8. K. McLAIN & F. A, PIERCE.

LOCOMOTIVE ENGINE.
APPLICATION FILED DEOC. 2, 1903,

912,272, . Patented Feb. 9, 1909.
§ SHEETS8—SHEET 1,
. Ky
T T{ el
l i lf lf :; \ ‘ * !“'
_ , il =g “ | ﬂl Py
ﬁ | ik i | i IH \ 2
A 7 AL
hi -'-'_ i ;FLTH E‘: : !
/ .ﬁ’"’"- N j ; iy ’,’f/ﬂ‘ |
2 1 %/g i é e @ — 2
| ::;;H | ' v |11 | IR * I,

!TNESSES | | | HW NTO
"/2 ; /{/é/ﬂﬁ/ | Forearihlen /f Pwrce

Jamn&l A Mclain.
Mc 74 cﬁw:d f“ vz 3
' ' ArroﬁNEm

THE NEXRIE FETERS £0:, WASHINGTON, . C




T R T T S T T T L — e R T

8. K. McLAIN & F. A, PIERCE.

LOCOMOTIVE ENGINE.
APPLICATION FILED DEQ. 2, 15303,

012,272. Patented Feb. 9, 1909.

8§ BEHEETS—-SHEET 4.
N ey

Z Y > wire- 22 W
- . O . ] Z ~~
18 o - ' :
LRI // >k
,:L: /Q . _ : oo
A SHA
ST sy
D
o
N
3 3
Q N ’ o ::
I ?\m
2 {a 1 o ; (Q
nJ N S
1 ' ’ . o
U—_ . % 7‘ < mi b
't ' /‘--.. N
—— % / / : g
SYLD, / . Q{R .
A : — ..__ %,}h\: - 1
] ! o g
E N W) \Q\ " QQ_ :T:
TN “\ RN
\})
f A7 X ¢ /
g - sof g ., ’k}\; o Sk 4
- ®
= P x X
| = =
| N 9
WITNESSES: INVENTORS

X JTranklin A. FPrerce.
(%‘/é ,&M ' Jamng,el W/ AT

Nt T _dLodirtr— > 1<, 7
94_44/" ! Mﬂ@ﬁﬂf}ﬁ'

THE NORRIS PETERS OO0, WASHINGTIN, 0. L.



3. K. McLAIN & F. A, PIERCE.

LOCOMOTIVE ENGINE.
APPLIOATION FILED DEC. 3, 1903

012,272. Patented Feb. 8, 1900

¢ SEEET8--8HLEET 3.

S D
| | | :
o - .
lo—
| —a—_ i
N -/ -
WITNESSES: - _INVENTORS .
Tl B oo Jremtin R Eeres

~

) - BY
{3 g
(I'H:H’M A b T TR e
_ Uyubf‘b W, / TTIENEY ~

e NORNIS PETERE co., WASHINGFONM, Fu N =



S. K. McLAIN & F. A. PIERCE.

LOCOMOTIVE ENGINE.
APPLICATION FILED DEC, 3, 1903,

- 912,272, Patented Fob. 9, 1909.

~ B HHEETB—BHEET 4.
| |
|
| :

e ——_——t—

X N 5

w —— — N .
SR » A —————

i s
L E’i |

. 0N
L ZORLECSY m X . ;::I—'h
3.7 p. Q : "
— N Y Y= ) e |
N AN -\_ mu‘: ]
N N A '
DESSSEN . :
. RS e o — . —— _-
N J e N
xd: | "
N r o -
‘H l .I | _l
/éiigfqﬁ& A 73 INVENTQAS -
ﬁ _- ' ranklin A. Prerce.
S ’M Jaffzaﬁf}éﬂ[z’zaiﬂ

i Y Adstt- rafebizme VG,



| S. K. Mo

LAIN & F. A, PIERCE.

LOCOMOTIVE ENGINE.

PPPPPP

012,272.

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

EEEEEEEEEEEEE

7
Y

%}" X T
7

‘pi :1 0.

N

S PGV N bl
/ﬂ/ AN )
>

| .

\ — "_ : uiﬂ-':'.
1. T N

/ NS \y
\

*|||l\i " \ | N

604 3F

JO*
| o 10%34 | o
- A A A 4L
' L = %'%//AZ% :
o & M

] j )4
;};.x /3

_—-—-—-ﬂ"

- |
.__45;_5 E

e S e i

 INVENTORS:
Jranklin /A£. Pierce.
Seamwel K. MWclairn.
Y

Hheot W
| »—Lﬂrmmwe Y.




S. K. MoLAIN & F. A. PIERCE.

LOCOMOTIVE ENGINE.
APPLICATION FILED DEO, 2, 1803.

012,272, ‘Patented Feb, 9, 1909.

¢ SHEET8—SHEET 6.

