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UNITED STATES PATENT OFFICE 
2,343,577 

GRNONG MACHINE 

John E. Poorman, Philadelphia, Pa. 
Application August 10, 1942, Serial No. 454,309 

(C. 74-324) 8 Claims. 

This invention is directed to an improvement 
in grinding machines, wherein provision is made 
for so controlling the mechanism to insure abso 
lute precision in grinding, and is more particu 
larly concerned with means for reversing the op 
eration of the grinding machine following a pre 
determined and precise limit of grinding move 
ment, to permit absolute precision grinding and 
machine reversal following such precision grind 
ing limit. 

In conventional grinding machines, it is cus 
tomary to provide for automatic operation after 
the setting of the machine for the desired grind 
ing. Thus, in such conventional machines, the 
table or other material base is set for a predeter 
mined limited movement for the desired grind 
ing, and during the final step of this movement, 
mechanism is set in motion to reverse the oper 
ation of the drive for the return of the table, 
and if desired, a further grinding during such 
return. It not infrequently happens that there 
is a variation in motion between the time the au 
tomatic reversing mechanism commences to op 
erate and the completion of that operation, 
which variation is not infrequently due to inac 
curate timing, wear of parts, or momentum over 
run. Any such variation is of course highly un 
desirable in any grinding Operation and abso 
lutely fatal in precision grinding. 
In an application filed by me in the United 

States Patent Office November 10, 1941, Serial 
No. 418,569, I have described and claimed an im 
provement in grinding machines, wherein the ta 
ble of the grinding machine is brought to a con 
plete stop at the exactly determined limit of the 
grinding operation, to thus insure absolute pre 
cision grinding, and wherein means are provid 
ed to inaugurate reversal of table movement for 
reverse grinding following complete cessation of 
table movement and while such table is at corn 
plete rest, whereby the table movement and 
therefore any grinding operation is completely 
interrupted during the time-period necessary to 
operate the reversal of table drive. 
The primary object of the present invention is 

to improve the reversing control and operation 
of the type of machine described in the above 
identified application, whereby to insure a sin 
plified construction of relatively few parts, with 
such parts constructed for effective cooperation 
With the minimum of shock and wear, with the 
result of repeated unifornity of Operation with 
out variation and thus in Sure longer life. 
A further object of the present invention is to 

provide mechanically operated means for initi 
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ally shifting the reversing mechanism, and aux 
iliary means cooperating with the initial means 
to insure movement of the interlocking clutch 
means and lock the parts in clutched relation. 
A further object of the invention is to provide 

automatic peans forming a part of the former 
means for initially shifting the reversing mech 
anism to lock the parts in reversing position, 
while permitting the automatic means to assume 
normal position. Once the reversal movement is 
started. 
The improved reversing mechanism forming 

the primary detail of the present invention in 
cludes the provision of two relatively movable 
shafts having a common axis, of which one is 
power driven continuously in one direction, and 
the other of which is axially shifted under a par 
ticular control mechanism, together with inter 
locking elements mounted On one of the shafts to 
selectively control the direction of machine-table 
movement in accordance with the direction of 
movement of the axially-shiftable shaft under 
the control mechanism. 
For convenience and a more definite under 

standing of the present invention, the improved 
reversing mechanism will be shown in connec 
tion with the machine details described in the 
above-identified application, though it will be 
understood that the present invention is in no 
wise limited thereto, it being further noted that 
in the accompanying drawings, certain details of 
the mechanism of the above-identified applica 
tion will be shown diagrammatically or in dotted 
outline in sufficient particularity for a complete 
understanding of the present invention, but 
without intention of thereby limiting the appli 
cation of the present invention. 
In the accompanying drawings: 
Figure 1 is a perspective view showing the ap 

plication of the invention to a grinding machine. 
Figure 2 is a rear view of the reversing mech 

anism. 
Figure 3 is a central vertical section of the 

Sale. 

Figure 4 is a transverse section on the line 
4-4 of Figure 2. 

Figure 5 is a detailed perspective view of the 
reversing mechanism and the table-stop arrange 
ment viewed from the front of the machine. 

