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_TO ail wnomw it may eoncern
Be it known that I, WiLriam N. SPRINGER

a citizen of the United States, residing at Pe-
oria, 1 the county of Peoria and State of Hh--
' nols, have invented certain new and useful
Inlprovements in Traction-Engines, of which

the following is a specification, reference be-
ing had therem to the eccomp enymg draw-

o lIlgS
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This’ mventlon relates to 1mpr0vements in
| trectron—engmesﬁ—-thet 1s, engines of the class

which are adapted to propel themselves over
the ground without requiring tracks—and is
a division of my application, Serlel No.
237,859, filed December 21, 1904.

O,ne of the objects of the invention 1s t0 SO -
construct and - relate the various essential

parts of a traction-engine that the boiler and
the parts immediately adjacent thereto shall
be relieved of the weight of the shafting and

- gearing and relieved of the strains exerted by

,2’5
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Jisa section on the

main frame, and the shafting and

'Flg

these parts when power 1S bemg transmitted

through them.
~Another object 1s to prowde a pecuherly--

constructed and peculiarly-arranged frame-

work of such nature that it can support the
boiler and the fire-box, on the one hand, and
the engine ﬁarts, the 1:>o*s;warer-—.ehefftingg;j and

gearing, on the other hand, 1n such manner as

‘fo have the latter firmly and rigidly held in
place mdependentl v of the former.

‘The invention also relates to other matters

of 1mprovement Whl(‘h are fullv set forth be- |
low.

Figure 1 is a side view of atractlen—eegme
embodying my improvements. " Fig. 2 1s a

plan view of the truck part, including the

rear driving-wheels, the steering-wheels, the

earmg,
the boiler and the cab being removed. -Kig.
3 is afront view of the vehicle on a lerﬂ'er
scale. Fig. 4 is a side view of a part of the

framework and shemnv also the boxes 111

‘which are supported the axle of the main
driving-wheels and the intermediate power-
transmitting shaft. Fig. 51s a plan view, of

a portion of the frame and the crank-shaft

‘withits associated parts and the elutch-shift- .

ing device for the two-speed mechanism.
shows a front elevation of the shifting
bars for the speed-controlling clutches and

the mechanism for operating the seme Flg
ine 7 7 of Fig.

cured directly

of the front end of the boiler.

| boﬂer

' the ﬁre—box C the engineer’s letform and
| D the cab, these parts bemo' of any form. of

construction now well known or of any pre-
ferred style. As shown, they are provided
with the usual engine adjuncts, such as

- Patented Jan. 29, 1907, "
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smoke-stack E, steem-deme F, globe—valve 60

i G, throttle device H, &ec.

The boiler, ﬁre—borc and other parts. above

referred to are supported upon the truck=.
frame or vehicle-frame entirely independ- -

ently of.the power-generating and power-
transmitting devices; the latter being so se-
to and supported upon the
framework as to relleve the boﬂer of ell
strain.. | e

The fremework of the vehicle or truck con-

sists of two longitudinally - arranged . side

beams or sills H and a central loncrltudmel

‘beam I, the latter being refembly In hori-
zontal plenes somewhat above the planes of

the beams H. The rear ends 1 of the side
beams H are at the rear edge of the platform,
and the beams extend forward by the side of
the fire-box and nearly to the vertical plane

longitudinal beam I has its front end consid-

‘erably in advance of the front end of the

boiler and extends backward to a transverse

035
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The central -

30 -

vertical plane considerably behind the front
ends of the side beams H. It is firmly con-

nected to the side beams by means of cross-
bers, plates, or brackets to be described.
J 1s a4 lete or bar secured to the upper

flanges of the side beams H and extending

8.CrOSS the frame from one beam to the other.
K is' a bracket which is formed with a

‘central vertical standard 2 and with out-

wardly-diverging legs, which have feet or

go

pedestals that are fastened to the upper
flanges of the beams H. The central part of =

this bracket K issecured by bolts 5 to the to]
flanges of the central beam I.- At the upper
end of the bracket there is a saddle 6, which

lies under and partly surrounds the boiler,

P 95

furmshmg for the latter support at the front

‘end. Under the central portion of the

boiler there is another bracket, (indicated as a
Whole by I..) 1t has a central .vertical up-

right part 7, with a saddle 8 at the top for the
" At the lower part 1t is'secured to or -
formed with a cross bar or plate 9, which'is
secured to the upper flange of the longltudl- ,

nal bar I. This bar is supported at its inner

100
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In the drawings, A mchcetes tl e boﬂer B, . end upon X trensvereely—errenged cross—ber .



