(No Model.) 2 Sheets—Sheet 1.

" H. & P. NADIG.
_ SINGLE ACTING STE”AM 'ENGIN_E._ S .
No. 573,030 - Patented Dec. 15, 1896,

I
|
I
I
1

(2}

;.."‘k RN
; \}&_ N

T '.f-l
“rard
- A
| CY ’
. ! e ’
)
{ i
."Q 4
E" 1T
e

-----

\wr-, o
7711 A

!

——p—r—
ity |
r—
I—
I
o
IFki—
v -
il
I
]
T
I——
T
]
|
]
L
I—
e
T
A—
ey
TR
1.
A B
——ppep—e e
' l'l
[T T
1
—
|||-|'_.I
ele—

il E A\'A =

IE:H‘ F:-%:ngrﬂ#r :- Rt g p———— #*T‘r*##.‘hr.ﬁ E!‘

- L
P o s b ot -l o o -
J— - L] T
- - . - b m
. . n rk - e
4 '
r" ' 1T m
™ [ 9
- - oy

T L W TR TR g ke b e ey

o wmesses o omgioRf,
' @&O/q?m' - B o/ 78

gfgmo% I 788

C/" " RTTORNEY.

THE NORRIS PETERS CO., PHOTOLITHOD., WASHINGTON, B. G,




| - - | o ~--2Sheetsm8ﬁeet 9.
_ H. & P. NADIG.

- SINGLE ACTING STEAM ENGINE.
No. 573,030. - Patented Dec. 15, 1896,

(No Mﬁdal.)'

. : :E___ V

i, RS E -
. ir' —*--I 3 Brip————
¥ I!ffﬂ!jﬁf’!!'!_ S
. @ N o= |
: D Ty = AA——C—— i—-—:li_l'-@—n--@ i - ,
| X a..r _-'l - -k - W_ - .
N, - A" ir s ar v r i :

Ad G 1 Jme

A
@:i’s!!!!!!!!!!.!!l

‘--------—iﬂﬂ-‘ - -




10O

UNITED STATES PATENT OFFICE.

IIENRY NADIG AND PHILIP NADIG, OF ALLENTOWN, PENNSYLVANIA.

SING LE-ACTING STEAM-_EN.GINE.'

“%PECIFICATION fnrmlng pa,rt of Letters Patent No 573 030 dated December 15 1896,
| | Apphcatmn filed Tune 18, 1896. Serml No, 595 721. (No model.)

Lo wll whony Lb muy coneern:

residing at Allentown in the county of Le-

high, State of Pennsylvanm have invented
anewand useful Improvement in Single-Aect-
ing Steam - Fnﬂme&, “which improvement is

{ully set forth in the following spemﬁeatlon
and accompanying drawings.

Our invention conmsts of & novel construc-
tion of single-cylinder single-acting engine

which is self-adjusting and self-lubricating
and provided with a steam-distributing valve
~and a release or exhaust valve acting inde-

pendently of each other and driven by sepa-
rate eccentrics tq secure a high efficiency in

~distribution and releasing of exhaust stean,
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and so arranged, as &hown 1n the present in-
stance, that the 1ndependent exhaust-valve
can be dispensed with in small-sized engines,

1f desired, and a single distributing-valve al-

lowed to do the service of both distributing
and releasing the steam from the cylinder.
1t further consists of a novel constriaction

of shifting eccentric and itsadjunects, where-

by the proper throw is imparted to the valve
under all variations of load.
- It further consists of novel details of con-

struction, all as will be hereinafter set forth,

and specifically pointed out in the claims.

Ifigure 1 represents a side elevation of a sin-

- gle-cylinder single-acting steam-engine em-
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“bodying our invention. I esel
end elevation-of the same, showing the eyl-
Fig.

inder and valve-chest heads removed.
5 represents a transverse sectional view
through the casing which incloses the crank-

- ghaft, showing also the shifting eccentric em-
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ployed. [Fig. 4represents alongitudinal ver-
tical section on line x @, Fig. 2.
sentsa longitudinal vertical section on line %
y, Fig. 2. Ifig. 6 represents an end elevation

showing a modified form of engine in which a
separate inlet and exhaust valve is employed.

