(No Model.)

No. 399,327,

D. D. HARDY.
VIBRATING ENGINE.

4 Sheets—Sheet 1.

Patented Mar 192, 1889,

i —

??afnw&&ea,

) i1, Ll
i
— = L =3l -

. Sl - 0
F e 2 .-';' ”-’f = Hi—:
LT T I
_— __ +—+ . :_‘“: am T = — | G - —'
I L : ‘fl | |L® [
L : L. = \“ L. 1‘r{.i l
IHI.I 1% ST GBI T
‘-Il -__ o l: @ — hn
£ -l ‘r"k_ﬁl L‘!tt
=k = I
= "'""::::‘ ¢ - = |
= - e 1
e "L- __ = = o
(i, A e ol _
LA i | 5
1 | - Fq .
| | N
| |

N PETERS. Photo-Lithographet, washingion. D. €.

3
T\i _

_Z;r. y 2T Zz'a-:a."’
Dex Eern D Aarly

pvel.

N EEo rreey




4 Sheets—Sheet 2.

o del.) - _
(o Fofe D. D. HARDY.
'* VIBRATING ENGINE.

No. 399,327 Patented Mar. 12, 1889.

| L — .

- X E}g NN X N

L RN gdian
1~ "N < = | |

— ' :
- _ Qj , | :
_ ‘ ) Fq \E
: 1" — . T - S | - |
‘ =\ - st e o1 1 FITTL YT TTLLRAETITAL
rl [ 22222 | FRTSRANLLIASY 11
i = e
' - |
X HHN |
. | b, THITERL [tibgapa Y e N l
X : = FTIYEAEIR == —
................ . f N
—
- \\ ,_ 1
i - : o I T e \
“ it TV, T s, N

Sibresses ' ' N  Zoivernior

//é’ éméf&/ . ‘

3 raphar. Washington D C.




D. D. BARDY.
YIBRATING ENGINE.

No. 399,327, Patented Mar. 12, 1889.

. 4 Sheets—e—Sheet 3.
(No Model.)

|

lireYRl'e
- )
S il
J
!l ““'- 3
_ el = A “
A D R ,Z\
-l . . s L : l ﬂ
iy ’4 )
Ll .
gy i =
111 |
L U 1L
ke Yl
v F
v ' T
T I
. f ===
: | } 1L, 1! 1 i !
! = : TS IO = 1 |
l’ { = ! | \\ =
l ' ‘:.I‘ ”1-“‘ R L ; = \
@ - A=
[EE A \

S—
1
,—l—h——hh—
vl rwe———
——
all
('l

N. PETERS. Photo-Lithographer, Washinglo, n.C.




' D ' 4 Sheets—Sheet 4.
No Model.) .. | |
| D. D. HARDY.

VIBRATING ENGINE.
No. 399,327, Patented Mar. 12, 1889

— ‘ x
- —
. INE
N&s
~ LN, ‘i i o —_—
— i
- !
(Q =
O \
\‘ - T 11 N
N
N re7 4 \
Lo $
I )
|
\
| z
AW .
4
\11
Z=zaz I i anninn
)
N <
_ =
i e
- i | - - |
1 — 1\ o _
O = 1o
e / = ||I G ﬂ
O 53*[ "ll‘ |I “ }l O
| N 11 -
O 'r \"i"‘/“ "J':i I. ;!
l IIJL
"W

=22
|
|
[{1#
o
O

| 5 : / ! o
' =N .
= —

| N
[
———
——-
— .
1
r
H
f 1
L —
—— . el 1
Ty
L
Fa
g
Ty — —
—
|
L o

A ——

f ‘: A Lrerere & oy
%2@’26@‘:% }\ 7 ' Jﬁ.rZP?*,?%?ﬂaZ Cy/

Wmm ' ' /w%gﬂ;%

M. PETERS. PholoLitnogrepher, Washingion, D. C.




UNITED STATES

PAaTENT OFFICE.

DEXTER D. HARDY, OF CHTICAGO, TLLINOIS,
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Lo all whom it may concern:

Be it known that I, DEXTER D. HHARDY, a
citizen of the United States, residing at C'hi-
cago, in the county of Cook an! State of T1i-
nois, have invented certain new and useful
Improvements in Vibrating Engines, of which
the following ig a specifieation.

My present invention relates to vibrati ne
engines; and itconsists of improvements upon
certain deviees in such engines hitherto
patented to me—to wit, by Letters Patent of
the United States Nos. 373,287 and 373,288,
hoth dated November 15, 1887.

