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Specification of Letters Patent.

Patented Dec. 18, 1917.

Application filed January 22, 1917.  Serial No. 143,708.

To all whom it mag/ concern:

Be it known that I, JorN J. CRAIN, &
citizen of the United States, residing at
' in the county of New Haven
and State of Connecticut, have invented cer-
tain new and useful Improvements in Driv-
ing Mechanism, of which the, following is a
specification.

This invention relates to driving mecha-
nism, one of the many objects of the inven-
tion being the provision of means of the
kind set forth by which speed changes or
variations in velocity - and also when re-
quired in direction of movement, can be ob-
tained. Said mechanism can be incorpo-

rated with utility in apparatus of widely
different kinds, although it is of especial
advantage for effecting the movement of a
member in a forward and backward direc-
tion, that is either.the reciprocation or os-
cillation of such a member:;

In the drawings accompanyin, r and form-
=

.. ing part of the present, specification I have
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shown in detail one convenient form of em-
bodiment of the invention which will be set
forth fully in the following description. I
do not limit myself to this disclosure; I may
depart therefrom in several respects within
the scope of the invention defined by the
claims following said description. Tn this
particular form of embodiment of the in-
vention, it is shown as embodied in a planer
and for effecting the forward and backward
movements of the reciprocatory bed thereof
at.the desired speeds.

Referring to said drawings: o

Figure 1 is a top plan view of certain of
the parts of the driving mechanism,

Fig. 2 is a top

planer - having associated with it the said
driving mechanism. ‘
"Fig. 8 is a longitudinal section . on_the
line 3—3 of Fig. 2, looking in the direction
of the arrow.. ST

"Fig. 4 is a transverse section on the line
4—4 of Fig. 3, also looking in the direction
of the arrow. T
. Fig. 5 is a diagrammatic section of cer-
tain of the principal parts of the driving
mechanism. - -

Figs. 6 and 7 are sectional views of certain

cylinders illustrated in Fig. 5 and adjunc- .

tive elements in different positions. '
Fig. 8 is a detail view in front elevation

plan view with parts.
broken away and n horizontal section of a .

of a portion of the base and bed of the

planer showing also the dogs on the bed

and part of the reversing mechanism.

Fig. 9 is a cross section on'the line 9—9
of Fig. 8, looking in the direction -of the
afrow. s

Figs. 10 and 11 are views corresponding
practically to Fig. 8, Fig. 10 showing only
one of the dogs and both of them being
omitted in Fig. 11

Like characters refer to like parts through-
out the several views. ‘

As T have already observed driving mecha-
nism involving the present invention can be
employed with advantage in many differ-
ent connections where it is necessary to
move an element back and forth, there being
provision 'to effect automatic reversal o
such an element and also the necessary or de-
sired speed of said elemerit on each of its
strokes. The changes in: direction of move-
ment of the reciprocatory element are ef-
fected in a highly advantageous manner,
and as will be hereinafter more particularly
pointed out by hydraulic means. In the
drawings I have shown parts of a planer
and driving mechanism when combine
therewith is adapted to reciprocate the bed
of the planer and through the agenc ‘of
suitable means to. vary the velocity o the
bed on:each of its’ movements, and what is
most important to reverse the movement of
the bed or equivalent part by hydraulically
operated control means. The bed of a
planer as will be: understood is merely one
exanmple of a reciprocatory or oscillatory
element with which the driving mechanism
can be operatively related. ‘

As a part of the driving mechanism_is
what T term a transmission device, that de-
noted in a general way by 2 answering my
requirements in a satisfactory manner. This
transmission device is of such character as
to effect the necessary changes in speed and
also reversals in. direction of movement of
a member operatively connected therewith.
While I am not necessarily limited to any
particular kind of transmission ‘device, that
illustrated and designated by 2 is what is
known as a hydraulic v’nriagle speed gear
and- of which a soimewhat brief description
will be hereinafter given. ‘

“As I have already noted one of several
uses to which the mechanism can be put is
for driving the reciprocatory bed of a
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mechanism with the aid of suitable means

will reciprocate said bed such as that de-
noted in a general way by 8, the framework
4 of the planer having ways on its upper
side to support and guide the bed 3.

