No. 639,999.

(Ne Model.)

~ W. R. KENNEDY.
PISTON FOR HOT AIR ENGINES.

(Application filed May 17, 1899.)

Patented Dec. 26, 1899.

)
e
i ¢
1=
: :::&;rx
]
| o
/) X’ﬂ 11
4 H
N
TR RN
.-.': ‘ql. 1-‘:‘-"' 'l-‘:..
Viahels hee s 148
{' .II:-' .':'- '-.'-:'i .
REAEROIEN| 7§
Sk e, .I'-:.I‘-‘-l
TRALT CE LY
.l |.|:-:I- ."":":.il‘
-l.-li'.-"l"l'l w, "
AT b S H A
TN R
'.I.'l":':.'-" .1--:..*.
oy FERACCE . ;::.“I:.“ ..-....:‘-I.‘
» . -i My '.-'1- » :;..'.l-‘:.j..'. :."'l‘-'.*
: ': & l:a- a.: .l..-'-- i“‘- :.-t-.: 1'1.5 ‘:}.l.':‘ |
'-r ::":- + e ':' - "‘=l.“‘i:.:-l'1? .':'l‘ !.::-"
. b P R P T LYY ) ".lﬂl- s
S e L 0 aw Mt eta el ol
L I S A Pl Lt ¥ o e
.!:' 'I' "' . :._: " G :‘I‘-:.i‘ l‘--:‘
‘l'l': :4 ,‘.';l.::-: 2—-- .":;':-:" . :}.‘z _a
i:-: _'-::. g e l-.lit‘.im "“.l*'r
L ,.,-I-:I LI :- ":;, l'?l:l.'t:" :l:‘:‘l "I-.:,
'.I"l-' - .,-",- .-.- ..-- l':.-:'_:‘. 1:. .'-:I..‘
* Ly I :.I‘.': Il": -'.: - ':"-i"
1','_::1 ':.:..:..:::J:: L ‘;"
e » - :Il""l'l - . 1
:: - 'i :.I l.-i-‘--.‘ ": . o
g = a ' w T - F
l' :...l. [ ..‘-‘-.-. - ": Jf
“ i-‘ L ' I f
'.I:-‘- :::; ‘ :.i-:. " f
Al L Pt T e
i h_" :: : ..:--_":n‘ I :‘: [ ! ::,..I"
RO A0 | 7 ' y
PR LN A ) v _B ‘s
et :”"l-t:,"--i' p .
v " "an e oV, ll'I.II".I' | f.ﬂ'#
- - - 'I-_ F A
:: - ':':.:‘ P l -"'.n".: o
. . - l‘l"' . o f.f;
e T " I.'I-I- Ry ’ry
Aw_ = '1: o ll. ll:- F . ’;!
_----‘ ."..:i.."l‘ i"""l" .f'.ql"
-l-': ------ ':.i".": o - .
T hu g Ty " ,
- --:" ""'..:..1" lk-- i}d‘ ’.;
:::‘-I :-.::4-1:‘. .-_ If’d' f‘f
L e : '.,l-- s
'::l--':'l."l-".: -li:‘? ‘i ;::
.... '-.:.‘-'-::*“I‘ .-' ;;f
l-.-l:- :-:: -‘-:.-.:. .:‘:_ﬁ P ; ‘f',:
A o 77
R AR R *7 %
- l'.':':'- ".ii‘i*l:h-"' "'"Jl'j s, 4
L I _I q. - - F
Temr vh, 5:-;':- ruan 2 o ;;}
l.-:'.._".:".‘-".:“:'.r. rd .
."i-lh".':‘i':-.' ,fff L
-1= - aFe e 'I |
ARSI/ | ) /s
N PR LY MR Fry
1.I ™ .‘“:-i ll-“ll':r J’i' AL S
q‘l e :...r:l :" ” > . .l'"
RO RNED ’s5 X e
» .ni hymEnap :-. j""" i ’
I-'.' LY ™ ':-l‘. "'.-‘l- j‘r-’ ;f;‘:
:"l""i '.lil'
.:i': ":': "' .'1 .-r:‘" f!""}:' ? ‘7 =
: "‘-:._'i::-'l':"l \d ’ -l“"; i
Sy et dy U 2 72
"'i--:-""'ﬂ "'l-.;- l".l- : i f-l"',f .l"!:,
"i'.:l. :"i'pill J’j r
:.-.l' -‘.‘"‘l-j‘.': lII'l' H‘f‘,
‘...I'l' "'- I-. ..t'-" } 1‘ .:i - I
l". :.--- v . » -
SraitN N 7y
‘e i'i' I.'-" ';.l- -
-:lll'.:., » o t-...':l"
!
- J

THE NORRIS PETERS CO, PHOTG-LITHG, WASHINGTON. D c,

- INVENTOR:

Wellicm R Fermed
e Lo ennedy

Ffereg

- BTTORNEYS. ; |




10

_15

20

30

35

40

45

UNITED STATES

PAaTENT OFFICE.

WILLIAM R. KENNEDY, OF NEWARK, DELAWARE, ASSIGNOR TO THE
AMERICAN MACHINE COMPANY, OF SAME PLACE. '

PISTON FOR HOT=AIR ENGINES.

SPECIFICATION forming part of Letters Patent No. 639,999, dated December 26, 1899,
Application filed May 17,1899, Serial No.717,183, (No model.)

