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17 Claims. 

This application is a division of my co-pending 
application Serial No. 160,844, filed August 25, 
1937, and issued as Patent No. 2,221,893 on Nov. 
19, 1940, entitled “Transmission synchronizer.' 
This invention relates to improvements in 

transmission synchronizers such as those em 
ployed in the change-speed transmissions of mo 
tor vehicles to bring driving and driven power 
transmitting elements to the same speed before 
drivingly interlocking the elements through posi 
tive clutch means. The invention is particularly 
tdirected to transmission synchronizers of the so 
called “blocker' type having means to prevent 
engagement of the positive drive clutch prior to 
the time that synchronization takes place. 
An object of my invention is to provide an im 

proved transmission Synchronizer, of the blocker 
type, which requires a minimum of manual effort 
to effect blocking of the shiftable positive drive 
clutch member and to initiate Operation of the 
synchronizing clutch. 
Another object is to provide an improved trans 

mission Synchronizer as described, which has but 
relatively few parts and which may be installed in 
a change gear transmission in the same space 
heretofore occupied by a transmission synchro 
nizer not of the blocker type. 
A further object of the invention is to provide 

a transmission wherein the shiftable jaw clutch 
element is mounted upon a hub that is separate 
from the driven shaft but fixed thereon against 
axial movement. Whereas in prior synchronizers 
it has been customary to transmit shifting move 
ment from the movable jaw clutch sleeve to a 
synchronizer element through the hub, which was 
mounted upon the driven shaft so as to be axially 
movable thereon, the present invention contem 
plates the provision of a direct frictional connec 
tion between the shiftable jaw clutch element and 
the Synchronizer elements, and to this end, em 
ploys a series of thrust members, operatively in 
terposed between the shiftable jaw clutch element 
and the synchronizer element, and having a fric 
tional thrust receiving engagement with the mov 
able jaw clutch element. 
A further object is to provide an improved 

transmission synchronizer as described, which re 
quires but a minimum manual force to effect 
driving interengagement between the driving and 
driven element of the transmission once Syn 
chronization has been brought about. 
An object of the invention is to provide an 

improved transmission synchronizer of this type, 
in which the parts are so constructed and ar 
ranged that the movement of the shifter element 
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may be substantially smooth and continuous. In 
the past it has been universally considered neces 
sary by manufacturers of automobiles and by 
manufacturers of transmission gearing, to em 
ploy, between the movable clutch element and the 
thrust element of a Synchronizing mechanism, 
a detent or poppet connection having a break 
away action for the purpose of transmitting 
movement from Said movable clutch element to 
said thrust member for exerting axial pressure 
against the blocker-synchronizer rings of the 
mechanism. In such mechanisms, after having 
effected Synchronization by initial movement of 
the shifter member in the direction of the gear 
position that has been selected, it is necessary to 
increase the force exerted against the shifter 
member in order to effect the break-away release 
of the movable clutch member from the thrust 
element and allow the movable clutch element to 
advance through the blocker teeth of the blocker 
Synchronizer ring into clutching engagement 
With the clutch teeth of the gear that has been 
Selected. The increased resistance to the move 
ment of the shifter member, occasioned by this 
breaking-away of the detent connection, results 
in a definitely varying resistance in the progress 
of shifting. 

It is undoubtedly true that the shifting mech 
anism of modern automobiles operates more 
Smoothly and requires less effort than those of 
earlier mechanisms, and the varying resistance 
above noted may not be particularly prominent 
or Serious in the case of a new transmission. 
However, as the parts become worn, these condi 
tions are accentuated and in time may become 
decidedly noticeable, thus to destroy the desired 
driver's impression of a smooth continuous shift. 
An object of the present invention is therefore 

to provide a transmission of the type embodying 
a conventional form of synchronizer mechanism, 
in which the transmission of thrust from the 
movable clutch element to the thrust member, and 
the movement of the movable clutch element 
from neutral position to gear engaged position, 
is accomplished without variation in the re 
sistance to the movement of the shifter element 
other than the normal retarding of movement by 
the positive jaw blocker, and in which the wearing 
of the parts does not increase or create any 
variation in such resistance. To this end, the in 
vention provides a construction in which move 
ment is transferred from the movable clutch 
element to the thrust member solely through the 
medium of a purely frictional engagement having 
a constant coefficient of resistance at all times in 

