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VACUUM OPERATED GEAR SHIFT
MECHANISM

Douglas F. Linsley, Norwalk, Conn.

- Original No. 1,966,865, dated July 17, 1934, Serial
No. 604,435, April 11, 1932. Application for re-
issue May 27, 1935, Serial No. 23,779

21 Claims. (Cl 74—334)

This invention relates to 8 power transmission the vacuum shut-off valve may be operated auto-
device involving an improved gear shifting ap-- madtically by vacuum whenever the gear shift con-
paratus and has particular reference to an auto- trol lever is operated in a predetermined manner,
matic gear shifting apparatus operated substan- but the application of vacuum not being effective

5 tlally automatically by means of a source of vac- even when said lever is operated, until the foot 5
uum. . ) is taken off the accelerator pedal or the throttle

One of the main objects of the invention is to -in case the throttle is operated by hand. This
provide a simple, compact, durable and efficient same construction provides simple means whereby
improvement in construction and operation of the the system can be changed to the conventional

10 device disclosed in my Patent No. 1,733,502 grant-  system, placing the application of vacuum to the 10

- ed October 29, 1929 and entitled Vacuum oper- - system under the control of the clutch, but still
ated gear shifter. making the shifting of gears dependent upon the

A further object resides in 'the provision of taking of the hand or foot off of the fuel supply
‘novel means whereby vacuum may be available device. ' . .

18 to shift the gears but is not actually applied in Another object is to provide a mnovel simple 15

* such operation until the clutch has been disen- mechanism whereby the gears may be shifted
gaged at least to a predetermined extent. manually in emergencies when desired, and al-

A further object resides in-the provision of lows any of the gears in engagement to be manu-
simple and efficient means whereby the operation ally moved back to neutral.

20 of the clutch not only controls the application of Further and more specific objects, features and 20
vacuum to the device but also operates a lock for advantages will more clearly appear from a con-
certain of the shiftable parts which lock prefer- sideration of the specification hereinafter taken
ably is not released until just before the vacuum in connection with the accompanying drawings

is to be applied and the gears shifted. which form part of the invention and which illus-
26 A still further object resides in the provision of trate a present preferred form of the invention. 25
a simple and efficient improvement of drift-lock The invention briefly comprises the combina-

for the shiftable piston rods which improves the tion of a drive shaft, a source of vacuum such as
action of: their being latched in neutral position the intake manifold of an internal combustion
and of preventing the movement of one rod from cngine or its equivalent, a set of transmission
heutral position until another rod already in gear gears, means actuated by the vacuum for shift- 30
engagement position has been restored to neutral. ing said gears, & clutch, and means for locking
_ Vet a further object resides in the provision of and unlocking the gear shift so that the vacuum
simple and efficient means whereby the move- ~may effect the shift. )
ment of the shiftable element especially into gear In addition a further feature comprises a main
35 engaging position is controlled by an improved ‘vacuum control valve normally closed but opened 35
construction of piston to soften the action of by the operation of the clutch just after the shift
gear engagement and thereby avoid undue clash- lock is released by the clutch to permit the vac-
ing of the gears when they are engaged. . uum to be applied to the gear shift. .
A still further object is to provide an improved A further feature comprises means whereby the
40 .cnstruction of selector valve whereby as the valve . main vacuum control valve and the gear shift 40 -
is moved to high gear position, it is automatically lock mechanism may be operated automatically
returned to second gear position after the gears ° by the vacuum instead of by the clutch, and are
are engaged in high gear immediately upon re- _specially connected through a special valve con- -
. lease of the valve-controlling hand lever. trolled from the steering post or some other point
45 p still further object is to provide simple and _ convenient to the driver so that whenever the 45
cfficient clutch operated means whereby the res- main selector valve is moved to establish a desired
toration of the vacuum selector valve from high vacuum relation to shift gears the vacuum is ap-
gear position to second gear position takes place plied to the mechanism operating the lock and
sutomatically when the clutch is let in after the the main control valve to open the control valve
50 Salve has been manually moved to high gear and release the lock and whereby thesé elements 50
position. are restored to their shut and locked position
A further object is to provide a simple and effi-  whenever the control element is returned to any
cient means whereby when the vehicle or power one of several normal positions. This particular
. ‘transmission is provided with free wheeling con- construction is applicable to free wheeling but is
3 struction the control of the gear shift lock and provided with simple means under the control of &8
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conventional system wherein the application .of
vacuum to the gear shift is primarily dependent
upon the position of the clutch, but in any .case
is dependent upon the foot or the hand being
released from the fuel supply element such as the
hand throttle or the foot pedal. .

A further feature comprises the combinatlon

of a source of vacuum, a drive shaft, a set of trans-

mission gears, a clutch, and means for applying
vacuum from said source to shift the gears to-
gether with a vacuum selector valve associated
with the gear shifting mechanism to direct the

vacuum as desired. This selector valve is con-

trolled from a selector control lever on the steer-.

- ing post connected to the valve by a suitable wire

20

or other connecting element. Simple spring op-
erated means are associated with the valve, so
that when the valve is moved to one particular
position the above mentioned spring is put under
pressure by engagement with the valve so as to

~ automatically restore the valve to another posi-

25

- tion when the control lever is released. This ap-

plies to restoring the valve to second speed condi-
tion-from high speed condition.