, Ma Li‘\
| l\,&\\\\ |

L

H;;
k,_.

. i.:f:_:‘:' g::::-_i—_*i_ —
1 .._ k _ 3 \*
D:Tf BTSIT

’h

z'

 WITNESSES: e anidine A ysmmgs
Aot ke @2 CE
c;g"”:“”‘; e J'czmwel{z][clwzm

Ch b Lpore:

% CATToRNEYS



10

15

20

25

30

L2
Y

45

ol

UNITED STATES PATENT OFFICE.

SAMUEL K. McILAIN AND FRANKLIN A. PIERCE, OF WHEELING, WEST VIRGINIA.

LOCOMOTIVE-ENGINE,

No. 912,272.

To all whom 4 may concern:

Be 1t known that we, SamuerL K. McLaix ‘ |
| exhaust valve mechanism common to both

' sets of cylinder, valve devices and a means

and FrankriN A Pierce, residing at Wheel-
g, 1 the county of Ohio and State of West
Virginia, have invented a new and Improved
Locomotive-Engine, of which the following
1s a specification.

Our invention relates to that class of steam
engines more particularly locomotive cn-
gines, of the balanced type, and in which a
high and low pressure cylinder are disposed
at each side, and the said invention has
special reference to that type of balanced en-
gines m which the high and low pressure
cylinders are disposed 1n vertical alinement
with their valve casings in close proximity

thereto and the several cylinders and casing |

mounted upon a single saddle or supporting
means. _'

Primarily our invention seeks to provide
an improved construction of engine of the
character stated which involves a compact
and economical -arrangement of parts, in
which the valve mechanism is designed for a
maximum degree of efficiency for governing

the feed of the high and low pressure work- |

ing fluid and to control and regulate the fluid
pressure exhausted from the high pressure
cylinder in such a manner as to render the
back pressure in the high and low pressure
cylinders uniform.

Another and important object of our in-
vention lies in providing an improved engine
construction in which the parts can be
quickly and conveniently shifted while the
engine is in motion and whereby all the cyl-
inders can be adjusted to work under high
pressure.

Another object of our invention is to pro-
vide means whereby the engine can be set to
choke 1tself down to a stop in the event that
the throttle refuses to close while a heavy
train 1s going down grade.

Again our invention contemplates a pe-
culiar construction of engine of the character
generally stated in which the operating
mechanism can be quickly and operatively
adjusted while the train is in motion to con-
vert the several cylinders into air compress-
ors for charging up the air reservoir of the
usual brake and signaling mechanism.

With other objects in view which will
hereinafter be apparent, our invention in its
generic nature comprehends a pair of high
and low pressure cylinders one set for each

side, a pair of valve mechanisms of like con- |

Specification of Letters Patent.
Application filed December 2, 1803,

-

Patented Feh. 8, 1909,
Serial No. 183,469,

" struction for each set of e¢ylinders with which

they are coiperatively joined, a supplemental

under control of the engineer for shifting
the several valve mechanisms. |
Our invention also embodies an improved

- construction of two sets of high and low

pressure cylinders, a controlling valve for
each set of cylinders, a supplemental valve
mechanism coupled with the other valve
mechanism, a single shifting means oper-

| able from the engine cab for setting the
- mam and supplemental valve mechanisms,

and a peculiar arrangement of coupling de-
vice for joining the several cylinders with
the air reservolr, adapted under a proper
manipulation, to instantly convert the sev-
eral cylinders into air compressors, the said
coupling devices including operating valves
for controlling the fluid feed to the cylinders
and into the air off-take from the said cylin-
ders to the air storage receiver or reservoir,
and 1n its more subordinate features our in-
vention embodies sundry details of construe-
tion and peculiar combination of ]]:)arts here-
matter fully deseribed, specifically pointed
out in the appended claims, and illustrated
in the accompanying drawings, in which +—

Figure 1, 1s an end elevation of a com-
pound locomotive engine constructed in ac-
cordance with cur invention, Fig. 2, is a
horizontal section of the same taken on the
line indicated by 2—2 in Fig. 1, the parts be-
ing adjusted for compound pressure action,
FFig. 3, 1s a diagrammatic sectional view
tllustrating the general codperative con-
nection of the several high and low pressure
cylinders, the valve mechanism therefor and
the supplemental exhausting valve, the parts
being adjusted for high pressure action in
all the cylinders, Fig. 4, 1s a diagrammatic
horizontal section of our engine the supple-
mental exhaust valve being shown adjusted
to convert the steam cylim%ers into air com-
pressors, thesaid valve being set to lead the
alr from the cylinders into the air off-take
to the air reservoir, Fig. 5, is a vertical sec-
tion taken substantially on the line 5—5 of
Fig. 2, Fig. 6, is a d}(;tﬂil vertical section
hereinafter referred to and taken substan-
tially on the line 6—6 of Fig. 2, Fig. 7, is a
detail perspective view of the shifting lever
mechanism operable from the engine cab,
Figs. 8 and 9, are detail views of the relief
valves R and R’ hereinafter referred to, Fig.
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10 is a diagrammatic sectional view 1llus-

trating the general coOperative connection i port 12 1n the
reagon for which will presently appear.

of the several parts of our invention, the
parts being adjusted for compound action.

