H. F. AMBOS.
_ , STEAM ENGINE. .
No. 109,167. Patented Nov, 15, 1870.

o7 |

_ s
- - T NN SO AN AN W
._ %ﬁ*&\%\\\ N \-X *\*\f ?

277 RZ NS\ AN W\ 2.2 29 /.
. NN k-.-h‘&\\.;ﬁ .

- VA l : z* 2 A - Qf
A Le 7 - N
J‘ ’ - % oSO

PR || S T rI —_.qu J L - e -: 2 -l
g
28 R T, N .
a El s e Ll

SURNNRE VNN

[l ———)

O
_&-

N NSNS
| % ERARRERRRRRNAY

Lty 2 |

- ’
A
L]

’ .

\' ' \ { \\-\} N \\Q\w%‘ l~ ~ RN \‘:'\“"
N - .r e R N ERRANNY

| ‘ k R A 7N N TR SN RN, \ﬁ:‘ “’“~:c-::‘~‘§-\\

L uram g

=
. i

MO

N

DRI

\\\\\\\\ -
— rer -— eEom 1 omoEE = d - ' . - —

)
vz 27 .-:-'r Eﬁ;ﬁ: -
U5 I RN (NN NN NN :my\\\@\\\\\\k (IANAN7T N KRR AN

] ' i E | ™ .
. 5 ) . . . 77 .
I .. _ . f/-fl - - p _ . . o= ' ;‘5'.‘
P - e U

i |

I RRE)R

R e, Ny
.. k\"txt\‘i '-.

LY o

T R T

- o
. o orm
Y

Deieldr

o L

i
r ]

THE, NORRIS PETERS CO., PHO'I O-LITHD., WASHINGTON, D,




- gtroke.

UNITED STATES PATENT OFFICE.

HERMAN F. AMBOS, OF COLUMBUS, OHIO.

IMPROVEMENT IN STEAM-ENGINES.

| Speciﬁcatibn forming pert of Letters Patent No. 109,167, dated November 15, 1870.

To all whom it may concern :
Be it known that I, HERMAN F. AMBOS of
. (Jolumbus in the countv of Franklin and State'
of Ohio, have invented an Improved Steam-
Engine for Working Pumps and I do hereby
declare that the following .is a full, clear, and
exact description thereof, reference being had.

to. the accompanying dra,wmg, making part |

‘of this specification, in which—

Tigure 1 is a diametrical section through
the en gine, indicating thein terior parts at the
commencement of the left-hand stroke. The
steamways in this figure are all shown by the
aid of dotted and full lines in the same plane
to simplify the.description of them. Ifig. 2 is
a similar view of the same parts, indicating
the piston and its ported cylmder and valve-
box at the commencement of the right-hand
Fig. 3-is a cross-section through the
(,31111(1&31" taken on one side of the middle of
1ts Iength showing the. steamways in. their
proper places. Fig.4 is an exterior view of
the piston-heads, their rod, the ported cylin-
der and the valve-box.

Similar letters of reference indicate corre-
sponding parts in the several figures. .

- This invention relates to dn improved steam-
‘engine which is especmlly adapted for oper-
ating pumping-engines..

The invention consists in a novel fl,rmnge-
ment of a valve-box and ported eylinder within

the main cylinder and between two piston-

~heads, and also in a novel arrangement of
~ steamways in the main cylinder-shell, where-
by a regular reciprocating motion is imparted
to the piston-rod, and may be thence trans-
mltted to a pump or other thing to be driven.
It will be hereinafter shown that all the

mechamsm for alternately cuttmg off steam | ¢

from opposite ends of the main cylinder is
contained within the -shell of this cylinder,
and between the two piston-heads, and that
this cutting off and letting on of steam at
proper times is effected by the direct action of
the piston-heads upon a ported endwise-mov-
ing box or slide-valve.

To enable others skilled in the art to under-
stand my invention, 1 will explam its construc-—
tion and operation.

In the accompanying drawing, A represents

a steam-cylinder, w

which is cast with a number i

-_

recess which 1s between these shoulders.

+ rlphery

1 of mlet and exhaust passages or ports here-

inafter explained, and provided with heads B
B, through one of which and a stuffing-box, «,
the piston-rod C passes. This cylinder A is

| smoothly bored ouf, and has fitted. within it

two piston-heads, D D, which are secured on -
the rod C at the 11r01;er distance apart, regu-
Iated by the length of the cylinder A.

