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o, o0 dria, in the county of Alexandria and State of |
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RN 'Z-Z:&pjp.liﬁat;:'l:ﬁﬁ.ﬁl__e:'_f:l:{')t;tolber 3,1901. Sarial Hu..'?7|346- (No model.)

i i 5. Virginia, have invented certain new and use-

" ful Improvements in Low-Speed Steam-En-
.. gines, of which the following i a specification.-

ticularly to steam and
o iT0 '

- This invention relates to engines; and par-

‘the periphery of the driving-wheels, whereby

L vide animproved steam-engine of the class de-
. scribed in which there is no dead-center. .

T T )
oo of an engine, showing
~ o longitudin al section.
v spective view of _ _
<o, Fig.3isa detail perspective view showin g the |
T, Corresponding parts in all the figures are
. denoted by the same: reference characters. =
My improved engine comprises in general
© o two driving-wheels or one driving-wheel and
30 _
“ wheelsand

. Inthe drawings, _ e 1bic
' the eylinder in central

Sstuifing-box on the driving-heads.

R communicating through suitable connections

cr 38 -

Efl | 3I§'i B ‘0131161‘ G}Tlllldel,
-+ and extending ,
b .5'0fdriVi_ng_—heépdS,_mmmte_d-i11' each cylinderand
.~ -adapted to clamp said. belt when one moves.
i 400 b _
2% beltwhenone moves away from the other, one
e headin each cylinder being operative to drive
-« the engine in'each direction,
. operating said valves.

through said cylinders; a pair

toward the other and to move freely on said

the parts is such that when steam is admitted

~ tooneof the eylinders at one end the head at

“n o that end is driven toward the other head at |
. theotherend, clamping the belt a
s et it withis, ‘When such head has moved about
-~ 50 two-thirds of ‘the length of the cylinder, the

Steam _;j‘g-}cut’-()ff | fI’.Olll its .'cylindelj ::'Ll“i_d Whell 1

AP

the end of the stroke is.reaehed the exhaust

1s opened. At the same time the inlet-valve

~opposite end of such cylinder, communicatin o

‘with the valve at the opposite end of the first - '.

-eylinder, and such latter valve are both open.
The driving-head in

_ | 1N analogous engines of.| driven in
e ;_the-lowesfpeedﬁtype,'._alid.--has--fo_rf 1ts'object to-
7 provideanimproved steam-engine of the class
i E described in which pistons and cross-heads are |
e dispensed 'Withjand_' In which there is a direct
. continuous exertion of the power in line with
. the loss of power is reduced to a minimum, =~
SR AT Another object of my invention isto pro-

Figure 11is aside elevation

Kig. 27is a detail per-
ne of the driving-heads.

oneidler; tWofGylind_ers_lqc&ted.be.tw_een said:
EER parallel to each other, each of said
. .ceylinders being provided at each end with in-
“oo et and ~exhaust valves -and with a valve

Wwith a similar valve at the opposite end of the
‘& belt mounted on said wheels.

n, and means -for
“The organization of.

the belt and carrying

“which

carrying the belt with it and foreing the. air

through the. com munication between the two |
This air drives the first head back

cylinders. _
to the end of the cylinder, such head moving
freely in this direction on the belt. When

ONE-HALF -

-at the opposite end of the other cylinder is -
opened and simultaneously the valve at the

such second cylinder is
the opposite direction to that in
the. first head moved, clamping and

Patented June 23, 1903,
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the second head has moved about two-thirds
of the lengtlh of its cylinder, the steam is cut

the exhaust is opened and

~with the other cylinder. To reverse the en-
gine, the steam is admitted
of the first cylinder in the first instance, and
the corresponding working
ceylinder will be operated in

“oppostte direction.

. In the form shown in the -'drmvings,-aud._

‘which, if desired, may be the preferred form,

oif, and when the end of the stroke is reached
the head is re-
‘turned to the other end of its cylinder by the.
-operation previously described in connection

tothe opposite end -
head in the other =~ |
a similar manner
-to that described for the first: head, but in the

80# |

‘my improved engine comprises two driving-
wheels 1 or one driving-wheel and one idler,

-which’ may be of any
herein shown
wheels 1

suitable construction,
as sprocket - wheels.  Such
are carried by suitable shafts 2.

Between such wheels 1 two eylinders 3 are

mounted parallel to each other and with the
‘distance between their centers substantially
equal to the outside diameter of the wheels 1.
Hach of the said eylinders 3 is provided at

‘one. end with a steam-chest 4, which has the [

‘usual connections with a suitable source of

supply. . (Notshown.). Ineach of said steam-:
I, 95

| Suit- |

‘able cut-off valves 10 and 10° are provided in

the cylinders 3.

chests 4 there is an inlet and exhaust valve 5,
‘communicating with said cylinders 3.

such communications with .
Such valve 5 may be of any suitable form,
herein shown as an ordinary slide-valve, and

90

100 .