To all whom it may concermn.: |

Be it known that I, WILLIAM R. KENNEDY
a citizen of the United States, and a resident of
Newark, New Castle county, Delaware, have
mvented certain Improvementsin Tot-Air En-
cines, of which thefollowingis aspecification.

My invention relates to 1mprovement% in
hot-air engines of the Rider type; and it con-
sists of means for steadying the compressor-
piston and the piston on the hot side of the
engine in their respective cylinders.

My invention is fully illustrated in the ac-
companying ‘drawings, in which—

Higurelisa seetmnal elevation of a hot-air
engine of the Rider type, showing my im-
provements applied thereto. Fig.21s an en-
larged sectional view of the plston and cylin-
der on the hot side of the engine, taken on
the line 2 2, Fig. 1. Iig. 3 is an enlarged
sectional wew of the compressor piston and
cyhnder taken on the line 3 3, Fig. 1; and

Fig. 4 18 an enlarged detached sectional view |
of 2 portion of the cylinder on the hot side of

the engine.

In Fw' 1, A represents the piston a,da,pted
to the eylmdel B of the hot side of the en-
gine, located directly above the fire-box X,
and C is the compressor-piston adapted to
the compressor-cylinder D. These pistons
are filled with sand or any other suitable ma-
terial to give them sufficient weight to per-
form their work of compression. “As will be
noticed, the pistons A and C fit their respec-
tive cylinders B and D only at the top, the
greater portion of the pistons being uncon-
fmed in said cylinders. Such constructlon is
necessary in this class of engines; but it al-
lows of great play of the lower part of the pis-
tons, and the constant reciprocation of the
same gives them a pendulum or rotary move-
ment at the lower end, which in time throws
the pistons out of line and damages the walls
of the c¢ylinders, besides maintaining an in-
cessant noise while the engine is in operation.

The object of my invention is to steady the
pistons in the eylinders during their recipro-
cating movements In such manner as to re-
duce to a minimum, if not entirely eliminate,
the friction and noise common to this class

50 of engines. In enginesofthischaracterhere-

tofore the compressor-p1ston has been pro-

| vided with an annularring or shoulder adapt-
ed to fit the compressor-cylinder. This con-
struction was objectionable, because the pis-
ton being metallic and surrounded by hot air 55
it invariably expanded and would bind in the
cylinder, or if made loose enough to compen-
sate for the expansion it was liable at all
times to rattle in the eylinder. I overcome
this objection and also provide a packing 6o
which acts as a steadying means for the pis-
-ton and one that reduces the friction and is
practically noiseless. This latter feature is
of particular value in view of the fact that
these engines are mainly used in apartment 63
houses and residences where noise is most ob-
jectionable.
My invention as applied to hot-air engines
of the Rider type is as follows:
To the inner walls of the cylinder B, I at- 70
tach lugs b, of copper or other suitable ma-
terial,orthe cylinder may be cast with thelugs
mten'ra,l therewith. Theselugsare a,rra,nﬂ'ed
at a pomt where they will be j ‘ust covered. by
the end of the piston A in its extreme raised %5
position, so that said piston will bein engage-
ment with the same during its entire range
of movement. Thisarrangement is sufficient

to steady the piston at all times and insures

a smooth and steady working of the same. 8o -
The lugs b are arranged at four points equi-
distant from each other, as shown in the sec-
tional view Fig. 2. |

- Thecompressor-piston Cisof greater length
than the piston A, and the means for stea,dy- 8¢
ing the piston C are preferably carried
thereby'. I arrange at the lower end of this
piston a series of wearing-blocks of wood,
fiber, or other suitable material, which will
serve to maintain the piston in the center of go
the cylinder, but will not cut the same.

The compressor-piston C is cast with a
heavy flanged end C’, and this flange has a
series of openings to which wearing-blocksc,
four in number, are adapted Back of these 95
blocks bearing-plates ¢ are arranged, and
tapped into the flange C', back of the plates
¢, are set=serews d t0 set up the blocks when
they wear and keep them in contact with the |
inner surface of the c¢ylinder D. Itisnotab- 1oo

| solutely essential thatfour wearing-blocks be

| employed. Blocks arranged at 1311166 points
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would be sufficient to steady the piston in the
cylinder. |
I claim as my invention— *
1. The combination in a hot-air engine of
the compressor-cylinder, an elongated piston

. fitting said cylinder at one end adapted to

I0

reciprocate therein, and means at the oppo-
site end of said piston for steadying the same
in its eylinder, sald means comprising wear-
ing-blocks carried by the end of the piston,
with means for adjusting said blocks as they
wear so as to keep them in eontact with the
walls of the cylinder, substantially as and
for the purpose set forth. | |

2. The combination in a hot-air engine of

the compressor, an elongated piston adaptied |

thereto, fitting said cylinder onl.y at the top,

sald piston having a flange at its lower end,
wearing-blocks carried by said flange and
adapted to engage the walls of the eylinder, 20
set-screws for adjusting said blocks as they
are worn, and bearing-plates interposed be-
tween sald set-screws and the wearing-blocks,
substantially asand for the purpose set forth.

In testimony whereof I have signed my 2j
name to this specification in the presence of
two subseribing witnesses.

WILLIAM R. KENNEDY.

Witnesses:
GRORGE B. LUTTON,
IFRANK M. LUTTON.
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