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PATENT OFFICE. UNITED STATES 
HENIRY G. BALDWIN, OF SAIN FRANCISCO, CALIFORNIA. 

ELECTRICALLY-CONTROLLED CHANGE-SPEED MECHANISM. 

Application filed July 15, 1913. 

To all ?????, ?? ??? concern; 
Be it known that I, HENRY G. BALDWIN, 

a citizen of the United States, residing in 
the city and county of San Francisco and 
State of California, have invented new and 
useful Improvements in Electrically-Con 
trolled Change-Speed Mechanism, of which 
the following is a specification. 

This invention relates to power transmit 
ting mechanism, and particularly to an elec 
trically-controlled and operated selecting 
mechanism for change speed and reversing 
gear. 

It is among the objects of the present in 
vention to provide, in combination with a 
driving shaft and a driven part, a variable 
speed and reversing gear with means for 
electrically selecting one of the change 
speed or reverse gears, as may be desired. 

It is a further object of the present in 
vention to provide, in combination with a 
change speed and reversing gear consisting 
of a plurality of individual gears, a driver 
for the gears and part to be driven, and a 
mechanism selectable and operable elec 
trically, for the coupling of one of the gears 
to the driven part or an intermediate con 
nection therewith. 
Another object of the present invention is 

to provide, in combination with a variable 
speed and reversing mechanism, means for 
electrically selecting and coupling elements 
of the mechanism, for the transmission of 
power, and means for manually selecting 
and operating elements of said mechanism 
independently of the electrical means. 
Other objects and functions of the inven 

tion in its entirety and details will be made 
manifest hereinafter. 
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The invention consists in the parts and 
the construction and combination of parts 
as hereinafter more fully described and 
claimed, having reference to the accompany 
ing drawings, in which— 

... Figure 1 is a side elevation of the device 
partly in section and with the under cover 
removed. Fig. 2 is an elevation of the op- - 
posite side of the device. Fig. 3 is a hori 
Zontal central section through the mecha 
nism and casing. Fig. 4 is a diagrammatic 
view showing the electrical circuit and 
Switch panel with the switches in elevation. 
Fig. 5 is a detail section in elevation of the 
manually-operable transmission controlled 

Specification of Letters Patent. PatentedMar. 2, 1915. 
Serial No. 779,106. 

lever. Fig. 6 is a detail sectional view lon 
gitudinally through the lever - operated 
mechanism. 

In its illustrated form the invention in 
volves a driving shaft or part 2, entering 
and suitably journaled in a casing 3, having 
On one side a removable cover 4 and on the 
opposite side a removable bearing and panel 
member 5, the casing with its cap and panel 
being substantially liquid-tight for contain 
ing a lubricant in which may run the trans 
mission gearing. On the inner end of the 
shaft 2 there is keyed a plurality of pinions 
6-7 and 8, of suitable proportions, each re 
Spectively engaging change speed gears 
9—10 and 11 of successive e decreasing di 
ameter; the gear 9 being the low speed gear, 
gear 10 being the intermediate, and gear 11 
the high speed. Each of these gears is pro 
vided with elongated hubs 12, concentrically 
telescoped and bearing upon each other, the 
innermost hub 12 running upon anti-fric 
tion bearings 13 interposed between the 
inner hub and a tubular shaft 14 carrying 
on one end the reverse gear 15 which meshes 
constantly with the pinion 6 on the shaft 2 
and runs constantly in an opposite direc 
tion to the gears 9-10 and 11, which also 
are constantly in mesh with their respective 
pinions. The gear 15 runs upon sets of 
anti-friction bearings 16-17, the former 
embracing a transversely arranged shaft 18 
passing through the tubular shaft 14 of the 
gear 15 and carrying on one end, adjacent 
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to the hubs 12, a series of telescoped, rela 
tively longitudinally-slidable, automati 
cally-retracting clutch rings 19-20-21 and 
22, the latter being splined upon the shaft 
end 18, and being capable of moving to 
bring its clutch face into intermesh with 
the complementary end of the tubular sleeve 
14; the clutch ring 21 is movable into driv 
ing engagement with the lowermost change 
high-speed gear 11; the intermediate clutch 
ring 20 is interchangeable with its com 
panion intermediate gear 10 and the outer 
most clutch ring 19 is interchangeable with 
the low-speed gear 9. The several clutch 
rings 19-20-21 and 22 are keyed together 
for the transmission of rotation from one to the other, and each is capable of independ 
ent sliding motion with relation to the other, 
so that any one of the series may be shifted 
t? bring it. into driving engagement with 
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One of the gears 9,10-11 of the shaft end 
14, so that power being derived from the 
shaft 2 and through the gears 6-7 and 8, 
and these each transmitting it through the 

