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To all whom it may concern:-

- Be it known that I, iyan HysLIN, a citizen of the
United- States, residing at Iundred in the county of
~ Cass and State of North Dakota, hwe invented a new
and usefy] Improvement in Automobiles, of which the

- following is a specification. - .
- Thisinvention relates toa supporting ste(,rmgor driv--
ing gear for. motor vehicles, ‘embodying a four w}mql
drive in which the power is at all titnes applied oquallv

Lt

| 10 to all fmu W hee]»- and in whlch bc}th axlea or all four
- whetls are used in steering.

The advantages of the invention are that ﬂllppmg of

the drive wheels on muddy or sandy roads, or in hill

~ climbing under high power, is prevented to a large ex-

15 tent, aswell as skidding or side slip or ahppmg on ":311(1)’

. ‘roads, or when 1unmn<r on an mchne or in making
abrupt turns. . S - > |

- .Other advantages with respect to construction and

- llghtncss of -parts, direct driving, and quick and effi-

- 20 cmnt,styermg, will be apparent fIOIﬂ thL folluwmg de~

geription and the drawings. - -

In the accol mpan}'mb dmmngq, Figure L is horlzontal
~ sectional view of the gear. " Fig. 2isa side elevation.
*  Fig.3isasectionon the line x— of Fig. 1. Fig.4isan
25 elevatwn showing the means for transmitting the power

) :_"fI'OII]. the’change spéed mechanism to the drive shaft.

' Referring specifically to the drawi ings, A mdlcatee a
longitudinal drwe shaft carried in 2 housing D whlch
‘extends lengthwlse at.the-middle line of the gear from

30 the front to the rear axle. This shaft i is-formed in two
~ ‘sections connected by 2 differential gear L properly lo-
cated for a convenient driving connection with the en«
- gine, and said shaft bas at each end a bevel pinion ¢
which encrages a larger bevel gear dlsk B which isset in
‘35 _the shaif casing R and engageg a bevel gear on the out-
-~ side of #he differential gear (! on.the divided sections of
the (]IIH 1g axles S. -The shaft casing is tubular, -as
_ usual, with a casting. or housing R’ at the middle, of
proper shape and suﬁment body to suppﬂrt the gears

40 referred to. -
The drive shaft Casing D forms a reach between the
front and rear axle casings and s provided af each end
 with 2 fork d the upper and lower branches of which
- embrace therebetween the. housjng R/ of the axle cas-

45 ing which is pivoted therein by pwat styds or trun-

nions r fitting -in appropriate recesses in the branches,
“and preferably with ball bearings O betwgen the hous-
ing and the fork. The housing R/ is sfotted as at .7

~ where the shaft A passes through, to allow the turn inei-
50 dent to steering, and the Sl{)t is eovered by ﬂa.nges ar
~_whichfit close and cover the slot in all pOBItI{JHﬂ mak—-

" ing it dust and oil proof. o
In advance of the middle of the reach D i 18 & tmns—

“verse horizontal tube E, which is preferably mtegral
99 . with the reach, and contains a steering shaft F which is
. rotated by means of a wormy wheel Gthereon engaged by

¥ 'c-_.'j

[ a worm H on the lower end of the sneermg colunm

Wthh _e;tends up. through the carriage body to con-
venient position for the driver, On each end of the
shaft I is a pinion T which pinions engage racks on'the 60
steering rods J, J%, J* and J® which are pivotally con-
nected to the a‘de casmgs R at front and rear. On the
right side, as shown, the front steering rod F engages the -
pinion T ahm'e and the rear rod J” engages the same |
below.” On the left side this isreversed, the frortrod J2 €5
¢ngaging the Pinion belf)w and the rear rod J? above, so
~when the shaft F is rotated, the front and rear axles are
turned in. opposite dl.re(,uons and are held at any de-. °
sired angle to steer the vehicle. - ‘
‘For transmistting the power froni the motor shaif o 70
the drive shaft, a sproctet K s fixed on the shaft k of

' the changé specd and reverse. gear and is connected to

the outside sprocket of the dlfferentlal L on the drive
shaft A by means of a chain Q which also passes over
idle sprockets M, on each side,; connected and supported . 75

desired. .~ - - - :

by a qua(lrllateml togele fr*tme P the bars of which-are -
pivotally connected at the ends of the shafts of the~
sprockets K,'L, M and M, respectively. - By this con-
| struction wbratlon or varjation. of the- vehlcle body
mth respect to the rutfnlng gear ‘does not vary the ten- 80
sion of the chain and the. pull of the chain is sustained
by.the frame and not-by the springs of. the vehicle.

The V&thl(, body. T may be supported on P]hptlcal

| ‘end springs’ mdlcated at N and ‘resting-on the fork of

the'reach at each.end, directly over the housing at the 85 |
middle of each axle. . One end of. the reach casing D
is. prov:tded with .a swivel P’ to a.llcww-r."r for dlstortmn or
twisting on uneven roads. ' - -

As will be seen, all the wheelﬂ are drwe Wheels and
-the dlrectlon of travel thereof will be substantially in 90"
line with the direction of travel of the vehicle.” Con-
sequently slipping or skidding will be practically pre-
vented and the driver will' have much better control
“of the vehicle. - The four-drive wheels will give twice-
as much hold on the road a8 two drive Wheels and there- 95
fore the wheels will be much less liable to dig down._
into snow or sand. :Also, by applymg power to two
axles instead of to four the str: n on the axles.and their ~
gears is correspondingly reduced; and.the diameter of . _
the wheels may be greatly mcreased without increasing 100
the strain on the axlesdnd geam and with the advan- -

tages of higher epeed a.pci eagier riding quality of larger

- wheels. ' In .consequence- of the double steering axles |

the vehicle will readily respond to. the steermg wheel, .-
since a slight ‘turn of the two axles in opposite dircc- 105.
‘tions will enable the dnver to, make as abrupt. atumas.