The hydraulic variable speed gear 2 is

practically a duplicate of that shown, de-

scribed and claimed in. Letters Patent No.
924,787 granted to Reynold Janney on June
15,1909, and to which reference may be had
for an explicit understanding of such a de-
vice. I deem it desirable to go into detail
respecting such a_hydraulic variable speed
gear 'to an.extent sufficient to" understand
its ‘action and the way it operates and is
in turn acted upon by the bed 3 or equiva-
lent - forwardly . and backwardly moving
member. - This hydraulic variable speed gear
although shown 1 Fig. 2 is illustrated on a
larger scale in Fig. 1, and it comprises what
is known in the hydraulic art as an A-end 5
and a B-end 6. The A-end consists of a hy-
draulic pump, while the B-end . is in the

nature of a hydraulic motor driven.from tlie

pump. The two ends of the hydrauli¢ vari-
able speed gear are separated by what is

called a mid-plate 7, the mid-plate having

elongated arcuate ports 8 and 9 (Fig. 5) for
the passage of the necessary liquid employed
in:connéction with the action of the trans.

mission device or hydraulic variable speed
gear as 2. JExtending into the case of the A

or pump. end is a shaft 10, while extendiig
into the case of the motor or B-end is'a shaft

/11, the two. being coaxial. "The, shaft 10
‘might be considered as a driving shaft, while.

that at 11 can be considered a driven shaft.
The. shaft 10 is generally continuously
driven and for this purpose any suitable mo-

.tive agent may be employed, the electric.meo-

tor 12 (Fig. 2) being shown for the pur-
pose. The electric motor is connected with

the: shaft 10 in some convenient way as by

the coupling 13. The. pistons in the pump
end 5 are through the agency of suitable

means reciprocated through the agency of-

and by operative connections with the shaft

10 or its equivalent, and these pistons in

turn operate pistons in the B or motor end

+ 6, the pistons of the latter in turn, throngh

proper connections, rotating the shaft 11
which in the organization illustrated is op-
eratively connected with the reciprocatory
bed or analogous element, As will be under-

- stood by a reading of the patent already
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identified when the pistons in the pump end

5.are at rest or in neutral positions, the pis-.

tons in the motor or B-end will also be at
rest, and as a consequence the shaft 11 will

- not be rotated. By reciprocating the pistons

in.the A-end 5, however, the shaft 11 will be

rotated and the speed of rotation will be
‘governed by the length of stroke of said pis-

tons in said A or pump end. By reversing

1,250,684

the movement of the- pistons in" the A-end
corresponding Treversé in. rotation of the
shaft 11 or its equivalent follows.

. The positions of the pistons in the pump
end are effected through what .may be
broadly considered as a regulator or what is

specifically known as a tilting box. This

tilting box when occupying its neutral o:

mid position effects a corresponding posi--
tioning of the pistons in the pump end 5.-

If it be moved from the heutral position in
one direction a progressive increase in speed
of the shaft 11 follows in one direction,
whereis if the tilting box be moved in the
opposite direction from the neutral a pro-
gressive increase in speed of said shaft in
the ‘opposite direction follows, It will also
be understood that by moving the tilting
box" from a shifted position toward and
across the neutral position, the direction of
movement of the shaft 11 will be reversed,
and it will also be clear that corresponding
actions take place with regird to a member
operatively connected ‘with said shaft 11.
In the present case this member is the re-

ciprocatory bed 8 and I will hereinafter de--

scribe suitable connections between the shaft
11'and bed 8, The tilting box ‘is eperated
through a’control member or shaft as 14,
shown

neutral position, the shaft 11 at this time be-
ing stationary. Tt will, therefore, be under-
stood . that by ‘the: rotationi of the control
member or shaft 14, the ‘tilting box can be
moved to opposite directions from its neu-
tral position or that it can be catised to cross
the neutral position to effect the necessary
movements in speed and change in direction
of movement of the'shaft 11. The liquid in

