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‘toeffect the reciprocation thereof. The eyl-
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To all whoin it inay coicer:

Beitknown that [, WILLIAM B. MA"NN a citi-

zen of the United States andar eSIdent of the

city of Baltimore, State of Maryland, have in-

vented a new and useful Improvement in En-

- gines for Air-Pumps, which invention is fully

_set forth in the following specification.
This invention relates to means for com-
pressing air or other gases, and has particu-

lar relation to a compressor designed for use

in connection with air-brake systems for rail-

ways and similar purposes, and has for its

objects to s1mpl1fy the construction of such

compressors, to inerease their efficiency and
facilitate the repair of the same, and to pro-

vide a compressor which sha,ll be inexpensive
to manufacture.

With these objects in view the invention

consists of the usual air and steam cylinders,

with their pistons connected by a suitable
piston-rod, and a steam-chest on the steam-
cylinder having therein a compound valve

mechanism eontrollmﬂ' the alternate admis-

‘sion of steam to and the exhaust thereof from

the two ends of the steam- cylinder, which

‘valve mechanism is actuated by steem taken

from the steam-cylinder into the steam-chest

“neat the completion of each stroke of the pis-

ton, and means without the steam-chest and

Wholly independent of said valve mechanism

for controlling the admission of steam from

the steam-cylinder to the steam-chest. By thus
providing valve-controlling means wholly

without the steam-chest and disconnected
from the valve. mechamsm of the chest I in-

‘sure the working of the latter with a mini-

mum amount of friction, whloh eontrlbutes
to the greater aceuracy of the dewoe as a
whole. |

While various means may be employed to
effect the control of the steam passing from
the steam-cylinder to the steam-chest to op-
erate the valvé mechanism of the latter, I pre-

fer to employ piston-valves subjected to dif-

ferential pressures, whereby they are oper-
- ated at the proper moment to open or close

by-passages from the steam-cylinder to the

- steam-chest, so as to effect the shifting of the

valve mechanism of the latter to permit the
entrance of live steam into the steam-cylin-
der alternately on opposite sides of its piston

'F

|

inders of said piston- valves ave. open ab oné

“end to said by-passageés and at the opposite

end are opened to the working passages which

conduet the live steani to the steam- -cylinder,
‘and as said by-passages and working passages
are alternately open to steam-pressure and to

exhaust the differential pressures for operat-
ing the piston-valves are thereby secured.

,In order to facilitate inspection and repairs,

the steam-chest and piston-valves controlling

the by-passages may-be and preferably are ell

located within the head of the steam-cylinder,

so that by removing the latter and substltut-_

ing an mteroha,ngeeble head a locomotive

may be reftained in active use while the re-

moved cylinder-head,with ifssteam-chest and

but the invention is not limited to such loca-
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| connected parts, is in the shop for repairs;

70

tion of the steam-chest, as it may be placed .

in any position on the cylinder which may be

desired and still be within the scope of my in-
vention.
In thedr awings forminga partof this speci-

' fication I have illustrated my invention, said

drawings being designed, however, melelyto

| fa,elhta,te the proper understandmn' of the in-

75

vention and not asdefining the limits thereof.

In said drawings, Flﬂ"llle 1is a ve1tleal lon-

gitudinal section of the steam and air cylin-

dels and steam-chest, parts being shown in

‘elevation and with the several v elves in"the
positions they occupy at the instant the pis-
‘ton of the steam-cylinder has completed its

upstroke. Fig. 21is a like view of the steam-
cylinder with the valves i in the positions they

occupy at the instant the piston of the steam-

cylinder has completed its downstroke. Fig.

'3 18 a similar view of a modification, the po-

sitions of the parts cor responding t0 Fig. 1;
and Fig. 4 is a view of such modification Wlth

‘the par ts in positions corresponding to Fig. 2.