- bolted to the top flanges of the side beams H.
The framework having the parts referred to

10

15

~ sleeve 14. This sleeve at its center is con-

20
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92 which extends from one side beam H

842,840

‘ __ permit freedom of movemer_it of the rod 24
to the other and is rigidly bolted thereto. | and of the fork relatively to each other. The

The rear part of the boiler structure is car- | screw-shaft 29 is rotated by a gear-wheel 33,

ried by standards or uprights M, which are
bolted to the outer sides of the fire-box, as
shown at 10, and have flanges 11, which are

and carrying the boiler and fire -box is sup-
ported upon front wheels N and rear wheels
0. The rear wheels are used as drivers, re-
ceiving the propelling power from the en-

gines, and the front wheels N are used for

steering. ,
The front axle is indicated by 12. It
passes through boxes 13 and through' a

nected to a hanger 15, the sleeve having a

strong pivot-pin 16, fitting 1n an eye or bear-

iIng 17 in the hanger. The hanger is pivot-
ally connected to the beam I, there being a
plate 18 bolted to the under side of the beam
and formed with pivot-lugs 19.
20 connect the ends of the hanger and pivot-
lugs 19. In order to have a resiliency of con-
nection between the axle 12 and the frame-

work and parts carried thereby, I interpose

a spring 21 between the sleeve 14 and the
plate 18. - o

The beam 1, together with the frame and
the parts supported thereon, can. move down
and up relatively to the axle under the com-

pression and the expansion of the spring 21,

the hanger 15 being allowed to slip in relation
to the arm or pin 16, which is made suffi-
ciently long for this purpose. The boxes 13

“are formed on or secured to the steering-fork

22, which 1s arranged horizontally and ex-
tends backward te devices by means of which
this fork can be moved laterally. The fork

- has a sleeve 23, 1n which fits or telescopes a

50

 brackets 30, bolted to the front ends of the
longitudinal side beams H.. When the shaft
29 1s rotated, 1ts thread, which engages with

33

60

65'

rod 24. This rod at its rear end has block-
halves 25 secured thereto, each of these
block halves or sections having a trunnion-
pivot 26, one projecting upward and the
other downward. '

27 18 a fork, the arms of which are connect-
ed to the trunnion-pivots 26.

28 is a nut mounted on a transversely-

arranged screw - threaded shaft 29. This
shaft 1s mounted in depending hanger-

the nut 28, ‘will cause the latter to move
transversely of the machine. The fork 27 is
pivoted to the nut by trunnion-pivots 31.
When the shaft is rotated and the nut is
moved longitudinally thereof, it carries the
fork with 1t, and as the latter 1s connected to
the.rod 24 the latter is also moved laterally,
this causing the fork 22 to swing around the

- vertical axis at 16 and to move the axle 12

to one line or another inclined to the path of

advance of the machine. The pivots at 26

Hinge-bolts

s

‘machine i the desired direction.

| the ends of the axle 37.
ported on the side beams H of the frame and

downward movement.

secured to 1t, this wheel being driven by a
pinion 34 on a sheft 35, mounted on one of
the brackets 30.

36 1s a bevel-pinion on the shatt 35, mesh-
g with a bevel-pinion 37 at the end of a

70

shaft 38, which extends back to the engi-

neer’'s cab or to a point where 1t can be read-
ily rotated by hand. When it is so rotated,

1t will through the gearing just referred to

rotate the serew-shaft 29 and cause the latter

75

to move the nut 28 toward one side or the

other of the machine and accomplish the ad-
justing of the front wheels, so as to steer the

wheels or driving-wheels O are mounted on
This axle 13 sup-

extends from points outside of one across the
frame to points outside of the other. It is

gecured to the frame by a yielding holder.

38 39 are two box-halves which surround
the shaft and which are clamped together by

bolts 40. These bolts have collars, the ex-

tended parts being indicated by 42. 43 is a
cross rod or plate near the lower ends of these
bolt extensions. o '

44 and 44 are nuts at the lower ends of the
bolts which hold the cross-plate 43 in posi-
tion and by means of which it can be adjust-
ed vertically. ' '

45 45 are springs, of which there is one

‘around each of the bolts 42, each spring

bearing upward against the beam I and bear-
ing downward against the cross-plate 43.