A further feature comprises the details of the
construction of the slidable pistons in their cylin-

- ders and the gear shift casing so as to control the

30

40

45

flow of air from one side of the piston to the other

and soften or cushion the action of the gear en- -

gagement to avoid clashing.

.The present preferred form of the invention
is illustrated in the drawings which form part of
the specification and of which: :

Fig. 1is a plan view of the apparatus;

Fig. 2 is a rear end elevation thereof;

Fig. 3 is a horizontal cross-section;

Fig. 4 is a vertical cross-section through one
of the cylinders;

Fig. 5 is a schematic representation of clutch

operated means for returning the selector valve
to predetermined position after being moved to
high speed position upon the return of the clutch
to engaged position;

Fig. 6 illustrates schematically the genera] sys-

" tem under free wheeling conditions of controlling

50
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the application of vacuum to the gear shift
through the slidable selector valve and the man-

ner in which the gear shift lock and the main-

vacuum control valve are automatically regulated
through the movement of the manually operated
control lever on the steering post; and

Fig. 7 is a top plan view of the hand operating'

lever and the quadrant over which it is moved.

The preferred form of the invention as shown -

In the drawings comprises a casing having front

and rear walls 10 and .if divided by a central’

wall 12'into two cylinders 13 and {4. Piston rods
15 and 16 project through the front and rear walls

of said cylinders and extend suitable distances .

therebeyond. These piston rods respectively sup-

port pistons 1T and 18 thus dividing each cylinder -

into compartments A, B, C, and D.

At the rear of the casing a cross piece 18 is
channelled to receive a drift lock formed of two
bored bars 20 and 21, with the bores adjacent and
receiving a spring 22 tending to force the bars 20
and 21 apart. The piston rods 15 and 16 are
provided with notches or grooves such as 23 to
receive the respective ends of this drift lock. The
aggregate length of the drift lock rods 20 and 21

- is equal to the distance between the bottom of one

15

of the grooves 23 to the normal edge or surface of
the other piston rod. As shown in Fig. 3 the

drift lock is engaged in one groove and the other

‘ 19,998
the operator so that it can be transformed to the

-D the piston 18 will move to the left.

end of it is lightly bearing against the face of the

other piston rod. When both piston rods are -

in the so-called neutral position as indicated by .

the piston (8 iri Fig. 3, then the drift lock bars 20 ..

and 21 will be spread apaft by the spring 22 to
simultaneously enter both notches or grooves 23
and latch the piston rods in the neutral position.
Otherwise it will be observable from the condition
shown in Fig. 3 that the piston rod 16 cannot be
moved from its neutral position to any other posi-
tion until the piston rod 45 has been restored to
its neutral position. This prevents the move-
ment of one rod to shift gears while the other
rod is in a gear shifting position.

Adjacent each of the compartments A B, C and

D are disposed valve casings such as 24 esch con- -

tainifg an air inlet port 25, a vacuum port 26, a
cylindrical valve sleeve 21, a spring 28 pressing
sald valve on a seat 29 and a compartment inlet
port 30 normally closed by the spring seating of
the valve. - Each of the cylinders I3 and (4 are
provided with a neutral vacuum inlet chamber
"31 connected to the respective cylinders by means
of a pair of small passages 32 suitably spaced
apart for a purpose hereinafter described. Pipe
33 connects the spring valve associated with com-
partment A, pipe 84 extends from compartment
B and both pipes 33 and 34 are connected to a
bpipe 36. Pipe 37 extends from compartment A

-and pipe 38 extends from the spring valve cham--

ber associated with compartment B. Pipes 31

10

18

30

and 38 are connected to & common pipe 39. The .

‘same relative arrangement of pipes is shown in
connection with cylinder 14. The neutral vacuum'
inlet chambers 31 are connected to pipes 40.

The pipes 36, 39, and 40 above mentioned lead
to. a vacuum selector valve and connect thereto
in any suitable manner to be later described so
that the control of the vacuum or atmospheric air
to any of these pipes is controlled in any well
known manner by the movement of this selector
valve.. ’

Each of the pistons 17 and 18 is constructed

- in any desired manner, but in any event are pro-

vided preferably with cylinder engaging bevelled
or sloping leather disks such as 41 and 42. Re-
ferring to piston I8 and considering the vacuum
ports 32 in the cylinder {4, when the movement

of the selector valve places vacuum in compart-’

ment C and admits air pressure to ccmpartment
As the
right hand port 32 is uncovered air will enter
through said port into the vacuum chamber 31

and will then pass through in-port 32 and press-

against the bevelled leather lip 81 which will
allow a certain small -amount of air to leak
through into compartment C thus reducing the

