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UNITED STATES PATENT OFFICE. 

MOSES C. JOIINSON, OF HARTFORD, CONNECTICUT. 

SPEED) a CONTROLLING AND REVERSING ME.CHANISMI. 

SPECIFICATION forming part of Letters Patent No. 699,872, dated May 13, 1902. 
Application filed December 12, 1901, Serial No, 85,577, (No model) 

To all, Luhon, it act? concer'72: 
Be it known that I, MOSES C. JoHNSON, a 

citizen of the United States, residing at Hart 
ford, in the county of Hartford and State of 
Connecticut, have invented certain new and 
useful Improvements in Speed - Controlling 
and Reversing Mechanism, of which the foll 
lowing is a specification. 
My invention relates to speed-controlling 

and reversing mechanism designed more par 
ticularly for marine propulsion, although it 
is not limited to such use. 

In the marine propulsion of small vessels 
for instance, yachts and launches-bulky and 
cumbersome mechanism requiring a large 
amount of space has been commonly em 
ployed, and it is a desideratum to reduce the 
size of this mechanism to compact form and 
to provide a simple construction working 
easily and with a minimum of friction to drive 
the propeller or other motive shaft full speed 
ahead, with the capability of a quick reverse. 
My invention has for its object the provi 

sion of simple and compact mechanism con 
nected with the main driver or engine shaft 
in such a way that these results may be ac 
complished with ease and rapidity, as will be 
hereinafter set forth. 
A further object of the invention is the pro 

vision of means for actuating the clutches em 
ployed in my improved mechanism and for 
throwing into and out of action simultane 
ously with the movements of one of the 
clutch-actuating devices a gear-wheel, which 
through interposed gears and shafting will 
impart a reverse movement to the driven 
shaft. W 

A further object of the invention is the pro 
vision of improved driving and reversing 
mechanism comprising friction cups and 
clutches, one of which cups is normally splined 
to the driving-shaft, while the other is freely 
movable upon a sleeve or quill loosely mount 
ed upon said driving-shaft, said sleeve being 
keyed or otherwise connected to the driven 
shaft, a counter-shaft connected by gearing 
at one end with one of the friction-cups and 
at its other end with reversing-gearing, one 
element of which is a gear loosely mounted 
on the other friction-cup, and means for ac 
tuating clutches of any desired kind operat 
ing in connection with the friction-cups, so 

that the driven shaft may be rotated either 
in one direction or in the other direction at 
the will of the engineer or motorman. 
A further object of the invention is the pro 

vision of improved cam mechanism for actu 
ating a lever controlling the clutch-operating 
devices and simultaneously therewith for ac 
tuating a second lever connected by a fork or 
otherwise with a gear-wheel loosely mounted 
on the sleeve or hub of one of the friction 
cups, said sleeve or hub carrying clutch-pins, 
which when the gear is thrown inward by 
said lever and cam mechanism will coöperate 
with complemental clutch-pins carried by the 
friction-cup and will thereby produce in con 
nection with gearing hereinafter described a 
reverse motion of the driven shaft. 

In the accompanying drawings, Figure 1 is a 
side elevation of my improved speed-control 
ling and reversing mechanism, the driving and 
driven shafts being broken away. Fig. 2 is a 
right-hand end elevation with one of the 
shafts in section. Fig. 3 is a partial section 
on line 33, Fig. 1, looking in the direction of 
the arrow. Fig. 4 is a horizontal section of 
my improved mechanism, taken on line 4 4, 
Fig. 1. Fig. 5 is a horizontal section on line 
55 of Fig. 1 with certain parts in plan view. 
Fig. 6 is a detail view, with parts in section, 
of my improved clutch-actuating mechanism. 
Fig. 7 is a transverse section of the device 
shown in Fig. 6, taken on interrupted line 77 
of said figure and looking in the direction of 
the arrow. Figs. 8 and 9 are respectively per 
spective representations of the wedge-blocks 
employed for adjusting the clutch-operating 
levers. Figs. 10 and 11 are respectively per 
spective views of a modification of said wedge 
blocks. Fig. 12 is a perspective view of a pin 
or bolt employed with said modification. Fig. 
13 is an end view, on a slightly-reduced scale, of 
the sleeve or barrel of the clutch mechanism; 
and Fig. 14 is a side elevation of one of the 
expansion-rings, also on a reduced scale. 

Similar characters refer to similar parts 
throughout the several views. 

Referring to the drawings, the numeral 1. 
designates in a general Way the framework 
of my improved mechanism, which may be of 
any desired kind, but is in the construction 
illustrated composed of a base or bed plate 2 
and pairs of standards 33'33", respectively, 
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rising vertically from said bed-plate. 
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At or 
about its central portion this framework is 
provided with short vertical standards 4, and 
longitudinally it is formed with a guideway 
5, which may be a slot closed on the bottom 
by a plate 6, secured in place by screws 6'. 
Journaled in half-bearings 77 of the stand 

ards 33' are friction-cups 8 and 9, respec 
tively, the cup 8 having a comparatively long 
sleeve or hub 8' and the cup 9 a short sleeve 
or hub 9', as shown in Fig. 4. 

