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N° 5738

COMPLETE SPECIFICATION.
_Improvements in or relating to Change Speed Gears for Motop-ca'.rs.

I, Vincenzo Lancia, Manufacturer, of 31 via Petrarca, Turin, Ituly, do hereby
declare the nature of this invention and in what manner the same is to be per-
formed, to be particularly described and ascertained in and by the following
statement : — :

This invention relates to a system of change spced gear by means of which
it is possible to have two or more live axle or direct cngagement speeds, the
transmission being obtained by means of a single toothed wheel adjustable on
the driving spindle and capable of giving other reduced speeds, as well as the
reverse, by means of counter-shafts. ' ’

The accompanying drawings show several constructions according to this
invention, : . )

Figure 1 being a plan and seclion through- the axis of the driving spindle,
of a change speed gear with three speeds, ° -

Figure 2 shows the same type modified, so as to obtain four speeds, and

Figure 3 is a section on line X-—X of Figure 1, .

Figure 4 shows on an enlarged scale a detail of the gear for shifting the wheel
transmitting the movement, :

Figures 5—7 show diagrammatically threce methods of mounting the change-
speed gear on the chassis of the car, )

Figurg 8 shows on an enlarged scale the method of fitting in accordance with
Figure 6, ;

TFigures 9 and 10 are respectively front and side elevation of the transmission
of the drive gear, and

Tigure 11 shows on an eunlarged scale the fitting according to Figure 7.

As will be seen in Figure 1, the driving spindie 1 is mounted on bearings 2
and 3, and carries a toothed wheel 4 longitudinally adjustable on it, but keyed

to the spindle itself by means of projections 5 (Figure 3). In line with the

spindle 1, is mounted by means of bearings 2 and 6, a spindle 7 engaging at

one of the ends with the rim of the differential, whilst at the other end it is-

provided with a cylindrical cap 8 with inner teeth 9.  Concentrically with
the spindle 7, and so as to-rotate on the latter, is mounted a tubular spindlle 10
resting also on bearings 12, 13 secured to the change-speed gear box.

The said tubular spindle 10, intended to transmit the movement direct to the
rear spindle, is provided at its front end with a cylindrical drum surrounding
the cap 8 and provided with inner teeth 15 identical with the teeth 9. If the
drum 14 is provided with an outer toothed wheel 16, it will be possible to
obtain, by means of a counter-shaft 17 carrying the wheels 18 and 19, a reduced
speed, and in the same way, with a double toothed wheel, the reversing will.be
obtained. : )

The toothed wheel 19 of the countershaft 17, or the corresponding wheels
of any other counter-shafts that may be wused, must have their pitch circle
tangential to the cylinder on which are arranged the pitch circles of the toothed
wheels 9 and 15. ' ‘ ' '

In that way, the longitudinally adjustable pinion 4 keyed to the driving
spindle 1 can be brought into engagement with the inmer toothed wheels 9
and 15, as well as with the wheel or wheels 19, and thus two speeds in direct
engagement and the reduced speed can he obtained by means of a single pinion 4,
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If the pinion 4 is brought into the position I on the spindle 1, it will cngage
with the toothed wheel 9 of the cap 8, und the rotation of the spindle 1 wull
be transmitted direct to the spindle 7, and by the bevel pinion 24, to the rim 26
secured to the differential. ' . ] '

If the pinion 4 is in the position shown in Figure 1, the rotation of the
spindle 1 is not transmitted to the rear axle, whilst if the pinion 4 is in the
position IX, it will éngage with the toothed wheel 15, and the driving spindle
is then-connectod by means of the cylinder 14 to the spindle 10, the pinion-26
of which engages with the rim 27 sceured to the differential. o

1f the pinion 4 is brought into the position LI, there will be no transmnission.
In the position TII, the pinion 4 is in engagement with the wheel 19 mounted
on the spindle 17 which, by means of the toothed wheel gear 16, 18, transmits
to the drum 14 a reduced speed. ‘The position ITT' of the pinion 4 does not
give any transmission, and the position IV can be used for reversing by engage-
ment with the pinign of a countershaft (not shown in the drawing).
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In order to bring about the shifting of the pinion 4 on the driving spindle 1, -

a fork cngaging with the pinion 4 in the well known manner could be used.
A rod 20 is used, mounted in the interior of the spindle 1 which is consequently
tubular, and the pinion 4 is connected to the rod 20 by means of a pin 21 held
in place by a screw socket 22, the spindle 1 being provided with two slots 23
in which the spindle 21 can move (Ifigure 4).

The .arrangement shown in Figure 2 indicates the method for obtaining two
or more reduced speeds by means of a single counter-shaft, with the. advantage
that during the driving with one of the speeds in direct engagement, there is
no toothed wheel in engagement, except one of the toothed - wheels 26, 27
or 24, 25, which improves the efficicncy and reduces nvise during driving.