35

40

45
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vacuum in said compartment and slightly slow- -

ing up the movement of the piston 6. Since the
piston 16 is connected to a dependent yoke mem-
ber such as 43 (see Fig. 4) whereby certain gear
elements are shifted and since this leak of air
above described ténds to. slow up' the movement
of the piston, these actions are so designed and
correlated that this softening or slowing up occurs

just as the gear elements are about to be en-

gaged .whereby the engagement of the gears is
softened and undue clashing” of the gears is
avoided. It will be obvious from a consideration
of the construction that this softening action
applies when either piston is moved in elther di-
rection to engage the gears. :

On top of the casing surrounding the cylmder
just described there is disposed a valve casing 44
in which is disposed a slidable control vacuum

65

70
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selector valve 48 provided with any suitable ports
and passages, not shown in detail except in Fig. 6.
'The back of this valve is provided with notches
46 respectively engaged by a ball 47 pressed there-
into by a spring 48, to latch the valve in any one
‘of several predetermined positions. This valve
45 may be manually or otherwise actuated and
in the illustrative embodiment is operated by
means of Bowden wire 49 passing through a flex-
ible tube 50 and leading to a manually controlled
lever shown as 6t in Fig. 6, preferably located on
the steering post of an automobile, or in any suit-
able position adjacent the hand of the cperator.
Below the chamber of the selector valve 4%
the valve casing is chambered to receive a main
vacuum control valve 52 held in the position
shown in Fig. 4 by means of a spring 53. The
" chamber in which this valve 52 operates is con-
nected by a pipe 4 leading to any suitable source
of vacuum which may be the intake manifold
pipe of an internal combustion engine. A port
88 in the control valve 82 is adapted to be con-

nected to a similar port §6 in the valve casing’

above the valve 52 leading to a chamber 57 in
the selector valve 48 immediately thereabove. In
the normal position of the control valve 52 these
ports are not engaged (as shown) so that nor-
mally the vacuum is not made available to the
control of the selector valve 45. The control
valve §2 has an end 58 extending from this cas-
ing and gngageable by a lug 59 mounted on a
shaft 80 and tiltable therewith. The shaft 60
supports a lever €{ connected in any suitable
_manner, see Fig. 5, to a clutch mechanism so
that whenever the clutch is moved to be disen-
gaged the lug 59 is swung upwardly to move the
control valve 52 to a position against the action
of spring 53 so as to register the ports 55 and 56
and allow vacuum to be placed under the con-

trol of the selector valve 45. The shaft 60 also -

supports a lock bar $2 which as shown in Fig. 1
is of sufficient width to extend over the rearward
extension of both piston rods 15 and 16. This
lock bar has a depending lower edge 63 adapted
to be engaged in any one of three notches such
as 64 in the respective piston rods. These notches
64 and the piston rods are disposed in such com-
bination with said rods that they are beneath the
lock bar 82 to be engaged thereby whenever the
respective piston rods are in gear engaging posi-
tions or in the neutral position. This lock bar
'62 may be formed integral with the lug 59 and

operated therewith by the action of the clutch |

as above mentioned.

As shown in Fig. 1 the front end of the casing
of the selector valve 43 receives an inwardly ex-
tending stud 66 having a head 88 slidable in the
casing 67 and receiving pressure from a spring

68 tending to hold the stud 6§ in projected po- .

sition in the valve casing. The length of this
stud and its projection into the valve casing is
such that when the valve 45 is pulled to the left
by the movement of the Bowden wire 49 it will
be disposed abutting the end of the stud 65 when
the valve is in the so-called second gear posi-
tion. Further movement of the valve to the left

by the Bowden wire causes the valve to move -

from the second gear position to high gear po-
sition while tending to move the stud 66 to the
left against the action of spring 68. However,

as soon as the hand of the operator is removed-

from the manually controlled selector lever 5i

when it is moved to the high speed position, this -

lever is moved back to second speed position by
the operation of the spring 68 and the stud 68

3

moving the valve 48 back to second speed posi-
tion and consequently moving the Bowden wire
and the lever §1. This provides a simple means
whereby the selector lever §f and the selector
valve 45 are automatically returned to second
speed position from high speed position when the
hand of the operator is removed from the selec-
tor lever 81. This insures that when the mecha-
nism is in high speed the valve elements auto-
matically have been returned to second speed so
that to get into second speed from high speed
with this arrangement it is merely necessary to

‘throw out the clutch which will cause the lug

69 to move the control valve 62 and apply vac-
uum to the selector valve mechanism whereby
vacuum and atmospheric air selectively con-

" trolled by said valve in the second gear position

will automatically shift the gear to the second
position. This arrangement is preferred although

the improved device herein-may be successfully ¢
‘operated without it.

Another method whereby the control selector
valve 48 is automatically returnable to second
speed position from high speed position, but in

this case by means of the clutch action instead

of the action of stud 68, is shown in Fig. 5 in
which the clutch pedal €9 is connected through
the lever 61 by a link 10 to the lever 7. The link
10 is made in two pieces one of which is bored
to receive the end of the other portion of the link
and in which bore is a spring 72 pressing against
the end of the link element projecting into said
bore. The lever 1i1 is. connected to a lever 80
pivotally supported from the gear shift casing
by means of a bracket 91. The other end of this
lever 90 has a pawl 92 engageable by a spring 93
which tends always to move it to the left or
counter-clockwise around its pivot. In the po-
sitlon shown in Fig. 5, with the clutch pedal in
the full line position and the clutch engaged
the pawl 92 lies under the edge of a stud 94 pro-
jecting through the end of the valve casing 44
and preferably connected to the front end of the
selector slide valve 45. The slide valve 45 is
shown in the second speed position. To move
it to the high speed position it has to be moved
to the left which would project the stud 94 to

the dotted lne position shown in the figures.