  



2 
the shifting operation, and the invention involves 
the discovery that synchronization can be ac 
complished without the use of detent mechanisms 
which have heletofore been considered necessary. 
Other objects, the advantages and uses of the 

invention will become apparent after reading the 
following Specification and claims, and after con 
sideration of the drawings forming a part of this 
specification, wherein: 

Fig. 1 is a fragmentary elevation, partially in 
section, of a change Speed transmission mecha 
Inisin incorporating One form of my improved 
Synchronizer; 

Fig. 2 is a sectional view of the same taken on. 
the line 2-2 of Fig. 1; - - 

Fig. 3 is a Sectional view of the Same taken 
on the line 3-3 of Fig. 1; 

Fig. 4 is a perspective view of the thrust mem 
ber embodied in the form shown in Fig. 1; 

Fig. 5 is a fragmentary Sectional view illus 
trating a modification of the invention; 

Fig. 6 is a plan WieW, partly in section, of a por 
tion of the mechanism shown in Fig. 5; 

Fig. 7 is an end elevation of the mechanism 
shown in Fig. 6; and 

Fig. 8 is a perspective view of the thrust men 
ber of the form shown in Fig. 5. 

I have selected for illustration herein, embodi 
inents of my invention as applied to certain of 
the torqUe-tranSmitting minembers Of a conven 
tional change-speed transmission of the type used 
in motor vehicles and such as illustrated in my 
prior United States Patent No. 1,872,566. 
With reference to Figs. 1 to 3 hereof, such 

transmission may include a drive shaft 2 having 
formed thereon an external gear 3 engageable 
With a gear 4 carried on the transmission counter 
Shaft, 5. A second gear 6 also carried on the 
countershaft 5 may mesh with the external teeth 

of the transmission second speed gear 8, the 
gear 8 being rotatably mounted upon the trans 
mission driven shaft 9 but fixed against axial 
movement relative thereto. The shafts 2 and 9 
being coaxial, one end of the shaft 9 may 
be piloted in the adjacent end of the shaft 2, as 
shown. 
A clutch Supporting member 2 is mounted 

upon the shaft 9 between the gear 3 and gear 
8 and is keyed thereto, as indicated at 3. The 
member 2 is also fixed against axial movement 
relative to the shaft 9 by thrust washers O and 
serves as a support for the movable element 4 
of a positive jaw clutch. Except for practical 
difficulties of construction, the member 2 could 
beformed integral With the shaft 9. The now 
able jaw clutch element, 4 may take the form 
of a sleeve having internal gear-like clutch teeth 
5 slidably engaged with a complementary ex 

ternally toothed portion 6 of the member 2 
(see Fig. 2). A shift fork I received in an 
annular groove 8 formed in the outer wall of the 
clutch element 4 serves as a means axially to 
shift the member 4 selectively in the direction 
of the gear 3 or gear 8 as desired. Positive jaw 
clutch teeth conforming in contour with the 
teeth 6 upon the member 2 and in end to end 
register thereWith are formed upon each of the 
gears 3 and B, as illustrated at 2 and 22 respec 
tively. Movement, therefore, of the clutch ele 
ment 4 to the left, as viewed in Fig. 1, will serve 
positively to drivingly interconnect the drive 
member 2 with the shaft 9, and, in like manner, 
movement of the clutch element 4 to the right, 
will provide a direct drive connection between 
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22,265 
the positive jaw clutch may not take place, how 
ever, without clashing of the parts and injury 
thereto, unless the relatively fixed clutch part 
to which the movable clutch element 4 is driv 
ingly engaged, is rotating at the same speed as 
the element A and is in Synchronism therewith. 
In Order to establish Synchronism between the 