Referring to Figs. 1 and 2, A indicates a
steam- cylmder B, ecompressm eylmdel A,
a piston in oyhndel A; B, apiston in oylmdel

B, and C a rod. oonneotmw the two pistons,
while ¢ ¢ indicate suitable rode or pillars hold-
ing the cylinders A and B in ﬁxed 1elat1on to

eeoh other.
D is a steam- chest pr efembly arra,nﬂ'ed on
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the head of the oylmdel A, as shown and

may, if desired, be made 1nte0*1&1 therewith.
I prefer to form this chest D n the shape of
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The chest has communication with a source
of live steam through a pipe E, which in the
construction shown in Ifigs. 1 and 2 enters

which enter the cylinder in proximity to but
in opposite sides of its longitudinal center.
Working passages a o connect the steam-

chest D to the cylinder A, one, as a, extend-
'mﬂ' to oneend of the cylin der A and the other, .
. a'y to the opposite end thel cof.
-'noted that passages a o' connect with the-
steam-chest D on opposite sides of the longi-
tudinal center of said chest and in dlfferenti
Two

N Dby-passages ff connect the endsof the steam-
. ‘chest with the cylinder A, one of them, as f; | n

‘entering said cylinder at a pemt mhele the |
piston A’ just passes it npon the completmn -,

transverse plenes fromthe passagesee’.

~of its strokein one direction and the 0t11e1,f .
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entering ata point where the piston just ‘passes .

it “upen the ‘completion of its stroke in the
opposwe direction.

Yo the atmosphel‘e, the exhaust-ports d d’ be-

ing situated in transverse Dla,nes between the

d‘pomts where the passages ¢ and f enter the -
eylinder and ‘the ports d? d8 being situated in
similar planes between the entra,nee -points-of

the passages o' and f'. The ports d d* are

'thé main exhaust-pmts, through which the

53

~tween d? d® might be removed, thus forming
_e,t each end of the steam- ehest a combmed.
main and auxiliary. exhaust-port, withoutin
‘any way departing from the invention, as the

6o

“exhaust to the steam-cylinder and the steam-

steam-cylinder is exhausted, and the ports-
d" d? are the auxiliary exhaust-ports, through
whic¢h the ends of the steam-chest are ex-
Tt will be readily understood that

'_hansted
the partitions between the ports'd.d’ or be-

Ppistons ' At would still open and- close the

‘chiest precisely as is done with the main and

| eumhel y portsformed separatelyside by side.:
 Withinthe eylmdrlcal steam-chest Dinthe |
- ‘form shown in I‘ws 1 and 2 are fem piston-

gether b} a 10d H.

It will be |

ton A’ past the inlet to

shown in Fig. 2.

The piston 7' has a lug
or projection ¢ extending from its outer faee
toward the énd D’ of the steam chest, and the

piston A* has a like lug ¢ extendlnn' toward

| .& ters | theend D- of the ehest
the eylinder through the branch passagesee’,

These 11]0‘8 i1 may
be and preferably are mere eitensmns of the
rod . and are of such length as to impinge

| on the heads D’ D? to determine the throw of

the rod H and the valves carried thereby.

The relative spacing of the pistons 7', h?, 7,
and it on the rod H and of the sever al ports
and -passages leading into and out of the

steam-chest is such the,t in the shifting of the
rod and pistons, as wﬂl be.. helemaftel de-
seribed, the passages a a' f f are alwa,ye open
or unobsbrueted thereby, while the passages
e ¢ and exhaust-ports d d' d? d® are alter-
nately opened and closed.
The operation of the device as thus far de-

seribed is as follows: Assuming the parts to

be in the position shown in I‘ln* 1, live steam

‘is ‘entering theeylinder A by way of passages

1 E e, steam chest D, ‘(between piston-valves
Each of said by—passao‘es :

- ff' traverses cylinders f? 3, within which are
I‘leea,ted piston-valves, as f* 17, the by-passages .
entering said eyhndels at one end, where a
‘valve-seatis formed,andleaving the eylmders 1
atapointon theside ther eof r emoved fromsaid

BT ,) and passage a, and has driven ‘the pis-

the passage f', as

shown. The cylinder A -on the upper side of

th'e piston A"and the passage a®areexhausted
through passage o' and exhaust-port, d?, while

| thatportion of the steam-chest lying between
-end, so that when the piston-valves f4f5 are