IFig. 7 represents a side elevation of a shift-

ing eccentric employed, showing the position

the parts assume at the point of earliest cut-
off. Tig. 8 representsa side elevation of the

shifting eccentric with its adjuncts, showing
the I'elatwe position of the pmts at the pomt
of latest cut- oﬂ?

N
Be it known that we, HENRY NADIG and
- PHILIP NADIG, citizens of the United States,

Kig. 2 represents an

IF1g. 5 repre-

Sunllar letters Of reference mdlcate corre-

sponding parts in the several figures.
- Referring to the drawings, A desw‘nates the
bed of the engine, upon w]nch the frame or

casing B is supportecl the lower portion of

55

the same serving as a receptacle for the lu-

bricating material C, wlneh may be oil or
other lu bl"lCcLllt

D designates an engine-cylinder Whleh is
suitably attaehed to Smd frame B and in

~which the piston B is adapted to be recipro-

cated, the same having therein a pin G, upon
W]llC]l one end of 1}]]6 connecting rod I 1s
mounted, the other end of the la,tter engag-

60

ing the emnl{ I of the erank-shaft J, w]nch )

18 mounted in suitable bearingsin the frame

or crank casing B, said shaft car rying upon
one end thereof the fty-wheel K and on the
other end a pulley L, within which the differ-
ent elements of the antomatle Shlftlnﬂ‘ nencen—
tries are located. -
M designates a valve-chest Whieh' is lo-
cated at a side of the cylinder D, one chest
being employed in the present 1nstanee, al-

13]1011011 itisevident that two valve-chests may

be ntilized, as shown 1n Ifig. 6, one chest M,
as 1n the present instance, serving for the in-
let, and the opposite one 1\12 serwnn for the
ont]et for the motive fluid.

N deqlnna,tes an inlet- -pipe by W]llCh the
steam or other motive fluid is introduced into
the chiest M, which latter has near its for-
ward end a port P, which communicates with
the interior of the cylinder D, the exhaust
from said cylinder being allowed to flow
through the same port after the piston-valve
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R is 1noved to the right of the position seen

in Fig. 5, thereby closmﬂ said port P to live

_Stemn sald exhaust belnﬂ conducted from the
valve- ehest to Lhe .:ttmosphel*e throu ﬂf‘h the

exhaust-pipe Q.

The_controllmn‘—valve 18 constructed in the

present instance of the two pistons or heads

R and S, between which the steam-pressure

18 connned thereby causing the valve to be
balanced under all condltlons the same be-
ing formed of a snwle pleee of materml if

| desn‘ed

T deswnates a steln eonnectlnﬂ' the Valve~
lleads R and S, the same being actnated in

unison tln'onnh the medmm of tlle valve md
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U, which is connected to the lower end of the | velocity of the engine caused by the lighten-

rock-arm V, which is fulerumed upon a suit-
able support attached to the crank-casing B.

W designatesan eccentrie-rod leading from
sald rock-arm V and having a suitable con-
nection to the eccentric-strap W', which is
mounted upon the eccentric X, the same hav-
ing a slot I’ therein, by means of which a
slight movement relative to the shaft Jis per-
mitted, said eccentric being pivoted at Y to
a suitable portion of the pulley I. and being
attached to a plate A® which has in each ex-

tremity a recess or slot engaging with the
frietion-roller M’ on one end of the links B/,

the position of the said eccentric relative-to
the shaft, according to the varying conditions
of the load, being assured by means of said
links, which have their ends attached, re-
spectively, at opposite sides of the eccentric
to the levers (', each of said levers having on
one end the counterbalance or weight D/,
while their other extremities have attached
thereto at £’ one end of a spring IV, the other
end of each of the latter being attached to a
suitable portion G’ of the pulley L.