Designated by the numeral 10 is a driving 
shaft which may be actuated by any suitable 
motor, and this shaft is provided with a shoul 
der 10' and with an extension 10°, illustrated 
as differing in diameter from the main part 
of the shaft. To the driving-shaft, adjacent 
to one end thereof, the hub 8' of the friction 
cup 8 is secured by a spline or feather 11, as 
illustrated in Fig. 4, and loosely surrounding . 
the extension 10° of said shaft is a sleeve or 
quill 12, provided with a spline 12'. Splined 
to the quill 12 between the standards 33' is a 
sleeve 13, and secured to this sleeve by 
screws 14 14' are keys 15 lis', said keys being 
seated in recesses 13° of the sleeve. Fitted 
over the reduced ends of the sleeve 13 and 
grooved to receive the keys 1515', which pre 
vent them from rotating, are expansion-rings 
16 16', it being understood, of course, that the 
friction-cups 8 and 9 surround said rings. At 
its respective ends the sleeve 13 is recessed 

, at 13", and it also is grooved or slotted longi 
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tudinally at 13° on each side, as represented 
in Figs. 6 and 13. Located in the recessed 
portions of the sleeve are clutch-levers 17, 
and inasmuch as these levers at one end of 
the sleeve are precisely similar to those at 
the other end thereof said levers and their 
like operating mechanisms will be referred 
to by the same numerals in the description 
hereinafter given. On its side adjacent to 
its outer end each lever 17 is provided with 
a pocket 17, having an inclined bottom wall 
to receive wedge-blocks 18, as illustrated in 
Figs. 6 and 7, and these wedge-blocks have 
beveled or inclined faces 18', (see Figs. S and 
9,) and one of the wedge-blocks is grooved at 
18 to receive a flange of an adjusting-screw 
19, which is threaded into the lever, as illus 
trated in Fig. 7, said screw when turned serv 
ing to adjust the blocks with reference to 
the inclined bottoms of the pockets in which 
they rest for the purpose of taking up wear 
or lost motion. To enable both of the blocks 
to be simultaneously adjusted by a single 
screw, one of said blocks is provided with a 
tooth, or projection. 20 and the other with a 
seat or socket 21 for the reception of said 
tooth when the levers are rocked to actuate 
and release the expansion-ring. By this con 
struction. When the screw 19 is turned both 
blocks will be simultaneously adjusted in the 
pockets, and by providing this toothed-con 
nection (for which any other suitable device 
for accomplishing the purpose may be sub 
stituted) the levers are made to rock posi 
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tively and in unison on the pitch-line, and 
thus to impart equal expansive force to both 
ends of the expansion-ring. The long ends 
of levers 17 are beveled or otherwise shaped 
to receive between them wedge-shaped blocks 
22, hereinafter mentioned, and each lever is 
provided with a semicircular boss or enlarge 
ment 17, fitting into correspondingly-shaped 
recesses in the ends of the expansion-rings 
16 16', as illustrated in Figs. 7 and 14. Pins 
23 project laterally from each lever 17, and 

75 

the inner ends of said pins travel in grooves 
24, formed in the sleeve 13, and serve to 
guide the clutch-levers to prevent the dis 
placement of said levers and to aid in resist 
ing the thrust upon the same when the levers 
are actuated by the block 22 to expand the 
friction-ring. 
To lock the adjusting - sere w 19 against 

movement, the one of the levers 17 in which 
said screw is located is split at 17°, and a screw 
70 is employed for forcing the split parts to 
gether to bind said screw 19, and to prevent 
the levers from becoming detached from the 
expansion-rings cotter-pins 25 may be em 
ployed, said pins being driven into small 
grooves formed in the heads of the levers and 
the free ends of said rings, as illustrated in 
Fig. 7. 
Designated by the numeral 26 is a clutch 

actuating ring or sleeve, to the under side of 
which the wedge-blocks 22 are secured by 
screws 27, and as these wedge-blocks slide in 
the grooves 13° of sleeve 13 and as said sleeve 
is splined to the quill 12 it will be seen that 
when the quill is rotated the clutch-actuating 
ring will move with it. This ring 26 is grooved 
at 26' to receive the arms of a fork 28, con 
nected to shoes 29, fitting in the groove 26 in 
the usual manner, and at its lower end the 
fork is mounted between the short standards 
4 upon pivot pins or bolts 28° 29° and is pro 
vided with a laterally-extending arm. 28', in 
which is fitted and projects therefrom a pin 
30. It will be seen that this shipper-fork con 
stitutes an angle-lever and that when rocked 
in either direction by means hereinafter de 
scribed it will shift the clutch-actuating ring 
26 back and forth upon the sleeve 13 and will 
cause the blocks 22 to actuate one or the other 
of the sets of clutch-levers 17, according to 
the direction in which said ring is shifted, 
and will lock the expansion-ring 16 or 16', as 
the case may be, to the friction-cup S or 9 
which it is desired to operate. For securing 
the friction-cups in place in the half-bear 
ings 77' swinging caps 31 31' are provided, 
and these caps are locked in position after 
the friction-cups and the parts with which 
they are connected and assembled are located 
in said half-bearings 7 7' by pivoted bolts 
and nuts 3232', as shown in Fig. 1. 