‘may be operated in any suitable manner,

herein shown as an eccentric rod 6, connected -




>% o - ' 781,864

with an eccentric 6¢, mounted on the shaft 2 | inder 3 the projecting end of the pin 20 will
and operating through the pivoted arm 6* and | come In contact with the inner wall of such
rods 6°, provided with suitable stuffing-boxes | end of the eylinder 3 and the pin 20 be pushed 7o
7. 'The organization is such that the inlet- | forward, pressing the dog 19 away from the
s valve 5 in one cylinder 3 will be closed when | chain 13. o “ _
the driving-head 16 in such cylinder has| Instead of the dogs 19 the heads 16 and 16*
moved about two-thirds of the length of such | may be provided with rollersan d inclined sur-
cylinder and the exhaust opened when the faces, which will operate to grip the chain 15 75
stroke is completed, and at the same time the | when the heads 16 and 16* move forward and

1o inlet-valve 5 in the other eylinder 3 will be j to release the chain 13 and permit it to pass
opened. =~ | freely through said heads 16 and 16* when

- From a short distance from each end of | they move backward. N | |
each cylinder 3 suitable means of connection, The operation and advantages of my inven- 3o
herein shown as a pipe 11, extends to the op- | tion will be readily understood and appreci-

15 posite end of the companion cylinder 3,such | ated. The steam-chests 4 being connected
pipes 11 being provided at each end with | with a suitable steam-supply, the lever is
suitable valves, herein shown asordinary cut- | turned to openthe valves 10 and 12, the inlet-
off valves 12 and 12*. Such valves 12 and 12* | valve 5 at one end of one of the cylinders 3 35

| at the opposite ends of each of the pipes 11 | being open. The steam enters such cylinder
20 are-organized to be operated simultaneously | and causes one of the heads 16 to move for-
in a fimed relation to the inlet-valves, as | ward, gripping and carrying the chain 13 with
hereinafter deseribed. -~ |it. When the head 16 has moved about two-
Suitable driving means are provided for l'th_ir_ds of thelength of the cylinder 3, theinlet- 9o
| the wheels 1. Such means are herein shown | valve is closed, and when the stroke is com-

25 as a sprocket-chain 13, provided with sub- | pleted the exhaust-valve is opened and at the
stantially square or rectangular links 14 so | same time the inlet-valve at the other end of
oreanized that when the chain 13 is straight- | the companion cylinder 3 is opened. The
ened out it will present a solid surface. This | steam enters the secon d eylinder 3, causes the g5
chain 13 passes through the cylinders 3, suit- | head 16 to move forward, gripping and carry-

30 able stuffing-boxes 15 being provided at each | ing the chain 13 with it and forcing the airin
end of each cylinder 3. - | front of said head 16 in the ¢ylinder 3 through

Instead of the sprocket-wheels 1 and the | said pipe 11, the valves 12, and against the
sprocket-chain 13 ordinary wheels with a | first head 10, which is foreed back toward its 100
smooth periphery and a friction-belt may be | normal position near the end of the cylinder

35 used when the power required is small, 3, in which movement it slides freely on the

A pair of suitable driving-heads 16 and 16* | chain 13. “I'o reverse the engine, the lever 1s
is provided in each c¢ylinder 3, one of which | turned in the opposite direction, opening the
‘normally rests near each end of each of the | valves 10* and 12*,. This admits the steam 105
cylinders 3. Suchheads 16 and 16* are adapt- | first to the opposite end of the first cylinder

40 ed to receive the chain 13 and are provided | and forces the head 16* forward. When the
with suitable stuffing-boxes 17 and are pro- | head 16* has moved about two-thirds of the
vided with suitable means for gripping the [ length of its cylinder, the steam is cut off, and
chain 13 when moving forward in the cylin- | when the stroke is completed the exhaustis 110
ders 3, which means are inoperative when said | opened, when the operation as described as to

45 heads 16 and 16* are moving back to their | the heads 10 is repeated as to the heads 16%,
normal positions. A convenient form of such | except that the heads 16 move in the opposite

- gripping means is herein shown and consists-| direction and the valves 10* and 12* take the
of a recess 18 in the forward face of each of | place of the valves 10 and 12. It is evident 115
said heads16 and 16*, in which recess 18 a dog | that one of the heads 16 or16* in one of the two

go 19 is pivotally mounted, said dog 19 being | cylinders s pulls continuously on the chain 135
normally inclined forward and resting on the | in the same direction and in line with the out-

chain 13. When the head 16 moves forward, | side periphery of the driving-wheels 1 while |
the dog 19 presses the chain 13 against the | moving in the same direction. Hence there 120
opposite wall of said recess 18 and grips it so | can be no dead-center and the power must be

55 that it is carried along with the head 16. | exerted to its maximum extent directly and

- When the head 16 commences to move back- | positively upon the driving-wheels 1.
ward, it is evident that the dog 19 will swing My invention is especially adapted to auto-
forward and the chain 13 move freely through | mobiles or motor vehicles and is not confined 125
the head 16. To insure a positive release of | to steam-engines, but may be applied to any