46 46 are guide-brackets bolted to the up- '

The rear.

80
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per flange of the beam I and Iying 1mmedi-

ately adjacent to the parts 38 39.

1t will be seen that the frame-beams H un-
der the weight of the boiler and other parts
resting upon the.frame can move downward
relatively to the axle, the guide-brackets 46
46 slipping down and up at the ends of the
box 38 39 and the springs 45 yielding to the
. When the springs are
free toreact, they lift the frame and the parts
carried thereby.

The engines to be referred to more fully
below drive the ground-wheels O through
shafting and gearing, as follows: 47 is the

crank-shaft, which is provided with gear-.

wheels 48 49, adapted to be alternately con-
nected to the intermediate shaft 50. This
shaft carries at one end a gear-wheel 51,
adapted to be driven by the gear-wheel 49
and which in turn drives the outer part or
wheel 52 of the compensating gearing (indi-
cated as a whole by P) and having the two
driven elements 53 54, these being pinions
which respectively engage with the gear-

‘wheels 55 56, one secured to one of the drive-
~wheels O and one secured to the other.~-At

the other end the shaft 50 carries the gear-

10§
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wheel:51"; which-meshes with the gear-wheel
48: “The..eompensating: gear P 1s on. the

counter-shaft Q, which is mounted in bear-

iii'g's-'&t::57-,:.-oni‘;h‘e.'-fmine—b'ars H.

-7:In erder:to: maintain proper driving-rela-

tionship:between ‘the. counter-shaft and the

oround-wheels and avoid disadvantages that
would: result: from the vertical play of the

. framework in relation to the rear axle, 1 em-

ploy radius-bars 58, each having a hinge or
pivotal engagement -at one end with the
counter-shaft and at:the other end with the
rear axle These radius-bars may be ar-

» ranged immediately inside of the mam driv-

ing-gears 53.55 on one side and 54 56 on the
other side-at. any suitable lines. I
- 'The engines.are:indicated by R R. Iach
has the evlinder 59, the guide 60, and the ex-

tension-plate 61, which. extends forward to
the crank-shaft 47. -Each cylinder is bolted:

to the above cross plate or bar J. The rear
parts of the extension-plates 61 are cast with

“or secured to bearing=stands 62, in which the
- crank-shaft is mounted. ' -

" The outer bearings of the crank-shaft are
indicated at 63. These and the bearings at
62 are secured to a cross-plate 64, which ex-
tends from one side beam H to the other.
- 64® are the valve-chests, and 65 are the

valve-rods. ~These are pivoted to the arms |

66 of rock-shafts 67, which are mounted 1n
bearings on the under side of the guides 60.
.68 are the eccentric-rods connected to
.- crank-aria 69 on the rock-shaft 67, these ec-
centric-rods being connected to eccentrics 70.
- The engines can be reversed in any well-
known manner. For illustration 1 have
shown a valve-gear of the well-known hnk
tvpe, with sliding blocks for controlling the

eccentrics. ,These blocks areindicated at 71,
they being meounted in guides 72, which are

pivotally supported, as indicated at 73, about
the axes of which pivots they are free to be
swung by link mechanism comprising the
links 74, pivotally connected at their upper
ends to the said swinging guides and at their

lower ends.to the upper ends of the lever-

arms 75, which arms are rigidly secured to a

transversely-arranged shaft 76, mounted 1

suitable bearings on the engine-frame. 77 1s
an arm rigidly secured to the said shaft. 78
is a pitman pivotally connected at its forward
end to the rear lower end of said arm 77 and
at its rear end to a lever-arm 79, rgidly se-
cured to-a cross-shaft 80, mounted in bear-
ings on the frame-bars H. |

* 81 is a reversing-lever mounted on the plat-
form of the engine or at points accessible to
the engineer and connected to the rock-shaft
80 by a link-rod 82 and a crank 83.

. The throttle-leveris indicated at 78%, it be-
~ing connected by a link 79’ with a throttle-

‘valve at 80’, which may be of.any usual or
nstruction. The steam 1s_car-
ried from the globe-valve G through a hori-

preferred . construction.

