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"UNITED STATES

PATENT OFFICE.

BYRON JACKSON, OF SAN FRANCISCO, CALIFORNIA.

TRACTION-ENGINE.

SPECIFICATION forming part of Letters Patent No. 502,820, dated August 8, 1893.
Application filed November 8, 1890. Serial No, 370,497, (No model)

_ To all whom it may concern:

Be it known that I, BYrRon J ACKSON of the
city and county of San I'ranciseo, State of

- California, have invented certain new and

[O

useful Improvements in Traetion - Engines;
and I hereby declare the following to be a f ul]
clear, and exact description of my lnventlon

such as will enable others skllled in the art to |

make and use the same.
My invention relates to certain lmprove-
ments in that class of machinery known as

~ traction engines, adapted for hauling and also

for motive power to be applied to other ma-
chines, and has for its object an increased ef-
ﬁclency and economy in such engines, also
a reduction of their weight in ploportlon to
the power they develop.

The invention consists in the construction,

- combination and arrangement of the several

20

~engine embodymﬂ' my improvements.

29

30

35

parts substantially as will be heremafter de-
scribed and claimed.

In the annexed drawings illustrating my
invention: Figure 1 is a side elevation of an
Fig.
218 a plan of the same showing the p051t10n
of the various parts in & horlzonta,l plane.
Fig. 3 1is a side view of the equalizing gearing
tor distributing power to the traction wheels
of the engine. Fig. 4 is a section taken on
line a, b, of Fig. 3. Fig. 5 is a plan of the
hydr&uhc apparatus for controlling the steer-
ing gearing of the engine. Fig. 6 isa section
taken on line ¢, d, through the axis of Fig. 5.
Fig. 7 is a partla,l sectlon taken on line f) ¢,
of Figs. 5 and 6. Fig. 8 is a sideview of the

_ Steermg wheel of the engine, the central bear-

40

50

ing and bow-frame being in section. Fig. 9
18 a horizontal section through the steering

wheel, and side view of the axis and connec-'

tions. Fig.1l0isalongitudinalsection through
the bearmgs of the axle of the steering Whee]

Fig.12isaside view of the bracketand springs
 that support the boiler on the rear axle.

Fig.
11 is a section on line m, n, of Fig. 12, show-

-1ng the arrangement of the adgustmg SCrews

of the bearlngs of the rear axle for tlghtemn o
the driving chain.

Referrmg now to the drawings, Figs. 1 and
2, 1 mount the engine (1) direetly upon the
boiler (2), and also.attach the rear axle (3) to

the boiler, so as to avoid as far as possible:

frame work of any kind. To avoid a com-

plication of parts, and to facilitate the appli-

cation of power to all the bearing wheels, I |

employ but a single wheel (4) in front. This
leaves a clear way for belts from the driving
wheel (5) when the engine is employed for

55 -

driving other maehmery, such as thrashing |

machlnes, pumping machinery, or saw mills, -
The front extension (104) of the boiler (2)
| I make of thicker plates than other parts, so
a8 toprovide extra strength for attaching the

frames (80) extending from the boiler to the

axis of the front wheel (4); also for support-

ingotherpartsof the machinerybolted thereto.

The counter shaft. (6) is driven from the
engine shaft (7) by means of spur gear wheels,
as shown in the side elevation, Fig. 1, and
power 18 transmitted from the shaft (6) by
means of pitehed chains (8 and 9) tothe bear-
ing wheels (4 and 17), such chains being
lighter than other kinds of gearing, bemdes,
by reason of their flexibility, allow free move-
ment of springs between the boiler (2) and
the axles on which it is mounted. They also

permit considerable play of the bearings of

the main axle and other connected parts
The chains (8 and 9) become longer by reason
of wear.
vices shown in Flgs 11 and 12. |

The bracket (10) is bolted to the boiler (2)
and connected with a housing (15) to receive

a strong coil spring (11) on which the bracket

(10) rests. 'This spring takes its bearing on
the axle (3) by means of the ecap (13) with ex-

This I provide for by me'&ns of de-

bo

/¢

80

35

L

tensions (12) planed to fit into the housing

(15) as shown in section in Fig. 11. “The

weight of the boiler thus rests on the journal
(14), on which ismounted one of the rear bear-

) 90
-provides for a free vertical movement of the

ing wheelsof theengine. This, it maybeseen

bracket (10), and of the boiler to which it is

bolted. There 18 also a horizontal adjust-

ment of the axle (3),asshown in the sectional -

view, Fig. 11, the housing (15) being moved
with reference to the bracket (10) by means
of the screw (16), which is threaded in the
lug (18) of the bracket (10). By turning this
SCrew 816) the housing (15) and axle (3) are
moved forward or back with reference to the

bracket (10) Ienwthenmﬂ' or shortening the-

driving chains (9) shown in Figs. 1 and 2.

" The front bearing or steering wheel (4) is
‘mounted on the front axle (19), as shown in

e . LH": |_-' s b, ot s e i
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100
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Figs. 8 and 9, by means of a gimbal bearing | To the other end of the shaft (43) is-attached a,

composed of members as follows: The shell
(20) forms a nave or hub for the wheel (4) to
receive the spokes, as shown, and is provided
on its interior with strong bosses (21) to re-
ceive the studs or pivot pins (22), connecting

the pivoted ring (23) to the shell (20).