This movement of the valve is, of course, effected
by means of the Bowden wire 49. With the valve
45 in this high speed position whenever the clutch

" pedal 69 is depressed to disengage the clutch the

lever system shown will move the lever 90 coun-
ter-clockwise around its pivot causing the pawl

.92 to move to the left and snap up in back of

the stud 84 by reason of the pull of the spring 83
and assume the dotted line position shown in Fig.
5. Ccnsequently with the pawl 92 in this position

—

0

30

35

40

45

50

55

whenever the clutch pedal is released so that the -

spring 85 may move it back to the engaged po-
sition then the spring 96 is strong enough to pull
the lever 61 to the left and through it move the
lever 90 to the right forcing slide valve 45 to the
right to the second speéd position. In this sec-
cnd speed position the pawl 92 will clear the end
of the stud 94 and move to the position shown in
full lines in Fig. 5. It is, of course, to be observed
that as this action takes place the clutch lock

-bar 62 and the main vacuum control valve 52 are

also actuated in the manner described previously.

In Figs. 3 and 4 are shown collars 1{4 on the
ends of the piston rods 15 and 18. The collars
by yoke construction connect respectively to the
ends of arms (I one of which is mounted on
a sleeve (16 the other of which 18 mounted on

60
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a shaft 1171 extending up through the floor of
the car and having on their upper ends respec-
tively arms (18 and 119, 'These arms can there-
fore be manually operated to shift either one or
the other of the desired piston rods to effect the
gear shift changes desired or to throw the gears
into neutral position. Preferably these manu-
ally operable arms are mounted so as not to be
in the way of the feet of the occupants of the
car. If desired this manual operating means may

be positioned at either end or elsewhere on the

device. The piston rods are also provided with
apertures 150 niear their ends to enable the opera-

_tor_ to insert a screw-driver or other pointed in- -
strument to enable him to thereby shift the gears
manually, if and when the apparatus is not pro- -

vided with the above described arms for manua.l
shifting.

In the systems now in use some o! them are’
provided with free wheeling construction in which
the clutch is not used and the engine is auto-
‘matically disconnected from the car whenever the

_power is not being supplied to the engine through ~
-In such’
cases, it becomes desirous to provide a constmc-? ‘
tion which will permit the gear shift to be un-

locked and the vacuum shut-off valve to be oper-'"
ated to apply the vacuum without being dependent»

upon. the clutch operation. To this.end I have

the hand lever or foot pedal accelerator.

provided a system in which the vacuum is.applied
to the shift lock -to release it and to open the

vacuum control valve whenever the vacuum con-
trol lever on the steering post is operated to
change gears, but insuring that this operation of .
5 applying vacuum to the gear shift is in all cases_
-dependent upon the position of the fuel supply
lever or pedal so that in any free wheeling con-

_ struction the gears cannot be moved when power
is being fed to the engine. In this connection also.

I-have provided a simple dash device controlled

by the operator whereby the system can be

changed to the conventional system so that the
application of vacuum to the shift is placed under
the control of the clutch position, but still depend-
ent upon the fact that the foot is off the accelera-
tor or the hand is off of the hand throttle.

In this system there is shown a source of vacu- .

um such as the manifold intake pipe 73 of an
engine; the gear shifter device H of the type just
described; the selector control lever §f; a vacuum
cylinder 14 containing a piston 718 and a piston rod
16 connected by a link 171 to the lug 59 and the

‘lock bar 62 previously discussed. The manifold

13 is connected by a pipe 18 to a two-way valve
18 adapted in one position to connect pipes 18
and 80 and in another position to connect pipes
18 and B8f. Pipe 8Q leads to a one-way valve 82

controlled by the fuel supply element which may-

be the foot accelerator 83 or a hand throttle con-
veniently located. . Pipe 81 leads to a valve 81’
controlled by the clutch pedal §9.. Another pipe
84 leads from the valve 83 to the pipe 80.

The mechanism on the steering post, in any
form of the invention comprises the selector con-
trol lever 51. In the form of the invention shown
in Fig. 6, which relates particularly to free wheel-
ing, this lever 81 is associated with a rotary valve
97 having a port 98 broad ennugh to connect the

ipe 85 with the pipe 88 when in the position
shown in the figure. This pipe 88 is connected to
the vacuum cylinder 74.- ‘The port is also adapted
to connect the pipe 86 with the pipe 81 when the
valve 97 is moved to another position and this

