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To all whom it may concern:

?*

several circuits will be brought successively
Be it known that I, CHARLEs R. UNDER and
selectively into contact with each other
HILL, a citizen of the United States, and resi to close
the proper and desired circuit. The
dent of New Haven, in the county of New movements
of these elements are controlled, 60
Haven and State of Connecticut, have in automatically,
by means operated by the
vented certain new and useful Improve driving
and
driven
which means
ments in Power-Transmission Mechanism, are in the nature ofelements,
centrifugal governors
of which the following is a specification.
This invention relates to power transmis which are mounted on the said driving and
10 sion mechanism of the type including a driv driven elements and are independently oper 65
able. Means
are alsotheprovided
insubsequent
the mech
ing element, a driven element, and means anism
for
resetting
plunger
for connecting the two elements to operate to the actuation of the shifter devices, so
the driven element in various speed relations that they will be in the proper positions for
to
the driving element.
Subsequent operation.
15
The primary object of the invention is to In the embodiment of the invention illus 70
provide power transmission mechanism of
in the drawings:–
such a character that the connecting mecha strated
.
Figure
is a diagrammatic representa
nisms between the driving element and the tion of the1 power
transmission mechanism;
driven element are automatically and selec Fig. 2 is a similar
view showing portions 75
20 tively rendered operative when predeter
of
the
mechanism
in
different
positions from
mined
speed
ratios
between
the
two
elements
those
illustrated
in
Fig.
1;
and
are established.
Fig. 3 for
is a the
detail
of one of the operating
With these and other objects in view, such elements
controller.
as will appear as the description progresses, In the drawings, there is illustrated
a 80
25 the invention comprises the combination and
source
of
power
in...the
form
of
a
motor
M
arrangement of parts, as set forth in and from which a driving shaft 2 extends, in
falling
within the- scope of the appended alinement with which is a driven shaft 3.
claims.
There are illustrated a plurality of means
The embodiment of the invention here for
connecting the two shafts together, 85
30 shown, which is merely selected for the sake
which
include a gear 4 which is se
of convenience of illustration, comprises, cured tomeans
the
driving
shaft 2, and a gear 5
broadly, a driving shaft, a driven shaft, and which is secured to a counter
shaft 6, and the
selective transmission means for connecting teeth of which intermesh with
the teeth of
the latter to the former. Suitable devices the
gear 4. The diameter of the gear 4 is 90
35 are provided for shifting the transmission
substantially equal to one-half of that of the
means so as to establish the proper and de gear
mounted on, but rotatable
sired speed relation between the driving and with 5.theSlidably
driven
shaft
is a gear 7 which
the driven shafts, which shifter devices are has a clutch member 8 3formed
on the face
?'????
operated
by
spring-actuated
plun
thereof
adjacent
to
the
gear
4,
which
clutch 95
40 gers. T ese plungers are normally prevent
member
i?
adapted
to
interengage
with
ed from operating by latch members, which clutch member 9 formed on said gear 4.a
positively engage the same, but which latch When these clutch members 8 and 9 are in
members may be subjected to magnetic influ terengaged, the speed of the driven shaft 3
ence,
so as to selectively release the plungers
45 to permit them to selectively operate the will be equal to that of the driving shaft, as 100
will be a direct driving connection be
shifter devices to shift the transmission there
tween
two, The gear 7 is adapted to be
means. The electro-magnets which exert shiftedthe
longitudinally
along the shaft 3, so
their influence on the latch members are, that its teeth will intermesh
with the teeth
themselves,
controlled
by
a
suitable
device
of
a
gear
10
which
is
secured
to the shaft 6 105
50 which comprises a pair of movable elements,
and
is
substantially
equal
in
diameter
to the
one of which carries a terminal common to gear 7, so that when it is in intermeshing
all of the circuits in which the magnets are relation with said gear, the driven shaft 3
interpolated, and the other of which carries will
be driven at a predetermined and inter
a separate terminal for each of Said circuits.
55 The elements of this controlling device move mediate speed. An additional gear 11 is 110
on the driven shaft 3 for longitu
in such relation that the terminals of the mounted
dinal movement, but so as to be rotatable
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therewith, which gear is adapted to inter
engage, with a gear 12 on the shaft 6, so that
the driven shaft 3 will have imparted thereto
motion, at a predetermined and low speed.
The gear 11 is also adapted to be shifted to
interengage with an idler 13, which, itself,
intermeshes with a relatively small gear 14
on the shaft 6. It will be perfectly obvious
10

that when the latter relation of gears is set
up, the driven shaft 3 will have motion im:
parted thereto in a reverse direction to that
of the driving shaft.
In order that the gears 7 and 11 on the
driven shaft 3 may be shifted in both direc
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tion of shifting the gears, a plurality of