Loosely mounted upon the long hub or 
sleeve 8 of the friction-cup S is a gear-wheel 
or it may be other power-transmitting ele 
ment 33, and splined to the short hub 9' of 
the friction-cup 9 is another gear-wheel 34, 
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the teeth of which are in mesh with an idler 
pinion 35, rotating upon a stud 36, project 
ing laterally from the frame 1. Journaled 
in bearings 37 37' of the frame is a shaft 38, 
which may be either tubular, as shown, or 
solid, if desired. To one end of this shaft 38 a. 
gear-wheel 39 is splined, and on the other end 
said shaft has secured to it in any desired Way 
a gear-wheel 40, the teeth of which are in mesh 
with the teeth of the intermediate pinion or 
idler 35, while the gear 39 is in direct engage 
ment with the gear-wheel 33, loosely mount 
ed on the hub 8' of friction-cup 8, as above 
stated. Fitted in sockets of the gear-wheel 
33 are clutch-pins 41, and carried by the fric 
tion-cup 8 are complemental clutch-pins 42, 
as shown in Fig. 4. On its inner face the 
gear-wheel 33 is grooved at 33' to receive the 
heads of the clutch-pins 41, and, as will be 
seen, when said gear-wheel33 is shifted upon 
the hub 8' these pins 41 and 42 will engage 
and will impart motion to the driven shaft in 
a manner hereinaffer stated. The hub of 
gear-wheel 33 is grooved to receive the arms 
of the shipper-fork 43, connected with shoes 
44, Working in said groove in the usual man 
ner. At its lower end this shipper-fork is 
pivoted at 45 to a laterally-projecting bracket 
46 of the framework and is provided with a 
laterally-extending arm 43', carrying a pin 
47, for a purpose hereinafter stated, the fork 
and arm constituting an angle-lever. 

Fitted for longitudinal reciprocation in the 
guideway 5 of the bed-plate of the machine 
is a slide 4S, and projecting vertically from 
this slide and at one end partially overhang 
ing the path of movement of the same is a 
long vertical standard 49, said standard be 
ing provided with cam-slots 50 and 51, re 
spectively, for the reception of the pins 30 
and 47, projecting from the arms 28' and 43' 
of the shipper-forks 28 and 43, as illustrated 
in Fig. 1. The cam-slot 50 is of peculiar con 
struction, it being provided with an active 
portion 50'at one end, an intermediate straight 
or neutral portion 50, and an active portion 
50° at its opposite end, while the cam-slot 51 
has two neutral or non-active portions 51' 51°, 
respectively, at its ends and an intermediate 
active portion 51. As above stated, the pins 
30 and 47 (which are usually equipped with 
antifriction-rollers) are fitted in these cam 
slots, and when the slide 48 is reciprocated 
said cam-slots will actuate in proper sequence 
the shipper-levers to which they are con 
nected. 
For reciprocating slide 4Sany desired means 

may be employed, and I have shown for this 
purpose a lever 52, secured to a rock-shaft 
52', journaled in a bearing 53' of a bracket 
53, projecting from the frame and connected 
at its end opposite to the lever with an exten 
sion 48 of slide 48 by a link 5.5. 

Designated by the numeral 56 is a driven 
shaft which may be connected with any mech 
anism it is desired to operate in one direc 
tion or in the other direction at the rate of 
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speed required, and the stem or reduced por 
tion 56 of this shaft may be secured to the 
quill 12 by keys 57 or in any other approved 
ale. 

In Figs. 10, 11, and 12 a modification of the 
devices for adjusting the wedge-blocks 18 is 
illustrated, and in this modification the 
wedge-blocks 5858' are provided with grooves 
59 59' in their contacting faces, the tooth 
and-socket construction of Figs. 8 and 9 be 
ing avoided. Fitted in these grooves is a bolt 
60, Fig. 12, which serves as a bearing to per 
mit the blocks to rock on the pitch-line when 
the levers 17 are actuated, and this bolt is 
flanged at its ends at 60' 60°, and when placed 
in position in the grooves 59 59' said flanges 
overlap the ends of the grooves, so that when 
one of the blocks-for instance, 58 (which is 
grooved on its side at 58°)-is adjusted by the 
screw 19 the other block will be compelled to 
move with it along the inclined bottom walls 
of the pockets or seats 17 in the levers 17 to 
take up wear or lost motion. 
In the positions of the various parts of the 

mechanism illustrated in Figs. 1, 4, and 6 
neither expansion-ring is in engagement with 
its friction-cup and the nose of each wedge 
shaped block 22, carried by the shipper-ring 
26, lies between the inwardly-beveled rear 
ends of the levers 17. In this position of the 
mechanism all the gears and other parts are 
idle with the exception of the friction-cup 8, 
the hub 8' of which being splined to the driv 
ing-shaft 10 causes said cup continuously to 
rotate with said shaft. 
In the operation of my improved mechan 