movable jaw clutch element 4 turning with the 
shaft 9, and the relatively fixed parts 2 or 22, 
as desired, I provide a friction clutch synchro 
nizer mechanism between the support member 2 
and the gears 3 and 8. Such mechanism, in the 
construction illustrated, may comprise a pair of 
forged bronze rings 24 and 25, respectively, one 
located at each side of the Support member 2 
and each having a conical friction Surface 26 en 
gageable with a complementary friction surface 
2 formed on an adjacent portion of the gear 3 
and gear 6, respectively. 
The Synchronizer rings 24 and 25 may be driv 

ingly connected to the support 2 as by means 
of integral lugs 29 formed on that side of each 
ring facing the Support 2, the lugs extending 
into openings 3 located transversely through 
the member 2. The openings 3 may be of such 
diameter relative to the width of the lugs 29 as 
to permit a limited relative rotation between 
each ring and the member 2 an amount equal to, 
but not greater than, the width of the teeth 
formed on the movable positive clutch element 
4. Except for the lugs 29 which limit relative 

rotation of the synchronizer ring, with respect to 
the member 2 and its supporting shaft 9, each 
of the ringS is free to float between the member 
2 and the adjacent friction clutch surfaces 26 

of the gears 3 and 8 respectively. - 
The rings 24 and 25 each possess, in addition 

to the function of a friction clutch synchronizer 
element, the function of a blocker mechanism for 
preventing engagement of the jaws of the posi 
tive clutch 4-2 and 4-22, prior to the time 
that Synchronism of the positive jaw clutch parts 
takes place. This function of the rings 24 and 
25 may be carried out by the provision of radially 
extending external blocker teeth 33 and 34 
formed on the outer peripheries of the rings 24 
and 25, respectively, and conforming in contour 
to the clutch teeth 2 and 22 on the gears 3 
and 8 respectively. The blocker teeth 33 and 34 
may be further formed with those ends thereof 
facing the slidable clutch member 4 cham 
fered as indicated at 35 (see Fig. 3). The ad 
jacent ends of the teeth 15 upon the clutch elle 
ment 4 may likewise be chamfered as indicated 
at 36, so that movement of the jaw member 4 
in the direction of the relatively fixed jaw teeth 
2 and 22 may cause the registering chamfered 
Surfaces 35 and 36 of the blocker teeth and jaw 
teeth 5 to contact along surfaces disposed angu 
larly with respect to the axis of rotation of the 
clutch parts at Such times as when the teeth 
33 or 34 are not in direct end-to-end register with 
the teeth 6 upon the clutch support member 2. 
This condition of the parts may exist whenever 
One of the two torque-transmitting members to 
be interconnected, such as the shaft 9 to the gear 
3, or gear 8, is rotating at a speed different from 
the Speed of the remaining member, hence caus 
ing the Synchronizer-blocker ring to be moved 
toward. One or the other of its limits of rotation 
relative to the Support 2. As the parts approach 
Synchronism, there will be a relative reversal of 
rotation, thus causing the blocker teeth for a 
moment to register directly with the teeth 6 on the gear 8 and the shaft 9. Such engagement of 75. the Support 2, which position is indicated in full 

  



22,265 
will be no further obstruction of the movable 
clutch element, and the latter may then move on 

lines of Fig. 3, and at Such moment, the clutch 
element 4 will be free to continue in its move 
ment into engagement with the relatively fixed 
jaw clutch teeth toward Which it has been in 
itially moved. This blocking function of the 
synchronizer-blocker rings will, of course, take 
place only when the rings are urged toward their 
adjacent friction clutch complement So as to 
bring about frictional driving engagement be 
tWeen the Synchronizer-blocker ring and the 
torque member with which the ring is engaged 
frictionally, 
Means for causing the Synchronizer-blocker 

ring to move first to block positive jaw clutch en 
gagement and thereafter to Synchronize the parts 
to be coupled, upon movement of the positive 
clutch element f4, may comprise a plurality of 
relatively light-weight and low inertia thrust 
members 4, Spaced at equal distances apart 
from One another about the circumference of 
the support member 2 and disposed parallel to 
the axis thereof. Each thrust member may be 
located in a channel 42 formed transversely 
across the peripheral Surface of the Support 
member 2 and each are of such length that the 
opposed ends thereof lie just free of the adja 
cent and radially extending Surfaces 43 of the 
portions of the rings 24 and 25 upon which the 
blocker teeth 33 and 34, respectively, are dis 
posed. 
Each of the thrust members 4 is formed of 

