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UNITED STATES

Patented May 3, 1904,

PATENT OFFICE.

HARRY JACOB HAYS, OF PITTSBURG, PENNSYLVANIA, ASSIGNOR TO
- EDWARD F. HAYS, TRUSTEE. -

.|:'.

STEAM-ENGINE,

Nakly

SPECIFICATION forming pa,ft of Letters Patent No. 759,102, dated May 3, 1904.
Application filled May 26, 1903, Serial No. 168,864, (No model.)

Lo all whom 6 may concern:

‘Be it known that I, Harry J AGOBHAYS, a

citizen of the United States, residing at Pitts-
burg, in the county of Allegheny and State of
Pennsylvania, have invented certain new and

usetul Improvements in Steam-Engines: and

L do hereby declare the following to be a full,
clear, and exact description of the Invention,

such as will enable others skilled inthe art to
which it appertains to make and use the same.

My invention has relation to steam-engines,
and has for its object the provision of novel

‘means for Imparting continuous rotary mo-

tion to a shaft by means of reciprocating pis-
tons and without the use of pitman, erank, or
fly-wheel, | -

- My invention has for its further object the
provision of novel means for stopping, start-
ing, and reversing an engine.

~ My invention has for its still further object

the provision of novel means whereby the
cylinders and pistons of an engine may be ar-
ranged on a shaft to which rotary motion is
imparted from said pistons and which shaft
constitutes the axle of a vehicle. -

- My invention has for its still further object

the provision of novel means for so mounting

an engine on a vehicle which is propelled by
sald engine that the vehicle will be pulled for-
ward by power imparted to the front wheels
imstead of being pushed from power imparted
to the back wheels, as is customary.

My invention has for its still further object,
the provision of novel means for mounting an
engine on the pivoted axle of a vehicle and

for turning the engine on a horizontal plane -

to steer the vehicle.

My invention consists in the novel construc- |

tion, combination, and arrangement of parts
hereinafter described and claimed. -

Referring to the accompanying drawings,
Figure 1 is a longitudinal sectional view of
my mmproved engine and its appurtenant parts
arranged on ashaft which constitutes the front
axle of a vehicle. Fig. 2 is a vertical trans-
verse sectional view of the same. Fig. 8 isa

perspective view of a portion of the valve-op-
erating mechanism. Fig. 4 is a chart show-

‘scale, of the cross-heads.

ing the conformation of a cam-groove that is
utilized in transforming the reciprocating mo-
tion of a piston into rotary motion of a shaft.
Figs. 5 and 6 are detail views, on an enlarged

view, on an enlarged scale, of one of the pis-
ton-heads.

7. Fig.101s anenlarged transverse sectional

view of the valve-operating mechanism. Fig.

11 1s a vertical longitudinal sectional view of
the same. Fig. 12 is a vertical longitudinal

same scale as Figs. 10 and 11.
In the several figures of the drawings cor-
responding letters designate like parts.
A A designate twin cylinders which are ar-
ranged in alinement and are bolted to a semi-

-cylindrical casting B, that is formed with ver-

tical wings C C.  Within the cylinders A A
are pistons D D, which are mounted on hol-
low piston-rods E E, which pass through stuff-
ing-boxes ¢ ¢ at each end of the eylinders. and
to the outer ends of the cylinders are bolted
cam-pieces It' I, which, in conjunction with
cam-pieces I’ I, contained within cylindrical
casings F F, form cam-grooves G G of the
contour projected in

Fig. 8 is a sectional view of the
same. Fig. 9 is a plan view of the reverse
side of the piston-head to that shown in Fig.

plan in the chart Fig. 4,

FFig. 7 is a plan =
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sectional view of one end of the engine, on the

70

but which are in the engine endless zizzag

grooves within the cylindrical casings I'K.
Upon the ends of the hollow piston-rods E

E are secured disks H H, which constitute
the cross-heads of the engine and which are
formed with lateral pins 4 4 on opposite sides,.
said pins servingto support rollers 7 <, which

run in the grooves (x 5. | |

- Within the disks or cross-heads H
arranged tapering rollers / /, which are jour-

‘naled on pins ' ' and run bac ¢ and forth in
grooves s 4 In a main shaft M. (See F 198,
‘90

5 and 6.) The shatt M passes through both
hollow piston-rods E E and projects beyond
the ends of the cam-casings F It

of a vehicle may be the wheels of such vehi-

H are

s I I and carries
on 1ts outer ends wheels W W, which when
the engine isarranged as the pro pelling power
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tionary engine may be band-wheels or other
wheels from which power may be transmitted,

or may be the propeller or wheels of a boat.