5 
its rotary motion to the complementary 
coupled clutch ring, and this latter will 
change speed or reverse gears, will impart 

1,180,184. 

vide for the event that upon the engage 
ment of the cam 32 with any of the push 
rods 30, the associated clutch ring of which 
may be momentarily, so disposed that its 
clutch facé was not in proper, registration 70 
with the clutch face of its respective gear, 
that injury to the parts would be prevented 

transmit its, mption through the series of by the yielding movement of the cam 32 relatively-keyed, concentrically-arranged 
lo\clutch members to the transverse shaft 18, 

which may be utilized directly as the driven 
member; for the application of power, or 
may be an intermediate member and trans 
mit its power to another part, as for in 

5 stance by a sprocket chain; and wheel con 
struction 23, for imparting power to a more 
distant shaft, as the driving shaft 24 of a 
vehicle, . . . . . . . . . 

It is an important feature of my present 
invention to provide means whereby any 
one of the clutch rings 19, 20, 21 or 22 

20 

may be electrically selected and operated 
to carry; it into driving engagement with 
its companion driving gear or part, and 
also to provide manually-operable means for 
shifting any of the clutch rings independ 
ently 
The primary function of the present inven 
tion being the provision of an electrically 

30 operated clutch mechanism, I have shown 
a form of clitch mechanism which consists 

25 

in a plurality of shifters 25, one for each 
of the slidable clutch rings, the shifters. 
having yoke portions: embracing or partly 

35 embracing; their respective clutch rings for 
circumferential movement, and each shifter 
having a suitable bearing i?. which it may 
be reciprocated, so as to shift its so-called 
clutch ring. The shifters 25 are here shown 

40 as each respectively connected to a lever. 26 
by a link 27, the several levers 26 being 
freely tiltable about a fixed support or rod 
28, appropriately disposed in the casing 
3, each lever 26 having a link connection 
29 with a push-rod 30 slidably mounted in 
a bearing, formed in the casing 3, and car 

45 

rying at its outer end a cam roller 31, ar 
ranged in ther path of a rotary slidable cam 
32, suitably, supported and thrust forward 
by a spring 33... The cam 32 is mounted 
upon agear34, journaled upon a studi spin 
dle 35 of the ºcásing There is a push-rod 
30, having its roller 31; arranged in the 
path of the revolving cam 32, for each of 
the shifter levers. 26, and during the rota 
tion of the gear wheel. 34 the cam 32 will 
be carried toward and depress a push-rod 
30, thus resulting in the rocking movement 
of the lever 26, which is translated into a 
sliding novement by the shifter 25, with 
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80 
the resulting longitidinal shifting of the 
respective clutch-ring, to carry, it into mesh 
with its coördinate gear. The purpose of 
the yieldable support or spring 38 for 

65 throwing the cam;32 forwardly, is to pror 

of the electrically operated means. 

, ends of the V-shaped switches, and insu 

against the spring 33 until such time that 
due to the rotation relatively of the change 75 
gear and its coördinate clutch ring the 
proper meshing position would be obtained. 
The gear. 34, which carries the presser 
cam 32, is shown as intermeshed with a 
driving gear or device 36 of suitable type, 
which is here shown as secured upon the . 
shaft. 37 of electrically-driven, reversely 
rotating motors 38 and 39, which when en 
ergized drive the shaft 37 in the pinion 36, 
and therefore in turn operate the gear '84 85 