flat strip Spring metall arched to form flat cen 
tral regions 44 frictionally engaged against flat 
interior friction Surfaces 45 of the movable clutch 
member 4, and curved end regions 46 terminat 
ing in rolled bearing members 47 in engagement 
with the peripheral surfaces 48 of the synchro 
nizer rings 24 and 25 and adapted to engage the 
radial shoulder portions 23 at the commencement 
of a Shifting operation. 
The thrust members 4f, in their original shape, 

are arched to a greater extent than that shown 
in Fig.1 so that when installed they will be biased 
under compression, whereby to cause the flat cen 
tral regions 44 to resiliently engage the friction 
faces 45. 
Movement Of the Shifter fork I in either di 

rection to institute a shifting operation, will be 
transmitted through the movable clutch element 
4. and the friction face 45 thereof to the thrust 
member 4, Solely as a result of the frictional 
engagement of the flat central region 44 thereof 
with the said friction face 45. This will cause 
the thrust members 4 to bear against and to 
urge one of the Synchronizer blocker rings 24 
or 25 toward its friction clutch complement, de 
pending upon in which direction the positive 
clutch member 4 is urged. This initial axial 
movement of the Synchronizer blocker ring will 
cause the ring, when engaged with its friction 
clutch complement, to turn with the part to 
which it is frictionally engaged, and will cause a 
relative rotation between the ring and the support 
member 2 in the direction of the movement of 
the part which is rotating at a superior speed, 
thus to cause the chamfered surfaces 35 and 36 of 
the blocker teeth and the positive jaw clutch 
teeth 5 to move into blocking position, as indi 
cated in dotted lines in Fig. 3. When the parts 
to be drivingly interlocked to the positive jaw 
clutch arrive at a synchronous speed relative 
thereto, there Will be a relative reversal of move 
ment causing the blocker Synchronizer ring to 
move toward the position indicated in full lines 
in Fig. 3. When such position is assumed, there 
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Wardly under the urging pressure of the shifter 
fork T until it arrives in positive clutch engage 
ment with the teeth 2 or 22. During this lat 
ter stage of movement of the movable clutch ele 
ment 4, it Will move away from the thrust ele 
ments 4f, leaving the latter confined between the 
synchronizer blocker rings 24, 25, the friction 
Surfaces 44, 45 continuing to offer the same uni 
form resistance to such movement, Without vari 
ation. It would of course be possible for the 
resistance to the movement of the movable clutch 
element 4 to be greatly increased during the in 
terval when the clutch element is blocked by the 
blocker teeth, should the operator increase the 
pressure against the shifter fork. But such in 
Creased pressure is not necessary, and if shift 
ing is performed properly by exerting a steady 
unvarying pressure against the shifter fork, the 
Operation will progress with perfect Smoothness 
and Without any variation in resistance in the 
mechanism. It is necessary, of course, in any 
event to Wait until Synchronization is complete 
before attempting to complete the shifting oper 
ation. 

In the modification of the invention shown in 
Figs. 5 to 8 inclusive, the thrust members 4 fa 
may be of Sheet metal, and may be urged out 
Wardly into engagement with friction surfaces 45 
by means of coil springs 50 engaged between the 
inner faces of the thrust members 4a and the 
peripheral faces 48a of the synchronizer blocker 
rings 24, 25. The thrust members 4a may be 
provided with end and lateral wing portions 5 
and 52, respectively, forming, together with the 
rim portion 53 on the supporting member 2a, 
cages to receive the springs 50. In this embod 
inent of the invention, I replace the blocker 
teeth 33 and 34 with radially extending lugs 33a 
and 34a, respectively, one for each of the thrust 
memberS 4 a. Each lug may have chamfered 
blocking surfaces 35d engageable with coopera 
tive and inclined blocking surfaces 36a, formed 
On the adjacent recessed end walls of the clutch 
element 4a. Relative rotation between the syn 
chronizer-blocker rings and clutch element, 4. 
is limited by the lug engagement with its adja 
cent blocking surface 36a. The thrust connec 
tion between the clutch element and thrust mem. 
bers is by Way of frictional engagement Only, the 
Sane as in the preferred form previously de 
Scribed. The thrust members 4 a., in this era 
bodiment, may be of relatively rigid construe 
tion, the end wings. 5 providing thrust engage 
nent with the rear faces 54 of the lugs 33d and 
34a, respectively. 