J" designates a pipe which conveys the drip

{rom the interior of the cylinder ¢’ to the in-

terior of the crank-case B, the gases and va-
pors within the latter being conducted there-
from through the outlet-pipe J=.

K’ designates a siphon-overilow connected
with the casing B for the purpose of with-
drawing any surplus accumulation of water
within the same. a

The operation is as follows: If we assume
the parts to be in the position seen in Fig. 5,
with the valve-head R in the position shown,
1t will be evident that the port P will then be
open to live steam, and that the pistonin the
cylinder D is now either near the left-hand
end thereof or moving away therefrom. The
steam having been admitted through the port
I> will cause the eylinder-piston to move to
the right, and at the proper point of the
stroke the valve-heads R and S will also be
caused to move to the right by the medium

of the eccentric and its adjuncts, (seen in

Figs. 7 and 8,) the said head R assuming a
position to the right of the port P and inter-
mediate said port and the inlet-pipe N,where-
upon 1t will be seen that the admission of
live steam to the port P is cut off, and upon
the return movement of the cylinder-piston
to. the left, which is caused by the momentum
of the fly-wheel I, the exhaust-steam will be
permitted to flow out through the port P,
and thence through the exhaust-pipe Q to the
atmosphere or to any desired point. As soon
as the cylinder-piston has completed its stroke
to the left and 1s once more ready to move

~from the left to the right, the valve-heads R

and S will assume the position relative to
the port I’ seen in Fig. 5 and the operation
above described will be repeated.

The action of the shifting eccentric will, it

is thought, be apparent, any increase in the |

ing of the load from any cause causing the
weighted levers A’ to fly outwardly and there-
by, through the medinm of the intermediate
connections, causing the valve-head P to cut
off the steam quicker, the speed of the en-

gine being thus automatically reduced or in-

creased according to requirements, the posi-
tion the parts assume at the point of earliest
or latest cut-off being evident from Figs. 7
and 3.

The crank-casing B isin practice filled with

a lubricant to about the point indicated in

FFigs. 5 and 5, whereupon it will be seen that
the crank-cylinder piston and its adjuncts
will be always positively and effectively lu-
bricated, no oil escaping to the exterior of the
engine or being thrown over the floor or walls
of the engine-room. -

The oil, water of condensation, drip, &ec.,
can be conducted from the end of the cylin-
der D to the crank-casing B through the pipe
J’, thereby making all the parts self-contained

and rendering the engine, when once assem-

bled, readily operative without. necessitating
constant watchfulness on the part of the at-
tendant. | |

It will be seen from the foregoing that an
engine of great simplicity is produced, there
being no pounding from lost motion, as is the
case with engines taking steam on both sides
of the piston, the strain being all in one di-
rection and the engine being thereby self-ad-
justing, the lubrication being effectively in-

sured by running the parts in oil inclosed in

the crank-casing, and there being also an ab-
sence of packed steam - joints, whereby the
necessity for frequent repairs is reduced to
a minimum.

Especial attention is called to the valve em-
ployed, which, as stated, can be single or dou-
ble, one only of these valves being influenced
by the governor and having its stroke vary
In proportion as the load carried by the en-
gine varies, and in case a separate exhaust-

valve is employed, as has been referred to in

connection with Fig. 6, the same is driven by
a fast eccentric on the driving-shaft,its stroke
being invariable and the steam not being re-
leased until the piston has reached the end
of its stroke, said valves being perfectly bal-
anced under every steam-pressure and con-

trolling the whole steam distribution by their

mside edges in a very effective manner.