- pipe 81 is connected to the atmosphere. In this

form of the invention the pipe 54 already described

19,098

connects with the pipe 88 instead of directly to
the intake 'manifold as previously mentioned.
The two-way valve 19 is operated by a link 88
connected to & rod 89 leading to and operated
from the dash board by the driver. ‘The valve 97
has an arm 100 connected thereto and resting on
top of the lever 5. :
thereon pivoted on a shaft 102 so that the lever 5l

can be lifted out of any one of the notches 103 and -

moved laterally to move the vertical shaft 104 to
which it is connected (see Fig. 7). The shaft 104
has an arm 185 at its lower end connected to the
Bowden wire 49.
valve 97 to hold it in the position shown in full
lines. The quadrant 107 on which the lever 61

A spring 106 connects with the’

This lever has a yoke 101

10

15"

slides is provided with a ‘raised Tug 108 between' -

the neutral and reverse notches of the lever 8t
-* ag'shown in Fig.7. This is to'prevent the driver -
- from carelessly sliding the lever intc réverse poste:i
tion without lifting it ccnsiderably above ‘the’

quadrant and thus avolds careless operatxon of_‘_‘

the lever §1,

From this figure and ‘the ‘construction just de~
scribed it Will be seen that with the valve 19 in*-

the position shown the' vacuum will be transmitted

225
through pipes 18 to pipe 80 and to pipe 85 when'

the valve 82 is cpen, which occurs when' the foot™
or hand is off the fuel control élement 83. “There- "
after when the lever 51 is liftéd from & notch the -

valve ‘87 is operated and transmits’ yacuum - to’
_pipe 86 to cylinder 74 and the chamber of the -
Therefore ‘the lock 82 is released and’

valve 52,
the valve 52 moved to open position. “This ac-

50

tion is thus independent of the clutch and is

adapted for free wheelmg arrangements.

a5

However, by moving the rod 89 to anotheriposi- :
tion through dash manipulation, the valve 719 can

be moved to connect pipes 18 and 81 which will

throw the vacuum through the clutch controlled -

valve 81" and the vacuum will not reach pipe 84

40 .

and the valve 82 until the clutch is depressed.

In either of these cases, however, it is to be noted

that the vacuum cannot operate the shift device

. until the fuel control element is released by the
" hand or the foot,

For the purpose of making the operation of the
valve 46 clear it has been shown in Fig. 6 sche-
matically as being separated from the gear shift
casing H, although as noted in Figs. 3 and 4 it is
disposed on top of the casing just abcve the con-
trol valve 52. The port 56 is identical with en-
gine port E shown in Fig. 6 on the diagram lay-
out of slide valve 45 so that whenever the control
valve 52 is moved to the open position, vacuum is
applied to this pert 56 and the valve sgat through
the pipe 54. i

With the valve shown in the full line position

in the figure it will be noted that the valve 45

is provided with an irregular port 109 shown in
full line and has a longitudinal portion and
several lateral off-set portions. In the valve
seat 110 indicated in the dotted line below the

45

55 -

60

slide valve 108 there are formed seweral ports --

indicated as follows: No. 1, a port leading to the
first gear compartment of the shift; No. 2, a port
leading to the second gear compartment; No. 3,
a port leading to the third or high gear compart-
ment; R, a port leading to the reverse gear com-
partment; two ports N leading to the neutral
compartments 3/ shown in the other figures.
The valve 4§ is also provided with apertures (11,
112 and ‘113 extending therethrough and con-
stituting air passages. Extending from these
ports R, |, 2, 3 and the two N ports are pipes
as follows whlch correspond to the pipes previ-

70
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'desired to move piston 18 to the left. In orfer
- to do this suction must be applied to compart-

ously mentioned with respect to the descrip-
tion of Fig. 3; pipe 40 leading from the N ports to
the neutral chambers 31, pipes 39 extending from

‘ports 1 and 3 to the respective first and third gear

chambers as shown in Fig. 3; and pipes 38 ex-
tending respectively from the reverse and second
gear ports to the corresponding compartment of
the shift as shown in Fig. 3.

‘In the full line position of the valve 45 shown
in the drawings the two neutral ports are con-
nected directly to the vacuum port E and conse-
quently the two pistons of the shift are either in
or will be moved into the neutral position in a
manner previously described. Moving the valve
48 to the left one step will connect port { with the
vacuum channel and the port E and will close
the upper neutral port but allow the lower neu-
tral port to remain connected to the vacuum.. It
will also cause the reverse chamber port R to be
connected to atmosphere passage (il. In this
position, therefore, vacuum will be applied
through the pipe 39 to the first gear compartment

~and atmosphere will be applied to the reverse

gear compartment which is on the opposite side
of the piston 17, for instance. - By having the
lower neutral port also supplied with vacuum the

_other piston 18 is held in neutral position.

Moving the slide valve 45 further to the left
will shut off port | but will connect port 2 to the
vacuum, closing the lower neutral port but con-
necting the upper neutral to the vacuum, at the
same time the third gear compartment through
the port 3 -is connected to the atmosphere
through passage (13. Moving the slide valves

- further to the left the third gear position is ob-
-tained in which the upper neutral port is con-

nected to the vacuum together with the third gear
compartment through the port 8 and the port 2
is conneeted through passage 112 to the atmos-
phere. In this manner, it will be observed that
in the neutral position only the neutral ports N
are connected to the vacuum so that both pistons
are drawn to their neutral -position. For any
other position of the valve in which a connection

-is made to one of the compartments of the shift

to apply vacuum thereto it will be noted that the
compartment on the other side of the piston from
sald compartment is connected to the atmos-
phere so as to assist in the operation of the device
while at the same time, the other piston unit
which is not being moved is connected to the
vacuum so as to tend to hold it in the’ neutral
position.