The pistons D D are fastened on the hollow
piston-rods E E without the use of keys, the
rods being circumferentially grooved at O O,

while the piston is made up of the two half--

sections ¢ 0, which have tapering half-bush-
& ey - L] » - .
ings o* ¢%, over which is fitted a ring 0", that 1s
held in position by screws o* o'

The cam-grooves G G, as will be seen from

the chart Fig. 4, are of zigzag form, and the
cam-pieces at one end of the engineare so ar-
ranged relatively to the cam-pieces at the
other end that while the rollers z 7 at one end

‘are turning the short bends of the cam-groove

at that end the rollers 7 7 at the other end of
the engine will be traveling the flat sides ot
the cam-pieces, so as to avoid dead-centers.

The shaft M passes through collars M’ M,
which are screwed into the ends of the casings
F F, and within the collars M’ M’ are antiiric-
tion-balls w2’ m/'. *

The cylinders A A are provided with valve-
hoxes A’ A/, within which are arranged slide-
valves ¢’ «', that are secured to reciprocating
valve-rods ¢* &, that pass through stuthng-
boxes @ ¢’ on the ends of the valve-boxes.
The valve-boxes and cylinders are formed
with the ordinary ports ¢* ¢', leading to the
ends of the cylinders, and the exhaust-ports «’.

On the insides of the vertical wings C C of
the casting B are horizontal ways C' C', in
which are fitted sliding bars ¢ ¢/, that carry
the pivoted levers C* C? which are formed
with longitudinal grooves ¢’ ¢, in which work
pivoted blocks ¢* ¢* on the sides of bell-crank
levers ¢® ¢, which are pivoted on pins ¢’ ¢,
that pass throughthe wings C C,said bell-crank
levers being pivotally attached to the valve-
rods &’ «'. s | _

The pivoted levers C* C* are formed with
bent arms d ', carrying pivoted blocks ¢*d?,
that slide in horizontal grooves d° d” on the
inside of a hollow box-like frame D', that fits
within the wings C C and is movable vertically

" therein, being guided in its movement by ver-

tical slots d° ¢, in which fit guiding-pins ¢*
d* on the frame D'.
Uvpon top of the frame D’ there 1s an arc-

shaped rib D7 that is formed with an arc-

shaped slot D?, through which passes a hori-

55
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zontal pin ¢°, that passes through the forked
end of a vertically-movable rod D*, which 1s
screw-threaded on its upper end and is raised
and lowered by turning a nut N, which hasa
handle N* projecting from its side, that con-
tacts with pins fixed in a part of the framing
of the vehicle. - - |

The piston-rods E E carry grooved collars
¢ ¢, in which work the lower ends of screw-
pins ¢ ¢, which pass through lugs ¢’ ¢’ on the
sliding bars ¢ ¢'. |

The arrangement of the valve-operating

mechanism above described is such that as the

piston-rods reciprocate the sliding bars ¢ ¢
will be moved to and fro -in-their ways, car-

‘rying with them the grooved pivoted levers

(? (2, which when the frame D’ is elevated
are at an angle to the sliding bars ¢ ¢’ and
which when the frame is depressed are at an

opposite angle to the said bars. The recip-

rocating movemernt of the levers C* C° im-

parts an up-and-down motion to the ends of
the bell-crank levers, which in turn impart a
reciprocating motion to the valves of the en-
oine. The raising and lowering of frame D',
having the effect of reversing the angle of the
pivoted levers, results'in the reversal of the
engine in the same manner as engines of the
ordinary type are reversed—by the change in

position of the links of the valve-gear. 1f .

the frame D’ instead of being stopped at 1ts
highest -or lowest position should be stopped
at such a point that the pivoted levers are
maintained in a horizontal line, then the hori-
zontal movement of these levers will not pro-

1 duce any movement of the bell-crank levers

and the engine will stop.