In the practical application of our mven- | _
- with the low pressure cylinder 1. controlled

tion we provide a pair of high pressure cyl-
inders, FI---H each of which is cast integral
or otherwise firmly joined with a low pres-
sure cylinder L, and joined with a cooperat-
ing valve casing, the two casings which are
designated 1¢ and 2°¢ in the drawing, being
disposed as closely to their respective high
pressure cylinders as is practical, and pref-
erably in the horizontal plane of the high
pressure cylinder as shown in the drawing
in which all of the cylinders and the valve
casings, including a supplemental valve cas-
ing hereinafter referred to are suspended on
the usual ordinary type of saddle S as
shown.

While we prefer to arrange the high and
lowv pressure cylinders and their respective
valve casings in the manner stated and
shown, said manner being the conventional
way of motnting such parts, we desire 1t
understood that our invention 18 not re-
stricted to such special correlative position
of the cylinder and the valve casings, as
the said positions may be varied and the high
and low pressure cylinders project side %}T
sidé in horizontal plane, or in tandem 1f de-
sired, so long as the special connection with
their inlet and outlet ports with the several
valves that co6perate therewith in the man-
ner hereinafter described, are maintained.

The valve casing 1° at one side, at a point
midway thereof, has a live steam inlet 1
which feeds against the high pressure side ot
the valve 10 reciprocal within the casing 1°,
and the said casing in the same side also has
ports 2 and 3 that connect through the leads
22 and 8* with the opposite ends of the high
pressure cylinder H that is controlled by the
valve 10 and furthermore it has in the sald
side, exhaust ports 4 and 5 that connect
through the leaas 4° and 52, with the exhaust
receiving chamber C which 1s common to
both sets of cylinders and valve mechanisms,
and the high pressure side of the valve cas-
ing, 2°, has similar ports 1%, 2%, 3%, 4 and &’
that coact with the high pressure side ot the
valve 20 which 1s operatable within the cas-
ing 2¢. Upon the other side the valve cas-
ing 1°¢ has ports 16 and 17 that communicate
through the leads 16® and 17* with the oppo-
site ends of the low pressure cylinder Li that
coGperates with the valve 10 and at such side
the said casing 1°¢ is also provided with a
port 19 which is diametrically opposite the
main inlet 1 and said valve casing also has
exhaust ports 15 and 18 that connect by a
single lead 5* with an inlet 13 in one side of
a casing 30 in which operates a supplemental
or extra exhausting valve 8*. The port 19

joins with a port 8 in the valve casing 30 |

l

Fra .

- casing 1°, the pocket or groove

012,272

and through the lateral port 12* with the
said side of the casing 30, the

The valve casing 2¢ is similarly provided
with ports designated 16* and 17%, that join

by valve 20 and also has ports 15* and 18*
that join through the common lead 18¢ with
(he port 13* of the separate or supplemental
exhausting valve 3" at a point diametrically
opposite the port 13 in communication with
the valve casing 1¢. The valve casing 2° 1s
also provided with a port 19* which 1s dis-
posed diametrically opposite the feed port 1*
in the said casing and which, through the
Jead 192 connects with the port 8% in the valve
casing 80 disposed diametrically opposite the
port 8 that connects with the port 19 in the
valve casing 1°¢ and the two ports 8 and 8"
are in annular alinement with another port
14 in the casing 30 which communicates
through the lead 14* with the boiler.

The lead from the port 19 in the valve cas-
ing 1° to the valve casing 30 is provided with
relief valves R and R’, as shown, and the
lead 19 that joins the ports 19* and 8* also
has relief valves Rand R’. Therelief valves
R and R’ may be of any well known type
and one of said valves R (see Fig. 8) 1s nor-
mally held closed by spring pressure and
opens inwardly by a vacuum in the cylinder
with which it joins, while the other valve R’
(see Fig. 9), 1s normally held open by sprin
pressure, the valve opening inwardly, anﬁ
arranged to close by steam or air pressure
from the cylinder to which it joins. The
valves R and R’ are arranged In pairs as.
shown in Fig. 7 and controlled by the three
way valves U hereinafter again referred to
so that when the lever 50 is manipulated
either valve R or R’ can be brought into
operative connection or both valves may be
set to remain operative in a manner presently
again fully explained. Relief valves are
also provided in the leads 23 and 24, which
leads are also coOperatively connected with
the shifting mechanism shown in Fig. 7 to
be operated in unison with the first mentioned

| sets of valves R and R’.