I claim: 
1. A transmission synchronizer CO)1prising a 

par of torque-transmitting members mounted in 
?xa) alignment, a movable jaw clutch element 
drivingly associated with one of Said members 
and adapted to be moved into engagement with 
JaW clutch element drivingly associated with 

the other member thus to establish a positive 
drive connection between said members, a syn 
chronizer element having a lost motion drive 
connection with said one member and adapted 
to be moved into frictional driving engagement 
With said other member, and means including 
thrust members having relatively low inertia rel 
ative to said movable jaw clutch element, each 
Operatively interposed between said synchronizer 
element and said movable clutch element for 
transmitting thrust from said movable clutch 
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element to said synchronizer element in the di 
rection of said other torque-transmitting mem 
ber, thus to establish a frictional driving connec 
tion between said pair of torque members, said 
thrust members being formed of spring metal and 
each comprising a radially outwardly bowed cen 
tral region in purely frictional engagement with 
the interior of the movable clutch element and 
a radially in Wardly extending end portion engag 
ing said synchronizer element, whereby to trans 
mit to the latter, from said movable clutch ele 
ment, sufficient thrust to initiate frictional driv ing engagement. 

2. A transmission synchronizer comprising a 
pair of torque-transmitting members mounted 
in axial alignment, a movable jaw clutch ele 
ment carried by one of said members and adapted 
to be moved into engagement with a jaw clutch 
element carried by the other member thus to 
establish a positive drive connection between said 
members, a Synchronizer element having a lost 
motion drive connection with said one member 
and adapted to be moved into frictional driving 
engagement with said other member, and means 
including thrust members having relatively low 
inertia relative to said movable jaw clutch ele 
ment, each operatively interposed between Said 
Synchronizer element and said movable clutch 
element for transmitting thrust from said mov 
able clutch element to said synchronizer element 
in the direction of said other torque-transmitting 
member, thus to establish a frictional driving 
connection between said pair of torque members, 
each of said thrust members being maintained in 
uniform resistance frictional contact with said 
movable clutch element in an amount sufficient 
to prevent slippage between said thrust members 
and Said clutch element until frictional diri Wing 
engagement is initiated between Said other torque 
member and said synchronizer element. 

3. A transmission synchronizer comprising a 
pair of torque-transmitting members mounted in 
axial alignment, a movable jaw clutch element 
drivingly associated with one of said members 
and adapted to be moved into engagement With 
a jaw clutch element drivingly associated with 
the other member thus to establish a positive 
drive connection between said members, a syn 
chronizer element adapted to be moved into fric 
tional driving engagement with said other men 
ber, and a thrust member operatively interposed 
between said movable clutch element and said 
Synchronizer ellement, Said movable clutch elle 
ment engaging said thrust member with a uni 
form resistance, purely frictional engagement So 
as to transmit to said Synchronizer element, 
through the medium of said thrust member, 
sufficient thrust to initiate frictional driving en 
gagement between said other torque member and 
said synchronizer element. 

4. A transmission Synchronizer comprising a 
pair of torque-transmitting members mounted in 
axial alignment, a movable jaw clutch element 
drivingly associated with one of said members 
and adapted to be moved into engagement With a 
jaw clutch element drivingly associated with the 
other member thus to establish a positive drive 
connection between said members, a Synchronizer 
element adapted to be moved into frictional driv 
ing engagement with said other member, and 
a thrust member operatively interposed between 
said movable clutch element and said Synchro 
nizer element, Said movable clutch element en 
gaging said thrust member with an engagement 
which is developed, in all positions of shifting 
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22,265 
movement, between surfaces of said movable 
clutch element and said thrust member that are 
parallel to the axis of shifting movement, where 
by to transmit through the medium of said thrust 
member, to said synchronizer element, sufficient 
thrust to initiate frictional clutching engagement 
between the latter and said other torque trans 
mitting member. 