S 842,840
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zontal duct, (indicated by 81".): . This passes
“through the water and steam chamberin the-

hoiler and then through the end:wall-at QY of

the chamber and is connected to the vertical. -

duet 83’ whichpasses downward through the
chamber at 832 to the governor-valve chamber

842 The valve in this chamber is controlled

by the governor devices84. From the valve--
chamber the steam passes through the ducts
85 to the steam-chests 64*. The exhaust- j
steam is taken through exhaust-ducts having
the curved parts 86 and the vertical parts 87,
which are united at S8 to the vertical duct
89, which extends upward to points immedi-
ately below the smoke-stack K, through
which latter the exhaust 1s driven for in-
creasing the draft when it 1s desired. '

The upper part of the front end of the

boiler is laterallv braced by means of stay-

rods.90, which are formed with feet 91, that
are fastened to the beam I by a clamp-plate
92 and bolis 93. . - L

The wheels 48 and 49 on the crank-shaft
are loose, one at one end of the shaft and the
other at the other end. 94 94 are clutches

feathered to the shaft 47 and adapted to slide
‘thereon, the wheels 48 and 49 having clutch-

{aces, with which, respectively, the clutches
94 can engage. B
A7" 1s a beli-wheel secured to the shaft 47
and adapted to transmit power from the en-
oines to whatever machine is to be driven by
it. It also serves as a momentum or fly
wheel to -assist the engine when it 1s being
used to propel the machine along the ground.
The mechanism for shifting the clutches to
throw into operation either set of speed-gear
is indicated as an entirety by S. Preferably
it consists of the transversely-arranged su-
perpoesd sliding bars 95 96, each of which
carries at its outer end a clutch-fork 97,
which is adapted to engage with the collar ot
the adjacent movable clutech-jaw. The lower
one of these two barsis supported near either-

‘end upon uprights 98, which are rigidly se-

cured to the side bars H of the frame. 95’
is & downwardly-extending pin arranged to
fit into a slot 96’ in the adjacent end of the
bar 96. | o I
99 is a transversely-arranged rod or shaft
carrying at one end a double-grooved cam

100.

101 is a roller- pivotally connected to the

bar 95 and arranged to engage with the walls

o

of one of the cam-grooves in the cam’ 100.

| The shifting bar 95 Tas a slot at 95* through
_Which]t)rojccts a stud or pivot rigidly secured

to the bar 96 and carrying at its upper end a
roller 102, which is arranged to engage with

- the walls of the second cam-groove in the

cam 100. These cam-grooves are so arranged
in relation to each other and to the rollers

“which they cont rol as ﬁfuh)__ cause the shiftin ¢ of
| the bars 95 96 in either direction, according
| to which the shaft 99 isrotated. 1t will thus 130

100
105
110
115
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”125‘
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in one direction the bar 95 will be projected
in.sueh. manmner as to disengage the movable
olutch element controlled by it from its ad-

jacent: eluteh element; and the bar 96 will be.

shiited so-as- to-eause the clutch element con-
trolled: by it to operatively engage with the
adjacent.clutch element. The bars 9596 are
cgpable of movement relative to each other,

and. the grooves in the cam, which may be
sections: of: helices, are so correlated as to

cause - both of the bars 95 96 to hold the

tively; in inoperative position In certa&in posi-

trons.of adjnstment of the rod 99, thus pro- |

-vading for the running of the-engines free and

20

30

35

independent of the traction - gearing:either:

tor the purpose of getting up-speed or for the

*gttrp_eae- of transmitting: power through' the

belt-wheel and the belt for any desired pur-

pose. . | ~

The outer ends of the bar 99 are squared
bo recerve a wrench or any suitable device for
engagmg with them in order to. turn the said
rod: - When desired, suitable mechanism can

gineer’s platform, by means of which it is
possible to control the rotation of the said rod
without the necessity of the operator leaving
the engineer’s cab. - |

‘What 1 claim is— S

1. In a traction-engine, the combination
with a frame, steering-wheels, a motor, and
traction-wheels, of a two-speed transmission-
gearmg. interposed between the said motor
and the traction-wheels,- clutches for con-
necting up the-gears, shifting rods, one for

- each of sard clutches, and means for simulta-

40

neously actuating said rods to cause them to
operate the movable elements of said

" elutehes.