The valve 10 in the high pressure side has
longitudinal pockets or grooves a, b, ¢ one of
which @ coacts with the ports 5 and 3 1n the
casing 1°, the one b coacts with the ports, 1,
9 and 3 and the other ¢ coGperates with the
ports 4 and 2 and the opposite or low pres-
sure side of the said valve 10 has simlar
pockets or grooves o', b’ and ¢" which are
disposed diametrically opposite the grooves
@, b and ¢ and are adapted to coact, the
oroove o', with the ports 15 and 16 in the
6" which the
ports 16, 19 and 17 and the pocket ¢’ with
the ports 17 and 18 in a manner and for a
purpose hereinafter described.

The valve 20 that operates in the casing
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o¢ has a similar arrangement of grooves or

pockets 2, 52 and ¢® on the high pressure side
which cooperate the groove ¢* with the ports
2* and 4% in the casing 2°, the pocket 4% with
the ports 1%, 3%, and ox and the pocket ¢ with
the ports 3% and 5% and on the low pressure
side 1t has pockets or grooves ¢®, 6% and «*
that coact, the pocket ¢* with the ports 17
and 18, the pocket 5* with the ports 19% 15
and 16* and the pocket ¢® with the ports 15%
and 16%,

The supplemental exhaust Tah*e 50 ]’ma 2
series of transverse ports 31, 32, 33 and 3
one of which, 32, under a proper shifting 0Jf
the said valve 30 communic ates with and

connects the two ports 8 and 8 in the valve
- crhncers the lever 50

i*m notch m”, both relief valves R and R’ be-

casing 3° and opens up communication be-
tween the two valves 10 and 20.

The port 31 under a proper shifting of
the valve 3" opens communication thlmmh
the ports 6 and 20* in the valve casing 30
hetween the stack T and receiving cham-

ber C.
The cross port 33 1s of sufficient width to

haust 9 1n communication with the lead 62

from the port 6 to the receiver C and with |
the port 13, and under another adjustment |
- CI'OSS ]

it 1s adapted to connect the said port 13 -

rect with the stack T through an outlet 10* |
through the ports from the receiver (1 to the

- ports 6 and 20% to the stack, and doring this

in the valve casing and the lead 10° tha
10ins with the stack as best shown in Fig. 6.
In operation, when working under hwh
pressure steam our engine mechanism op-
erates as follows: m_t\:aaummn the correla-
tion of the valves 10 and 20, the supplemental
exhaust valve 3" and the platam in the high
pressure cylinders being in the position
shown in IFig. 8 and the “direction of 110VE-
ment of the two pistons P and P’ being 1n-
dicated by the arrows. When thus arranged
the valve 20 takes live steam from the boiler
which enters the high pressure side of the
valve 20 through the port 1* from whence 1t
enters the groove 6* 1n the valve 20 and
passes ont thrmwh the port 3* into the high
pressure C}Thﬂdel H in f}i‘{mt of the piston
P’ At the same time the high pressare cyl-
inder H referred to 1s exh‘wqtmﬂ' at the renr
end through the port 2% the valve pocket ¢*
out through the port 4% to the receiver C and
from thence through the ports 6 and 20*
the casing 30 and “the cross
valve 3¢ to the stack. The valve 10 likew1se
recetves high pressure steam through the in-
let 1 which passes through the valve groove
H out through the port 2 and to the rear of

the piston P in the high pressure cylinder IT

that 1s joined with and controlled bv the said
valve 10 and the said cylinder H exhausts
through the port 3 the valve groove « in the

valve 10 out through the port 5 1nto the re- |

ceiver C and from thence to the stack. FHigh
pressure steam 1s also admitted fromn the

boiler into the port 14 of the exhaust valve |

bort 81 in the

T e = I LI T

i connect under one adjustment with an ex- |
~haust valve at this time will close by proper

—— =T TI—TEE 1IFrrE=.EE

3 and 5 that lead to the

casing 30 a,nd from thence through the ports
S and 8 and the lead 197 to the port 19 1n the

' valve casing 1¢ and to the port 19* 1n the

valve casing 2¢ against the low pressure side
of the valves 10 and 20 and from thence
through the grcooves 4" and &° out through
tiie ports 16—16~ to the low pressure C}]Hl-
ders, which cylinders exhaust through the
ports 16 and 15 in the valve 10 and 17* and
{5° 1n the valve 20 into the lead that con-
nects with the ports 13 and 13 in the valve
casing 30 and through the cross port 33 1n
the said valve out tmmwh the outlet port 9
to the stack.