Figure 6 is a perspective of clutch details. . 
Figure 7 is a detailed sectional view of the 

stopping-controlling element. 
Figure 8 is a detail section on the line 8-8 

of Figure 5, 
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Figure 9 is a diagrammatic view of the revers 

ing mechanism and its control elements. 
The general details of the machine described 

in the above-identified application, and to which 
the present invention is shown as applied for 
convenience, without, however, thereby restrict 
ing the application of the present invention, may 
be briefly described as follows: 

t, will be evident the improvement is appli 
cable in any type of machine employing a re 
versing element, 
The machine includes a main frame f, on 

which is slidably guided a table 2, to receive the 
material to be operated on by a grinding or 
like mechanism. The table has a central de 
pending rib 3, on which is secured or formed a 
rack 4, to be driven by a train of gear from the 
motor or other source of power, for reciprocat 
ing the table and supported material or Work. 
The train of gear, indicated generally at 5, in- ; 

cludes details with which the present invention 
is concerned, and such includes two gears 6 and 
7, with an interposed differential 8 between the 
gears 6 and 7, the latter cooperating with the 
rack 4. The gear train also includes what may 
be termed a primary gear 9, the initial gear in 
the train responsive, through the reve'sing mecil 
anism of this invention, to the motor 0. 
The more or less conventional machine being 

described for a better understanding of the 
present invention includes means whereby the 
cessation of movement of the table at the pre 
determined exact limit of the grinding Opera 
tion is provided, together with a means for in 
augurating the reversal of table travel, and a 
means for controlling the reversing mechanism 
of the present invention. 
Such controlling means, which is in accord 

with the construction of the above-identified ap 
plication, may be briefly described as follows: A 
hollow guide bar f is secured to one edge of the 
table 2, and independent heads f2 and 3 slid 
ably cooperate with such guide bar . Set 
Screws (l, carried by the heads and COOperat 
ing with the guide bar if, permit the heads to 
be independently fixed with relation to the guide 
bar in any desired relative spacing. A two 
armed bracket 5 is secured to the frame , On 
which is pivotally mounted a stop 6, which, 
when in operative position, is in the path of 
movement of the ends of set screws 4, adjust 
ably mounted, one in each of the heads 2 and 
3. As the stop, except for its pivotal movement, 

is fixed relative to the frame, it will be obvious 
that the movement of the table 2 in either direc 
tion will be stopped on contact of the set screw 
4 of the particular head with the stop 6. As 

the heads 2 and 3 are adjustable in the guide 
bar I, and the set screws further adjustable in 
the heads, it is apparent that the table may be 
brought to rest in travel in either direction, and 
the grinding effect on the work on the table 
completely stopped at any selected point in table 
travel, to thus provide for exact precision grind 

8. 
A shaft f8, hereinafter termed the reversing 

shaft, is rotatably mounted in the frame , and 
is divided into two sections 8a and 8b, con 
nected by a reversing bevel gear set 2c, so that 
movement of one section of the shaft Will re 
versely affect the other shaft section. The shaft 
section 8a is terminally provided with a level 
9 extending upwardly between the aims of 
bracket 5. The lever 9 is provided with a slid 
ably mounted stop 9a, which when in opera 
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2,343,577 
tive position, is in the path of movement cf the 
stops or lower projections 2 on the heads 2 
and 3. 

It will be apparent from the hereinafter de 
Scription of the operation of the machine, that 
the cooperation of the stop 6 and the particl 
iar set screw 4 functions to stop the table move 
inent and thereafter inaugurates the reversing 
mechanism. As it is also contemplated that if 
and when it is desired to inaugurate the revers 
ing mechanism during and incident to the final 
increment of and before stopping the table move 
ment or grinding operation, means must be 
provided to selectively permit such operation, 
and to this end, the stop. 9a and projections 2: 
are arranged 8s described. 

It is also evident that the two radically dif 
ferent controls of the reversing mechanism, one 
after the table is completely stopped, and One 
While the table is moving, can not function af, 
the same time. In order that the respective 
functions may be completely and simply Selec 
tive, the lever 9 is provided with a manually 
controlled member 2a, connected to the stop 
f6 and to the stop 9a, to selectively swing the 
Stop 6 into or out of operative position or slide 
the stop 9a, into or cut of operative position. 
Thus, either stop may be made to function, and 
if desired, both stops may be simultaneously 
moved out of operative position by appropriate 
operation of the member 25a, to provide for hand 
movement of the table, as provided in the afore 
mentioned application and unnecessary to de 
scribe herein. 