The object of my present invention is o
make snch an engine reversible, and at the
same time to maintain its simplicity of con-
struetion. I attain such objeet by the ma-
chinery illustrated in the accom panying
drawings, in which— '

FFigure 1 represents a top plan view of a
vibrating engine, with a part of the steam-
chest. and upper part of the casing hroken
~away toshow the slide-valve and steam-ports,
Ml 2 18 a vertical longitudinal scetion taken
on the line 11 of Fig, 1, with the eranks and
pistons in their extreme vertical positions,
Ifig. 3 is a vertical eross-gsection taksn on the.
line 2 2 of Fig. 1, looking in the direction of
the arrow, with the eranks turned a quarter-
revolution and the e¢yvlinders in their extreme
horizontal positions. Fig. 4 is a plan secetion
taken on the line 3 3 of IMig, 3, looking in the
direction of the arrow. Fig. 5 isx a bottom
plan view of the top of the casing. ‘aken on
the line 4 4 of Fig. 3, 1o Lingin the direction
of the arrow. o

Like letters vefer to like parts in all the
drawings.

In the drawings, A is the caxing designed
to contain the eylinders, pistons, and slides.

B and B’ are eylinders. The former i
about twice as large as the latter.  and (Y
are pistons working in these, vespeetively.

D is a steam-chest, and 1 a pipe leading
to it from the boiler. o

d-and d’ arc steam-ports leading from (he
steam-chest to the end of the evlinder 1; O])-
posite to the main shaft.

¢ 18 an exhaust-port passing throueh Lhe
valve-seal D* into the exhausipassage 1.
The inner sides of the lower ends of the
steam-ports are distant from cach other by a
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space somewhat egrealer than the caliber ol

the eylinder, and the inner sides of thetr up-.

per ends are separated from each other by a
distance a little greater than the length of the
cavity 1u the slide-valve (3 |

E 1s a pipe leading from the steam chest or
boiler to the end of the eyvlinder B opposite

- to the main shaft 1.

7 17 are eranks forming part of the main
shaflt.  T'he pistons are journaled to the
crank-pins in any suitable manner.

A" A7 are the heads of the casing A. DBear-
ings are formed in these for the main shaft.
The pistons take hold of the erank-pins di-
rectly without the use of any connecting-rods.

(1 18 a slide-valve of the ordinary type.

I'T are slides in whiel the eross-heads J J
worlk,

The machimery above deseribed is operated
as Tollows: Adjust the slide-valve (¢ so that
1its cavily will open into the steam-port .
Admit'steam into the eylinder I/, It is oDb-
vious that the engine will now hegin to act,
the piston C2moving toward the main shaft
and the piston O in the opposile direction,
At the same fime the eylinder 1B vibrates,
its opening is brought beneath the steam-port
d, steam rushes through this, and on account
of the greater arca of pressure on the piston
(' 1t moves toward the main shaft and the
pis{on C7in the opposite divection. The eyl-

C1nder I3 vibraling back on the completion of
4 semi-revolution of its crank, steam is cut

off by an end flange of the cylinder p.-<ing

' beneath the end of the steam-port d, tnc

opening of the cylinder is hrought beneath
the end of the steam-port ¢/, and the steam
escapes through this, whereupon the above
operation 18 repeated. To reverse the action
of the engine, move the slide-valve G so that
its cavity will open into the steam-port d.

Having now fully deseribed my invention,
what 1 claim as new, and desirve to seeurve by
Letters Patent, is—

[ In a vibrating engine, the combination

ol two eylinders having different ealibers, one

of said eylinders having steam therein con-
stantly, the other receiving and exbausting
steant by s own movement, whereby the
steam-ports are openad and elosed, suhstan-
lially as statod.

2. Ina vibrating engine, the combination
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2
of the cylinder B/, opening direetly into the

“pipe E,leading from the steam chest or boiler,

10

the eylinder B, having a ealiber greater than
that of the cylinder 1Y/, the cexhaust-port g,
the exhaust-passage H, and the stecam-ports
d and d’, whereby steam is received and ex-
hausted intermittentty by the movement ol
said ceyli..der i, and the pistons C and €,
moving in said cylinders, respectively, and
connected with the main shaft by ceranks
placed thercon diametrically opposite to each
other, substantially as and for the purposes
stated.

3. In a vibrating engine, the combination
of the steam-chest 1), the valve-seat D=, the
system of steam-ports « and ', passing

through said valve-seat and opening into the

end of the eylinder 13 opposite {o the main
shaft, at a distance from each other greater

20 than the caliber of said eylinder, and the
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slide-valve (¢, having a ecavity in its base
shorter than the distance bebween said steam-
ports, said slide-valve being designed to pro-
duce by its movement, either by hand or au-
tomatically, a reversal of the action of the
engeine, substantially as stated.

4. A vibrating engine consisting of two or
more vibrating cylinders, said cylinders being
of different calibers, with steam constantly in
the eylinder of less caliber, and having single-
acting pistons journaled directly to the
cranks B I/, at equal angular distances

apart on the main shaft If, the casing A, In-

closing said eylinders, pistons, and cranks,
and the slides I and cross-heads J, substan-

tially as set forth.

DEXTER D. HARDY.

Witnesses:
W, J. FAULKNER,
W. C. C'ORLIES.
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