When working our improved engine mech-
snism under the high pressure in the four
(see If1o. T) 1s set to

g cut in, the valve 10 {akes steam through
the port 1 from the boiler and admits saxd
Himd pressure threngh port 2 to the high
pressure eylinder connected therewith and
vhich is then exhausting at the other end
Hnuugh the ports 3 and 5 to the receiver .
The ports 11 and 12 1 the supplenental ex

shifting of the valve 37 (see Fig. 3) and the
ports 6 and 20 are open by reason of the
vort 31 1n the valve 3 beimng 1 repister

therewith. The high pressure 11“*1 aat gons

intter arrangement of the mechanisin, ihe
high pressure steam feed from the boiler
1150 OO0 thu}twh the ports 11 and 19 to the
low pressure side of the valves 10 and 20
while at the same time exhauzting out of
norts 16 and 15, 17% and 18 back to porls
13 and 9 and from thenee joins with the high
pressire exhaust to the stack.

When the engine 15 working compounund the
lever 50 is set to the noteh m?2, the relief valve
R’ being brought into operative position and
the steam 18 admitted throveh the port 1
irom the boiler to the hich preaﬂauw side ot
valve 10 and transmitted from thero throagh
(he port 2 to the high pressure eyvlinder and
at 1hie same {ime the exhaust Passes from the

other end of the cylinder through the ports
recetver O and
through the leads from the waid receiver C
back through the separate exhaust r}(‘ui 11
and ont thr mm'h port 12 to the low preqare
side of valve 10 through the port 1‘5*., il
then to the low pressure cvlinder through
the port 17 which eylinder exhausts ut the
same time at the other end (hrough the ports
16 and 15 to the port 13 in the separaie ex-
haust and througeh the port 10 to the stack
(pp dlﬂgldlﬂnl‘ill{' tlustration, g, ](‘)
When the engine 1s needed for compressing
air for brake services the lever 50 i set to
the noteh m, the relief valve R heme
brought 1nto 0]3(‘1":1“‘&*’{} connection and the
Juppiemental valve 3 13 shifted to the limit
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sure to eaunxe the evinders

of 1ts back motion to close the exhaust port
20 and to conneet the port 6 with the port 7
(see Fip. 45 that leads to the air veservoir,

The l‘dwi u‘m es v and BB 1n the Jeads i%:'-}..,
N :mi 149 then "{h‘i.{] mt{} play and amr 1s

taken 1o theough the ligh pressure evhnder
at one =ide and it is exhapsted In lhe saine
nanner as when woslong inder ngh pres

.

aure <toanr. urtil i comes to the exharnet
port 20% and by renson ot the jatter being ot

-

this time closed and ile poris 6 and 7 are
coupled cogether the air dows Trom the port
6 through the pocket €6 in the valve 5% out
through the nort V1o the wiv reservoir. Ay
siitable menns mayv be Hf}] vod Tor <bitane
the extvast valve 28 and (e valve 300 eoers
ated from the engine e, ifu._n* exantple, s
as s lustrated in e 7 by reference
which 1t will be votrced the b ]{"'ﬂ-f!' 50
has a pawl 50 that engnges with the rack Bl
having three notehes o aﬂi im® one of
which #% designates the point of adjustnient
of the lever 50 for work g the engline com-
nound, the central one w0 thie pownt for wils
Justing the lever to work the m OINe BHHeD
high pressure and the thivd or mii-_.. e, the
point for adjusting the lever to adupt Uie
mechanism tor COMPIe: <inge the ane for the
air reservoir and the Jever 50 18 prvoially

connected Ml]l the rod N it grmr—~ wiih the
exhanst valve 3% The satd rod has stop

collars w—u lor coGperating with the slnft-
inge arm ) that controls the erank lever
connected with the thres-way valves thaat
govern the action ot the relief valves R
and R,

IFrom the foregoing deseription taken in
connection with the accompanying draw-
ings. it is belteved that the manver iy wineh
our unproved engine operates, and s con-
struchion will 'nﬂ readily apparent 1o those
<killed in the art to which it apperiatis,

Among the advantaees of our invention 1t
diould be stated that the engineer ean make

any of the changes quick v and {lﬂ'ei*tn"ﬂ]h
while the engine 1= in motion.
engine be pulling a heavy train up 2 grade
and the strain 1= toce much by movi he the
actuating lever to the second noteh )’ will
-hift the valves to work all mhmlmu under
high pressure. and should anything happen
(o the usual automatic pump while going
adown grade. by throwing the lever to the
noteh 72 the soveral evlinders and the valve
mecnanisi will then be worked high proes-
s {fd DYoL
{o actuste as ay : It is under-
stood that m Hw e (o the mir dronm sitable
pressurve resulating valves arve provided.

By nroviding the relief valves B in the
feads 11710 1¢ obhvions that when ronning
down gr ade snd 1o wir storage 18 needed, by
properiy settine the valves R to remain open,
no vacuum witl be formed m the evhinder 1
as its piston reciprocates, and under such ad-

CERNDPORSOTE,

{3 |

~honld the |

b ] o e L Ll BN B LT SN

e em .

| {1%1}11}11‘[11’1**? valves fTor c

912,272

justment of the valves the eylinders H do not
onelate as ailr pumps.