It Will of course be apparent that the machines 
of the type With which the present invention is 
concerned must additionally, and for more effec 
tive Service, present the possibility of the more 
Conventional operation of such machines, name 
ly, that of operating the reversing mechanism 
during and Substantially coincident with the final 
movement of the table during grinding opera 
tion. This operation is effective in conventional 
grinding Where exact precision limits are not 
SO Vital, and the control of the table movement 
and Simultaneous control of the reversing mech 
anism during the table movement is governed 
by the stop 9a in cooperation with the pro 
jections 2, as will later appear. 
The gear train, as stated, includes a differen 

tial 8 between the gears 6 and 7, the latter 
cooperating with the rack 4 and moving the table. 
When the table 2 is stopped by engagement of 
One or the other of set screws 4 of heads 2 
and 3 with the stop 3, the table 2 and there 
fore gear 7 stop. Gear 8, however, is still power 
driven and this acts through the differential 8 
to compel a tilting movement of the differential 
8 and rock a bar 22 carried by the differential 8 
and CauSe Such bar through linkage 23 con 
nected to the reversing shaft 8 to turn said re 
versing shaft to a degree to operate the reversing 
mechanism. The gear or power train, as defined 
in the claims, thus includes the gears from the 
initial drive element on one side of the differen 
tial 8, with the addition of a gear section on 
the opposite side of the differential and directly 
engaging the rack 4. 
This reversing mechanism, which forms the 

primary subject matter of the present invention, 
will now be specifically described. The revers 
ing mechanism includes an annular open-ended 
housing 24, arranged adjacent, in the present dis 
cloSure, to the primary gear 9 of the gear train. 
A shaft 25 extends substantially diametrical of 
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the housing and mounted in appropriate bear 
ings carried by the housing. The shaft 25 is 
diametrically enlarged for a portion of its length, 
as at 26, and axially bored at 2 throughout 
the enlarged portion. A secondary shaft 28 is 
slidably fitted in the bore 2 and extends at one 
end beyond the enlarged end of shaft 25, as 
at 29. 
A sleeve 30 is keyed at 3 against independent 

rotative movement on the enlarged portion 26 
of shaft 25, the sleeve being free for sliding 
movement on shaft 25. A pin 32 is passed 
through sleeve 39, through somewhat elongated 
slots 33 in the shaft 25, said pin passing through 
and being fixed relative to secondary shaft 28. 
Thus in any sliding movement of shaft 28, rela 
tive to shaft 25, the sleeve 30 will be moved 
within the limit of the slots 33. 
Mounted on shaft 25, On opposite sides of the 

sieeve 30, are pinion-collars 35 and 36 respec 
tively, each collar being held against independent 
longitudinal movement on the shaft, but freely 
rotatable thereon. A clutch ring is mounted for 
free rotative and longitudinal movement on shaft 
25, between the sleeve 30 and each pinion-collar, 
such clutch rings, indicated at 37 and 38, pro 
viding a means for clutching cooperation between 
the sleeve 30 and the respective pinion collars 
35 or 36. 
To provide the clutch relation, the opposing : 

ends of the Sleeve 30 are formed With clutch 
projections or teeth 39, each presenting an abrupt 
face 49 and a sloping face is . The pinion col 
lars 35 and 36 on their ends toward the sleeve 
39 are formed with clutch recesses 42, and rings 
3 and 38 are formed on their opposite faces 
with clutch teeth 43 and 44, each having abrupt 
faces 45 and inclined faces S5, respectively, teeth 
43 cooperating for clutching function with the 
teeth 39 on the adjacent face of the sleeve 39, 
and teeth 44 cooperating with the recesses 42 
in the end face of the particular pinion-collar 
35 or 36. A spring 4 encircling shaft 25 is 
interposed between each ring and the adjacent 
end of sleeve 30, to normally force the ring in 
clutching cooperation with the adjacent pinion 
collar, and at the same time move it away from 
possible contact with the teeth of the sleeve 30. 
A pinion is formed as a fixed part of each pin 

ion-collar, pinion 48 being on collar 35, and pin 
ion 49 on collar 3s. The reversing assembly is 
mounted so that the pinions are in constant driv 
ing interfit with diametrically opposite portions 
of the primary gear 9 of the gear train previ 
ously described, and as the pinions 48 and 49 
are driven in the same direction, as will later 
appear, driving influence of one pinion will drive 
primary gear 9 in one direction, while similar 
influence of the other pinion will drive the pri 
mary gear 9 in the opposite direction. 
The various clutch teeth on the sleeve 3, 