From this operation it will be observed that as
soon as the control lever §1 is moved to a desired
lateral position the slide valve 45 has assumed
any.one of the positions described and the proper
connections are made and at the same time the
control valve 52 is opened and the lock 62 re-
leased. As soon as the lever 51 is allowed to drop
into its proper notch the valve 97 is actuated to
cut off the vacuum from the cylinder 74 and con-
nect it to the air which will cause the control
valve B2 to be disengaged and the lock applied.
In order to shift gears, therefore, it is necessary

to move the lever 51 to the desired position and-

then hold it out of its notch in this position, long
enough for the gears to be shifted by the vacuum.

From the construction described with reference
to Figs. 3 and 4 it will be noted that piston 18 is

in the neutral position and piston (7 is in a gear

engaging position. If another gear change is to
be made the control lever 51 is moved to the posi-
tion desired.

Assume that this position is such that it is
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ment C and air pressure to compartment D.
Before the piston 18 can move, however, the pls-
ton 17T must be returned .to neutral position.
Consequently pipe connections are such ' that
when the control lever is moved to this desired
position, vacuum is applied to the chamber 31
connected to cylinder 18, applying a vacuum to
the compartment A through the pipe 46. This
will cause the piston |7 to start to move to the
left. It will keep moving to the left until both
ports 32 are covered whereupon it will stop. As
it gets to this position the drift bar 20 will spring
into engagement with the groove 23 on the pis-
ton rod 1% and this rod will then be latched in
neutral position.

The movement of the control lever 51 to effect
the desired change has connected vacuum to the
compartment F through pipe 37 and vacuum to
the back portion of the spring pressed valve as-
sociated with compartment D. This will cause
this valve to be unseated and admit air into com-
partment D through its air inlet port 30. At
the same time the position of the control lever
has applied atmospheric air through pipe 34 to

-compartment D and through pipe 33 to the back

of the spring pressed valve associated with com-
partment C, thus tending to keep said valve irmly
seated. With these connections made, the piston
18 will commence to move to the left immediately
after the piston 1T has been restored to neutral.
This is possible because engagement of lock bar
20 in the notch 23 will expand the drift lock
suficiently to permit the lock bar 21 to be moved
from its notch 28 and allow the piston 16 to move.
As the piston moves to the left from the neutral
position shown in Fig, 3 the air in compartment
D will pass through port 32 into the chamber 31
and will enter through the left port 32 and press
against the leather lip 41 of the piston moving it
sufficiently to cause some of the air to leak into
compartment. C thus causing the vacuum to de-
crease therein, reducing the difference in pres-
sure between the two compartments just before
the desired gears are engaged and thereby sof-
tening the shock of engagement and avoid undue
clashing of gears. Under the action of the vac-
uum the piston will: continue its movement until
the gears are fully engaged.

Setting of the control lever, of course, does not
move the gears but merely sets the selector valve
45. . The gears are not moved until the clutch
pedal has been pressed down to its fully disen-
gaged position in which position the connection

‘between the clutch and the lug 59 and the lock

bar 62 has caused the lock bar to be released from
the piston rods and the lug to move the control
valve 62 so as to connect ports 55 and 56 and
allow the vacuum through pipe 54 to be applied
to the chamber of the selector valve 45, This
particular shift of gears having been effected the
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clutch may then be released which will auto- -

matically allow the piston rods to be locked by
the re-engagement of the lock bar 62 therewith
and will permit the control valve 52 to be dis-
engaged through action of spring 53 and move
to the position shown in Fig. 4.

It will be apparent that when the selector valve
45 is moved to the high speed position and the
clutch is operated, that the high speed shift is
made in the manner above described, the posi-
tion of the valve determining the compartment
to which vacuum and atmospheric air pressure
are to be respectively applied, In this case the
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construction of stud 88 shown in Fig. 1 or the
construction shown in Fig. 5 may be employed to
automatically restore the selector valve to the
second speed position as shown when either the
hand is taken off the control lever 81 or the
clutch pedal is moved back to fully engaged po-
sition, .

It 1s further to be noted that when free wheel-
ing is employed, that the construction shown in
Pig. 6 is used and the shift is made by moving
the lever 51 from one position to'another but then
only if and when the foot or hand is lifted from
the throttle element 83. With the conventional
arrangement without free wheeling and using
the clutch, the change from one type of system
to the other is effected by shifting the rod 89
and then the clutch valve 83 controls the vac-

. uum application but still dependent upon the

35

position of the foot or hand throttle.