-L-seat’ed the by-passages are closed and steam
communi¢ation from the cylinderto the chest
-along the by-passages is cut off. ‘Cylinder 2
IS eenneeted to working passage a by a branch -
passage a2, which enters cylinder 72 at the:| B
. end thereof opposite the valve-seat, and pas-
“ .§age o' is connected to eylinder f3 by a like || to pressure by Wa,y of branch paseage a?, the
“passage, which enters the cylinder at the:
end theieof oppeelte the Valve seab fermed‘
‘therein. | |
. Thecy Imdrlealsteem chest D h%s exhaust-
- _'ports d d' leading from one end portion there- |

of to the atmosphere and similar exhaust- |

ports d? d?leading from the other end portion ‘| of plston velve fois about that of the:atmos-

phere, and hence when piston:A’in assuming

the piston 7' and the head D’is open to ex-
haust through port d’. 'The eylinders f* f3
have a eontraeted epemno' on the side adja-

‘cent the pasewes ff,sothatwhen the piston-
valves f* /% are seated—as, for example, f* of

Fig. 1—thereis alesssur faee exposed to pres-
sure by way of by-passage fthan'is exposed

| valve in this.position forming, in effect, a-dif-
| ferential piston, and thereforethe live steam
| entering the eylinder f2, Tig. 1, through pas-
sage a? “hip mly holds the valve
even after live steam has entered passage f.

In 72, Fig. 1,however, the pressureto the rear

the position of Fig. 1 passesthe imouth or p01t

of passaﬂ'e f'livesteam from cylinder A enters
passage f', throws piston-valve f° to position.

shown'in Fig. 1, and enters steam-chest D be-
tween plston h* a,nd head D2 This will cause

the rod H and four piston-valves 7/ h? W3 ht
to shift from position shown in Fig. 1 to that
I shown in Fig. 2, thereby shutting off the flow
of live steem to eylmdel Athr oucrh passages e
| and a and opening said eylmdel to exhaust
| through passage a and port d.

(See Fig. 2.)
At the same time eehaust-ports d' and 622 arTe

closed by piston-valves i’ h%, respectively, and

exhaust-port d° isopened, Whlle live steem en-
ters cylinder "A through passages eand o

| and aects on piston- leve 19'by way ‘of passa,n'e |
a3, whereby the valve is closed and the pis-
| ton A starts ‘on its reverse stroke—that is,
| from the position shown in Fig.

During the tlme consumed

by plston Al in m ﬂszr its stroke piston-

]‘4 10 its seatb

1 to that

a uniform ceylinder, closed at each end by T va,lves 72, 7?,2 7?,3 a,nd h4, 11fr1dly cenneeted to-
suitable heads D' D?, which may be bolted or

otherwise securely atta,ched to the chest D.
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‘valves f*and f3

inder at the respective ends theleof

- 630,380

in Fig. 2 live steam enters passage f, shifts

-the piston-valve f* from the position shown
in Fig. 1 tothat shown in Fig. 2, and enter--
ing the steam-chest between piston A’ and
head D’ shifts rod®* H and its four pistons.
from the position shown in Fig. 2 to that
shown in Fig. 1.
upon each str -oke of the piston A’ the piston-
‘valves in the steam-chest automatically shift

It will thus be seen that

so as to open the necessary steam and ex-

‘haust ports to cause the rever se movement of
- the piston A'. |
Referring now to the comp1 essing- eyhndel

B, b 6" are pmts communicating with the at-
mosIJhere and with passages b* 1® within the
walls of the cylinder B. These passages 0°
b® communicate with the interior of the cyl-

The

~ports b 0’ are controlled by valves v v’ , open-

ing inwardly, and immediately above said
‘valves are other valves v? v, controlling com-
‘munication between the passages 6* ° and a
third passage R, extending circumferentially

25

3¢

around the cylinder b and preferably formed
in the thickened wallsthereof. Theseats for

the valves v fv v* v® are preferably formed in

bushings = «/, inserted in posmon through
openings v 1/, closed by plugs " 4/', the rela-
tive positions of the plugs and valves being

~ such that valves v 2’ may be lifted from theu

35
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pipe R'.

seats by the incoming air, but cannot be dis-
placed so as to fail to be properly reseated,
because the valves v* v° prevent 1311em from
rising too far. L1keW1qe the plugs v %' aet
a:s catops for valves v° 25,
have ports or openings «? therethr oun*h and
it is by way of these openings that commu-
nication is had between the ports b 0’ and the
passages 0* 0°.  The circumfer ential passage
R is connected to a suitable reservoir by a
(Shown in dotted lines in Fig. 1.)