Passing through the axle (19) and also

through the sides of the ring (23), is a strong

IO

20

30

35

40

45

50

55

6o

05

cross stud or pivot pin (24), connecting the |

ring (23), and the wheel (4), to the shaft 19.
These members form a gimbal or universal
bearing for the wheel (4), so that it is free to
turn in a horizontal plane while revolving

with the axle (19), and thus permitting the |

engine to be steered or directed, as will be

more fully explained hereinafter.

To prevent deviation of the wheelin a ver-
tical plane, I employ a yoke (25) rigidly con-
nected to the shell or nave or hub (20), as
shown 1n the section, Fig. 12.
ing supported by a pivoted bearing (87) to the
strong bow frame (26), holds the wheel (4)
rigidly in a vertical plane, but permits it to
turn horizontally, as before explained. The
bow frame (26), is journaled on the axle (19),
as shown, and sustains the front end of the
boiler (2), by means of the brackets (80), as
shown in Fig.1. The yoke (25), besides keep-
ing the wheel (1) in a vertical position, is also
employed in connection with other mechan-
ism for turning it in a horizontal plane, to
steer or guide the engine, as will be hereinaf-

ter explained.

Referring to the hydraulic apparatus em-
ployed for steering the engine, and shown in
detail, Figs. 5, 6, and 7, the hydraulie cylin-
der (27) is of the usual construction; the 1iu-
let and escape of water to opposite sides of
the piston (28) being governed by the slide
valve (29). The piston rod (30) has on its
end a squared extension (31) that takes its
bearing on the bow frame at (102). To this
extension (31) is attached by the swivel eye
bolt (32), a connecting link (33), which is at-
tached at (103), to yoke (25), and by this
means to the wheel (4), so that the course
of the engine is directed by the position of
the piston (28), and consequently controlled
by the valve (29). This valve is moved by
an attendant who is seated at (34) Fig. 2,
within reach of the hand guide or index
pointer (35) or the foot guide lever (36), on the
same shaft (37), either or both of which can
be used at pleasure. A link or connecting
rod extendsfrom the vertical guide shaft (37),
Fig. 2,to the crank (38), Fig. 7, and this turn-
ing the eccentric pin (39), movesthe lever (40),
and at the same time the valve rod (41) and
valve (29), controlling the movement of the
piston (28). As, however, such movement
when commenced would continue to the ex-
treme stroke of the piston (28), I provide other
gearing to govern the range of this steering
movement, as follows: Thelever (40) has not a
fixed fulerum at the top, butissupported there
by a erank (42) on the end of the shaft (43).

This yoke be- |

s S ————— e s e e ————
Tyl .y g -

crank (44), and this is again connected to the
extension (31) of the hydraulic piston rod (30)
by the link (45), and the stud (46), Fig. o.
Now it may be seen that when the valve (29)

is moved by the hand apparatus (35, 37, 88,

39) and the piston begins to move accordingly,
there is at the same time a reverse closing ac-
tion by means of thelink (45), cranks (44 and
42), moving the top of the lever (40), so that

70

75

a given awmount of movement of the hand

searing produces a corresponding amount of
movement of the piston (28), and no more.
The dotted lines a, a, @, @, Fig. 6, show the
extreme range of the cranks (38 and 44). In
this way the operator or steersman can set

| the wheel (4) at any required angle with ref--

erence to the engine, and thus direct Its
course. To determine the angle of the wheel
(4) and the course of the engine, [ provide a
hand guide or index pointer (35), Kig. 2, the
line of which in all positions will correspond
to the course the front wheel is traveling.
The water to propel the
from the boiler feed pump, and if that supply
is insufficient in quick turning, connection 18
made with the bottom of the boiler, so that the
supply of water under pressure is at all times
ample. The water after being used 1S ex-

| hausted at (47) Fig. 6, and returned to the

feed-water supply tank, so that butlittle heat
is lost in thus employing the steam water
supply for steering the engine. Although I
have described herein this hydraulic arrange-

ment for steering, yet 1 do not specifically

claim the same. | N

Referring now to the means for distributing
propelling power to the front and rear wheels
of the engine, I employ equalizing or compen-
sating gearing as shown in detail in Figs. 3
and 4. The intermediate spur wheels (123)
connecting the engine shaft (7) to the wheel
(79) being only to transmit power and permit
arrangement of speed relatively between the
engine shaft (7) and the propelling or counter
shaft (6), no deseription of these is necessary.
The object of the devices shown in Figs.
3 and 4 is to transmit an equal amount of
power to all the bearing wheels or an unequal
amount between them, also to change their
speed relatively, so that the front wheel (4),
can be driven at an increased speed in mak-
ing curves, or for any other purpose.