For controlling the direction of rotation ...; 
of the motor shaft 37 by the selection and 
energization of one or the other of the 
motors 38 and 39, there is provided a suit 
able electrically-controlled system with such 90 
circuits and switches as will control the , . 
energization of either of the motors. One 
form of the electrical system is shown dia grammatically in Fig. 4, as involving a 
Switch-board or panel 40, preferably dis- 95 
posed within the casing under the cover 5, .. 
and upon which are suitably mounted a 
plurality of Switches as, 41, the neutral 
switch, 42 the reverse speed switch, 43, the 
low speed switch, 44, the intermediate speed 
switch, and 45 the high speed switch. These 
switches are turnably suppogged upon suit 
able posts 46 and are substantially V-shaped, 
as shown in Fig. 4, with the crotch disposed 
toward the center of the panel 40, so as to 105 
be engaged by a controller 47, comprising 
an armor pin projecting from the gear 

80. 
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wheel 34, and which arm is thereby carried 
around as the gear is revolved. Upon the 

O 
lated therefrom, are secured circuit-closing 
plates 48-49, which are adapted to be 
thrown into electrical contact with respec 
tive.electric terminal clips 50 and 51, dis 
posed on opposite sides of the posts 46, 115 
about which the several switches are adapt 
ed to rock. Thus it will be seen by taking 
the switch 43 for example, when the arm 
or controller 47 moves.downwardly past 
the post 46, it will swing the switch. 43 120 
into a position to close it upon the contacts 
51, closing the circuit at this point, and 
the further movement of the controller 4 
carries it into engagement with the V-shaped 
Switch 41, which is then carried to an in- 125 
termediate position as between its respec 
tive contact clips 50-51. The circuit clips 
50-51 are branches of a line joining at 52, 
for instance, which runs to one of the posts, 
as 58, 9f, a ?witch-board, on, which there, iš 139 
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provided a post for each of the switches 
41-42-43-44 and 45, and a circuit-closing 
lever 54, is movable over any one of the 
circuit posts. 53 to close the circuit, the 
switch being directly connected by a lead 
55 to a source of electrical energy, as a 
battery or generator, indicated at 56, the 
return lead 57 of which is provided with 
a switch 58 which is controlled by and op 
erates simultaneously with a part 59 of ? 
clutch lever of the power-transmitting 
mechanism to which the driving shaft 2 
may be applicable; and so long as the clutch 
carrying the member 59 is closed so that 
power is transmitted to and by the shaft 
2, the automatic switch 58 is open and 
breaks the electric circuit of the clutch-con 
trolling mechanism herein involved. When 
the clutch carrying the member 59 is re 
leased to disconnect the shaft 2, the switch 
58 then closes the circuit in the line 57, 
which line is connected to a distributer post 
60, from which there are run two branches 
61 and 62, each of which is provided for 
energizing respective brake coils 63 and 64, 
which are respectively connected in parallel, 
as at 65-65, to their coördinate motor cir 
cuits in which are mounted one or the other 
of the motors 38-39. 
The operation of the circuit of the mecha 

nism in diagram in Fig. 4 is as follows: 
Assuming that the controller 47 has been 
stopped so that the switch 41 is in a neu 
tral position as between its respective ter 
minals 50 and 51, then, if it is desired to 
throw in the low speed gear as by coupling 
the gear 9 by means of its clutch 19, the op 
erator moves the switch lever 54 over to 
the proper button 53, designated “Low,' 
whereupon a circuit will commence from 
the source of supply 56, and passing through 
the lead 55, the switch-arm 54, the button 
58, and into the line. 52, would thence pass 
into the circuit clip at 51, and since the low 
speed switch 43 is contacting with the clip 
51, the circuit would continue through the 
block 49 into a clip 51, and follow a line 70, 
as shown, which is joined to a distributer 
71, from which runs a motor circuit, line 72, 
joined to the motor 38, and from which line 
72 there is branched the coil line 65' energiz 
ing the electric brake-coil 64 to release a 
brake 73 on the shaft 37, the current from 
the coil 64 passing along the line 62 to the 
distributer connection 60, thence through the 
switch 58, which would be closed by reason 
of the normal operation of releasing the 
clutch member 59 to which the switch 58 is 
secured, thence passing through the switch 
58 along the line 5 to the source 56. From 
this it will be seen that as soon as the switch 
lever 54 is moved on to the button 53 of 
the low-speed gear, a circuit will be com 
pleted through the motor 38 and shunted through the gagetic, gail 64 to release.the 