-passing from the pump end 5 to the motor

end 6 does so by way of the ports 8 and 9.
If it be desired “for instance to rotate the

shaft 11 in one direction, the pistons of the

pump end will drive the liquid through the

port 8, and this liquid' will be returned to

the pump ead by the port 9, whereas if the
shaft 11 should be oppositely rotated the re-
verse action takes place. The liquid is‘¢ircu-
lated and in circulating travelsthrough these
two ports. "All of this is fully set forth in

said Letters Patent. * Surmounting the hy-'

draulic variable speed gear and carried . for
instance by the mid-plate’ 7 thereof, is the
storage chamber or receptacle 15 which' has
a communication with the liquid circulating
system ‘of which the ports 8 and 9 form a

part of the hydraulic variable speed gear 2.
Supported by the sides of the base 4 is a’

shaft 16 having fastenedthereto the pinion
17 in mesh with the rack 18 on the‘under

side. of the bed 3 (see Figs. 2, 3 and 4).

This pinion 17 meshies in' turn with a smaller

“pinion 18’ »'__f.ast,ené_d to'the shaft 19 also sup-

lown best in Fig.'1 and also appearing in’
Figs. 2, 5, 6 and 7. In said ‘Fig. 1 the con:-
trol shaft 14'is supposeéd to be ‘occupying its
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ported by the sides of the base 4, the shaft
being extended beyond the base 4 and hav-
ing fastened to it the bevel gear 20 in mesh
with the bevel gear 21 Tigid with the shaft
922 connected as by the coupling 23 with the
shaft 11. Tt will be apparent that the bed
3 can be advanced for instance at one speed
and retracted at another, and I show means
hereinafter described by which a certain
veldcity of the be on each of its movements
can be accurately governed and in fact
varied by reason of which I can move the
bed f()’1~\\'zlrd§‘§T9V}{‘Iy‘ and return it quickly
or can obtain’ other desiied speed conditions.
This is not broadly, new” with me, but is
illugtrated in the afplic‘atiph of Reynold
Janney for patent for driving mechanism
filed February 21,:1913, Serial No. 749,789.
One of the principal differences in the pres-
ent machine, however, over that covered in
said application is the fact that the direc-
tion of movement of the reciprocatory part
is effected by hydraulically operative means,
the necessary liquid to act ulpon which is
preferably obtained from the hydraulic
variable speed gear, by virtue of which sim-
plicity in construction and compactness of
parts ure insured.

The means for reversing the stroke of the
reciprocatory bed, table or carriage 3 may
be of any desirable kind, although the means
shown for this purpose includes the dogs 25
and 26. These dogs are carried by the bed
or table 8 for adjustment longitudinally
thereof as common in planeérs. and other
types of metal working machines. It will be
understood that the reversal 1n movement
of the bed 3 is effected automatitally when
the same concludes its respective strokes,
and the reversal in movement is primarily
effected in the organizatign shown Dby the
dogs 25 and 26 acting tiu'ough,‘i’ntermgdi;xte
parts upon the control shaft 14. I will here-
inafter describe means whereby this. par-
ticular action can be effected. In conjunc-

_ tion with the stops, however, .I prefer to
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provide means of which a suitable form will
be hereinafter described by which the con-
trol shaft is-alternafely given an accelerated

movement. ‘from one predetermindd. shifted.
_position”.to_another predetermined shifted

These, predetermined. shifted po-

position,
be pd-

sitions as will hereinafter gp;peiut;ga’({f
justed so.that in this way the speed

2
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The base or frame 4 is shown supporting

on one side thereof (Figs. 8 to 11 inclusive)
the bracket 27 to which is pivotally connect-
ed the spring-actiated toggle member 28, the
spring 29 of which is under constant com-
pression. Cobperative with tlistoggle mem-
ber 28 is a second toggle member 30, the

two being pivoted and the toggle member 30
by, & bearing 31.