ism should it be desired to turn the driven 
shaft to impel the launch or other conveyance 
in which the machine is located the lever 52 
is grasped and pushed toward the left, there 
by through the link 5.5 or other connection 
which may be substituted therefor recipro 
cating the slide 4S in the same direction and 
causing the portion 50' of the cam 50 to act 
upon the pin 30 of arm. 28' and throw the lever 
2S to the left to actuate shipper-ring 26 and 
cause the wedge-block 22 to rock the clutch 
levers 17 and expand the split ring 16 into 
firm contact with the inner wall of the friction 
cup S. Inasmuch as this split ring is connect 
ed by key 15 to the sleeve 13 (the latter be 
ing splined to quill 12) and as the hub of said 
cup is splined to the driving-shaft 10, it will 
be seen that when thus connected the quill 
will be rotated and will, through its keyed con 
nection 57 with the driven shaft, force said 
shaft to turn in a forward direction, and there 
by impart the same impulse to the propeller 
or other instrumentality with which it may 
be connected. When the slide 48 has been 
reciprocated to its limit in either direction, 
the pin 30 will enter a terminal straight or 
neutral portion 50 or 50 of the cam-slot 50 
and will lock the lever 28 until it is again 
shifted. As the slide 4S reciprocates toward 
the left, as just stated, the pin 47 of lever 43 
will ride in the straight portion 51" of slot 51 
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in said slide and will retain lever 43 in the T is suddenly applied by the expansion of the normal position. (Represented in Fig. 1.) 
When the quill 12 is connected in the manner 
described to the driving-shaft 1010, the shaft 
38, its gears 39 and 40, and the gears 33, 34, 
and 35 are idle, and the only parts that rotate 
are said driving-shaft 10, the friction-cup 8, 
splined thereto, and the quill 12 and interme 
diate parts connecting said quill with the cup 
8 in the manner stated. In this way the for 
ward speed of the driving-shaft is applied to 
the driven shaft 56, and the mechanism im 
pelled thereby is given its full forward im 
pulse with a minimum of frictional resistance. 
Should it be desired to reverse the motion 

of the driven shaft 56, the lever 52 is when the 
machinery is arranged in the manner repre 
sented pulled to the right, and through the 
connections described the slide 48 is recipro 
cated in the same direction, causing the por 
tion 50 of cam-slot 50 to shift the lever 28, ship 
per-ring 26, and the wedge-blocks 22, thereby 
withdrawing the one of said blocks from be 
tween the levers 17 at the left and forcing 
through the other wedge-block 22 and levers 
17 the expansion-ring 16' into contact with the 
inner walls of the friction-cup 9; but before 
this action takes place, however, (and here, it 
is distinctly to be understood, resides one of 
the important features of my invention,) the 
active portion 518 of the cam-slot 51 has acted 
upon the stud or roller 47, projecting from 
the arm 43 of the lever 43, and has shifted 
the gear-wheel 33, carrying the clutch-pins 
41 along the hub 8' of the friction-cup 8, there 
by causing the pins 42, carried by said cup, 
to enter the concentric groove 33 in said 
ring and to be in engagement with said pins 
41 when the split ring 16' is expanded to lock 
the friction-cup 9 to the quill or sleeve 12. 
When this result has been accomplished, the 
gear 33, being clutched to the friction-cup 8, 
which, as above stated, is splined to the driv 
ing-shaft 10, said cup now acting as a part 
of the reversing mechanism, will impart mo 
tion to the gear-wheel 39 of shaft 38, and this 
shaft, through gear-wheel 40, splined thereto, 
will drive the idler 35, and the gear-wheel34, 
splined to the hub of the friction-cup 9, will 
impart rotary motion in reverse direction to 
the quill 12 and, by the agency of said quill, 
the sleeve 13, and intermediate mechanism, 
to the driven shaft 56. The object in throw 
ing the gear-wheel 33, carrying the clutch 
pins 41, along the hub 8' of friction-cup 8 be 
fore the levers 17 are actuated to bind the ex 
pansion-ring 16' to the sleeve 13 is to avoid 
shock on the quick reverse movement of the 
mechanism and to enable the gear-wheel 33 
and the gearing connected there with to be 
started in motion just before the levers 17 at 
the right of the construction are operated to 
actuate the expansion-ring 16' and bind the 
friction-cup 9 to the sleeve 13. If this were 
not the case, there would be danger of shear 
ing off or breaking the pins 4142 when power 

ring 16 to lock the parts together. 
As above stated, it will be noted that when 

the parts of my improved unechanism are in 
the position shown in Figs. 1 and 4 the driv 
ing-shaft operates but one element of said 
mechanism-viz., the friction-cup 8-all the 
remaining parts thereof being idle, but in 
readiness to be thrown into immediate action 
when the shipper-ring 26 is shifted to reverse 
the motion of the driven shaft. 
In assembling and disassembling the parts 

of my improved mechanism the friction-cups 
8 and 9, the sleeve 13, the sets of levers car 
ried thereby, the expansion-rings connected 
by keys to said sleeve 13, and the gear-wheels 
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33 and 34 constitute a unitary structure . 
which when assembled may be placed in the 
half-bearings 7 and secured in position by 
the caps 31 31' and the bolts and nuts 3232". 
The driving-shaft is then connected by the 
spline 11 with the hub of the friction-cup S, 
and the driven shaft is keyed to quill 12. By 
providing this simple construction the parts 
may be readily assembled and disassembled 
and may be placed in position with ease and 
accuracy. 
While gearing for operating the driven 