1t will thus be observed that there is provided
a novel, simple, compact, efficient mechanism
whereby certain shiftable gear engaging ele-
ments can be moved selectively from one posi-
tion- to another to effect the desired changes
merely by the application of vacuum and air
pressure to the desired points in the system. In
the preferred form there is shown a pair of re-
ciprocdting piston rods which are locked respec-
tively in gear engaging position and which can-
not be moved from sald position until the system
is in condition for such movement. There is
correlated with the shiftable piston rods a rod
lock actuated through the movement of the
clutch and so related therewith that the lock
is not released until the clutch is disengaged.
There is also associated with said lock a valve

controlling the application of vacuum to the -

gear shift so that vacuum is not available until
the clutch has been disengaged and the lock re-

leased. There has been provided a construction.
of piston with respect to certain neutral ports:

whereby the sharp difference of pressure between
respective compartments is somewhat reduced
just as the gears are engaging in order to avoid
undue clashing. There has been provided means
whereby when the gears are in high speed rela-
tion, it is merely necessary for the operator to
depress the clutch pedal and then release it
again in order to be automatically changed to
second gear from high. Two forms of this con-
struction have been shown. .

There has been described a method whereby
the vacuum control valve and the piston rod lock

- may be controlled by the vacuum and depend

65

65

70

%

merely upon the position of the vacuum controlled
selector lever. This construction is especially
useful in free wheeling. These various modi-
flcations may be applied separately or together
to the apparatus shown, with the exception of
the two forms of construction for re-setting the
selector valve to second gear position, which, of
course, can only be applied one at a time to the
apparatus.

While the invention has been described in de-
tail and with respect to a present preferred form
thereof, it is not to be limited to such details
and forms since many changes and modifica-
tions may be made in the invention without de-
parting from the spirit and scope ¢f the inven-
tion in its broadest aspects. Hence !t is azsired
to cover any and all Yorms and modifications of
the invention which may come within the lan-
guage or scope of -any one or more of the ap-
pended claims,
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What I claim is:
1. The combination of a source of vacuum, &

drive shaft, transmission gears, means actuated

by the vacuum for shifting said gears, a vacuum
selector valve, means under the control of the
operator to operate said vacuum selector valve,
a spring device engaged by sald valve and placed
under compression when the valve is moved to

‘high’ speed position by the manually controlled

element whereby the valve is moved automatical-
ly to second speed position when the manually
controlled element is released.

2. The combination with a source of vacuum,
a drive shaft, transmission gearing and means
actuated by the vacuum for shifting said gears,
a vacuum selector valve, means for moving said
valve under the control of the operator, a clutch,
and means operated by the clutch to restore said
valve to a predetermined position whenever the
clutch is moved to engaging position.

3. The combination with a source of vacuum
of a drive shaft, transmission gears, and means
actuated by the vacuum for shifting said gears,
a vacuum selector valve manually movable by the
operator, a gear shift lock and a main vacuum
control valve, mechanism for moving said vacu-

-um control valve and said lock and means where-

by the vacuum- may be applied to move said
lock and said control valve to predetermined po-
sitions whenever the manually operable element
is moved by the operator from one predetermined
position to another whereby the lock is released
and the control valve is moved to open position
as the manually operated element has moved
from predetermined position to shift gears, and
means whereby said lock and control valve are
moved respectively to locked and shut-off position
when the manually operated element is restored
to any one of several predetermined positions.

4. In combination, a vacuum operated gear ,

shifting device, a manually operated selector
lever to control the application of vacuum to said

" shift, a clutch, a throttle element and a dash

adjustment device, means for -passing vacuum
to the gear shift when the foot or hand is off

_ the throttle device when the selector lever is

moved from one position to another, but depend-
ent upon the disposition of the dash adjustment
in a particular predetermined position, and means
operated by the movement of the selector lever
to release the gear shift and permit the vacuum
to enter the shift.

5. In combination, a vacuum operated gear
shifting device, a manually operated selector
lever to control the application of vacuum fo
said shift, a clutch, a throttle element and a
dagh adjustment device, means for passing vacu-
um to the gear shift when the foot or hand is
off the throttle device when the selector lever
is moved from one position to another, but de-
pendent upon the disposition of the dash adjust-

- ment in a particular predetermined position, and

means operated by the movement of the selec-
tor lever to release the gear shift and permit the
vacuum to enter the shift, and means operated
by the clutch when depressed to apply vacu-
um to the shift through the throttle controlled
means and the selector lever-controlled means
only when the dash adjustment device is in an-
other predetermined position. '

6. In combination, a vacuum operated gear
shift, a clutch selector lever, a dash adjustment
device, a throttle element, a valve operated by
the clutch, a valve operated by thie selector lever,
a valve operated by the dash adjustment de-
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vice, and a valve operated by the throttle ele-
ment vacuum being transmitted through the
clutch valve when the clutch is depressed, to the
gear shift when the dash adjustment device valve

is in one position, said vacuum being transmitted

directly from the source of vacuum to the valve
controlled by the throttle element when the dash
adjustment valve is-in another position.

7. In combination, a vacuum -operated gear
shift involving a selector lever for applying vacu-
um to the shift, and a fuel throttle element,

. means whereby the shift may be unlocked and

20

‘placed in condition to receive vacuum when the

selector lever is moved from one position to an-
other, and means whereby the movement of the
selector lever to apply vacuum to the shift is
made dependent upon the position of the fuel
throttle element.