B

being pivatally supported

! ’ eeq of the -
bed 3 onljfs_f'éspectu_-é ‘strokes will be' &v-

on the frame 4. The toggle member 30 has
an arcuate slot 32 to recelve the pin 33 on
the rocker 34 coaxial with the toggle mem-
ber 30, the rocker 34 being cxtended above
the toggle member 30 and being alternately
in the path of the dogs 25 and 26, This tog-
Zle and rocker construction for giving a
snap movement to a reversing clement is not
new with me, but isquite familiar in planers
and other kinds of metal working machines.
In Fig. 8 the parts are supposed to. be at

rest, the toggle centers being in line and the-

pin 33 being. midway between the ends of
the arcuate slot 32. The arc of this slot is

striick from the center of oscillation of the’

parts 30 and 34. The toggle member 30.as

shown is provided with' g handle 35 by

which the machine can-be thrown into ac-
tion manually. '
with a counterbalance as the weight 36
which tends to hold the parts neutral.
Extending from the upper branch of the
toggle member 30 is the rod 37 pivoted or
otherwise suitably connccwed therewith and
also to one end of the floating lever 38, the
other end of said lever having an operative
conmection of suitable kind with the rack
or equivalent element 39. As shown the end
of the lever 89 opposite that to which the
rod 37 is.connected is forked as at 40 to re-
ceive a pin or stud 41 on the rack. The
teetl) of this rack ave in mesh with the pin-
jon 42 connected as by pinning or otherwise
with the control shaft 14. In Figs. 1 and 8
the parts are asswined to be occupying their
neutral positions, the shaft 10, however, De-
ing rotated by the motor. To start the ma-
chine the handle 85 will be grasped and
swung either up -or down, In Fig. 10 it is
assumed to have been swung down. Owing
to this fact the rod 37 will be moved end-
wise to swing the lever 38 and in a manner
hereinafter described rotate the control
shaft 14 to effect the action of the shait 11
and thereby through the described parts,

the movement of the reciprocatory bed 3,.

the direction of initial movement of the bed
depending upon the direction of movement
of the handle 35 cither up, or down or in
any other desired direetions. After the ma-

_chine has commenced its action, it will be
automatically reversed by hydraulically op-~

erated means of whiclh a construction suit-

able for this purposé will be lereinafter de-.
. . 120
_Surmounting the case of the hydraulic va-
riable speed gear 2 as shown in Figs. 1 and

scribed.

It may also be provided
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2 is 4 casing 43 containing a valve.such as

that denoted in a general way by 44. As
shown this valve ‘((ﬁ’ig. 5) comprises dupli-
cate heads or.vilve portions 45 and 46 con-
nected by the stem. 47 extending outward
through a stiffing box in the valve casing
43 and slidable through a guide member 48

‘also on’ the case of th¢ hydraulic, varidble
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speed gear 2 as shown best in Fig. 1. The

projecting: portion of the stem 47 is fur-
nished with stops 49 and 50 which as shown
may be adjustable and consist of nuts to al-
ternately engage the guide member 48 and to
therefore arrest the motion of the valve 45
at the limits of its respective movements.
The stem 47 in addition is provided with a
bearing 51 to which the lever 88 hereinbe-
fore described, is fulerumed between its ends.
The case of the hydraulic variable speed

ear 2 further supports a suitable accumu-
ﬁttor sich as that denoted by 52. From the
tank of the accumulator the pipe 53 ex-
tends and opens into the valve casing 43
practically midway of the ends thereof as
shown best in said Fig. 5. From the mid-
plate 7 the pipes 54 and 55 extend, said
pipes communicating respectively with the
ports 8 and 9 in said mid-plate. They are
connected together and are in communica-
tion by the branch 56 with the tank of the
accumulator 52. Each of the pipes 54 and
55 is provided with a check valve as 57 to
prevent back flow of the liquid although
permitting free forward flow thereof which
is alternately in a direction toward the tank
of the accumulator 52,

‘The case of the hydraulic variable speed
gear also supports the cylinder 58 in which is
mounted for reciprocation the piston or pluii-
ger 59, the stem 60 of which extends outward
through a stuffing'box on one end of said cyl-
inder and is rigidly connected with the rack
bar 39. When the valve 44 is in the neutral
position thereof as shown in Fig. 5, the
heads or valve members 45 and 46 thereof
cover the annular grooves 61 in the ianer
surface of the casing 483 and between the
ends thereof. Extending from said anhu-
lar grooves 61 are ducts or pipes 62 and 63
respéctively leading into the ends of the
cylinder 58 or disposed at opposite sides

of the limits of movement of the piston 59

therein.. From the storage tank 15 to which
I have already referred the pipée 64 extends
and it has branches 65 and 66 respectively
openihg. into the casing 43 near the énds

thereof or at opposite sides of the limit of.