5. A transmission synchronizer comprising a 
pair of torque-transmitting members mounted in 
axial alignment, a movable jaw clutch element 
drivingly associated with one of said members 
and adapted to be moved into engagement with 
a jaw clutch element drivingly associated with 
the other member thus to establish a positive 
drive connection between said members, a syn 
chronizer element having a lost motion drive 
connection with said one member and adapted 
to be moved into frictional driving engagement 
With Said other member, and a thrust member 
Operatively interposed between said movable 
clutch element and said synchronizer element 
and confined under compression by engagement 
with said movable clutch element, such engage 
ment being developed, in all positions of shifting 
movement, between surfaces of said movable 
clutch element and said thrust members that are 
parallel to the axis of shifting movement, and 
adapted to transmit to said synchronizer element, 
through the medium of said thrust member, suffi 
cient thrust to initiate frictional clutching en 
gagement between said other torque member and 
Said Synchronizer element. 

6. A transmission synchronizer comprising a 
pair of torque-transmitting members mounted in 
axial alignment, a movable jaw clutch element 
drivingly associated with one of said members 
and adapted to be moved into engagement with a 
jaW clutch element drivingly associated with the 
other member thus to establish a positive drive 
connection between said members, a synchronizer 
element adapted to be moved into frictional driv 
ing engagement with said other member, and a 
thrust member of spring metal operatively inter 
posed between said movable clutch element and 
said Synchronizer member and biased under com 
pression in uniform resistance, purely frictional 
engagement with said movable clutch element, 
Whereby to transmit from the latter to said syn 
chronizer element, sufficient thrust to initiate frictional clutching engagement. 

7. A transmission synchronizer Comprising a 
pair of torque-transmitting members mounted in 
axial alignment, a movable jaw clutch element 
drivingly associated with one of said members 
and adapted to be moved into engagement with a 
jaw clutch element drivingly associated with the 
other member thus to establish a positive drive 
connection between said members, a synchronizer 
element having a lost motion drive connection 
With said one member and adapted to be moved 
into frictional driving engagement with said other 
member, and a thrust member of spring metal 
Operatively interposed between said movable 
clutch element and said synchronizer element 
and biased under compression in uniform re 
Sistance, purely frictional engagement with said 
movable clutch element, whereby to transmit 
from the latter to said synchronizer element, 
Sufficient thrust to initiate frictional diri Wing engagement. 

8. A transmission synchronizer comprising a 
pair of torque-transmitting members mounted in 
axial alignment, a movable jaw clutch element 
drivingly associated with one of said members 
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and adapted to be moved into engagement with 
a jaw clutch element drivingly associated with 
the other member thus to establish a positive 
drive connection between said members, a syn 
chronizer element adapted to be moved into 
frictional driving engagement with said other 
member, and a thrust member of Spring metal 
Operatively interposed between said movable 
clutch element and said synchronizer element, 
said movable clutch element engaging said thrust 
member through engaging surfaces of said mov 
able clutch element and thrust member respec 
tively that are at all times parallel over their 
entire engaging areas to the direction of move 
ment of said synchronizer element, and confining 
said thrust member under compression so as to 
produce an engagement that is at all times purely 
frictional and of such quantity as to transmit 
to said Synchronizer element, through the me 
dium of said thrust member, sufficient thrust to 
initiate driving engagement between said other 
torque member and said synchronizer element. 

9. A transmission synchronizer comprising a 
pair of torque-transmitting members mounted in 
axial alignment, a movable jaw clutch element 
carried by one of said members and adapted to be 
moved into engagement with a jaw clutch element 
carried by the other member thus to establish a 
positive drive connection between said members, 
a Synchronizer element having a lost motion drive 
connection. With said one member and adapted to 
be moved into frictional driving engagement with 
said other member, said movable clutch element 
having an interior friction surface, and a thrust 
member of spring metal operatively interposed 
and biased under compression between said mov 
able clutch ellement and Said synchronizer elle 
ment, said thrust member including a central 
arched region having a surface in frictional en 
gagement with said interior friction Surface of 
the movable clutch element, the entire engaging 
areas of both of said engaging surfaces being 
parallel to the direction of movement of said 
Synchronizer element, whereby said engagement 
is, in said direction, a purely frictional one; said 
engagement being of such quantity as to transmit 
to said Synchronizer element, through the medium 
of said thrust member, sufficient thrust to initiate 
driving engagement between said other torque 
member and said synchronizer element. 