=

If desired in vehlcles of heavy construf'tmn or'in.
those deﬂlgned to carry heavy load=, such as ‘trucks and
drays, the reach D may he secured rigidly to'the rear: 110
axle ca&mg R and pinion e may engage the differential -
¢Cd_  tly without the mterposltmn of disk B at thu= |

=
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-rear axle. The rear end of the, body could then be |

supported on two springs. onc on each side and resting |

directly 'on the axle, and the steerings be effected by
swinging the front, axle alone.
6 differentials would hoth be placed on the same side of

the driving shaft. * S | N :

The quadrilateral frame P may of course have two of |
its sides adjustable in length in otder to provide a suit-
able chain tension. - - | o

10 1 qlﬁim .

1. In a running . gear, the combination with sectional |
axles and their caslngs, of a tubular reach casing connect- 1
Ing suid casings at the middle and joined at its ends by |
vertical pivots therelo, n drive shaft extendipg through
15 the veach easing and geared at the ends_to the axles,"and ‘|
T steering ¢oanections between the axle casings, L
TTETU20¥noacrunning gear the combination ‘with” sectlonal -
axles and their casings, of a tubular reach casingfmnuéi:t—_
ing the axle casings at the middie and pivoted thereto

-

reach casing and geared at its ends to the axles, sub-
stantially as sct forth. '

S. In g running gear, the combination with front and

- .

- rear axles and thelr casings, of a tubular reach casing |

20 ‘having forks at the.ends embracing and pivoted t6 the
axle casings, and a drive shaft in said veach casing and
geared at the ends.to the axles. I

4. In a running gear the-combination with front and
rear ‘axles, a middle reach. exfending between “the frong |

30 and rear axles, a eross shaft intermoediate the front and !

- rear axles, means for turning said cresys shaft, pinfons on
the shaft and racks meshing with said pinions ‘and . con-
nected with the axles, substantially as sef torth. -

9 The combination of front and rear axles, # cross

35 shaft between the same and provided with pinions and .
with a worm wheel, a shaft having a wormh meshing with
sald worm wheel whereby to turn the cross shaft, and
racks meshing with the pinions of the cross shaft and
connected with the axles, substantially ax set forth. .

40 6. The combination of the body, its running gear; a
drive ghaft in the rurining gear, a motor shaft carried by
the body, a driving belt and sprockets connecting the :

3 _‘;{?

In this case the axle |

1

T . , . ) ,IL.” - . '
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the driving belt whteteby to maintain its tension in ali
positions of the hody with respect to the running gear,

"substantially as seét forth..

. . In- a running gear, the combination ‘of front and
rear axles, and their casings having housings at the mig-

'

ends through the slots and fnto ‘the housings, and geared
to the axles, | _ o - o |
8 In a running gear the combination with front and
lear axles and casings _'thb_tfefqr, of a drive shaft exteud-
ing between the front and rear axles and geared:therewith
and a reach casing inclosing the drive shaft and forked at
Its ends for connection with the axle ecasings, substantinlly
as set forth. . - . o~ . R
*#r The combination .of front and rear axles and casings,
a reach at the middle pivotally’ connected at its ends to

~sald casings, a cross shaft and means to turn the same,
and connections between safd c¢ross shaft and the axles,

to turn the same pppositely. | | .'
10. The combination. of front and rear axles and casings,

a-reach at the middle pivotally. connected at’ its ends to
the casings, a eross shaft having means to'rotate the same,

| respectively, . . : e
11. 'The combination of an axle, and a longitudinal drive -

shaft geared thereto, of a mofor shaft, belt and. sprocket
gearing betwyeen the shafts, opposite idlers between the
sprockets, and a quadrilateral ftame pivotally céonnecting
to the shafts and axles of the'ldlérs, and supporting the
latter in tenslon dgainst the belt irrespective of vaiiation
In distance between the shafps, . =~ _ - SR

~ 12. The combination with w ‘8spring . supported vehicle
body and its. running gear, of .a drive  shaft extendiny
lepgthwise in the running gear, a motor shaft on the

hody, .a diiving belt and :sprockets connecting the shafts

motor ‘shaft and drive shaft, and a, toggle frame within

49

e |

iy

) L 4

dle ‘provided’ with - horigontal slots, a longitudinal reach
-casing pivotally conneeted at its ends_to the housings,
and a drive shaft ip said reach casing ‘and extending at its.

50

55

60

65

{ and pinions at its ends, and rack bars engaging opposite :'
sides of the pinions and connected to the axle casings

70

75

80

and means to ‘maintain - the ‘tension of the belt in all .

positions of'the'bodsr"'with*:rt:-ﬂpect to -the running gear.

~ Witnesses: -,
+ JouN Orits,
- MAx H. SerENLOW, T
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“EVAN HYSLIN. -
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