Another 1mportant advantage of our 1n-
vention is that should a heavy {rain be ooIng
down orade and the throttle, for any reason,
refuse to close, by simply throwing the lever

50 to the central noteh, the parts will be set
<¢ that the evlinders will work under a high
sressure. When the parts arve thus adjusted,
by then moving the lever 50 from the central
notch so ik (o gradually cause the valve 3¢
to close off the ports 6 and 207, to the stack,
the pressure in the air reservoir will soon
exceed that of the steam at the throttle valve,
and thereby choke off or prevent the steam
'i"'vmn pasinge anlo the engine through the

throttle valve,  And as th{?] ¢ are no open

cxhausts to the stack T at this time, the en-
ainie will be hronght to a stop by the power
stored up, due (o 1t own momentum in going
down grade.

While the arrangement of parts as shown
i the drawing illtistrates a preferred con-
drnetion of our mvention, vet we desire it
inderstood that the details of construetion
mayv be readily vamed. modified or amplified
without departing from the spirit of the in-
vention or the se ope of the appended claims.

aving thus described our invention what
we claim and desire to seeure by Letters
Patent, 15—

1. Asan nnproveient in engines, the com-
1‘1%11&1101; with a pair of cyhinders, a dis-

ributing valve for each cvlinder, and an
m_]mih{ leadd that is common to both dis-
tributing valves, of an auxiliary valve hav-
1o an v*thM port that commmunteates with
the stack and is adapted under one adjust-
ment to connect the exhaust lead from the
bwo evlimders with the stack, an air reservoir
having a lead that conneets with the supple-
mental exh: aust valve, the said exhaust valve
having a port fuh]}i@d under a predefer-
mined winstinent to connect the cylinder
cxhanst  with  the reservolr, and  rehief
valves 3 connected with the feed lead to the

mreinge the eviin-
dorss with air when the exhaust thrmwh the
o :rp]mm'm.l] alve to the stack is eut off
+'*=ml the exh: m_s;t from the said valve to the
alr reservolr 18 open, for the purposes speei-
fied.

2. Iioa lecomotive engine, the combination
wi-l high and low pressure evlinders, of a
Gistributine valve therefor on one side of the
lncomotive, and corresponding parts on the
opnosite side of the locomotive, of a receiver
space common to both sets of {'wlmderfa and
their distributing valves, and an air reser-
voir. of an auxiliary exhausting valve that
camipunientes and cooperates 11*1['}"1 the two
diztributing valves at the opposite sides, and
with the roes 1101' space, said supplemental
exhansting vaive meluding a port adapted
to be hr mwht mnto C{)mmumcﬁtlon with the
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alr reservoir, means operable from the en-
gine cab for shifting said auxiliarv valve
with relation to the distributing valves, said
valves having provisions in virtue of which

the several eylinders may be operated under |

compound action or under high pressure in
all the cylinders, or as air compres=ors, as set
forth. |

5. The combination with a puir of cylin-
ders and a separate distributine valve co-
operatively joimed with each cylinder; of an
exhaust receiver in communication wilh ihe
distributing valves, and an auxiliary valye
mechanism having inlet and exhaust ports
that communicate with the reeciver and
adapted under one adjustment to control the

teeds in the exhausts to feed a steann pres- |

sure Into the cylinders and under another
adjustment to convert the two eylinders into
air compressors, and means for shiftinge the
sald auxiliary valve. .

4. The combination with high and low
pressure cylinders, a distributing valve co-
operatively joined with each set of high and
low pressure eylinders, a receiver in conr-
munication with the distributine valves,
and an air reservoir, of an auxiliary valve
mechanism having inlet and outlet ports

that communicate with said disiribnt LA AR T | .
- cylinders and valves, and an air reservoir, of

1

alves and ports that communicate with

said receiver and said air reservoir, and hav- | _
- visions 1n virtue of which when the supple-

Ing provisions i virtue of whieh when the
auxiliary valve is under one adjnstment it

compound action of the two sels of cylia
ders, under another adjustinent to work ull
the cylinders under high pressure, and under
a third adjustment to convert the several
cylinders into air compressors. and iveniis
for shifting the auxiliary valve.

2. In a locomotive engine: the combina-
tion with an air reservoirv, a pair of presspre
cylinders, a separate distributine valve for

o

each of the pressure cylinders, an exhaus
recelver common to both eyvlhinders and (Leir
cooperating distributing valves; of a cupple-

mentil exhavsting valve In cowmmiention
with the stack and with the exhaust receiver. ;

the said supplementul valve ineluding a sy
plemental exhaust port ada pted whoen the

valve 1s adjusted to cut off the stack exhanst |

trom the receiver to connect {he satd receiver
with the air reservoir, as set foril.