The engine as above constructed is perfectly
adapted to perform work as a stationary en-
oine, it being only necessary to journal the
shaft M in housings and attach a band-wheel
to-transmit power to any desired point; but
my engine is particularly adapted to drive ve-
hicles such as automobiles, and I will now
proceed to describe the manner in which 1t 1s
mounted and operated as the driving-power of
such a vehicle.-

Upon the sides of casting B are trunnions
B’ B', that serve to pivotally support the en-
oine in a frame B? which is journaled on a
vertical axis in a surrounding yoke B which
forms part of the running-gear of the vehicle,
said frame B® being provided with a bearing
B below and a cylindrical extension or col-
lar B® above, which are seated in the running-
oear yoke B’. - Upon the top of the collar B’

is seated a hollow vertical shaft B, that has a.

hand-wheel B® on its upper end and a gear-
wheel K’ on its lower end, that meshes with a
oear-wheel X°, that is mounted on a shatt K,

that carries a beveled gear - wheel K% which

meshes with a similar wheel X on a shaft K,
that also carries a worm K°, that works 1n a
worm-wheel K’, that is fast on the collar B’

of frame B? so that as the hand-wheel B’ is

turned the frame will turn on its vertical axas,

‘thus turning the engine, the main shaft, and

the front wheels of the vehicle in the arc of a
circle, so as to steer the vehicle. The rod D’
passes through the collar B’ and the hollow
shaft BT loosely, so that the rod may be raised
and lowered by turning the nut N without
turning the hollow shaft. The engine being
supported on horizontal bearings in the frame
B? can rock or move on its horizontal axis as
the wheels are raised or lowered on either end
of the shaft by the inequalities of the road.
The placing of the engine on the front axle
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of the vehicle is of great advantage, ag it re-
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sults in the vehicle being pulled from the

front instead of being pushed from the rear,
as in automobiles of the ordinary character,
as 1n the latter case the force exerted to push

the vehicle from behind causes the front
wheels when they ave turned at an angle to
the hind wheels to ““skid” or slide sidewise.
which has the effect of wearing and some-
times tearing the cushion or inflated tires
with which automobiles are usually provided,
whereas by mounting the engine on the front

axle and drawing the vehicle along by making :

the front wheels revolve the sidewise move-
ment of the front wheels is avoided and the
tires preserved from injury.

Operation: The parts being constructed and
arranged as above deseribed and steam be-
ing admitted from a suvitable boiler to the
ralve-boxes, the pistons will reciprocate and
the rollers ¢ #, running in the cam-grooves G
(x, will turn the piston-rods continuously in
one direction, and the shaft M will be re-
volved in the same direction by the rollers /
[ bearing against the sides of the slots 7 m
in the shaft. When it is desired to reverse
the engine, it is only necessary to turn the
nut N and lower the rod D', and thereby
change the angle of the pivoted levers (¥ (7,
or 1f it be desired to stop the engine the rod
D" is lowered just sufficiently to bring the le-
vers U C° to a horizontal position, when, as
before stated, the bell-crank levers will re-
main stationary and the engine will stop.
To guide the vehicle, the hand-wheel B is
turned to the right or to the left, which,
through the intermeshing gear-wheels, worm,
and worm-wheel, turns the engine, the shaft,
and the two front wheels of the vehicle in a
direction corresponding to that in which the

hand-wheel 1s turned.

The entire engine is compact, simple in con-
struction and operation, and the shaft being
driven directly from the reciprocating pis-
tons the friction which is unavoidable in aun-
tomobile-engines which communicate motion
to the axle of a vehicle throungh chains and
sprocket-wheels is avoided.

The construction of the valve-gear is such
that the engine may be quickly started and

stopped or reversed by a single movement of
the hand, thus giving the operator complete
control of the engine and reducing the dan-
ger of accident through loss of control.