shaft at the same speed both forward and 
backward is illustrated, it is distinctly to be 
understood that by substituting gears of dif 
ferent proportions from those shown varying 
speeds may be applied to the driven shaft as 
circumstances may require, and the inven 
tion is not, therefore, limited to the gearing 
illustrated and described, nor is it limited to 
foothed gearing, for other kinds of gearing 
may be employed, if desired. 
My invention is not limited to the precise 

means shown and set forth for clutching the 
gear-wheel 33 with the frietion-cup 8 when it 
is desired to impart a reverse motion to the 
driven shaft, nor is it limited to the cam 
mechanism illustrated for actuating said gear 
wheel and the shipper - ring carrying the 
wedge-blocks for operating the pivoted le 
vers, for various devices different therefrom 
may be substituted therefor without depar 
ture from the invention. So, too, the inven 
tion is not limited to the framing shown nor 
to the precise means for connecting the piv 
oted levers 17 so that they may be adjusted 
in unison and may rock upon the pitch-line. 
Various changes in the mechanism for ac 

tuating the cam-slide may also be made, and 
said slide may be operated automatically un 
der some circumstances instead of manually, 
as shown, if desired. So, too, different kinds 
of cam mechanism may be employed as sub 
stitutes for that shown without departure 
from the invention. 
No claim is herein made to the improved 

clutch shown and described, for it constitutes 
the subject-matter of my application filed 
February 8, 1902, Serial No. 93,143. 
Having thus described my invention, what 
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I claim, and desire to secure by Letters Pat 
ent, is 

1. The combination, with a driven shaft, of 
means for rotating said shaft; reversing mech 
anism including a shiftable element; means 
for connecting a part of said reversing mech 
anism with the driven shaft; and means for 
coupling said shiftable element with a mem 
ber of the reversing mechanism before said 
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reversing mechanism is thrown into action. 
2. The combination, with a driven shaft, of 

means for rotating said shaft; reversing mech 
anism including a shiftable gear; gearing for 
connecting said reversing mechanism with 
the driven shaft; and means for clutching 
said shiftable gear with a part of the revers 
ing mechanism before said reversing mech 
anism is thrown into action. 

3. The combination, with a shaft, of devices 
for driving said shaft; mechanism for con 
necting said devices with the shaft to operate 
it first in one direction and then in the other 
direction; a shiftable element adapted to be 
thrown into engagement with a member of 
the shaft-operating devices before said de 
vices are connected to the shaft; and means 
for actuating said shiftable element. 

4. The combination, with a shaft, of means 
for driving said shaft in opposite directions; 
devices for alternately clutching said means 
to the shaft; a shiftable element adapted to 
engage a member of the shaft-driving devices 
before said devices are connected to the shaft; 
and means for actuating said shiftable elle 
ment. 

5. The combination, with a driven shaft, of 
gearing for turning said driven shaft in oppo 
site directions, said gearing including a shift 
able element; means for engaging said shift 
able element with a part of the shaft-operat 
ing devices before the shaft is reversed; de 
vices for clutching the driven shaft to the 
driving-shaft when it is desired to reverse 
Said driven shaft; and means for actuating 
said clutching devices. 

6. The combination, with a driven shaft, of 
a quill connected to said shaft; a driving 
shaft upon which the quill is supported; 
clutch mechanism coöperating with the driv 
ing-shaft and adapted to rotate the quill and 
driven shaft in one direction; reversing mech 
anism; means for clutching a part of said re 
versing mechanism to the quill; and means 
for clutching an element of said reversing 
mechanism to the driving-shaft before the 
quill-clutching mechanism is actuated. 

7. The combination, with a driven shaft, of 
a quill connected to said shaft; a driving 
shaftsurrounded by said quill; friction-clutch 
mechanism coöperating with the driving 
shaft and adapted to rotate the quill and 
driven shaft in one direction; reversing mech 
anism; means for clutching a part of said re 
versing mechanism to the quill; and means 
for clutching another part of said reversing 
mechanism to the driving-shaft just before 
the quill-clutching mechanism is actuated. 

5 

S. In mechanism of the class described, the 
combination, with a driving-shaft, of a clutch 
element connected to said driving-shaft and 
rotating there with; a driven shaft; means 
for connecting the driving and driven shafts 
to rotate said driven shaft in a forward direc 
tion; reversing mechanism, including a shift 
able element; means for throwing the main 
part of said reversing mechanism into action; 
and means for connecting the shiftable elle 
ment of said reversing mechanism to the driv 
ing-shaft before said main part thereof is 
thrown into action. 

9. The combination, with a driving-shaft, 
of a clutch member directly connected to said 
driving-shaft and having a hub; a shiftable 
element loosely mounted upon the hub of 
said clutch member; means for connecting 
said shiftable element with the clutch mem - 
ber when said element is thrown in one direc 
tion; a driven shaft; means for connecting 
the clutch member with said driven shaft; a 
second clutch member; means for connecting 
said second clutch member with the driven 
shaft to reverse the motion thereof; and means 
for throwing the shiftable element into con 
tact with the clutch member directly con 
nected with the driving-shaft before the sec 
ond clutch member is actuated. 