The construction and operation of the gear-

ing are as follows: The strong shaft (6) is
mounted in bearings (81) formed in the frame
or bracket (82) which is bolted to the shell of
the boiler. Onthisshaft (6) is keyed the bevel
wheel (89) and also the chain or sprocket
wheel (84); all other wheels are loose as re-
spects the shaft (6). The driving chains (2)
connecting to the rear bearing wheels pass
round the two chain sprocket wheels (84 and
85) and the driving chain to the front driv-
ing wheel (4)

et wheel (86). The bevel wheel (87) is con-

nected to the chain sprocket pulley (85) by

piston (28) I take

80

Do
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passes around the chain sprock-
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means of the sleeve (88) and the bevel wheel

2. In a traction engine, driving chains con-

(89) is connected to the chain pulley (84) by ! neeting front and rear driving wheels to the

means of the shaft (6), driving the rear bear-.

ing wheels (17) as shown in Fig. 2. The two
bevel wheels (87 and 89) are driven by the
bevel pinions (90) which have their bearings
in the spur wheel (91). The wheel (91) has
bearings at (101) on the shaft (6) and isdriven
by the spur pinions (93) made solid with the
twolarger spur pinions (97) running loosely on

~the studs (94 and 95) fitted into and through

the main wheel (79). Intothe two larger spur
pinions (97) meshes the spur wheel (98), and
these two into spur wheel (99), attached to
the chain sprocket wheel (86), from which the
driving chain leads to the front bearing and
steering wheel (4), and the two pinions (93)
mesh into the spur wheel (91), from which
power 18 conveyed to the two rear bearing
wheels (17). In thisarrangement of gearing,

~when all the wheels are free, power applied to

the main wheel will be transmitted to the
front bearing wheel (4) and to the rear wheels

(17) in the ratio of the spur wheels (91, 93,97, | n j
| any direction in a horizontal plane or held in

99) and with the proportions shown, about

as three to one, that is, one third to the front |

wheel (4) and two thirds to the two rear driv-
ing wheels (17). If howeveralike amount of
force and speed is to be transmitted to all the
bearing wheels, then a stop pin (100), shown
in Fig. 4, i1s pushed in, and locks the bevel
(90) so that the whole train of wheels, with
the main wheel (79) and shaft (6), revolve to-

gether. If will be understood that the rela-

tive changesin speed and power, between the
rear and front bearing wheels, can be varied
by the proportionsof the spur pinions (93 and
97) and the wheels (91 and 99). A
The engines when not employed for trac-
tion purposes, can be applied to driving ma-
chinery of any kind, and require no change

other than disconnecting the traction gearing

|

from the engine shaft (5) and placing a driv- I

ing belt on the wheel (7). o |
Having thus described the mode of con-
structing and applying my improvements to

fraction engines, what I claim as new, and de- |

sire to secure by Letters Patent, is— -

1. In a traction engine,driving chains cou-
necting both the rear bearing and the front
bearing and steering wheels to the driving
power, so that all the wheels of the engine
may bedriven when required, said rear wheels
being mounted upon movable bearings so that
they can be adjusted to compensate for the
wear of the driving chains, fogether with the
steering yoke, arranged in connection with
the front wheel, substantially as described.

I

power so that the front bearing and rear
steering wheels can be driven faster than the
rear wheels when all are connected 8o as to
turn the engine quickly in a curve, the said
rear wheels being mounted upon movable
bearings so that they can be adjusted to com-
pensate for the wear of the driving chains,

g

60

and said front wheel being mounted on the

front axle by means of a gimbal bearing free
to turn in any direction in a horizontal plane

substantially as specified. _ E
- 8. In a traction engine, connecting chains

70

for driving both the front and rear bearing

wheels so that
same or aft dif

‘erent times and speeds, said

pensate for the wear of the driving chains,
substantially as described. | _
4. In a traction engine, the front bearing

they may be driven at the

75

rear wheels being mounted upon movable
bearings so that they can be adjusted to com-

8o

or steering wheel mounted on front axle by

means of a gimbal bearing, free to turn in

a vertical plane by means of a steering yoke
connected to the gimbal by a universal bear-

| ing, the said yoke being supported at its top
by a bow-frame bearing on the front main

axle, substantially as deseribed.

5. In a traction engine, a front bearing and
steering wheel connected with the driving

power mounted on the front axle in the man-
ner described, a pivoted yoke frame spanning
the rim of the wheel at the top and attached
by a swivel bearing to a second bow frame
hinged on the main axle, a wheel connected
with the steering gear and capable of turn-

substantially as described. |
6. In a traction engine,a front bearing and

steering wheel, connected with the driving.

power and mounted on the front axle by
means of a gimbal bearing, a pivoted yoke
frame supporting the rim of the wheel at the
top and attached by a swivel bearing o a
second bow frame hinged on the main axle
and a hydraulic piston connected to the yoke
frame so as toturn the wheel aboutits vertical
axis and thus steer
as deseribed. | |

In testimony whereof I have hereunto af-

fixed my signature in the presence of two

witnesses. - .
- o BYRON JACKSON.
Witnesses: | | -
ALFRED A. ENQUIST,
W. D. BENT, Jr. |

the engine, substantially

0O
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| ing in any direction in a horizontal plane,
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