circuit closers 51, 52, 53 and 54 are pro
vided, which are normally urged to opera
tive positions by springs 55, but prevented 70
from assuming such positions, when the
plungers are in their retracted positions, by
projections 56 on the plungers which engage
arms 57 on the circuit closers. These cir
cuit closers are maintained in their several
positions by spring-actuated detents 58. 75
When one of the plungers is actuated un
der the influence of its spring 38, the corre
sponding circuit closer is permitted to move
under the influence of its actuating springs
55, to close the circuit through the adjacent 80
Solenoid magnet, at this point.
*
In order that the electro-magnets 48, 49
and 50 may be automatically and selectively
energized, so as to permit the proper and
desired plunger to operate, there is provided 85

tions, I have provided shifters 15 and 16, re
independently of the former. Pivotally se
eured to the shifter 15, at 19, is a link 20
which, at its other end, is pivoted to a lever
21 at one end of the latter. The other end
controller, indicated generally by the ref
of this lever 21 is bifurcated and engages a aerence
character C. This controller carries
pin 22 which is carried by a movable slide the terminals
of the circuits in which the

spectively, the latter of which is operable

23, which slide operates in guides 24 and 25 magnets last referred to are interpolated,
and is provided with a projection 26, for a
purpose which will later be described. The and comprises two movable elements 59 and
other shifter 16 is pivoted directly, at 27, to
a lever 28. This lever is, like the lever 21,
bifurcated at its end and engages a pin 29
on a slide 30, which slide, is operable in
guides 81 and 32 and is provided with a pro
jection 33 extending in the same direction
as the projection 26 on the slide 23.
It will be seen that whem either of the pro
jections 26 or 33 is moved in either direction,
the clutch or proper gear on the driven shaft

90

60, the former of which is movable in one

direction and the latter of which is movable

in a direction which extends in angular re

lation to the line of movement of the former
61 which is a common terminal for all of
the circuits from the last-mentioned mag
mets, and is adapted, when the element 60 is
moved, to engage any one of the contacts 62,
63 or 64, which latter are carried by the
element. The element 60 carries a contact

95

100

will be moved to insure the rotation of the elements 59 and form the other terminals of

the circuits from the referred-to magnets.
shaft at the desired speed.
In order that the slides 23 and 30 may be Thus, when the.contact 61 engages any one
moved in both directions, positively, and the of the contacts 62, 63 or 64, the circuit
connecting shifters consequently operated, a through the proper magnet 48, 49 or 50 will
plurality of spring-actuated plungers 34, 35, be closed and the corresponding plunger
36 and 37 are provided, which plungers are permitted to operate. By reason of the
moved to engage the proper projection 26 number of its parts and movements I term
or 33 by springs 38 which surround the the controller C, a compound circuit con

plungers, as illustrated in the drawings.
These plungers are moved respectively in
the opposite directions or away from the
projections 26 and 33 on the slides 23 and 30
under the influence of solenoid magnets 39,
40, 41 and 42, which are selectively ener
gized, in a manner which will later appear.
The plungers are maintained in retracted
positions with the surrounding springs 38
under tension by spring-actuated latch mem
bers 43, 44, 45 and 46, which, however, are
respectively and selectively disengaged from
the plungers by electro-magnets 47, 48, 49
and 50, of which they form the armatures,
thus allowing the springs 38 to operate. It
is, of course, to be understood that when the
plungers are in their retracted positions, so
that the springs 38 are under tension, the
retracting magnets are de?nergized, and in
order that the magnets may be energized af
ter the plungers have performed their func

troller.
The movements of the elements 59 and 60
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of the controller are effected in the follow

ing manner. The element 60 is moved to
its operative positions by suitable means,
such as a spring 65, which spring is, how
ever, normally prevented from operating by
a spring 66, which posesses greater energy.
Mounted on the driving shaft 2 is an ele
ment which governs the action of the springs
65 and 66 and which is termed a governor,
for the sake of convenience. This governor
includes an annular member 67 which is piv
oted by means of screws 68 on the driving
shaft 2 through the medium of a casting 69,
so that the member 67 will rotate with the
shaft and may have movements at right
angles to the axis of the shaft under cen
trifugal influence. Pivoted to an arm 70,
which extends from the member 67, is a link
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71, which, in turn, is pivoted to a collar 72. 130
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scribed, the speed of the driven shaft 3 will ductors 125 and 126 to the point 127, and
gradually
decrease, so that the governor 79 thence back112.to the source 97 through the
will move toward the shaft, and through its conductor
connection with the pinion 88, cause the ele