The mechanism through which rotary mo-

tion 1s 1imparted to the shaft, being inclosed

1n a tight casing, can.be run in oil, if desired.

and dirt and grit being excluded by theinclos-
1ng casing will run without undue friction or

wear.
In Fig. 12 of thedrawings 1 haveshown the

collars H as being loose on the piston-rods,

the collar being sustained in position, while

tree to revolve on therod, by means of collars
A A In this form of my invention the pis-

substantially as described.

tons D D and piston-rods B E reciprocate
without revolving, the collars H H' being
turned on the rods by the cam-grooves G &

and mparting rotary motion to the shaft M.
This construction has the advantace of reliev-

S

70 |

ing the pistons and their packings from the-

of the drawings. .

having twin cylinders operating on a single

shatt, 1t 1s obvious that a single piston conld

be employed if a fly-wheel were fixed on the
.80

shatt M. . _ _ _
- Having described my invention, I claim—

wear Incident to their revolving in the cylin- -
ders while reciprocating as in the other form
of my device illustrated in the other figures

- - 75
While Lhave shown and described an engine

1. Inasteam-engine, the combinationof two -
pistons having independent hollow piston-
rods, a shatt passing through both rods, two

casingssurrounding said shaft and havingeach

a cam-groove with the bends of one groove -

out of alimement with those of the other, pro-
jectlons carried by the piston-rods working in
the cam-grooves and a sliding connection be-
tween said projections and the shaft whereby
sald pistons can operate independently or con-
Jointly to turn said shaft, and valve mechan-
ism for simultaneously reversing the stroke
of both pistons.

2. Inanengine, the combination with a pair
of cylinders, reciprocating pistons working

‘therein,ashaft passing axially through the said

pistons, means for imparting rotary motion to

‘the shaft and means for supporting said en-
gine o that it may be revolved on a vertical

ax1s or rocked on a horizontal axis, substan-
tially as described.

5. The combination with a vehicle, of an
engine mounted on the running-gear of said
vehicle and means for imparting motion from
the engine to the front axle of the vehicle,
substantially as described. |

4. Inanengine, the combination with a cyl-
inder and a reciprocating piston and piston-
rod, of a slide-bar reciprocated by the piston-
rod, alever pivoted tosaid slide-bar and adjust-
able to different angles, a bell-crank lever, a
block carried on said bell-crank lever and

working on said pivoted lever and a valve on
said eylinder receiving motion from said bell-

crank lever, substantially as described. |

5. Inanengine, the combination with a cyl-
incler, its valve, a piston and piston-rod, of a
slide-bar moving with the piston-rod, a piv-

oted lever carried on said slide-bar, a bell- T

crank lever receiving motion from said piv-

()O

95

100

'105'

T10

115

120

oted lever and connected to the said valve and

means for changing the angle of said pivoted
lever so as to start, stop or reverse the engine,

6. The combination with a shaft constitut-
ing the axle of a vehicle and a steam-cylinder

surrounding said shaft and a piston working
i sa1d cylinder and means for imparting mo-

tion from the piston to the shaft, of means for

130
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supporting said cylinder so that i1t may be
turned in a horizontal plane to steer the ve-
hicle, substantially as described. _

7. The combination with a shaft constiiut-
ing the axleof a vehicle, a steam-cylinder sur-
rounding the said shaft and a piston in the
sald cylinder adapted to impart motion to said
shaft, of a frame in which said cylinder is
journaled on a vertical axis and a yoke con-
stituting part of the running-gear of the ve-
hicle in which said frame 1s journaled on a
horizontal axis, substantially as described.

8. The combination with a shaft constitut-
ing the axle of avehicle, a steam-cylinder sur-
rounding the shaft and a piston in said cyl-

inder adapted to impartmotion to the shaft, of

a yoke on the running-gear in which said cyl-
inder is supported, a,_umversal—]mnt connec-
tion between the said cylinder and the said

759,102

voke and means for turning the cylinder 1n a
horizontal plane, substantially as described.

9. The combination with an engine mounted
on a shaft and composed of a cylinder, a pis-
ton having a hollow piston-rod through which
said shaft passes and a collar carried on said

20

piston-rod; of a casing surrounding said col-

lar and formed with anendless zigzag groove,
pins on the collar working in said groove and
pins or projections on the collar working in a
longitudinal groove in the shatt, substantially

as described. |
In testimony whereof I have affixed my sig-
nature in presence of two witnesses.

HARRY JACOB HAYDS.

Witnesses:
Jos. B. CoxxoLLY,
AxTHoNY A. CoNNOLLY.
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