rings 37 and 38, and recesses in the pinion-col 
lars 35 and 3 S, face in the same direction. On each 
element as concerns their abrupt faces. This 
provides an important detail of the reversing as 
sembly, for when a ring is engaged by the ad 
jacent end of sleeve 30 for clutching action, the 
inclined faces 46 of the teeth ride into contact 
with the inclined faces of the recesses 32 of the 
pinion-collar, and under the pressure of the 
sleeve, such inclined faces are forced into a fric 
tional engagement which will start novement 
of the engaged collar before the full force and 
effect of the abrupt driving faces of the ring and 
collar come into engagement. 
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3 
In order to insure that the sleeve 30 will be 

given a limit movement in each operation, and 
avoid possibility of the teeth out of mesh con 
tacting, the sleeve is provided with an annular 
inverted V-shaped rib 49a, Mounted on the 
frame, adjacent the reversing assembly, is a sup 
port 59, to which a bar 5 is terminally pivoted. 
The bar 5 carries a free disc 52, peripherally 
shaped at 53 to complement rib 49d. A spring 
54, Secured to the frame and to the bar 59, 
holds a particular face of the periphery 52 in 
contact with the appropriate face of the rib 49a, 
As the sleeve 30 is moved to a point where all 
teeth are out of contact relation, the bar 5 yields 
to permit the peripheral edge 53 to ride over the 
rib 49a, and under the strain of spring 54, Snap 
down on the opposite side of the rib 49a to insure 
uniform and complete movement of sleeve 30. 
Thus, the automatic cooperation of the rib 49a, 

qn the sleeve 30 and the complementary element 
53 on the disk 52 serves two important functions. 
First, it absolutely and positively insures an in 
variable position of the sleeve 39 in clutching 
function to avoid any, even slight, deviation 
from this position which might otherwise be in 
cident to Some Wear of parts or other mechanical 
detail, and second, it positively holds the oper 
ative parts of the clutch in a fixed positive coop 
eration. When functioning, and at the same time 
compels and insures positive separation of the 
clutch parts not functioning at the moment to 
prevent obvious mechanical difficulty. 

In connection. With the detail innediately 
above described, it is to be borne in mind that 
the time interval during which the reversing 
mechanism is inaugurated and COImpleted is ex 
tremely limited, occurring while the table is at 
complete rest, and that necessarily the move 
ment of the clutch parts will therefore be very 
restricted in order to start and complete the re 
versal during the extremely limited perica at 
which the table is at rest. Therefore, recog 
nizing the mechanical elements as subject to 
wear and as practically impossible to construct 
without some tolerance of variation, it will be 
apparent that the provision and function of the 
rib 49a, and element 52 play a particularly in 
portant part in the correct, Substantially instan 
taneous, uniformly positive, and substantially in 
Variable Operation of the reversing Clutch mech- . 
anism. 
A motor f is mounted on the frame and has 

a belt drive to any one of a speed-differential 
set of pulleys 56, secured on one end of shaft, 
35. The Secondary Shaft 28 extends beyond 
shaft 25 at the end opposite the motor drive, and 
such extended end, indicated at 29, is provided 
with a bearing 58 having diametric pins 59 coop 
erating with the forked end of a lever 60, swing 
ing at its lower end on a bracket 6 f, fixed to 
frane . Thus movement of the lever 6) Will 
coil pel. Cngitudinal movement of the auxiliary 
shaft 28 and of sleeve 30 without interfering 
With the necessary rotation of such shaft and 
sleeve. - 

The movement of the lever is directly con 
trolled by the movement of the reversing shaft 
A8, and for this purpose, the reversing shaft is 
provided with a relatively fixed crank-formed 
member 62, to which is connected a bar 63, 
mounted for free rotation on, but held against 
relative longitudinal movement on, the crank 
end, as by crank-carried discs 64 on opposite 
sides of the bar 63. The end of the bar 63 has 
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a transverse pin 65 freely engaging the forks of 
ever 60. 
Thus on turning movement of the reversing 

shaft 8, the crank member 62 will move the bar 
63 and thereby the lever 69 in one direction or 
the other, and thus shift auxiliary shaft 28 and 
thereby the sleeve 30 in the proper direction. 