6. In a locomotive engine: {he coundina-
tion with a pair of high pressure eylinders
and a pair of low pressure eylinders one for
eacn high pressure cylinder, n distributing

valve for each set of high and low pressure |

cylinders, a receiver common to both sets of

cylinders, and their codperating distributine

valves; of a supplemental valve exhausting

mechanism 1n communication with the stack |

and with the two distributing valves, the
sald supplemental valve mechanisim includ-

ing a supplemental exhaust port adapied -

controls the feeds and exhausis o effect o - Hund _ ‘
aguainst the low pressure side of the distrib-

- uliig valve, and under another adjustinent,

"

S

when the valve is adjusted to cut off the

- stack exhaust to exhaust to the air reservolr,

as set forth., | |

7. The combination with the two sets of
high and low pressure cylinders and their
controlling valves, the latter having their
ports so arranged that under one adjust-

ment of the said valves they effect a high

pressure action 1n all the cylinders and un-

- der another adjustment of the valves to

worle the said eylinders compound, and a
recerver common to both sets of eylinders
and thewr distributing valves having con-
nection with the stack; of a supplemental

| exhausting valve located in the said stack

connection and having ports and feeds that
onnect with the high pressure cylinder dis-
tributing valves, and provided with a sup-
plemental port adapted to connect with the
aid reservolr for the brake and signal mech-

- anism, automatically actuated relief valves,

atd means operable from the engine cab for

- s1umltancously shifting the relief valves and

the supplemental exhaust valves, as set forth.

3. The combination with the high and low
pressure cylinders, a distributing valve
therefor at one side of the locomotive, corre-

| sponding parts on the other side of the loco-

wiolive, a recelver common to both sets of

a supplemental valve mechanism having pro-

mmental valve 1s under one adjustment, the
vill be conducted from the receiver

cite pressure of the receiver will be con-
ducted to the alr reservoir, said supple-
mental valve having ports adapted to com-
munlcate with ports m the distributing
valves, relief valves connected with the live

- steam feeds to the distributing valves, and

other relief valves 1n the leads that join the
supplemental valve with the distributing
valves, as set forth.

J. The combination with two sets of high
and low pressure cylinders and their pistons,
of a distributing valve for each pair of cyl-
lirders, an exhaust receiver between the tis-
tributing valves and 1n communication
therewith, an alr reservoir, said distributing
valves having sumilar arrangement of ports
«t dianmetrically opposite sides, and connee-
tioits between sald distributing valves and

- their respective cylinders at their respective

sides, a supplemental exhaust valve in com-
munication with each distributing valve and
with the receiver and with the air reservoir,
and 1n communication with the stack, said
supplemental valve also having a live steam
iniet and having provisions in virtue of
which nnder one adjustment of the supple-
mental valve, the pressure isled from the re-
ceiver to the low pressure side of the dis-
tributing valves, under another adjustment
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of the supplemental valve, the live steam 1S
fed through the supplemental valve mto the
low pressure side of the distributing valves,
and under a third adjustinent to cut oll the
stack and lead the fluid pressure from the
receiver into the air reservoir, and means for
shifting the supplemental valve, as set fortl.

10. 'The combination with the high and
low pressure cylinders, and 2 distributing
valve therefor at one side of the locomotive,
corresponding parts on the other side of the
locomotive, the said distributing valve hav-
ing a like arrangement ot high and low pres-

sure ports at diametrically opposite sides | comml . *
; teibuting valves and an ainr reservoir, ail

thereof, the shiftable mewmber ol sald dis-
tributing valve having grooves for connect-
ing adjucent ports of the valve, and n re-
cetver into which the said distributing valves
discharge; of a supplemental exhausting

the stack, and with the distributing valves
at the opposite sides of the locomotive, the
said supplemental valve having its ports,
which include a live steam inlet, arranged,

when under one adjustinent to admit hive

steam through the said supplemental valve
to the low pressure side of the two distribut-
ing valves, and under another adjustment to
feed the fluid pressure from the receiver

against the low pressure side of the valves,

as set forth.