10. A transmission synchronizer comprising a 
pair of torque-transmitting members mounted 
in axial alignment, a movable jaw clutch element 
carried by one of said members and adapted to 
be moved into engagement with a jaw clutch ele 
ment carried by the other member thus to estab 
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lish a positive drive connection between said 
members, a synchronizer element having a lost 
motion drive connection with said one member 
and adapted to be moved into frictional driving 
engagement With said other member, said mov 
able clutch element having an interior friction 
Surface, and a thrust member of spring metal 
operatively interposed and biased under compres 
sion between said movable clutch element and 
said synchronizer element, said thrust member 
including end portions engaging said one torque 
member and adapted to transmit thrust thereto, 
and a central arched region having a surface in 
frictional engagement With said interior friction 
surface of the movable clutch element, the en 
tire engaging areas of both of said engaging sur 
faces being parallel to the direction of move 
ment of said synchronizer element, whereby said 

60 

S 
tional one; said engagement being of such quan 
tity as to transmit to said Synchronizer element, 
through the medium of said thrust member, suffi 
cient thrust to initiate driving engagement be 
tWeen said other torque member and said syn 
chronizer element. 

11. A transmission synchronizer comprising a 
pair of torque-transmitting members counted in 
axial alignment, a movable jaw clutch element 
carried by one of said members and adapted to 
be moved into engagement with a jaw clutch ele 
ment carried by the other member thus to estab 
lish a positive drive connection between said 
members, a synchronizer element having a lost 
motion drive connection with said one menoer 
and adapted to be moved into frictional driving 
engagement with said other member, said mov 
able clutch element having an interior friction 
Surface, a thrust member operatively interposed 
between said movable clutch element and said 
Synchronizer element, said thrust member hav 
ing a friction face engageable with said interior 
friction surface, the entire engaging areas of said 
face and surface being parallel to the direction of 
movement of said synchronizer element, whereby 
said engagement is, in said direction, a purely 
frictional one, and a coil spring engaged between 
said thrust member and said clutch supporting 
member SO as to urge said thrust member against 
said interior friction surface with sufficient force 
so that the frictional engagement between said 
face and interior Surface will transmit to said 
Synchronizer element, through the medium of said 
thrust member, sufficient thrust to initiate fric 
tional driving engagement between said other 
torque member and said synchronizer element. 

12. In a synchronizing transmission, a pair of 
axially aligned torque-transmitting members, an 
annular movable jaw clutch element surround 
ing and drivingly connected to one of said mem 
bers and axially shiftable into engagement with 
a jaw clutch element drivingly associated with 
the other member, thus to establish a positive 
drive connection between said members, a syn 
chronizer element drivingly associated with said 
one member and adapted to be moved into fric 
tional driving engagement. With a friction clutch 
element drivingly associated With the other mem 
ber, and a thrust member radially interposed be 
tween said movable jaw clutch element and said 
one torque-transmitting member, axially movable 
relative to both said movable jaw clutch element 
and said one member, and having a purely fric 
tional engagement with an interior surface of 
said movable clutch element and a positive thrust 
transmitting engagement with said synchronizer 
element whereby axial shifting movement of said 
sleeve will result in the transmission of thrust to 
said synchronizer element for establishing fric 
tional driving engagement between said synchro 
nizer element and said friction clutch element. 

13. A transmission Synchronizer as defined in 
claim 4, wherein said thrust member is in the 
form of a bar disposed parallel to the axis of said 
members. 