In the shell of the cylinder A steatnways

‘are formed, as indicated in the drawing:

There are two steamways, d- d, for the en-’
trance of steam at opposite ends of the cylin-

der A. From the outlet J’ there are two steani-
‘ways, d’ d’, which cross each other at the mijd-
‘dle of the length of the eylinder, as indicated

by dotted l1ne<;, Iigs. 1 and 2, for the escape
of exhaust-steam from-'opposite ends of the
cylinder A to theoutlet J’; and there are also
two steamways, ¢ f, the oﬁi(,es of which will
be hereinafter explained. |

Between the .two piston- heads D Disa -

ported cylinder, E, which is bored through

and fitted to work endwise and steam- tlfrht 1n
the cylinder A. This eylinder E is turned 0

‘as to form an annular recess into its periph-
ery, which recess leaves annular shoulders at -

its ends, as shown in Figs, 1, 2, and 4. Ports
of right-angular form are made into the cylin-
| der B, leading from the peripheries of the:
shoulders above mentioned into the annular
The
two ports ¢ ¢ are at certain. times caused to
register alternately with the extremities of the
steamway f, and the two ports ¢’ ¢’ are at cer-
tain times cansed to register alternately with
the extremmties of the Steamwa.y ¢. Between
the annuiar shoulders of cylinder E, and fit-’
ted snugly but loosely around this cy lmder 1S
a cylindrical endwise-movable valve, I, h:w--

ing two chambers, g ¢', formed into 1ts pe-
This valve If 1s shorter than the

length of space between the shoulders of ¢yl-

inder E, to allow of the said endwise move-
ment ; and the ends of this valve are smoothly
dressed so that when it is in contaect with

_either one of the said shoulders it will tlghtlv

close the angular ports ¢ ¢’ therein. = The cir-
cumference of valve F works stemn tight in

| contact with the:inner surface of the eyhnder' |

A. The ported cylinder and its valve are ar-
ranged at the middle of the length of the main




o :mld

. piped’.

Cooway oo
'-]H)HIUOH shown in Fig. 2, and thus: open the |
steamway d on the left of the cylmder, and
same: time open the exhaust-way d' |
| zSCI}bed

coatb the s
- on the 11ﬂht of the eylindex, whieh: wnl cfmsu
SERE fth“ lalx‘mns to make a wturn stroke. -

109,167 .

2

ylmder A, and are moved by the direct ac- | movement which takes place is that of the

- . tion of the Dl&t{)ﬂ heads D when the latter are
RS near the termination of their strokes. L
| 1 :shows the position of the oyhmler' K |
- . Lh"LI“ relatively to the steamways at the
~egomnencement ofthe leff-hand stroke of the pis-
Steam enfersthrough inlet J; and passes | .
.the steamways in the proper relation to each
ralve-recesses; but, asg pre- '
viously stated, 1 have mdicated ‘LH the, steam- -
~ways in the same plane in Figs. 1 and 2 merely .
to facilitate the dekcriptlou. S
calso shown two: serews, 5 8/, which prevent
the valves and 'their'1101*1:1,(;1'(.,Vlin'('ier'fmm turn-
:ing about their
CeIVE

Fig.

- tons.

~throughtheyxight-hand 'ste.:mm”ty d, intocylin- |
der A thus ton_..mn the pistons D tow‘wd the |
the ex- |

lel® 11.;111{1 ~While ﬂllb is taking place

- haust-steam will escape from th{, opposite end
of the eylinder A, through-the left-hand steam-
way, d", into- vah e-recess ¢/, and out through:
| AL tlm sanie time the left-hand port, e,
~will be in communication with valve-recess g,
and the right-hand port, ¢/; will be in eommuni- - |

cation with valve- recess J ,as shown in Kig 1.

hand pmt

htemn will then move valye

Thus it will be seen that the ported eylinder | Stantmll) as {'lesmlbed
]u is operated alternately by ﬂw pistonus, to al- | .
oo low steam to aet apon the slide-valve I, which

- latter alternately opens and shuts. ﬂw steam |
et and outlet ways

or ports. The  first |

- :‘Nllen the pistons havenearly completed. their |
left-hand stroke, the right-hand piston will |
omove tlle.(,;_slmdm]u until the 1 1ehit-hand port, |

¢, registers with: the steamway 7, and the Teft- |
registers with the steam-exhaust
1¢ to the

other and to the

claim as newa and
Patent,

-1, said valve and cylinder being
tween piston-heads 1D D, and wrhnr |
der which has steamways arn m“ul subbt‘m-,
tially as deseribed. it L o
3. The (,\lnmfat-\m‘yb & (i" €ro hbﬁd as dc-: R
1in combination: w ith the valve rn.. .7
| ported eylinder B, and piston-heads D D,sub-

ﬂ..

pistons; the seeond, that of the ported eylin- - -
der; third, that of the valve, which latterre- -
verses the d1re(3t10n of the steam-currents, and |
thus changes the direction of movement ot the =
.pmtons

In the: cross- Seetlonﬂ, Fig. 3, 1 lmve shown

In Fige. 31 have

axis, but “lll()W them to re-.
free endwise movement: L |
(109{;111}9{1 my 111\*@111:1011
desire to secure bv Letters
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