It will of course be understood that the move 
ment of the reversing shaft after the table has 
been stopped is completed solely through the dif 
ferential 8, and that the movement of the re 
versing shaft before the table has been stopped 
is through cooperation of the Stop 9a and the 
projections 2, and that the latter operation 
must not affect the differential parts. For this 
result, the linkage 23 hereinbefore noted is made 
up of an angled extension 66 from the differen 
tial bar 22, underlying the section 8b of the re 
versing shaft 8 and having a terminal upstand 
ing link 67 formed with a slot 68 to receive a 
pin 69 projecting from an arm extending 
from and rigid with the section 8b of the re 
versing shaft. 
The operation will first be described with pal 

ticular reference to the details of the illustrated 
machine, and providing for a complete stopping 
of the table and the operation of the reversing 
of table movement after the table has stopped, 
which is the primary purpose of the present cOn 
struction. The adjustable heads 2 and 3 are 
manually set on or in the guide bar at the 
exact points in table travel at which the grind 
ing influence on the work must Stop. When the 
set screw 4 of the particular head engages the 
stop 6, the table is brought to a complete stop. 
Of course, the gear 7 is also stopped, but as the 
power is continuous, the gear 6 continues to turn. 
Thus, it will be apparent that through the dif 
ferential 8, which through bar 22 and link 23 
turns the reversing shaft 8 to swing crank 62, 
and through bar 63 move lever 60 and thereby 
move secondary shaft 28, the sleeve 30 Will be 
moved to clutch the particular pinion-collar 35 
or 36 not then in driving coaction with primary 
gear 9 and free the previously active pinion-col 
lar. This reverses the gear train and the table 
is driven in the opposite direction. 

In the operative movement of the bar 22 of 
the differential to move the reversing shaft, the 
appropriate wall or end of slot 63 in 6 is en 
gaged by the pin 69, and after the gear train 
following reversal again moves the table, the 
differential 8, or more particularly the bar 22, 
returns to a normal position through Spring 
connected thereto. This return of the differen 
tial to normal position does not affect the revers 
ing shaft f8 for the pin 69 simply moves idly in 
the slot 68. 
With particular reference to Figure 9 for a de 

tailed explanation of one operation, the parts are 
in one operation, the right hand clutch being 
operative, and the table moving in the direction 
of arrow A. The adjacent set Screw 4 (at the 
right) engages the stop 6 and the table is 
stopped. Gear 7 is stopped, but as the gear train 
is still operating, gear 6 is moving. Differential 
is rocked to move the end of bar 22 connected to 
the reversing shaft downwardly against the ten 
sion of Spring T. As the slot 68 has its upper 
wall in contact with pin 9 of arm , the revers 
ing shaft is turned in a clockwise direction, moving 
the crank member 62 and shifting secondary shaft 
28 of the clutch mechanism to Ward the left, and 
moving sleeve 3 to release the right-hand clutch 
and couple the left-hand clutch, reversing the 
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drive of primary gear 9, and thus reversing the 
table movement. In the movement of the sleeve 
30, the rib 49a, shifts disk 52 against tension of 
spring 54, causing the projection 53 on the disk to 
ride over the rib 49a, and down the opposite side. 
This insures full movement of clutch parts and 
further holds or locks such parts in set position 
until the next reversal. As the table starts, the 
hold on the differential is released, and the spring 
T restores the bar 22 to normal position. As this 
is opposite the operative movement, the slot link 
67 moves relative to pin 69, and the set position 
of the reversing shaft is not altered. 
When the reversing shaft 8 is moved by the 

differential bar 22, the section 8a of that shaft, 
OWing to the reversing gear Set 8c, moves anti 
clock Wise, as Will be apparent. Thus in the nor 
mal position of the parts, shown in Figure 9, if the 
Control of the reversing mechanism is to be ac 
complished Without stopping the table, as before 
referred to, the stop 6 is moved out of the path 
of set screws 4, as by hand-operated member 29d., 
So that as the table moves still in the direction 
of the arrow A, Figure 9, the right-hand projec 
tion 2, moving with the table, contacts stop 9a 
and SWings lever f) in an anti-clockwise direction, 
which through gear set 8c will swing section 8a. 
of reversing shaft 8 in a clockwise direction, 
identical With its movement through the differen 
tial control and performing of course the identical 
reversing mechanical Operation. It will be seen 
that in this control by lever 9, the reversing shaft 
arm 0 moves downwardly, and owing to slot 69, 
does not influence the differential bar 22. 
Of course, movement of the table in the opposite 