As has been previously stated, the driven

ment 59 of the controller to move until the shaft 3 is moved in a reverse direction by
contact 63 thereon engages the contact 61 the engagement of the gear 11 with the idler
on the element 60. At this time, the tooth 13, and this gear 11 is shifted into engage
speed of the gear 7 will be equal to the ment with the idler upon the manual closing
tooth speed of the gear 10, so that the en of the switch 91, and the consequent estab

gagement of the gears may take place with lishment of a circuit from the source 97
safety. Upon the engagement of the con through
a conductor 113 to the point 114,
tacts 61 and 63, a circuit is closed from the

source 97 through the conductor 110, the
contacts 61 and 63, the conductor 111, the
15 electro-magnet 49, the conductor 105, the
switch 106 and the conductor 112 back to the
source. Thus, at the time that the tooth

speeds of the gears 7 and 10 are equal, the
magnet
49 will be energized and the latch
20 45 attracted so as to disengage the plunger
36. This plunger, upon being disengaged,

moves toward the lever 21 rapidly, under
the action of the spring 38 and, through the
slide
23, the lever 21, and the mechanism be
25 tween this lever and the gear 7, shifts the
gear 7 into engagement with the gear 10.
Upon the movement of the plunger 36, the
circuit closer 53 will bridge the terminals
104
and 105, so that upon the operation of
30
the switch 96, the magnet 41 will be ener
gized and will retract the plunger 36, in
order that the gear 7 may subsequently be
moved to a neutral position. It will, of

35

course, be understood that the drive is
changed from direct to intermediate, and
thence to low, in a similar manner, and upon
the energizing of the proper magnet 48 or
49 by the automatic closing of its circuit by
the controller C.

65

70

75

through a conductor 115, in which the switch
91 is interpolated, through the switch 116,
the electro-magnet 47 and a conductor 112
back to the source. The consequent ener
gizing of the magnet 47 disengages the latch 80
43 from the plunger 34 and permits the
plunger, under the action of its spring, to
strike the projection 33 on the slide 30 and
shift the gear 11, so that when the speed of
the shaft 3 is such that the tooth speed of 85
the gear 11 is equal to the tooth speed of
the idler 13, the gear and idler will engage.
Of course, upon the movement of the plun
ger 34, under the action of the spring 38,
the circuit closer 51 will move, so that upon 90
the closing of the switch 96, the magnet 39
will be energized and the plunger 34 re
tracted to permit the movement of the gear
11 into a neutral position.
In order that the shifting of the gears 95
7 and 11 and the clutch member 8 may be
manually accomplished, I have provided
each of the circuits leading to the electro
magnets 48, 49 and 50 with contacts 118,
which are arranged to coöperate with a 100

common switch blade 119. This common
blade 119 is in electrical communication with

the conductor 110 through a conductor 120.
Of course, it will be understood that when Thus the latch releasing magnets may be
the contact 61 on the controller element 60 selectively energized by the manual closing 105
engages the contact 62 on the controller of their circuits.
element 59, the gears 11 and 12 will inter It will be seen from the foregoing
descrip
engage
in
a
manner
similar
to
that
described
tion
that
in
order
to
accomplish
the
shift
45 in connection with the shifting of the gear ing of the gears, it is only necessary for the
7, the circuit to the plunger-controlling mag operator to first momentarily close the 110
net 48 being, at this time, established from switch 96, so that the gears will be thrown
the source 97 through the conductor 110, the into neutral positions. If he is shifting the
contacts 61 and 62, the conductor 121 and
50 the closed switch 122, through the magnet gears from the direct drive where the clutch
members 8 and 9 are interengaged, and the
48 to the point 123 on the conductor 112-and contacts 61 and 64 on the controller are en 115
through the conductor 112 back to the gaged, to the intermediate speed where the
gears 7 and 10 are engaged, he may permit
As has been previously pointed out, the
55 clutch members 8 and 9 are shifted into en the speed of the driven shaft 3 to decrease
relation to that of the driving shaft
gagement with each other by the plunger 2with
until
the tooth speeds of the gears 7 and 120
37 upon the disengagement of the latch 10 are equal,
which time, the contacts 61
member 46. The trip magnet 50 for this and 63 on theatcontroller
will be in engage
latch member is energized upon the engage
with each other, owing to the fact that
60 ment of the contacts 61 and 64 of the con ment
the element 60 of the controller remains in
troller and the consequent establishment of its initial position, while the element 59 is 125
a circuit from the source 97 through the con moved to bring the contact 63 into engage
ductor 110, the contacts 61 and 64, the con ment with the contact 61. Immediately
ductor 124, the closed switch 109, the con
40
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upon the establishment of the circuit by the