10. The combination, with a driving-shaft, 
of a clutch member having a hub connected 
to rotate with said driving-shaft; an element 
sleeved upon said hub; means for shifting 
said element along the hub; means for clutch 
ing said shiftable element with the clutch 
member; a driven shaft; means for connect 
ing said clutch member with the driven shaft 
to rotate the same in a forward direction; 
and mechanism controlled by the shiftable 
element when it is connected with the clutch 
member, for reversing the motion of the 
driven shaft. 

11. The combination, with a driving-shaft, 
of a friction-cup having a hub connected to 
said driving-shaft; a gear-wheel normally 
loosely mounted on said hub; means for 
clutching said gear-wheel to the friction-cup; 
a driven shaft; gearing connected with said 
loosely-mounted gear and adapted to reverse 
the motion of the driven shaft; and means 
for connecting said gearing to said driven 
shaft. 

12. The combination, with a driving-shaft, 
of a friction-cup connected to said shaft and 
driven thereby; a quill surrounding the driv 
ing-shaft; a driven shaft connected to the 
quill; a sleeve splined to the quill; an expan 
sion-ring mounted within the friction-cup and 
connected with the sleeve; means for actuat 
ing said ring to clutch it to the friction-cup; 
reversing mechanism; a shiftable element co 
operating with the friction-cup and adapted 
to be clutched thereto before the reversing 
mechanism is connected for operation; means 
for actuating said shiftable element; and 
means for throwing the reversing mechanism 
into coöperative relation with the driven shaft, 
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13. The combination, with a driving-shaft, 
of a friction-cup connected to said driving 
shaft and driven thereby; a quill surround 
ing the driving-shaft; a driven shaft rotated 
by said quill; a sleeve connected to the quill; 
an expansion-ring mounted within the fric 
tion-cup and keyed to the sleeve; lever mech 
anism for expanding said ring to clutch it to. 
the friction-cup; means for actuating said le 
ver mechanism; reversing mechanism includ 
ing a shiftable element coöperating with the 
friction-cup and adapted to be clutched there 
to before the reversing mechanism is con 
nected to the quill; means for clutching said 
shift able element with said friction-cup; and 
means for connecting the main part of the re 
versing mechanism with the driven shaft. 

14. The combination, with a driving-shaft, 
of a quill loosely mounted on said shaft; a 
friction-cup having a hub surroundling a por 
tion of the quill, said hub being splined to 
the driving-shaft; a gear loosely mounted on 
the hub of said friction-cup; clutch devices 

25 
carried by said gear; mechanism for shifting 
the gear; complemental clutch devices car 
ried by the friction-cup and adapted to en 
gage with the clutch devices of the gear when 
the latter is shifted; an expansion-ring; a 
sleeve splined to the quill and connected with 
said expansion-ring; means for throwing said 
expansion-ring into contact with the friction 
cup; a second friction-cup loosely mounted 
upon the quill; an expansion-ring keyed to 
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the sleeve and mounted within the seednd 
friction-cup; means for expanding said ring 
to lock it to the cup; and devices for actuat 
ing said means. " 

15. The combination, with a driving-shaft, 
of a quill loosely surrounding said shaft; a 
driven shaft connected to said quill; a fric 
tion-cup connected to the driving-shaft and 
rotating there with; means for clutching said 
cup to the quill, thereby to impart a forward 
motion to the driven shaft; and means for 
reversing the motion of the quill and driven 
shaft, said means including a shiftable elle 
ment adapted to be clutched to the friction 
cup before the remainder of the reversing 
mechanism is connected to the quill. 

16. The combination, with a driving-shaft, 
of a quill loose on said shaft; a sleeve splined 
to the quill; a driven shaft operatively con 
nected to said quill; a friction-cup connected 
to rotate with the driving-shaft; means for 
coupling said friction-cup to the sleeve when 
it is desired to rotate the driven shaft in one 
direction; a second friction-cup; a gear fixed 

: to said cup; means for connecting said sec 
ond cup to the sleeve; a gear loosely mounted 
with relation to one of the friction - cups; 
clutch devices for coupling said friction-cup 
and gear together; a counter-shaft; and gear 
ing connecting said counter-shaft with the 
gears actuated by the friction-cups. 

17. The combination, with a driving-shaft, 
of a quill loosely mounted on said shaft; a 
driven shaft keyed to the quill; friction-cups 
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surrounding the quill, one of said cups being 
splined to the driving-shaft; a sleeve splined 
to the quill; keys carried by the sleeve; ex 
pansion-rings fitted within the friction-cups 
and having slots to receive the keys; pivoted 
le vers for actuating the expansion-rings; a 
shipper-sleeve; wedge-blocks carried by said 
sleeve; means for actuating the shipper 
sleeve; and mechanism for reversing the mo 
tion of the driven shaft. 

18. The combination, with a driving-shaft, 
of a quill loosely surrounding said driving 
shaft; a driven shaft keyed to the quill; a 
sleeve splined to the quill; keys carried by 
the sleeve; expansion-rings fitted over the 
keys; a pair of levers pivoted to each expan 
sion-ring; a shipper-sleeve; Wedge-blocks se 
cured to said shipper-sleeve; a lever for ac 
tuating said shipper-sleeve; a cam having ac 
-tive and neutral portions for actuating the 
lever; means for actuating the cam; friction 
cups, one of which is splined to the driving 
shaft; and means for actuating said cups. 