The operation of the compressor is as fol-

_lows As the piston B’ makes its stroke from
‘the position shown in Kig. 1 to the opposite
- end of the cylinder the 'a,ir i1s forced through |

the passage 03 raises the valve v°, and enters
the passage R, whence it is conveyed by pipe
R’ to the reservoir. During the stroke of
piston B'thereis a tendency to create a vacu-
um in the cylinder B above the piston, there-

by permitting the atmospheric pressure on.

valve v through port & to lift said valve,
whereupon air enters the cylinder B above
piston B’ by way of port b and passage 0%
The valve v° remains seated during this oper-
ation, because the pressure above thevalve—
that is, the pressure in passage R—exceeds
atmospheric pressure, which tends to raise it.

At the end of the stroke valves v v° are re-
turned to their seats by ¢

ogravity, and upon

the reverse stroke of piston 1 B’ the compressed
air in passages R and 0° firmly holds them
seated, while valve +? is lifted to permit the
compr essed Ebll to flow from passage 4° to R,
and valve v’ is opened by f:,tmosphel ie pres-

The bushings z 2’

both remain -'séajted; but |
~when the piston A’ reachesthe position shown

|

'p031te ends of the steam-chest,

‘ -
"y
wrf

sure £0 per mit fr esh air to enter the cylinder .

B through the port b’ and passage b®.
In Fl“‘S 3 and 4 I have illustrated a pre-

ferred form of construection for the steam-
chest and the valves moving therein.
form the live steam entels the cstemn-chest_

In this

directly from the pipe E" instead of through
the branch passages e €', as 111 Figs. 1 and 2

and the working passan‘es a o leave the chest

at pomts on 0pp081te sides of the point where

steam-pipe E'enters it—that 1s, in transverse

planes lying on either side of said pipe. The
piston-valves &' It control exha,ust—ports dd
d? d?, as in the construction shown in Figs. 1

“and .4 but valves h* 1 are dispensed wn;h
and instead a centrally - disposed valve hx

which during the reciprocations of the rod H

plays back and forth across the mouth of pipe

E', alternately cutting off one of the working
passagesaa’ from communication with stea,m-
pipe E’ and opening communication to the
other. Piston-valves i’ i* control the ex-
haust-ports exactly as in Figs. 1 and 2, and
the operation of valves f* /7 is also the same.

T would remark that exhaust-ports d d’ may,
if desired, be formed as a single port, the pis-
ton-valve 1 playing across 113 so as to expose
a portion of the port first on onesideand then

‘on the other, just as ports d d’ are exposed in
the constr uction shown, and the same is true

of exhaust-ports d? d° and piston-valve 2, it

only being essential that at each reciproca-

tion of the exhaust piston-valve A’ or h* it

should close the chamber on one side of it to
exhaust and open the other, and vice versa.

It will be noted that the parts of my inven-
tion are of exceedingly simple construction,
entirely free from spring action of any kind,
strong, and not liable to ¢ oet out of order. Tt
will also be noted that by reason of the fact
that the steam-chest and by-passage valves
are located on the cylinder-head they may be

‘readily removed and taken to the shop for

repairs, a second similar cylinder-head being

substituted w1t11 very l1ttle d1fﬁculty Or loss |

of time.