8. In combination a vacuum operated gear
shift, a lock for said gear shift, a vacuum shut-
off valve in said gear shift, a valve operated by
the selector lever, a source of vacuum,  means
whereby vacuum is transmitted to the shift when-
ever the selector valve is moved from one prede-

" termined position to another, and means where-

by vacuum is applied to the shift to open the

. shut-off valve and release the lock when the lever

o0
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is s0 moved.
9. In combination a vacuum operated gear
shift, a selector lever to be manually operated

by the operator, a valve ‘connected with said -

lever, said lever adapted té'lie normally in notches

‘on a quadrant. disposed on the steering post of

the car, a gear shift lock and a shut-off valve,
means whereby the vacuum is transmitted
through the valve operated by the lever when
the lever is moved out of any of its notches,

- and means whereby when the lever is so oper-

ated, the vacuum will release the lock and open
the shut-off valve, and a selector valve mechani-
cally operated by the lateral movement of the
lever ‘from one notch to another to selectively

predetermine the application of vacuum to the '
" shift.

10.In a vacuum operated gear shift, a cylinder
a piston having a neutral position in the cylinder,
~aid. cylinder having spaced ports therein adja-
cent the neutral position of the piston, said piston

" having flexible lips of leather or similar material
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contacting with the cylinder walls, means where-
by as the piston moves from neutral position fluid
is introduted to one side of said piston and will
pass from one of sald ports as it is uncovered to
and through the other port by way of said lips to
enter the chamber on the opposite side of the

piston whereby tHe movement of the piston under

the influence of said fluid is somewhat checked. -

11, In combination, a vacuum operated gear
shift, comprising a cylinder, a piston therein, a

piston rod, means connecting the piston rod with .

the gear elements to be shifted, the cylinder walls

along which the piston moves being provided with

ports so disposed with respect to the stroke of the
piston and the dimensions of the piston as to
cushion the movement of the piston in a given
direction.

12. The combination with a source of vacuum,
transmission ‘gearing and means . actuated by
vacuum for shifting said gears, a vacuum selector
valve, means for moving said valve, a clutch and

means operated by the clutch to restore said valve

to a prcdetermined position.
13. In combination, a vacuum operated gear
shifting device, a selector valve to control the

7

application of vacuum fo said shift, a cluteh, a -

throttle element, means for passing vacuum to
the gear shift when the throttle is in normally
closed position, and the selector valve is moved,
and means operated by movement of the selector

" valve to release the gear shift and permit the vac-

uum to enter the shift. .
14. In combination, a vacuum operated gear
shift, a lock for said gear shift, a selector vaive,
a source of vacuum, meanrs whereby vacuum is
transmitted to the shift when the selector valve

<
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is moved from -a previous position and means .

whereby vacuum is applied to the shift to release
the lock on movement of the selector valve.

15. In combination, a vacuum operated gear
shift, a vacuum shut-off valve in said gear shift,
a selector valve, a source of vacuum, means where-
by vacuum is transmitted to the shift when the
selector valve is moved from a previous position
and means for opening the shut-off valve by vac-
uunr on movement of the selector valve.

16. In' combination, a vacuum operated gear

shift and a fuel control element, means whereby
the shift may be unlocked and placed in condition

to receive vacuum when the selector is moved.

from one position to another and means whereby
the application of vacuum to the shift is depend-
ent upon the posltlon of the fuel control ele-
ment.

17. In combination, a vacuum operated gear
shift having a selector valve for controlling the

,application of vacuum to the shift, a clutch hav-

ing an operating pedal, and means controlled by
movement of the clutch pedal for moving the
selector valve from one of its positions to a pre-
determined speed position.

18. In an automotive .vehicle the combination
of a source of vacuum transmission gearing, a
clutch having an operating pedal, a vacuum op-
erated gear shifter having a movable selector
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shift having a selector for applying vacuum to the . A
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valve controlling the application of vacuum to -

the shifter, a valve controlled by the clutch also
controlling the application of vacuum and means

controlled by movement of the clutch pedal for 4:

moving the selector valve from one of its posi-
tions to a predetermined position.

19. In combination, a vacuum opera.ted gear
shift having a selector valve for controlling the
application of vacuum to the shift, a clutch hav-
ing an operating pedal, means controlled by move-
ment of the clutch pedal for moving the selector
valve from one of its positions to a predetermined
speed position. and a valve controlled by the
clutch for preventing application of vacuum to

- the shift except when the clutch is disengaged.

20. In arn automotive vehicle, having a trans- -
mission, clutch and a source of vacuum, a vacuum

operated gear shifter including a selector valve
controlling the operation of the shifter by vacuum,
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and means controlled by the clutch for moving .

‘the selector valve from one of its positions to
another and other means controlled by the clutch-

for controlling- the applicatlon'of vacuum to the
shjfter

21. In an automotive vehicle, havlng a trans-
mission, clutch and a source of vacuum a vacuum

operated gear shifter including a selector valve

controlling the operation of the shifter by vacuum,
and means controlled by the clutch for moving
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the selector valve from one of its positions to -

another,
DOUGLAS F. LINSLEY.