19. In mechanism of the class described, the 
combination, with framework, of friction-cups 
supported for rotation in bearings of said 
framework, one of said friction-cups being 
connected to rotate with the driving-shaft; a 
driving-shaft; a quill loosely surrounding 
said driving-shaft and upon which the other 
friction-cup is loosely mounted; means for 
alternately clutching the friction-cups to said 
quill, when it is desired to drive the mechan 
ism in a forward direction or to reverse said 
mechanism; a gear connected to one of the 
friction-cups; a gear loosely mounted with 
relation to the other friction-cup; means for 
connecting said loosely-mounted gear with 
said friction-cup; and gearing controlled by 
said gears for reversing the motion of the 
mechanism. 

20. In mechanism of the class described, the 
combination, with a driving-shaft, of a device 
connected to said driving-shaft; clutch mech 
anism carried by said device; a shiftable elle 
ment; complemental clutch mechanism car 
ried by said shiftable element; reversing 
mechanism; and means for moving said shift 
able element with relation to the device con 
nected to the driving-shaft to clutch the same 
to said device and set the reversing mechan 
ism in operation. ? 

21. The combination, with a driving-shaft, 
of a device having a hub splined to said driv 
ing-shaft; clutch-pins carried by said device; 
a shiftable element loosely mounted on the 
hub of said device and having a groove for 
the reception of said clutch-pins; comple 
mental clutch-pins carried by said shiftable 
element; means for shifting said element 
along the hub of said device; a driven shaft; 
means for connecting said device with the 
driven shaft; and intermediate mechanism 
for reversing the motion of the driven shaft 
after the shiftable element has been clutched 
to said device. 

22. In mechanism of the class described, the 

7? 

75 

9o 

95 

O 

II 5 

I 2 ? 

I 25 



O 

15 

2 ? 

25 

35 

45 

55 

?? 

699,872 

combination with a driving-shaft, of a fric- said reversing mechanism; and cams for 
tion-cup having a hub splined to said driv 
ing-shaft; a quill loosely mounted upon the 
driving - shaft; a sleeve connected to the 
quill; an expansion-ring within the friction 
(up; a key carried by the sleeve and enter 
ing a groove in Said expansion-ring; a pair of 
pivoted levers for actuating the expansion 
ring; means for connecting said levers with 
each other so that they will rock together; 
means for actuating the levers to cause then 
to expand the expansion-ring; a driven shaft; 
and mechanism connected with the fliction 
cup for reversing the motion of said driven 
shaft. 

23. The combination, with a dri viny-shaft, 
of a quill loosely surrounding sail driving 
shaft; a friction-cup having a hub splined to 
the driving-shaft; a gear loosely mounted on 
the hub of said cup; clutch devices between 
the cup and gear; means for shifting the gear 
to cause the clutch devices to engage; means 
for connecting the quill with the friction-cup; 
a friction-cup loosely mounted on the quill, 
said cup carrying a gear; a shaft having gears 
in engagement with the gears of the friction 
cups; an idler intermeshing with one of the 
gears of the shaft and with the gear of the 
friction-cup on the quill; and means for coup 
ling the friction-cup loose on the quill to said 
quill when it is desired to reverse the driven 
shaft. 

24. The combination, with a driving-shaft, 
of a friction-cup having a hub connected to 
said driving-shaft; a gear loosely mounted on 
said hub; a clutch carried by the gear; a 
clutch carried by the friction-cup; a lever for 
shifting the gear along the hub to cause the 
clutches to engage; a device for actuating 
said lever; a shaft having a gear in engage 
ment with the gear upon the hub; another 
gear also carried by said shaft; a driven 
shaft; reversing mechanislm; and means for 
connecting said reversing mechanism to the 
driven shaft. 

25. The combination, with a driving-shaft, 
of a friction-cup connected to rotate with said 
driving-shaft; a gear-wheel loosely mounted 
with relation to said friction-cup and having 
a concentric groove; a series of clutch-pins 
carried by the gear-wheel; a series of clutch 
pins carried by the friction-cup and adapted 
to enter the concentric groove in said gear 
wheel before coming into contact with the 
clutch-pins thereof; a lever for shifting the 
gear-wheel to clutch it to the friction-cup; a 
cam for actuating said lever; a driven shaft; 
mechanism for reversing the motion of said 
shaft; and means for actuating said mechan 
iSm. 

26. The combination, with a driving-shaft, 
of a driven shaft; means for connecting the 
driving and driven shafts to rotate the driven 
shaft in a forward direction; reversing mech 
anism; clutch mechanism coöperating with a 
part of said reversing mechanism; clutch. 
mechanism coöperating with another part of 

throwing first one of said clutch mechanisms 
and then another of said clutch mechanisms. 
into action, whereby the driven shaft may be 
reversed without strain or shock. 

27. In mechanism of the class described, 
the combination with a driving-shaft, of a 
friction-cup connected to said driving-shaft; a 
Quill loosely mounted upon the driving-shaft; 
a driven shaft actuated by the quill; means 
for locking the friction-cup to the quill when 
it is desired to rotate the driven shaft in a 
forward direction; reversing mechanism, in 
cluding a second friction-cup; and means for 
locking said second friction-cup to the quill 
When it is desired to rotate the driven shaft 
in an Opposite direction. 