6o thechain 13, a pin 20may beslidably mounted | vapor-engine or machine requiring the use of '
in each head 16 and extend through said head | rotary motion. o
16, one end bearing against the inner surface I do not desire to be understood as limiting
of said dog 19 near its free end, and its other | myself to the details of construction and ar- 130
end, which, if desired, may be provided witha | rangement as herein described and. illus-

65 head 21, normally projecting beyond the rear | trated, as it is manifest that variations and

- surface of such head 16, so that when such | modifications may be made in the features of
construction and arrangement in the adaptas-

4

head 16 movesback toward the end of the cyl-
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: thIlOf the device to various c'o.n_ditioins of use | head operable in each of said cylinders and =
- without departing from the Spirit and scope | adapted alternately to clutch and carry said 50

s _Qf*my-inventignand-lmprove_meuts. - I'there- | belt forward continuously during the opera-
TR ~fore reserve the right to all such variation and | tion of the mechanism. | |
-5 modification as properly fall within the scope | 7. The combination with mechanism, em-
e of my invention and the terms of the follow- bodying a pair of drive-wheels, of a pair of cyl- ._
~ . ing claims. S . | inders located between sald wheels, a drive- g 5
- Having thus described my invention, I | belt passing through one eylinder in going |
o+ claim and desire to secure by Letters Pat- and through the other in returning between
oo 10 ent— S A o - | said wheels; and a duplicate series of heads
LA N I The_c{jmbinationwithmotormeeh&_nism,’ operable in said ecylinder and adapted to

_-:_'of cylinders; a drive-belt passing through said clutch and carry said belt forward continu- 60§

cylinders,;_:and;z-m'eans,op_emble-11_1* said cylin- | ously during the operation of sald mechan-
oo ders for clutching and carrying forward said 18m, one series when going in one direction -

- 15 drive-belt continuously during the operation | and the other series when going in the oppo-

o of said mechanism. =~ . | site direction. L .
2, The_cﬁmbinatjpil With-mc’uormeehanism,- - 8. The combination with motor mechanism 65
- ofcylinders; a drive-belt passing through said | of 4 Dair of drive-wheels; a pair of cylinders
SR -;_cylli.nd.elis,jand‘me&ns operable in said cylin- | located between said wheels; a drive-belt
20 ders, comprising heads adapted to cluteh said passing through one of said eylinders on each

- drive-belt and carry it forward continuously passage from one wheel to the other ; amov-
... duringthe operation of the mechanism. ° | aple head operable in each of said cylinders 7o
3. 'The._combin_ation with motor mechanism, | and adapted alternately to cluteh and carry
N of cylinders; a dlj"i_ve-_beﬂltp_&ssingthmn ghsaid | said belt continuously forward during the op-
“.. 25 cylinders; ]and_alplu-i*;ﬂity. of friéti(m;-(;lutehes | eration; and means for returning such mov-
operable in said cylinders and adapted alter- | able heads to the opposite end of their re-
0 nately to clutch and carry the drive-belt for- Spective cylinders after having carried the 7g
:j?'_'f{;_-j-;-é‘.--’fé-_--?'-'i-Wai*d"c(mt:iiiuqusly during the operation of | drive-belt forward through the space in which
i the mechanism, =~~~ . T - | they move. - - |

S0 30 4. The combination withmotor mechanism, | 9 The combination with motor mechanism,

o of eylinders; and a duplicate series of fric- { of a pair of cylinders positioned parallel to

+ . tion-clutches operable in sald cylinders, and | each other, an endless driving-belt passing 8o
adapted one set to cluteh and carry the drive- [ through each of said cylinders, and a pair of

- belt forward continuously when the mechan- | movable heads operable in each of said eylin-
035 ism operates in one. direction and the other | ders from opposite ends and adapted to clutch

. set when the mechanism is reversed. .. | and carry forward the belt, the head at one
B R, i The,cqmbinartionWithmotormeehanism,“ end of one cylinder alternating with the head 85 j
~ . of a pair of wheels, cylinders between sald | at the other end of the other cylinder going '
If?__i_j;ﬁf;_;;"“-%_ff_;’_:fij;{c%]_l”eéls,-_;Lf_d'l‘iV&-b_élﬁ passing through said eyl- | one way and the other pair of heads alter.

© 40 '--i}nd_ers;?J:and-hea;ds_operable in said cylinders nating when the motion is reversed. . __
. and adapted to clateh and carry said belt | In testimony whereof I have signed .my
oo forward continuously during the operation | name in the presence of the subscribing wit- go
. of said mechanism. e |nesses. ' o
6. The ombination with motor mechanism, |
- 45 of a pair of drive-wheels; a pair of cylinders |
o located between said wheels; a drive-Dbelt | - Witnesses:

. passing through one of said eylinders on each | HARTWELL P. HEATH,

- Dassage from one wheel to the other; and a|  Jom~ M. Hoctor.

GEORGE P. CLARK.
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