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To all whom it inay concerw :

Be it known that I, JAMES SEELEY MASTER-
MAN, of Chicago, in the county of Cook and
State of Illinois, have invented certain new
and useful Improvementsin Reversing Mech-
anism for Machinery, of which the following
is a specification. '

My invention relates to mechanism for re-
versing the motion of machinery; and it con-
sists, mainly, in two wheels carried by the
driving-shaft, and so connected with the line-
shaft, with the motor, or with each other, as
to be rotated always in opposite directions;
a clutch adapted to engage with either of said
wheels, or to be diseonnected from both; ale-
ver for moving the clutch, and a brake con-
nected with the eluteh, the lever, or both, in

chinery when the clutch is in an intermediate
position and in engagement with neither wheel,
but to be thrown out of action as the cluteh
engages with either wheel.

The details of .the mechanism employed to
carry out my invention are suseeptible of con-
siderable variation without departing at all
from the spirit thereof, as will be seen from
the following description, and by referring to

Figure 1 is an end elevation of a printing-
press with my improved mechanism applied,
only the cylinder and frame of the press being
represented, and the mechanism embraced
within my invention being shown in section;
Fig. 2, a vertical sectionon the line z z of
Fig. 1; Tig. 3, a view similar to Fig. 1, but
representing toothed gearing instead of belt-
ing; Fig. 4, a side elevation of Fig. 3; Fig. 5,
a detail view of the gearing adapted to give
two different speeds.

The object of mny invention isto effect gnick
reversal of machinery withoutinjury thereto.

Tn reversing machinery of any kind, and
particularly such as is heavy or runs at high
speed, and consequently involves considera-
ble inertia or momentum, it isdiffiecnlttomake

liability of destroying the clutch or coupling
and of straining the machinery. To overcome
these difficulties I combine with the reversing
mechanism a brake or retarding device which
acts upon the moving machinery, and arrests
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or tends to arrest its motion during the time
in which the reversal is effected.

In the drawings, A indicates the frame, and
Bthe cylinder, of a printing-press, the latter
mounted upon a shatt, C,which carries at one
end a gear-wheel, D.

B indicates a driving shaft carrying a pin-
ion, IY, which, either direectly or through any
suitable intermediate gearing, gives motion to
gear-wheel D, and thus tothe cylinder B. In-
stead of a printing-press other machinery may
be thus driven either with or without the in-
terposed gearing.

G and H indicate two' wheels, which are loose
and free to turn upon and independently of
the shaft I, though lheld against movement
lengthwise thereof. Motion is imparted to
these wheels in any convenient. manner, but
in reverse directions, and an intermediate
clutch sleeve or collar, I, having ends formed
to engage with the wheels G and H, and ar-
ranged to slide upon a spline or feather, «, of
the shaft, serves to connect either wheel with
the shaft when thrown into engagement with
such wheel. :

In practice I have found that belting forms
the best means of transmitting motion to both
the wheels G and H, though toothed gearing
may be used for giving motion from one tothe
other, as will be explained fartheron. When
belting only is employed, itis arranged in the
manner illustrated in Figs. 1 and 2—that is to
say, the wheel G receives motion through a
straight belt, J, from a band-wheel, K, on a
counter-shaft, L, and the wheel II receives
motion through a crossed belt, M, from a band-
pulley,N, alsoon the shaft 1. Both the wheel
K and pulley N are of course keyed fast npon
shaft L and turn therewith, theshaft receiv-
ing motion in auny suitable mauner and from
any convenient source. .

For the purpose of shifting the ciutch sleeve
or collar I, a shifting-lever, O, is pivoted to
the frame-work or other supportatsuch point
as eircamstances render expedient, its upper
forked end working in a circumferential
groove formed in the body of clutch-sleeve I,
and its lower end connected by a rod or bar,
P, to a hand-lever, Q, which is pivoted to the
frame or other support, and serves to shift the
lever O.
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The construction of the clutch may vary,
and any well-known or approved form may be
adopted. It is, however, essential that a suf-
ficient play or space be provided to enable

5 the sleeve or collarto be moved to a point be-
tween wheels G and H, where it shall be clear
of and disconnected from each, in order that
said wheels may rotate freely without impart-
ing motion to the shaft B.