14. A transmission synchronizer as defined in 
claim 4, wherein said thrust member is in the 
form of a bar positioned in an axially extending 
notch in the interior of said movable clutch ele 
nent, 
15. A transmission synchronizer comprising a 

pair of torque-transmitting members mounted in 
axial alignment, a movable jaw clutch sleeve driv 
ingly associated with one of said members and 

engagement is, in said direction, a purely fric- 75 axially shiftable into engagement with a jaw 
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clutch element drivingly associated with the other 
member thus to establish a positive drive connec 
tion between said members, à synchronizer elle 
ment adapted to be shifted axially into frictional 
driving engagement with a complementary fric 
tion clutch element drivingly associated with said 
other member so as to establish a frictional drive 
connection between said members, a thrust mem 
ber operatively interposed between said sleeve 
and said synchronizer element and engaging the 
interior of said sleeve with an engagement which 
is developed, in all positions of shifting move 
ment, between surfaces of said sleeve and said 
thrust member that are parallel to the axis of 
shifting movement, whereby to transmit through 
the medium of said thrust member to said syn 
chronizer element sufficient thrust to initiate fric 
tional clutching engagement between the latter 
and said friction clutch element, and spring 
means engaged between said thrust member and 
said one torque-transmitting member so as to 
urge said thrust member against the interior of 
said sleeve to establish said thrust transmitting 
engagement. · r ···. , , . ···. . 

16. In a synchronizing mechanism, two rela 
tively rotatable parts each having a set of clutch 
teeth and a friction clutching member, a third rotating part adapted for selective drive relation 
with the first said parts, a hub structure carried 
by said third part for rotation therewith and 

() 
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fixed against movement axially thereof, a shift 
device having drive connection with said hub 
structure and having clutch teeth adapted for 
selective clutching with said sets of clutch teeth, 
a pair of synchronizing structures rotating with 
said hub structure and adapted for displacement 
relative to each other and relative to said hub structure to respectively engage said synchro 
nizing structures with said friction clutching 
members, and mean ing a releasable con 
action be said shift device and said syn chronizing structures for effecting displacement 

of said synchronizing structures in response to 
shift of said shift device thereby to selectively 
engage said synchronizing structures with said 
friction clutching members, said releasable con 
necting means accommodating further shift of 
said shift device relative to said synchronizing 
structures to selectively engage the clutch teeth 
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thereof with said sets of clutch teeth, said 8-- 
leasable connecting means comprising a thrust 
transmitting element frictionally engaging said 
shift device for selective displacement therewith 
in transmitting thrust therefrom to said syn 
chronizing structures thereby to effect said selec 
tive displacement of the latter. 

17. In a synchronizing mechanism, two rela 
tively rotatable parts each having a set of clutch 
teeth and a friction clutching member, a third 
rotating part adapted for selective drive relation 
with the first said parts, a hub structure carried 
by said third part for rotation therewith and 
fixed against movement axially thereof, a shift 
device having drive connection with said hub 
structure and having clutch teeth adapted for 
selective clutching with said sets of clutch teeth, 
a pair of synchronizing structures rotating with 
Said hub structure and adapted for displacement 
relative to each other and relative to said hub 
structure to respectively engage said synchroniz 
ing structures with said friction clutching mem 
bers, each of said synchronizing structures be 
ing adapted to have limited rotative movement 
relative to said hub structure, and including 
blocking means adapted as a result of initial en 
gagement with a coacting friction clutching 
member, to be disposed in a position blocking 
advance of said shift device while differential 
rotation exists between the coacting friction 
clutch surfaces, and means providing a releas 
able connection between said shift device and 
said synchronizing structures for effecting dis 
placement of said synchronizing structures in 
response to shift of said shift device thereby to 
selectively engage said synchronizing structures 
with said friction clutching members, said re 
leasable connecting means accommodating fur 
ther shift of said shift device relative to said Synchronizing structures to selectively engage 
the clutch teeth thereof with said sets of clutch 
teeth, said releasable connecting means compris 
ing a thrust transmitting element frictionally 
engaging said shift device for selective displace 
ment therewith in transmitting thrust therefrom 
to said synchronizing structures thereby to ef 
fect said selective displacement of the latter. 

SAMUEL O. WHITE. 

  

  