brake 8, whereupon the motor would drive 
the shaft 37, and this, in turn, carrying the 
piniola. 38, would revolve the gear 34, which 
would turn the controller 47 toward the 
switch 43, and by doing so the switch 41 70 
would be swung down to close the circuit at . 
its clip 50; the continued movement of the 
controller. 4 swinging the switch 43 out of 
the clips 51-51 and breaking the circuit 
thereat, whereupon the motor 38 would be 
cut out and the coil 64 deenergized, and the 
brake 73 applied to stop further movement 
of the shaft 37 and likewise the controller 
47, leaving the switch 43 in neutral position 
as between its circuit clips 50-51. A simi 
lar circuit is created and broken for every 
movement of the hand-switch 54, to or from 
any of the circuit-closing contact buttons 53 
of the controller switch. The primary 
switch of the system may be considered the 
switch 58, which is controlled by the move 
ment of the clutch connection 59, so that 
unless the clutch member 59 is moved to 
such position as will disconnect the shaft 2, 
the switch 58 will be in open position; but 
as the clutch member 59 is moved with the 
release of the clutch, the switch 58 will be 
closed, whereupon in conjunction with the 
proper movement of the manually-operated 
switch lever 54 a desired circuit may be 
closed, and one after the other of the clutches 
19-20-21-22 be mechanically shifted by 
the power derived from the motor 38 or 39, 
as may be the case. 
in order that the change speed mecha 

nism may be controlled entirely independent 
of the electric-selecting and controlling sys 
tem, II. have provided a manually-controlled 
and independently-operable mechanism 
whereby the several shifter levers 26 may be 
individually actuated, and this means is 
shown as comprising link connections 80 for 
each lever 26, the links being respectively 
connected to couplers 81, shown as socket 
members, Fig. 5, in which are reciprocable 
plungers orº actuators · 82. The link mem 
bers 80 project through suitable bearings 
in the case 3 and are normally, automati 
cally projected by springs 83, the tension of 
which may be adjusted by adjustable collars 
84; the functions of the springs 83 being 
to normally hold the several clutch rings 
19-20-21-22 disengaged from their re 
spective companion gears by rocking the 
levers 26 to shift the shifters 25 outwardly. 
The links 80 are pivotally or otherwise suit 
ably connected to the couplers 81, which 
have a free movement in one direction with 
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respect to their actuators 82 when the levers 
26 are operated by the electric control, in-a- 
cluding the gear 34 and the push-rods 80, 
which would cause the links 80 to be drawn 
inwardly, whereupon the couplers 81 would 
slide along the actuators 82, this movement 
being permitted by the slot. 81 in the cou 

5 

80 
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pler. - Should it for any reason become nec Syyyyy yll yyLtttLL yt e ll tLl ltlyLy 
1920–21-22 manually and independ 
ently of the electric control, then the actu 
ators' 82 would be forced inwardly to move 
their respective links 80 and rock the levers 

O 

15. 

20 

26. Any suitable means may be employed 
for operating the actuators 82, and in the 
present instance I have shown a rocker shaft. 
85, upon which is slidable a lever 86, which 
may be moved toward a dog 87, keyed on the 
outer end of the shaft 85, and by which 
when engaged with the lever 86, would be 
tilted forwardly or rearwardly, as the case 
may require, coincidently forcing one or 
the other of the rods 82 into operative en 
gagement with its coupler 81, and thereby 
the proper link 80 would be depressed to 
rock its coordinate lever 26. Suitable con 
nection is had as between the rocker shaft 
85 and the actuators 82 by means of a lever 88 extanding diametrically across the shaft 
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85 and engageable with the adjacent ends 
of the actuators 82. When the hand-lever 
86 is shifted on the shaft 85 into mesh with 
the dog 87, and then thrown in the direction 
indicated by the arrow a, Fig. 5, the upper 
actuator 82 will engage and shift the coupler 
81 with its connected link 80, to rock its 
lever 26 and throw the clutch ring 19 into 
mesh with the low-speed gear 9; and as the 
upper end of the lever 88 forces the upper 
factuator 82 inwardly, the lower actuator 82 
is retracted from its respective coupler 81, 
each of the couplers 81 being shown as slot 
ted at 81 to allow the necessary forward 
play of its actuator. 82 independently. So 
'long as the lever 86 is shifted laterally into 
engagement with the dog 87 and the leyer 