movement of the duplex valve 44. _

It will be assumeéd that the rocker 30,
valve 44, piston 59 and control shaft 14 are
in their neutral positions as shown best in

Figs. 5 and 8, and that the shaft 10 is being

rotated by the motor 12. At this time the
shaft 11 ig'at rest as is also the reciproea-
tory bed 3. To start the bed the handle 35
is pulled either down or up and on such mo-
tion the rod/37'is either movéd to the right
or to the left in Fig. 5 so as to impart a
swinging motion to the lever 388 about the
pin 41 as a_fulcrum or center. It will be as-
sumed as shown in Fig. 7 that the rod 37 is
moved to the right and that a corresponding
movement follows with respect to the lever

1,250,564

38. On such motion of the lever the stem 47
is moved in a similar direction and a cor-
responding motion follows with respect to
the two heads 45 and 46, thus moving the
valve 44 of which said heads form a part
to one of the two extreme positions, one o
which as will be. understood is shown in said
Fig. 7'and the other of which is of course
exactly opposite to that shown in said view.
On such motion of the duplex valve 44 lig-
uid from the accumulator 52 yrider pressure
can pass by way of the pipga:;5 )’ into the cas-
in% 43 and into the space between the two
valve heads 45 and 46.  When_ the said valve
44 is shifted to thé position shown in said
Fig. 7 liquid under pressure passing from
the pipe 53 and entering the pipe 63 now
in communication with the pipe 53 or other
source of liquid pressure supply, will enter
the ¢ linder 58 or its equivalent and acting
again:  the piston 59 move said piston to
the left from its neutral position. It is
shown in the neutral position in Fig. 5 and
in one of its two shifted positions (the left)
in Fig. 7. On this particular motion of
the said piston it acts through its stem 61
to impart a corresponding longitudinal
movement to the rack bar 89 and the latter
acting against the pinion 42 will rotdte said
pinioni and 4s.a consequence correspond-
ingly turn the control shaft 14 so as to ef-
fect in the mdnner already described the ro-
tation of the shaft 11 and through the con-
nections betweéen said shaft 11 and recipro-
catory table or traveling bed 3, the move-
ment of said.part 3. :
By limiting the movement of the control
shaft 14 or its equivalent in opposite direc-
tions from the mneutral position I can as
will be clear govern the speed of movement
of the traveling table or reciprocatory bed
3 on opposite movements thereof, and this
particular result I obtain in the present
casé by adjusting or obtaining predeter-
mined opposite movements 6f the rack bar
39 or its equivalent, and I will now set

“forth snitablé means by. which this particu-
lar resul. can'be aécomplished. On the case
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of the hydraulic variable speed gear 2T -

mount. a bracket 70' which has the lugs 71
which support between them the rod 72
screw-threaded (Fig. 5) to receive the blocks
78 and '7¢ constitutinig suitdble adjustable
stops, these blocls being, as’ will be ¢lear,
m the nature of nuts and being codpera-
tive with alatéral projection as 75 on the

115

120

rack 89. - As T have already stated the con-

trol shaft 14 and other parts afe in the neu-
tral positions in Fig. 5, the adjustable stops
78 and 74 béing shown in their maximum
outward adjustments. Either' or both of
them may be moved ihwardly. In said
maximtm adjustments the bed 3 through
the intermediate parts is given its highest

125
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that the rack bar 39 is moved until the pro-
jection 75 strikes the stop or nut 74. 'When
this: occurs the tilting box of the hydraulic
variable speed gear is given its greatest move-
ment in' one direction from the neutral so
as to effect’ the rapid movement of the bed.
On opposite movement of the rack bar and
as soon as the rack bar passes the neutral,
the direction of movement of the bed 8 will
be reversed, and when the projection 75
strikes the stop 73 the opposite movement

‘of the bed will be at the greatest velocity.