2S. The combination, with a driving-shaft; 
of a friction-cup having a hub splined to said 
driving-shaft; a quill loosely surrounding the 
driving-shaft; a driven shaft keyed to the 
quill; a sleeve splined to the quill; an expan 
Sion-ring connected to rotate with the sleeve; 
pivoted levers carried by the expansion-ring; 
a shipper-sleeve; a wedge-block carried by 
said shipper-sleeve and adapted to actuate 
said pivoted levers to clutch the expansion 
ring to the fiction-cup; a slide carrying a 
can; a lever controlled by said cam and adapt 
ed to actuate the shipper-sleeve; and means 
connected with the friction-cup for reversing 
the movement of the quill and driven shaft. 

29. The combination, with a driving-shaft, 
of a driven shaft; means for connecting the 
driving-shaft with the driven shaft to rotate 
said driven shaft in a forward direction; re 
Versing mechanism; a pair of cams; means 
controlled by one of said cams for first throw 
ing a part of said reversing mechanism into 
action; and means controlled by another of 
Said cams for subsequently throwing another 
part of Said reversing mechanism into action, 
whereby the driven shaft may be reversed 
Without strain or shock. 

30. In mechanism of the class described, 
the combination, with a driving-shaft having 
an extension of less diameter than the main 
portion of said shaft, of a quill loosely sur 
rounding said shaft; a driven shaft having a 
reduced portion keyed to said quill; and 
means controlled by the driving-shaft for ac 
tuating the quill in one direction and the 
driven shaft in an opposite direction. 

31. In mechanism of the class described, 
the combination, with a driving-shaft, of a 
quill loosely surrounding said driving-shaft; 
a driven shaft keyed to the quill; a friction 
cup splined to the driving-shaft; a friction 
cup loosely mounted upon the quill and car 
rying a gear; a sleeve splined to the quill; 
means for alternately clutching each of said 
friction-cups to the sleeve; and mechanism 
controlled by a part of said means for revers 
ing the motion of the quill and driven shaft. 

32. The combination, with a driven shaft, 
and with means for actuating said shaft, of a 
gear-wheel connected with said means and 
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having a grooved face; clutch-pins carried 
by the gear-wheel; complemental clutch-pins 
carried by a part of the shaft-actuating mech 
anism; a lever for shifting the gear-wheel 
to throw its clutch-pins into connection with 
said complemental clutch-pins; a can hav 
ing neutral and active portions for actuating 
said lever; and means for operating said 
??IY}. 

33. The combination, with a driving-shaft, 
of a friction-cup having a hub splined to said 
driving-shaft; a quill loosely mounted on the 
driving-shaft; a driven shaft connected with 
the quill; a second friction-cup loose upon 
the quill; a gear fixed to said friction-cup; a 
grooved sleeve splined to the quill; keys car 
ried by the sleeve; expansion-rings locked to 
the sleeve by said keys; pivoted levers for 
expanding said expansion-rings; a shipper 
sleeve; wedge-blocks secured to said shipper 
sleeve and traveling in grooves of the sleeve 
splined to the quill; an angle-lever; a slide 
having a cam for actuating said angle-lever; 
a gear mounted upon the hub of the friction 
Cup splined to the driving-shaft; clutch-pins 
carried by said gear; clutch-pins upon the 
friction-cup; an angle-lever for reciprocating 
said gear along the hub; a cam carried by the 
slide for actuating said angle-lever; means 
for actuating the slide; and gearing for con 
necting the gear on the hub of the friction 
cup splined to the driving-shaft with the 
gear of the friction-cup loose upon the quill. 

34. The combination, with a driving-shaft, 
of a quill sleeved on said shaft; a driven 
shaft controlled by the quill; a clutch mem 
ber carried by the driving-shaft; means for 
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connecting said clutch member to the quill; 
and means for reversing the motion of the 
quill, said means including a shiftable elle 
ment adapted to be engaged with said clutch 
member. 

35. The combination, with a shaft, of a de 
vice connected to rotate with said shaft; a 
clutch part carried by said device; a shift 
able element loosely mounted with relation 
to said device, and having a groove to receive 
said clutch part; a complemental clutch part 
carried by said shiftable element; a second 
shaft; and means for connecting said device 
with said second shaft. 

36. In mechanism of the class described, 
the combination, with a driving-shaft, of a 
clutch member connected to said driving 
shaft; a quill loosely mounted on the driving 
shaft; a driven shaft actuated by the quill; 
means for locking said clutch member to the 
quill; reversing mechanism, including a sec 
ond clutch member; and means for locking 
said second clutch member to the quill. 

37. The combination, with a shaft, of means 
for driving said shaft in one direction; a 
clutch device carried by a member of said 
means; a shiftable element having a groove 
to receive the clutch device; a clutch device 
carried by said shiftable element; and shaft 
reversing mechanism connected with said 
shifta ble member. 
In testimony whereof I affix my signature 

in presence of two witnesses. 
MOSES C. JOHNSON. 

Witnesses: 
FRANCES E. BLODGETT, 
FRANK. G. CAMPBELL. 
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