40 86 rocked rearwardly, as at a, or forward, 
as at b, then the rocker shaft 86 is actuated, 
and when it is desired to disconnect the dog' 
87. the operator shifts the lever 86 laterally, 
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bringing it into mesh with another dog 87, 
which is secured upon a tubular shaft 89, 
Fig. 6, which carries a diametrically-extend 
ing lever 90 engaging respective actuators 
91, and which controls the rocking of the 
respective levers 26 and the movement of 
the intermediate speed clutch and the high 
speed clutch. . . . . . . . . . 

Having thus described my invention, what 
I claim and desire to secure by Letters Pat 
ent, is: . . . . . . ; 

1. The combination in power-transmitting 
apparat, of driving and driven elements, 
gearing for varying the speed of or for re 
versing the driven element, and electrically 
operated clutch mechanism comprising a 
cam for coupling said gearing to said ele 

2. À change speed and reversing gearing 
'comprising clutches for interlocking engage 
ment with respective-members of said gear 
ing, an' electrically-operated cam for shift 

4. A change 

1,30184 

ing said clutches, and an electric system in 
cluding a manually-operable lever for con 
trolling the operation of said cam. 

3. A change speed and reversing gearing 
comprising, a series of clutches engageable 
with respective elements of said gearing, 
means for shifting said clutches positively 
in one direction to engage said gearing, 
means for automatically retracting the 
clutches, and electrically operated instru-º 
mentalities for actuating the clutch-shifting 
means. , ? - 

speed and reversing gearing 
comprising a series of clutches engageable 
with respective elements of said mechanism, 
means for shifting said clutches positively 
in one direction, means for automatically 
retracting the elutches, électrically-operated 
instrumentalities for aetuating the clutch 
shifting means, said electric instrumentali 
ities comprising a motor-driven shaft with 
a gear and a cam member driven by said 
gear for actuating progressively parts of 
said shifting. means, and a switch-board 

- with respective circuits for controlling the 
direction and degree of rotation of said cam. 

5. A power-transmission mechanism com 
prising a driving shaft and a driven part, 
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a plurality of gears substantially constantly 
intermeshed, deriving power from said 
shaft, a series of clutches adapted to be 
shifted into operative engagement with re 
spect to said gears, and having"driving con 

95 

nection with the driven part, shifting levers 
for said chutches, a cam for progressively 
operating said shifting levers, electrically 
operated means for actuating said cam, and 
a manually-controlled electrical 
the cam actuating. means. . . . i. 
‘. . 6. A power transmission mechanism com 
prising a driving shaft and a driven part, 
a plurality of gears substantially constantly 
intermeshed, deriving power from said driv 

ing conneetion with the driven part, mecha 
nism for shifting said clutches' into oper 
ative engagement with respect to said gears, 
a mechanism comprising a cam for progres: 
sively operating elements of said shifting 
mechanism to throw in the clutches, means 
for automatically retracting the clutches, 
electrically, operated means for actuating 
the cam, a series of circuits with switches 

100 

system for 
105 

ing shaft, a series of elutches having driv 
110 

11. 

automatically actuated by the electrically 
operated mechanism, and a manually oper 
able switch-leyer movable ºto engage con 
tagts in the several circuits of which said 
switches form parts. . . . . . . . . 
'...A change speed and reversing gearing 
?????????????? a driving part, a part to be driven and clutches for operatively connect 
ing said parts, an electric control and clutch-operating system comprising rotata 
ble mechanism for shifting the clutches, an electrically-operated driver for rotating 

2, 
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said mechanism, and electric circuits for 
controlling the movement of the driver step 
by step and for reversing the same. - 