direction is similarly controlled, the position cf 
the pin 69 being normally in this table direction at 
the bottom of slot 68, the differentially-controlled 
bar moving up in control, while in the use of the 
lever 9 for reverse control, the left-hand pro 
jection 2 turns such lever and reversing shaft 
section 8a, clockwise and reversing shaft section 
counter-clockwise. 
What I claim is: 
1. In a machine inciuding a reciprocating mem 

ber, a power train for operating the member and 
having its inauguration in a continuously driven 
unidirectional power means, said power train in 
cluding a gear section directly operating the 
member, means for interrupting the effective in 
fiuence of the power train on the member at any 
Selected point in the travel of the member in 
either direction, said interruption completely 
stopping member movement without interfering 
With continued power-train operation other than 
Such gear Section, means for reversing movement 
Of the power train, and means actuated by the 
cCntinued operation of the power train following 
complete stopping of member movement to oper 
ate the reversing means. 

2. A machine including a continuous undirec 
tional power means, a power train operated by 
the power means, said power train including a 
gear section serving as the final drive element, 
means for reversing the driving effect of the 
power means on the power train, a member oper 
ated by the power train in a direction determined 
by the particular direction of power-train move 
ment, means for selectively and completely stop 
ping member movement in any one particular di 
rection, the power train other than such gear sec 
tion continuing in operation following complete 
Stopping of the member, and means responsive to 
Such continued operation of the power train to 
automatically operate the reversing means to 
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change direction of power train and its driving 
effect on the member. 

3. In a metal-treating machine, including a re 
ciprocating material-supporting element, power 
means for Operating the element, selectively-ad 
justable means for completely stopping the ele 
ment movement at a predetermined point, a re 
versing shaft, mechanism governed by the power 
means following complete stopping of the ele 
ment to actuate the reversing shaft, and a revers 
ing assembly forming part of said power means 
and directly coupled to the reversing shaft for 
operation in the movement of Such shaft. 

4. In a metal-treating machine, including a re 
ciprocating material-supporting element, power 
means for operating the element, selectively-ad 
justable means for completely stopping the ele 
ment movement at a predetermined point, a re 
versing shaft, mechanism governed by the power 
means following complete stopping of the ele 
ment to actuate the reversing shaft, and a re 
versing assembly forming part of said power 
means and including a primary shaft, interlock 
ing elements of the assembly carried solely by the 
primary shaft, and a secondary shaft movable 
relative to the primary shaft for controlling the 
interlocking elements, said secondary shaft being 
directly coupled to the reversing shaft. 

5. A reversing mechanism for use in a machine 
of the type including means for completely stop 
ping the machine at a selected point, power 
means for Operating the machine and in part con 
tinuing in operation for a period following com 
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plete stopping of the machine, said reversing 
mechanism including a primary shaft, clutch 
parts carried solely by said primary shaft, a sec 
ondary shaft slidable in the primary shaft and 
controlling said clutch parts, and means for op 
erating the Secondary shaft in the continued op 
eration of the power means after completing 
stopping of the machine. 

6. A Construction as defined in claim 5, where 
in the clutch parts include a clutch sleeve On the 
primary shaft, and a connection between such 
sleeve and the secondary shaft for moving the 
sleeve for clutching function in the movement of 
the secondary shaft. 

7. A construction as defined in claim 5, where 
in the clutch parts include pinions rotatably free 
while fixed against axial movement on the pri 
nary shaft, a clutch sleeve non-rotatable While 
slidable on the primary shaft, a cooperating 
clutch element rotatable and slidable on the 
primary shaft between the clutch sleeve and each 
pinion, and means On the Secondary shaft for 
controlling the clutch sleeve to clutch a pinion 
to the primary shaft through the interposed 
clutch element. 

8. A Construction as defined in claim 5, Where 
in the operating means for the secondary shaft 
includes a reversing shaft operated in the said 
continued operation of the power means, a crank 
on the reversing shaft, and a connection between 
the crank and secondary shaft. 

JOHN E, POORMAN. 