Having thus desm ibed my mventlon what

I claim 18—
1. The combination of the steam- eyhnder

75
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110
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and its piston with the steam-chest having '

communication with a source of live stea,m
working passages leading from the Stea.m-

chest to opposite ends of the cylinder, by-pas-

sages leading from the steam-cyhudel to op-
luid-actuated
valves controlling said by-passages, auxiliary

exhaust-ports near the opposite ends of the

steam-chest, piston-valves controlling said
auxiliary exhaust-ports, main exhaust-ports

120

125

and a valve device attached to and actuated -

Dby said piston-valves and controlling the pas-
‘sage of live steam through the stea,m chest to

said working passages, substantla,lly as de-

| seribed.

2. The combination of the steam- eylmder
and its piston, with the steam-chest having
communication with a source of live Ste_a,m,

130
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_ 'Workm passaﬂ'es leadmﬂ' fl"Ol]l the stea;m- .I
“chest to opposite ends of the steams cylinder, :

-8 valvein the stéam-chest alternately-admit- | meéans alternately admitting steéam to said

ting ‘steam to ‘one ‘of said working: passages | piston-vdlves fmm oppesite ends*of thesteaii-
and then to the 'otHer, main ‘and atmlhary eX- ; cyhnder -

hatist-ports. near tHe opposite ends ‘of t*her

 steam -chest piston - valves tohtrolling said |

- potrtsand means alternately admitting steam il

- fromthssteam=-cylinder to oneof said 1p1qt011-
1o valves andthen to the other; subst&ntla,lrly an
' descrlbed . N
8. The: cembmatlon of fhe steam:¢ ylinder, | }

its piston; the steam: chest contiected to a |
‘source 'of dive steam, working passages lea:d--;
15 ing therefrom to the oppasﬁe ends -of ‘thei -
steam -eylinder,asteam-valve a:lternateLy ¢on- !
heeting ‘ohe of sa,ld working passages te mheﬁ
souree: of live stéam and then cuttingitoff and ||
‘connecting the other working passage there-
20 to, means ‘exhausting steam from -opposite-
81 deshof‘sald piston exhau st<portsin thesteam-
chest, piston-valves, playing across said ex-
haust-fperts and connectéd to said steam- i
wvalve, byipassages connecting the. opposite

25 ‘ends: of the steam-chest with the'steam: cylin-
der, and ‘differential piston-valves ‘control-
*l"mﬂ' satd by- passa,ﬂ'es substantlarlly ‘as de-a’
SC’I‘Ib@d ;

4. The: combmatmn of the :steam: cyhnder'?

30 -and ‘its piston with a steam-chest,.a steam-
valvealternately admitting steam 130 opposite

sides of said ‘piston, main and anxiliary ex-

", ompm,. o

A1l re'cm® ¥ "

il

R 6’.‘3‘0-,"@86

ehest p1ston va,lves cohnected to said: ste&m-

valve andcontrolling said ‘exhaustports.and 35

The ‘dombination of the stea,m cyﬂnde‘r
1ts piston, the steanm-chest and stéam-valve
with a pair:of pistons operatively eo‘nneeted
to s4id steam-valve, each piston dentrolling
the ‘exhaust of st'estm fromi ‘onb end of tHe
steam-eylinder .and from the 8pace in the
.steam chest behind itself; ‘and méans alter-
nately: admlsttmfr steain beﬁind saitl pair: of
pistons.

6. The combination -of 4, steam- cylmder ,
-~eyl-f1:ndrical steam=c¢hest having-a port for thed
admission ‘of live stedm workmn' ports lead- so
‘ingto:opposite-ends of the steai- eylmder and
-mainand aumhary*exha,ustﬂportq with a pis-
ton-valve device reciptrocating in ‘the ‘cylin-
‘drical steam=chest and-controllingthepassage
‘of steam ‘through satd ‘working and oxhaust 55
ports, and valvecontrolted passages leading
from ‘near the ﬂepp@sme ends of the -steam-
cyﬂmder 10 -oppostte ends-of the:steam-chest.

In tesislmony whereof 1 have :signed this
speetﬁe&tlon in the presence of two subscrib- 6o
img W1tnesses. |
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WILLIAM :B. MAN N.

Wmnesses
- JoserH T. G@TT

JAMES M. FAI*RBANK.'

| -

haust-ports in opposite ends of 'said steam-

.........................................................................................................................................................................................................................................................................................................................................................................................................................................................
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