8. In combination with a change speed 
and reversing power-transmitting mecha 
nism, comprising a driving part, a part to 
be driven and clutches for connecting said 
parts, an electric control and clutch-operat 
ing system comprising mechanism for shift 
ing the clutches, an electrically-operated 
driver for actuating said mechanism, elec 
tric circuits for controlling the movement 
of the driver step by step and for reversing 
the same, each of said circuits including a 
switch member automatically operated by 
said driver, so as to break certain of said 
circuits and close others, and a manually 
operated switch lever movable to engage 
terminals of the circuits so that the circuits 
closed by the automatically-operated 
switches can be completed to cause the 
movement of the electrically-operated 
driver. 

9. A change speed and reversing gearing 
comprising a driving part, a part to be 
driven and clutches for operatively connect 
ing said parts, an electric control and 
clutch-operating system comprising mecha 
nism for shifting the clutches, an electri 
cally-operated driver for actuating said 
mechanism, electric circuits for controlling 
the movement of the driver step by step and 
for reversing the same, each of said circuits 
including a switch member automatically 
operated by said driver, so as to break cer 
tain of said circuits and close others, a 
manually-operable switch lever movable to 
engage terminals of the circuits so that the circuits closed by the automatically-oper 
ated switches can be completed to cause the 
movement of the electrically-operated 
driver, and a primary switch controlling the 
closing of said circuits. 

10. A change speed and reversing gear 
ing comprising a driving part, apart to be 
driven and clutches for operatively connect 
ling 
clutch-operating system comprising mecha 
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driver, and a primary switch controlling the 

nism for shifting the clutches, an electri 
cally-operated driver for actuating said 
mechanism, electric circuits for controlling 
the movement of the driver step by step and 
for reversing the same, each of said circuits 
including a switch member automatically, 
operated by said driver, so as to break cer 
tain of said circuits and close others, a 
manually-operated switch lever movable to 
engage terminals of the circuits so that the circuits closed by the automatically-oper 
ated switches can be completed to cause the 
movement of the electrically-operated 

said parts, an electric control and 

5. 

closing of said circuits, said primary switch 
being operable conjunctively with a suit 
able mechanism. 11. In a power-transmitting change speed 
and reversing gearing, a driver, a part to be 
driven, a plurality of change speed and re 
verse gears constantly rotated by the driver 
for the transmission of power therefrom, 
and a series of electrically shiftable and in 
dependently movable concentric clutches 
severally engageable with respective of 
said gears, said clutches being operably 
connected to the parts to be driven. 

12. In a power-transmitting change 
speed and reversing gearing, a driver, a 
part to be driven, a plurality of change 
speed and reverse gears constantly driven 
by the driver for the transmission of power 
therefrom, a series of substantially concen 
tric interconnected and relatively slidable 
clutches having their operating faces in a 
common plane severally engageable with re 
spective of said gears, said clutches being 
operably connected to the part to be driven, 
and electrically controlled mechanism for 
shifting said clutches. 

13. In a power-transmitting change speed 
and reversing gearing, a driver, a part to 
be driven, a plurality of change speed and 
reverse gears constantly driven by the 
driver for the transmission of power there 
from, a series of substantially concentric in 
terconnected and relatively slidable clutches 
having their operating faces in a common 
plane severally engageable with respective 
of said gears, said clutches being operably 
connected to the part toke driven, and an electric shifting mechanism for operating 
said clutches. 

14. In a power-transmitting change speed 
and reversing gearing, a driver, a part to 
be driven, a plurality of change speed and 
reverse gears constantly driven by the 
driver for the transmission of power there 
from, a series of substantially concentric 
interconnected and relatively slidable 
clutches having their operating faces in a 
common plane severally engageable with re 
spective of said gears, said clutches being 
operably connected to the part to be driven, 
a shifting mechanism for operating said 
clutches, and an electrically-controlled and 
operated driver for actuating said mecha 
S. 
In testimony whereof I have hereunto set 

my hand in the présence of two subscribing 
Witnesses. 

HENRY G. BALOWN. 

Witnesses: & 
???INE S??????, 
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