To that end, to the spindle 7 is keyed in a longitudinally adjustable manner
a sleeve 36 provided with toothed rims 37 and 38 which can engage respec-
tively with the toothed wheels 39, 40 of the drum 14,

In order to bring the pinion 37 or the pinion 38 into engagement with the
corresponding toothed wheel of the drum 14, the sleeve 37 is surrounded by a
fork 41 connected to the rod 42 longitudinally sliding in the brackets 43 and
controlled by means of an arm 44 by a collar 45 mounted on the driving
spindle 1. This collar 45 is connected by means of a screw 46 passing through
the slots 47 of the driving spindle 1, to a tube 48 surrounding the rod 20 used
for operating the pinion 4. '

By manipulating in any suitable manncr the tube 48, it is obvious that one
of the wheels 37 or 838 of the counter-sliaft 17 can be brouglit into engage-
ment with the corrésponding toothed wheel of the drum 14, independently of
the device for bringing the pinion 4 into engagement with the pinion 19-of the
counter-shaft 17. . . '

The change speed gear « can be mounted in the chassis next te the differ-
ential &, as diagrammatically shown in Figure 5, in which case the spindle 7 is
provided at its end with a pinion 24 engaging with the hevel wheel 25 secured
to the differential (Figure 1), and the tubular spindle 10 is also provided with
a pinion 26 engaging with the wheel 27 secured to the differential and having a
greater diameter than that-of the wheel 25. '

Wlhen the change speed gear @ is arranged immediately behind the universal
tommt, 1% is mounted on a fork ¢ which can oscillate about a horizontal axis corre-
spondingly with the articulation of the joint (Figure ). o

The change speed gear is not modified by its different arrangement, which is
shown in Fig. 8. Only the spindle 7- must be exterided to the differential, and
the tubular spindle 10 provided with an extension 10'. The drum 35 on which the
laws” of the foot-brake act, ean be secured to the parts 34 connecting together
the spindles 10 and 101,  The control of the pinion 4 is obtained in that ease by
means of a fo‘rk 30 engaging "vli'_h' a collar 30! loose on the driviug spfnr’l]e and
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connected to the movable pinion 4. The fork 30 is conmected by means of
the rod 31 to a guide 82 (Figurés 9 and 10) with which engages the knob of the
lever 83, the rotation of which is brought about by the operating lever. The
guide 32 is of such shape as to enable the lever 33 to oscillate about the lori-
zontal axis z—z relatively to which the change speed gear box can osvillate and
which passes through the centre of the universal joint, for the purpuse of pre-
venting the oscillations of the system from producing a movement of the rod 31,
and consequently of the adjustable pinion 4.

1f, on the contrary, as shown diagrammatically in Figure 7, the change speed
gear @ is mounted near the engine d, each of the spindles 7 and 10, Fig. 11,
must be provided -with a universal joint 28 and 29, so as to make possible the
ascillation. of the rear axle relatively to the chassis of the vehicle about the
spindle z—-=.

This change speed gear makes it possible in any case to obtain {wo or more
speeds in direct cngagement (live’ axle drive) and reduced speeds as well as
reversing, by operating a sivgle pinion mounted in a longitudinally adjustable
manuner on the driving shaff, the control of said pinion being cffected, if desived,
by means of a rod provided inside ile spindie, and independently of the
operiting gear—which can also be an inner one—for obtaining one or the other
of the reduced speeds. '

1t must be pointed out as a characteristic feature of the construclion that the
tubular driving shaft 10, as well as the dram 14, is mounted in the gear-casing
and on the spindle 7, so as o rotate on ball bearings and without pressing on
the said spindle 7.

4 -

Having mow particularly described and ascertained the uature of my said
mvention, and 1o what manner the same is to be performed, I declare that
what I claim is:—

1. A change speed gear for motor-cars, with two or more speeds in direct
engagement, in which a single pinion adjustable on the driving shaft is capable
of being brought into engagement with the inner toothed wheels of cylindrical
drums secured to the concentrie driven spindles as well as with other pinions
producing, by means of countershafts, reduced speeds or the reverse drivoe.

2. A change speed gear of the kind set forth in Claim 1, in which a sleeve pro-
'vided with pinions is adjustably mounted on the countershatt which can be con-
trolled by the pinion of the driving shaft, the piniouns of which sleeve can be
brought, by mcans of an operating gear, into engagement with the correspond-
ing toothed wheels of the drum sccured to one of the driven spindies, so that
when driving at one of the speeds in divect engagement, the wheels for reduced

- speeds remain stationary. .

3. A change speed gear of the kind set forth in the preceding claims, in which
the pinion mounted oun the driving shaft is controlled by means of a rod arranged
in the interior of the shaft and conmnected to the said pinion by a pin capable
of sliding in the slots provided in the driving spindle.

4. A change specd gear of the kind set forth in Claim 2, in which the movable
sleeve mounted on the countershaft whiclh can be operated by the pinion of the

" driving shaft, is controlled by ieans of a collar mounted on the driving spindle

and connected to a tube inside the driving shaft and surrounding the central
rod intended to control the adjustable pinion 4. : '

5. A change speed gear of the kind set forth in Claims 1 and 2, in which the
control is obtained by means of an outer fork surrounding a collar adjustable on
the spindle and counected to the adjustable pinion, the sadd fork being opeérated
by a lever conuected to the controlling rod in such a manner that the oscilla-
tions of the change speed gear box (when it is mouuted behind the universal
joint), cannot produce a movement of the fork. _

6. A change speed gear of the kind set forth in Claims 1 and 2, in which the
two driven shafts are provided with universal Joipts, ome inside the other in
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order to cnable the gear to be mounted near the. eng;ne “and- Lonsequ(,ntly*lln
front of the universal joint. :
7. A change speed gear of the kind set forth in the pr-m,e(hng f,lalms n whic h
the outer tubular spindle transmitting one of-the speeds in direct eno‘agement
rests ‘on ball bearings mwounted in the gear casing and on the inner spmdle._ -

8. The change speed gear for motor cars substantially as descubed or as
-illustrated in the accompanying .drawings. . Toole

Dated this Tth day of March, 1911 S RS
' BOULT, WADE & TE N“\L\\"l‘

111 & 112, ]]dtton (Jdldt,ll, London, 1. C '_-'
C}hariucd Patent Agents. - o

Redhill: Printed for His Mujesty’s Stationery Office, by T.ove & Malcomson, Ltd.—1911. -
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