In practice I prefer to employ a friction-
cluteh, instead of onehaving toothed or inter-
locking portions, because thereisalways great
danger of breaking the teeth in connecting the
interlocking portions, and because a friction-
15 clutch permits a sufficient amount of slip be-

fore finally locking fast to allow the connee-

tion to be made, and the inert portions of the
mechanism to be brought into action gradu-
ally, thus avoiding undue strain upon the
20 parts. I therefore preferably adopt the form
of cluteh illustrated in Figs. 1, 3, and 5, con-
sisting simply of the sleeve I, formed with ta-
peringor conical ends b, to enter correspond-
ing seats or sockets, ¢, formed in the inner
25 faces of wheels G and H. The counter-shaft

L and its pulleys being caused to revolve,

motion is transmitted therefrom to the wheels

G and H by the belts J and M, as mentioned.

If, now, the hand-lever be moved to throw

30 clutch-collar Tinto engagement with wheel G,
the shaft & and the machinery driven there-
from will receive motion in one direction.

If the lever be thrown in the opposite direc-

tion, the motion of the machinery will be re-
35 versed.

Referring now to Figs. 1 and 3, the brake
or retarding device will be explained. This
consists simply of a lever, R, pivoted to a
suitable support, provided at its outer end

40 with a brake-shoe, d, to bear against a fly-
wheel or a brake-wheel, 8, keyed fast upon
the shaft K, and jointed or connected at its
inner end to the lower end of shifting-lever O
by a link, T. The pivots and joints of levers

45 O and R, link T, and rod or bar P are so ar-
ranged that when the cluteh-collar I is in its
intermediate position they all fall in line, the
lever O and link T constituting a toggle, which
in straightening depresses theinnerand raises

so the outer end of lever R, and thus forces the
brake-shoe firmly against the wheel 8. Thus
when the cluteh-collar is out of engagement

10

with both wheels G and H the brake is ap-.

- plied; but as soon as the lever R is shifted in
55 either direction, through the movement of
hand-lever O and rod P, the toggle is bent and
shortened, and consequently the brake-lever
R-and its shoe d are moved away from wheel
S. In this way, it will be seen, I promptly
6o arrest the motion whenever the driving-wheels
and' the driven machinery are disconnected,
and in reversing the motion either way I first
disconnect from one driving-wheel, then I ar-
rest the motion of the machinery, and finally
65 I establish connection with the other driving-
wheel running in a reverse direction from the
first.

As stated, belting is preferred to toothed
gearing, and this because there is less noise,
no backlash, and little or no jar and vibration
caused by the belting, whereas all these ob-
jections exist to a greater or less degree with
toothed gearing. Where, however, gearing is
preferred or required for any reason, Larrange
the same in the manner illustrated in Figs. 3
and 4 or b, and thereby accomplish the same
final result as by the belts. The wheels Gand
H, the cluteh I, shaft B, and the shifting-lever
and connections remain as above described,
except that the wheels G and H are formed
with bevel gear-teeth, and only the wheel H
is adapted to carry a belt.

Instead of employing a counter-shaft with
two pulleys and two belts to drive the wheels
G and H in reverse directions, I connect said
wheels by an intermediate gear-wheel, U, by
which one is caused to rotate in a direction
the reverse of that in which the other rotates.

Itis sometimes desirable, and is, generally,
in printing-presses, that the backward rota-
tion be slower than the forward, and I provide
forthisdifference under boththeabovearrange-
ments. In the first by employing pulleys of
different and suitable size upon the counter-
shaft L, and-in the second by making the in-
termediate gear-wheel, U, with two concen-
tric circles of gear-teeth, one circle of smaller
diameter than and below the other, and by
making the wheel G of a diameter to mesh and
work with the smaller circle of teeth of wheel
U, as illustrated in Fig. 5. By varying the
relative diameters of wheels M and H any de-
sired difference of motion may be secured in
running forward and backward.

