICE.
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conical and within a removable head B2 that -

is fastened into the tubular extension B’ of
the piston B. The exterior surface of the
tubular extension B’ fits eclosely within the
eylinder A’ and its surface is preferably
grooved with numerous peripheral grooves to

| lessen or prevent the passage of air between

the interior of the eylinder A’ and the ex-
terior of the tubular extension B, and the ex-
terior surface of the piston B is similarly
grooved with peripheral grooves and 8o aiso
is the exterior surface of the standing eylin-
der D. From the main water pump B° the

pipes & and g connect from the opposite sides

of the piston of said main pump B° one to
the upper end of the ecylinder A and the

other to the lower end of such cylinder A,
and it is advantageous to provide cocksinthe

innerpipesa and b as represented in Figs. 3
and 4. It will now be understood that as the

| piston in the main pump B® is reciprocated,
| the water pressure acts below the piston bas

the piston of the main pump B® is moving in

- one direction, and then it aects through the
pipe b above the piston B when the piston of
the main pump B? is moving in the other di-

rection, and there will be more or less press-
ure or suction action above and below the

piston B as the piston of the main pump B®

reciprocates. KHence the piston B of the air
compressor ismoved up and down by the wa-
ter pressure from the main pump B5 and in
moving the piston B and its tubular exten-

sion B/ upwardly, the pressure is exerted on

a less area of the piston B than it is when
said piston B is moving downwardly, and as

drawn in by the valve W and it is forced out

piston B is moving upwardly the air is

55
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through the standing cylinder D and pipe ¢, gc

the valve V being closed, and when the pis-
ton B is moved downwardly the valve W
closes and the air is compressed with a power-
ful pressure by the action of the water upon
the top end of the piston B. |

It will be noticed that as the pistmi B is

moved upwardly, the standing eylinder D acts
as a displacer to the air within the tubunlar
portion B’ of the piston, and only so much
air will be driven out from this tubular por-
tion B’ of the piston as may be displaced by
the standing cylinder D; for this reason the

95
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forced through the standing pipe when the !