4:5

85
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2. In. a traction-engine, the combination
with a frame, steering-wheels, a motor, and
traeetion-wheels, of a two-speed transmission-
gearing inferposed between the .said motor

and the traction-wheels, clutches for con-
necting up the gears, shifting rods, one for

each of said clutches, and means for simulta-

neously shifting said rods in one direction or

the other to operate the movable elements of
said- clutehes. e

3. In aroad-éengine, the combination with
a frame, steering-wheels, a motor, and driv-
mg-wheels; of a two-speed transmission-gear-
ing interposed between the motor and said
driving-wheels, the clutches for connecting
up each set of gears, shifting rods for operat-

ing each of said clutches, and-cams for con-

trolling the said rods. =~ - |

- .

4. In a road-engine, the combination with

- a frame, steering-wheels, a motor, and driv-

LI 5; N
' L)
R | -1 L]

W+ K '

e

ing-wheels, of a two-speed transmission-gear-

ing interposed between'the motor and said

driving-wheels," clutches’ for connecting up

enchiset of gears, shifting rods for controlling

be seen that when the said shaft 99 is-turned I’

J

842,840

said clutches each movable independently of
the other, cams associated with said rods for
shifting them,  and means for operating said
cams simultaneously. '

5. In a road-engine, the cembination with

a frame, steering-wheels, a motor, and driv-
Ing-wheels, of a two-speed transmission-gear
ing 1nterposed between the motor and saia

driving-wheels, clutches for connecting up
each set of gears, shifting bars, each adapted
to control one of the said clutches, a worm,

ol Y | 0 ¢ | projections on said rods adapted to be en-
cluteh: elements: controlled by them, respee- |

gaged bysaid worm. and means for actuating
the worm. L

6. In aroad-engine, the combination with
a Irame, steering-wheels, a motor, and driv-
ing-wheels, of a two-speed transmission-gear-

ing interposed between the motor and said

driving-wheels, clutches for connecting up

“each set of gears, shifting bars, 'each arranged
to control one of said clutches, and means as-
‘sociated with said bars for moving them in

the same direction to cause the disengage-
ment of one clutch and the engagement of

1€ | the other and for moving one bar relatively
be.arranged between the rod 99 and the en- |

to the other in order to shift each movable

~clutch element into operative position.
7. In a traction-engine, the combination

with a frame, steering-wheels, an engine on

sald frame, and traction-wheels, of a shaft

170

75

85

90

95

between the crank-shaft of the engine and

the axis of the traction-wheels, a two-speed
transmission - gearing interposed between
sald counter-shaft and said crank-shaft and
arranged to drive the counter-shaft at differ-

| ent speeds, the gears for each speed on the

crank-shaft being loosely mounted thereon,
clutches, each adapted to connect one of said
loose gears to said crank-shaft, shifting bars
each connected to the movable element of

| one of said clutches, means for moving said

bars to cause the engagement of one of said
clutches and the disengagement of the other
one, and power-transmitting devices con-
necting the said counter-shatt with the said
traction-wheels. - '

8. In a traction-engine, the combination

‘with steering-wheels, a rear axle, and trac-

tion-wheels mounted on said rear axle, of a
frame supported by said wheels and yield-
ingly mounted on said rear axle, an engine
secured to the frame, shafting and gearing 1n-
cluding a counter-shaft interposed between
said engine and said traction-wheels, and ra-
dius-bars connecting said counter-shaft and
rear axle, each radius-bar having the axis of

its pivotal connection with the counter-shaft

coincident with the axis of the said. counter-
shaft. |

9. In amotor-vehicle,the combination of a.
suitable frame, steering-wheels connected to
the frame at one end thereof,anon-rotaryrear
axle extending transversely across the frame
at one end thereof and yieldably connected

| to said frame, a motorsuitably secured to the

100
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frame, traction-wheels loosely mounted on | rear axle and free to turn about the axis-of
either end of said rear axle, shafting and | said axle independently of the frame. o
gearing including a counter-shaft interposed |  In testimony whereof 1 aflix my signature
betweesn said motor and said traction-—wﬁeels, ‘1In presence of two witnesses. _
and radius-barsconnecting said counter-shaft | WILLIAM N. SPRINGER.
near either end thereof to the adjacent end | Witnesses: '
of said rear axle, each of said radius-bars hav-

Gro. T. KLEIN,
ing its rear end loosely mounted upon said R. A. WHEELER.
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