By adjusting either or both stops 73 or
74 inward, the velocities of the bed 3 on
opposite movements ' thereof can be regu-
Iated. The bed can as & consequence be
moved slowly on’ the advance strolte during
which the tool (not shown) is cutting the
stock on the bed. The return or backward
stroke can be a rapid one. Either these or
other desirable speed conditions can be
easily accomplished through the proper ad-
justment of the two stops 73 and T4, _

I have described the fact that the machine
is thrown into action in the organization
shown through the operation of the handle
85 which can be swung either downwardly
or upwardly. After the machine has com-
menced its action it stays in action until
said handle is brought to the.neutral by hand

- or otherwisé. During the normal operation
" of the machine the dogs 23 and 26 alter-

85

nately strike the rocker 34 so as to effect
through the intermediate péarts movements
alternately in opposite directions of the rod
37. In consequence of this condition -the
valve 44 is alternately moved to'its extreme
positions, being shown in one of said posi-
tions in Fig. 7, having been operative after
being ‘moved to such position to effect the
movement ¢f the piston 59 to the left to

effect a predetermined movement of the bed

3. Tt -will be assumed that the duplex valve
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4415 moved to its éxtreme left position, and
in this event liquid will be caused to pass
frem the casing ‘43 by way of the pipe 62
to, the cylinder 58 and thereby move the pis-
ton 59 to the ‘opposite extrenmie position to
effect movement of the rack bar 89 to the
right and thereforc in the manner set forth
the action of the'cortrol shaft to automati-
cally reverse the machine and on its said
reverse movement which may be either for-
waxl'd or backward the desired speed of the
table.

As I have already noted the machine is
thrown into action initially by hand, and I
have described one of several ways in which
this particular result can be obtained. Ob-
viously I am in no sense restricted thereto,
nor to other points, in that the invention re-
sides in certain broad relations and in any
detailed construction. After the machine is
thrown into action by hand it becomes wholly
automatic, the necessary liquid to the casing

48 fiot bein supplied by the accumulator 52
but from the variable speed gear 2 “itself.

- This liquid cireulates, and it passes in alter-
' nation into the pipes 54 and 55 and from one
" of them to the branch 56; passinginto the

pipe 58 and then'into the casing 43'by way of
the accumulator 52 where it functions in the
manner already.set forth to effect alternately
opposite movements of the piston 59 througK
the shifting of the duplex valve 44." In this
‘manner. the control shaft 14 through the de-
scribed parts is oscillated to effect reversals

70

78

in the direction of movemeént of the bed 3.

The bed, as will be understood, is reversed
thus ‘automatically, when it has concluded
each of itg'strokes, ' - :
A’s will be inferred I do not restrict myself
to.the use of any particilar device for effect-
ing the reciprocation of the-table, although
the hydraulic variable speed gear described
somewhat fully in this particulatr connection
is a preferable device for obtaining the de-

'sired opposite movements of a work table or

bed or equivalent part. ‘In some cases T can
employ merely what T have considered the
A-end and can connect this A-end to the re-
ciprocatory bed or it 'might be to any other

- suitable part.

80
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In conclusion’I wish to call attention to

the fact of the advantage of the accumnla-
tor 52. In this accumulator is a piston 52*
backed by the spring 52*. It 'is‘conceivable

‘that the apparatus might work: without this

95

hydraulic accumulator, or its'equivalent. Its .

use is, however, highly advantageous. It or
its equivalent serves to store il or other sub-
stance under pressure, the consequence be-
ing that the reversing mechianism when at

“or near neutral will be positively reversed as

under ordinary and usual circumstances it
cannot supply any oil or equivilent for mo-
tive purposes. If it were not for this accu-
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mulator or an analogous-dévice, the mecha-

nism would not reverse itself certainly under .
-ordinary circumstances.