L ﬁ_ﬁ_ﬁ_'_ﬁ_ﬁ_ﬁ_ﬁﬁ ......................
oo volume of air displaced each upstroke can | plston is ‘moving in the other direction, sub- 6o.
'f:'a%%ﬁafaie?i525ééi:*ibﬁereﬂ'tﬂ&tedaccordmfrtothedmmeteref theszstantlallyassetfmthr-«?w:-:f:-e-e::::::::::-;s:if:f
-?-?3ié???éii?i-if;f:f:f.f.-standmg cylinder D, an‘d this dlsplacmﬂrj of | 2. The combination with a pump, of an air
" the air occurs when the air is under a press- | compressor ¢ylinder having a moving piston, b
SR R R 25 ‘ure, and by thig arrangement I am enabled | pipes and cocksconneectingthecylinderof the = '
. toobtain a greater pressure of air than there | air compressor with thecylinder of the pump 6_5_ RN
. isin the water that gives motion to the pis- | at opposite sidesof such pump so that thepis- = -
R o 3 . :tan and hence 1 am enabled to carry the | ton of theair compmssonsmwedﬁmt inone
ER RS RN air fmm. the air compressorinto the air cham- | direction and then in the other by the action RESEERS
SRR R RS RN 31%@%13@1' of the main pump, so as to supply into | of the water of the: pum'p, a tubular exten-
SRS EEEEREE NSNS  said air chamber air under the proper press- | sion connected with the piston and valves sub- 70 =
SRS R NI ureforrendering the flow of water steady a,nd; -stantially as set forth, whereby the air com-: 7
:3252?é?g?;?é?éi%QéQé;é;é:i:';IHl'lfOI"'m_l?ll the discharge main; but it is to | pressor is actuated bv the movement of the =
.= beunderstood that theair: compreSSm before | pump, and apipe for conveying the air under =~
S f T : | deserlbed H]&y bel‘lsed fﬂl fl:éiPIIIShIDW &11 fGI‘? J pI‘BSSl‘Ile tvﬂ the aulf chalﬂbel ﬂf thep‘ﬁlmp, Sﬂb EERERE RN
::z:uu=;;anggfeérériany'eth?erdemredobJ-eet:.:.:_a;;;:;;;:;;;::::::;;:Stantlallya_,ssetf@rth:=r::::;;z;z;:;.:;:g--;;;:;:;:75 _____
... Byopening the cocks in the pipes ¢ and b | 3. The combination with a pump, of an air
. theaircompressor will be set in motion when- | ;comprossm cylinder having.a moving piston, = '
EEEEEARRRUREE SRR RN X ~ever air is required either for supplying the | pipes connecting the cylinder of the air. eom.: EERERES
.. ... . 20 air chamber of the main pump, or for per- | pressor with. the; eylinder of the pump at op-
... forming any other duty, in which air under | posite sides of such pump so that the piston 8o
-:-:1:1:f:?.?fifffifi%?f?iﬁpreﬁSSH@PE can be employed. = . 0 ) of the airecompressor is moved first in one di- ¢
o Ivwill beobservedthat the annular grooves | reetion and then in the other by the actionof =
BRI EEEEE RN ~in the exterior surfaces of the standmﬂ* tube | the water of the pump, a tubular extension = =
25) the piston b and ﬁtheﬁtubula;t‘eixteuswn B’ | connected with the piston and valves sub- = ¢
EEEEEE R N : SN =N i - 8erve the purposes of packings,and that any | fstantla;lly'aﬁ% ﬁ%eitﬁfoﬁ;rth , whereby the air ecom- 85
A § . water that’ may paiﬁS _b;ethB_ezll the TESpthWe pressor i af}tu&_ted_ bj’thﬁ movement of the:
. surfaces will not be injuriousin the operation | pump, and a pipe for conveying the air under =
SERARRE RN R i of the air pump,and such water will event- | pressure to the air chamber of the pump, sub- '
o0 i go ually be diseharged with the air and it will ?zstfmtlallyassgetffwthi-::;ra:a=a:z-z:..::::;i;f_%_%_f_i_'
... o serve to lubricate therespective surfacesand | 4. Thecombination in an aircompressor,of 9o
;';';';}é§;§:§zzze:eie:e_:.:tOSB&Ithe'aH‘:‘?Eﬂ‘?e@ksitlﬂ‘hﬂi§i5-§=5=§515f5:5'5'-' a eylinder, a piston within the cylinder hav-:
oo 1 find 18 advantageous to employ elastie | ing elagticbumpers at each side thereof, pipes =
fﬁi2éiéeé:?:é:é:é::si;é:é;ifbumpers R at the 'opposl'tjejsurfaaes of the | connected with the cylinder near the respect- = =
B R 5 piston B to lessen concussion of the piston at | iveendsforthe admission of luid underpress- =~ '
o the ends of the stroke. These bumpers are | ure first at one end and then at the other, g5
preferably in the form of rubber blocks or } whereby the air compressor-is rendered direct
rings introduced into recesses in the surface | acting, a smaller ecylinder extending from and
of the piston. in line with the aforesaid cvlmder a tubu-
- I claim as my invention— _ lar extension from the piston ﬁlllnﬂ' the said
1. The combination in an air compressor, of | smaller cylinder, an air inlet valve at theend 100
a eylinder, a piston within the cylinder, pipes | of the smaller eylinder, and an alr inlet valve
connecting such cylinder at opposite sides of | at the end of the tubular extension, a stand-
the piston for the admission of a fluid under | ing pipe or cylinder permanently connected
pressure alternately tomovethe pistonfirstin | at one end to one head of the main eylinder
one direction and then in the other, a smaller | and passing through the piston thereof,where- 105
cylinder connected with the aforesaid cylin- | by the direet air pump draws air into the
der, a tubular extension from the piston fill- | smaller cylinder and then compresses the
mg the smaller ¢ylinder, an inlet valve open- | same into the tubular extension, when mov-
ingintothesmallercylinder and a valve open- | ing in one direction, and the dlscharﬂ'e of the
ingintothe tubularextension,a standing pipe | air from the tubular extension takes place 110
or ¢ylinder connected with the head of the | when the piston is moving in the other direc-
larger cylinder and passing through the pis- | tion, substantially as set forth
ton, whereby the air that is drawn into the Signed by methis 28th day of October, 1892.
smaller cylinder and confined by its inlet -
valve is passed into the tubular extension of GEORGE DE LAVAL.
the piston when the piston is moving in one Witnesses:
direction and confined by its valve and then GEORGE P. ABORN,

C. F. STAPLES.
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