11. The combination with the high and
low pressure cylinders, and a distributing
valve therefor mounted on one side of the
locomotive, and similar ¢ylinders and a valve
therefor on the opposite side of the locomo-
tive, a relief valve in cach feed pipe for the
distributing valve, a receiver space coninon
to both of the aforesaid distributing valves,
and air reservoir, of a supplemental exhaust-
ing valve for connecting said reservorr with
the receiver, the said supplemental valve
having passages through which the receiver
exhausts to the stack, and passages for con-
necting the receiver with the reservoir, and
another passage for connecting the low pres-
sure side of the distributing valve, a rebet
valve in each lead from the supplemental

alve to the distributing valve, and means |

for shifting the said supplemental valve fron

the engine cab while the train is in motion, |

as set forth.
12. The combination with two sets of high
and low pressure cylinders,

valve codperatively joined with each set of .
high and low pressure evhinders, of a re-

celver in communication with the distributing
valves and an air reservoir, an auxiliary
exhaust valve mechanism also in communi-
cation with said receiver and said reservoir,
said auxiliary valve mechanism having mlet
and exhaust ports that communicate with
the several high and low presure cylinders,
and having ports that communicate with the
distributing valves, said auxiliary valve

-
H

|
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mechanism being arranged under one adjust-
ment to permit compound action of the en-
vine, under another adjustment to permit
all cylinders of the engine to work under

high pressure and under a third adjustiment
to convert the several eylinders into air com-
- pressois, and means for shutung satd auxals
1ary valve.

3. The combination with two pairs ol
evlinders, a distributing valve for cach palr
of cylinders, each distributing valve helng

coiiperatively joined with cach cvhinder of

A exhan-l receiver 1

its respective palr, ver
2qell Cosnnd dus-

communication with O
auxiliary valve mechanism 1 communten-
don with each of said distributing valves
aned with said receiver and said alr yeser-

Cvoir. snid aunxiliary valve and sad o dis-

valve in communication with the receiver, | tributing valves having provisions i virtug

of which under one adjustment of the anx-
liary valve said eybinders will run com-
pound, under another adjustinent of said
auxiliary valve said eylinders will operate
15 an sir compresser and under a third ad-
justisent. all of said cylinders will work
ander high pressure, and means for shifting
caid anxiliary valve,

14. In a locomotive engine, the combina-
tion with a pair of eylinders, and a separate
distributing valve cooperatively joined with
each evlinder, of an exhaust receiver i com-
munication with the distributing valves, and

an air reservoir, of an auxiliary valve mech-
anisim having inlet and exhaust ports that

communicate with the receiver and with
{he distributing valve, and baving a pord

Cthat communieates with the air reservoir.

Canid valve having provisions in virtue of
whiclh when under one adjustment, the

a distributing |

teods and the exhausts are controlled to
feed a working agent pressure into the cylin-
Jers and under another adjustment to con-
vert Loth cvlinders into alr compressors,
and means for shifting the auxihary valves,

15, The combination with two sets of high
and low pressure eylinders and their con-
trolling valves, and a receiver common to
hoth the distributing valves and having con-
nection with the stack, and an air reservoir.
of a supplemental exhaust valve located 1m
the said stack connection, and having ports
and feeds that connect with the high pres-
sure cylinder distributing valves, and pro-
vided with a supplemental port adapted to
connect with the air reservoir for the birake
and signal mechanism, said supplemental
valve having provisions in virtne of whieh
when under one adjustment, a high pressure
action is effected 1 all the cylinders and
under another adjustment of the valves the
cvlinders are worked compound automat-
ically actnated relief valves in the several
feeds of the distributing valves, and means
operable from the engine cab for simul-
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taneously shifting the relief valves and the
supplemental exhaust valve as set forth.

. The combination with two sets of high
fmd low pressure cylinders, a distributing

valve codperatively joined with each set of |

high and low pressure cylinders, of a re-
cetver 1n communication with the dis-
tributing valves and an air reservoir, an
auxthary exhaust valve mechanism, also in
commumcntmn with the receiver and the
air reservolr and having inlet and exhaust
ports 1n commummtum with the several
distributing valves, said auxiliary mechan-
1sm having provisions in virtue of which
when under one adjustment the working
agent 1s fed to the cylinders to operate the
engine compound, under another acdjust-
ment to feed the worlﬁng agent to the cylin-
ders to operate the engine under hieh pres-
sure and under a third adjustment to con-
vert the several cylinders into air compress-
ors, and means
valve.

17. The combination with two pairs of

25 cylinders, a distributing valve for each pair

tor shifting said auxiliary

7

. - ¥ ] - _ ' -
of cylinders, each distributing valve being
coGperatively joined with each cylinder of
its respective pair, an exhaust receiver in

- communication with each distributing valve
and an alr reservoir, an auxiliary valve 3¢

mechonism 1n communication with each dis-
tributing valve and with said receiver and
said arr reservolr, said auxiliary valve and
distributing valves having provisions 1in

virtue of which when the auxiliary valve 1s 35

under one adjustment the working agent is
fed 1nto tlie cylinders to operate “the same
compound, and when the auxihiary valve 1s
under another adjustment to convert the

cylinders into air compressors, and when 40

the auxiliary valve 1s under a third adjust-

- ment to feed the working agent to the cylin-

ders to operate them under high pressure,
and means for shifting said ‘1111111.;11} valve.

SAM. K. McLLAIN.
FRANKLIN A. PIERCE.

Witnesses:
W. W. Rocers,
H. B. SeyBoLb.
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