For the purpose of holding the clutch and
brake in proper position I provide the hand-
lever Q with a locking-dog, V, controlled by
a grip, W, and arranged to engage in any one
of three notches, e, formed in a rack-bar, X,
secured in proper relation to the hand-lever,
as shown in Figs. 1 and 3. Any equivalent
locking device may of course be adopted.

Having thusdescribed my invention, what I
claim is— : :

1. Ina reversing mechanism for machinery,
the combination of a driving-shaft, two wheels
mounted and free to rotate upon said shaft and
connected with the motor or line shaft, sub-
stantially in the manner described, whereby
they are eansed to rotate in reverse directions,
and a clatch arranged to slide lengthwise of
the wheel-shaft and adapted to be engaged
with either or disengaged from both of said
wheels, whereby it is adapted to lock either
wheel to the shaft or to unlock both wheels
therefrom.

2. A reversing mechanism for machinery,
consisting of a driving-shaft provided with two
loose wheels adapted and arranged to be driv-
en in opposite directions through power from
a motor or line shaft, a sliding cluich-sleeve
mounted npon said driving-shaft between said
wheels and adapted to engage with either, a
ghifting -lever connected with said clutch-
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sleeve, a hand-lever connected with the shift-
ing-lever and provided with a locking-dog,
and a rack-bar notched to receive the dog, all
substantially as described and shown.

3. Incombination with a driving-shaft, loose
wheels thereon, and an intermediate clutch for
locking either wheel to said shaft, a brake con-
nected with the clutch or its shifting-lever and
arranged to act upon and retard or stop the
mechanism when the cluteh is out of engage-
ment with both wheels.

4. The combination, substantially as set
forth, of a driving-shaftecarryinga fly or brake
wheel, and two loose wheels adapted to be
turned in opposite directions, a clutch between
said loose wheels adapted to lock either one to
theshaft at will,ashifting-lever formoving said
cluteh, a brake-lever carrying a shoe to bear
against the fly or brakewheel, and a link con-
necting the shifting-lever and the brake-lever,
the pivots and joints of the shifting-lever, the
brake-leverand thelink beingsoarranged asto
approach a straight line as the clutch moves to
a medial position between the loose wheels,
whereby the brake-shoe is thrown against the
fly or brake wheel when the clutch is moved out
of engagement with the loose wheels, and is
withdrawn therefrom as the clutch is brought
into engagement with either of said wheels.

5. Ina reversing mechanism for machinery,

[

the combination of a driving-shaft,loose wheels
upon said shaft receiving motion in reverse di-
rections from the line shaft or motor and at
different rates of speed, and a clutch mounted
upon the driving-shaft and serving to lock
either wheel at will to the driving-shaft, where-
by the mechanism is adapted to drive the ma-
chinery at one rate when running forward and
at a different rate when running backward.

6. The herein-described reversing mechan-
ism, consisting of driving-shaft D, provided
with loose wheels G and H, sliding cluteh I,
counter-shaft L, provided with belt-wheels K
and N, straight belt J, connecting wheels K
and G, and crossed belt M, connecting wheels N
and H.

7. Theherein-described reversingand brake
mechanism consisting of shaft D,provided with
brake or fly wheel S and loose wheels G H,
clateh I, counter-shaft L, provided with belt-
wheels K N, belts JM, shifting-lever O, brake-
lever R, link T, connecting levers O and R, rod
P, and hand-lever Q, all combined and ar-
ranged to operate substantially as deseribed
and shown.

JAMES SEELEY MASTERMAN.

‘Witnesses: ]
JosepH S. KENNARD, Jr.,
Wirriam T. BLAIR.
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