5t ‘When in the lat-
ter event the control shaft is brought to the
zero or neutral position’ the mechanism
would ordinarily stop. The use of this ac-
cumulator, therefore, is highly advanta-
geous, although as I'have already observed,
1t might in some cases be dispensed with or'an
equivalent put in its stead. Ordinarily it or
something of a similar nature is an essential
element of the organization. An accumula-
tor which meets my conditions is that de-
noted by 52. This accumulator incloses the
piston 52’ backed up by the spring 52’
which exerts a constant pressure against the
piston and tends to advance it to effect the
supply of oil or equivalent to the reversing
mechanism at the proper point.

What I claim is:

1. The combination of a movable member,
a transmitting device operatively connecte:l
with the movable member, for actuating the
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same, and fluid actuated means set in action

by the movable member for governing the
action of said transmiting device.

. 2. The combination of .a movable member,
a transmitting device operatively connected
with the movable member for actuating the
same, and fluid actuated means set in-action
by the movable member, for agp.vernin the
action of said transmitting device an

also reversing the same.... :

. 8,. The combination of a movable mem-
ber, a transmitting device operatively con-

. nected with the movable member, for recip-

rocating the. same, hydraulicaliy operated
means for governing the action of said trans-
‘mitting device and ?or also effecting reversal
thereof, and means to be set at will for gov-
erning the amounts of opposite movements
of said movable member.

4. The combination of a hydraulic trans-
mitting device, automatically operable fluid
actuated means receiving fluid from the
transmitting - device, for effecting reversals
thereof, and manually adjustable means for
governing opposite movements of said trans-
mitting device. | . .

5. The combination of a hydraulic trans-
mitting device, antomatically operable fluid
actuated means receiving fluid from the
transmitting device,. for effecting reversals
thereof, and means to be set at will for ad-
justing opposite movements of said hydraulic
transmitting device. S

6. The combination of a movable member,
a transmitting device operatively connected
with the movable member for actuating the
same, and automatic fluid operatéd means
for effecting reversals in movement of said
transmitting device. , ‘

7. The combination of a movable menber,
a transmitting device operatively connected
with said member, and hydrautically oper-

ated means set in action by said transmitting

device for automatically reversing said trans-

mitting device. v

8. :The combination of a hjdrau}ic. trans-

mitting. device, and automatically actuated
fluid operable means for effecting reversals
in. direction of movement -of said transmit-
ting device. . : o

9. The combination of a hydraulic vari-
able speed gear, and means actuated by the

for
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liquid received from said gear, for automati-
cally reversing the same, ,- o
10. The combination of a hydraulic vari-

.able speed gear having a regulator, and

hydraulic means operated by said speed gear
for automatically operating the regulator to

.change the direction of movement of the
_speed '

ear,
11, The combination of a reciprocatory
member, a transmitting tlevice operatively
connected with said reciprocatory member
for actuating the same, and fluid actuated
means operable by said reciprocatory mem-
ber for reversing said transmitting device. -
12. The combination of a;""’rec_lpriocatory
member, a hydraulic power transmitting de-
vice operatively connected with the recip-
rocatory mémber and having a regulator, a

‘casing, a double piston in said casing, said

transmitting device being in communication
with and adapted to supply liquid between

the pistons in said casing, a second casing’

having a piston operatively connected with
the regulator, means actuated by the recip-
rocatory member for effecting the action of
the double piston, and means to alternately
supply liquid to opposite sides of the piston
in the second casing on opposite motions of

_the reciprocatory member.

13. The combination of a reciprocatory
member, a hydraulic power transmitting de-
vice operatively connected with the Tecipro-

“catory member and having a regulator, a

casing, a double piston in said casing, said
transmitting device being in communication
with and agapt_ed to supply liquid between
the pistons in said casing, means for con-
veying liquid from the casing, to the trans-
mitting device, a second casing having a
piston operatively connected with the regu-
lator, means actuated by the reciprocatory
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member for effecting the action of the double -

Fistpn, and means to alternately supply
iquid to opposite sides of the piston in the
second casing on opposite motions of the re-
ciprocatory member. _ : .
In testimony whereof I affix my signature
in the presence of two witnesses, . -
o ‘ JOHN J. CRAIN.
. Witnesses: L

Cuas. P. HaigHr,
C. E. HumMpHREY.
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