In the preferred embodiment of our inven-
tion the center of the crank-shaft is located
part way below the center of the eylinder
when the engine is running forward, the
above construction aiding greatly in attain-
ing a favorable position for the connecting-
rod during the forward half-stroke of the en-
gine, the effect being to push more nearly in
a horizontal or central line to the motion of
the piston, the contrary being observed in
engines running backward.

1t will further be noted that the valve-head
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of heads of dif

5?3,030 | S o 3

> 1s preferably slightly larger than the other

head, in order to enable Lhe steam to move

the Valve in the desired direction to automat-
1cally take up all wear upon the valve-gear |

on the same principle as the connecting-rod
18 adjusted by the single action.

IHaving thus described our invention, what

we 01&1[11 as new, and desire to secure by Let-
ters Patent, is—
1. In a 511101& acting steam- ennme, a Sub-

stantially. horizontal cranlk- casing, a steam-
cylinder attached toone end thereof and form-

ing a continuation of said casing, the lower
portion of the latter being adapted to be filled
with a suitable lubrmant, a valve-chest ad-
jacent said cylinder, a port near the extrem-
1ty of said chest leading into said eylinder, a

valve 1n said chest, consmtmn of & plurality
erent dlameters sultably CON-~
nected, an inlet-port for live steam opening

into the space between said heads, one of the
latter being adapted to open and close the

inlet-port to the cylinder, an exhaust con-
nection leading from the outer end of said
valve-chest, a rod extending from said valve,
a rock-arm to which said rod is attached, an

“eccentric-rod also attached to said rock-arm,

and means for actuating said eccentric-rod.
2. A single-acting steam -engine hm*mg a
subst&ntmlly homzontﬂ emnl{ -casing, a cyl-
inder mounted thereupon, and forming a con-
tinuation thereof, and having one end open

~ to the interior of said casing, the latter being

35V
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adapted to receive a suitable lubricant, a

valve-chest adjacent said cylinder, a port in-
termediate the latter and said chest, a con-

trolling-valve mounted in the latter, eonsmt—-_
ing of a plurality of balanced pistons, a port

in sald chest for the admission of live steam

‘opening into the space between said pistons,
a rock-arm fulcrumed on the crank-casing, a

valve-rod intermediate said rock-arm and

valve, and a shifting eccentric mounted on

Lhe crank-shaft and :a,da,pted Lo %Lu&t& sald
1"001{ -arn.

Ina smﬂle-actmw steam-engine, a ]1011- -

zontally_ extendmo closed crank - casing, a
crank-shaft Imving bearings therein, a veylin-
der mounted on said casing, having one end
open to the interior thereof, a valve-chest lo-

cated adjacent said eyhnder an exhaust con-
i nection leading from the end of said ohest Q

valve eomposed of a plurality of heads ]omed
together, live steam being admitted between

md heﬂds, a piston within. sald cylinder, a
connecting-rod intermediate said erank-shaft
and p1st011, a rod leading from said valve to
a rock-arm, connectlons from said rock-arm
to a sh;ftmn* eccentrie, and weighted levers
and springs for imparting the proper move-
ment to said eccentrie, according to differ ent
variations of the load.

4.. In asingle-acting eng 1116, a ]101‘1zontally—

extending closed 1*eeeptaele serving as a

cmuk-’casing, the sides of the latter serving
| as bearings for a crank-shaft, an outlet from.

sald crank-casing for the escape of vapors
therefrom, acylinder mounted on said casing,

and having an end open to the interior there-

of, a drip leading from an end of said cylin-

der to the interior of said casing, a siphon-
overflow connected with said casing, a valve-

chest adjacent said cylinder, a controlling-
valve therein, said valve having

said heads, one of the latter being adapted
to control the inlet-port tothe steam- cylinder,
and an exhaust connection leading from the
outer end of said valve-chest.

HENRY NADIG.
- PHILIP NADIG.

WVanesses
- KEVAN IIOLB]:N

L. F. NADIG.
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a plurality
of heads suitably connected, an inlet-port for
live steam opening into the space between
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