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1o all whom it may concern.:

Be 1t Lnown that I, Savorn T. Daxxs, a
citizen of the United = m tes, residing at T%Tm'—
Wood m the county of THamilton nd Stat
of Ohio, have invented certain new and use-
ful lmpl ovements 1n IReducing-Motions for
Kngime-Indicators, of which the followi me 18
a Spemﬁwtmn '

My mvention relates to engine connections
for indicators and its object is to decrease the
inconvenience attendant upon applying an
mdicator to a stem engine, as well as to ob-
tain greater durability and greater accuracy
in the operation of the device.

My invention consists in the combination
with a cam plate attached to a reciprocating
part of the engine with a surface inclined to
the line of reciprocation of the engine part, of
a shaft Journs ded : b right a
reciprocation of the engine pait, a crank

reidly mounted on the shaft and having
means for engagement with the inclined sur-
face of the cam pla,te and a lever also rigidly
mounted on the shaft and having means for
attaching it to the cord which actuates the
indicator drum.

My invention also consists in the details of
constluctlon and arrangement of parts as
will hereinafter be more tuﬂy described.

In the drawing: Figure 1 is a Slde eleva-
tion of part of an engine to which a device
61111)0-._1‘,“*11‘3 my invention is applied. g, 2
1s a partial cross section on a line co1 1espc‘m:
ing to the line a—w of ¥ig. 1. Fig. 3 1is a side
elevation of part of ’me ¢am pla,te 1g. 4 13
a slde elevation of the crank. KFig. 5 1s a
plan view of the same. Iig. 6 is a bottom
plan view of tue {rame. I’lg, 7 1S & ¢1oss sec-
tion on a line corresponding to y—vy of Fig. 2.
F1g. 8 1s a side elevation of part of a fu aue of
modified construetion. ¥ig. 9is aside eleva-
tion of part of a device embodym a modified
construction of the contacting part on the
crank.

Constructed as illustrated, iy 1mproved
reducing motion consists in a frame 1 com-
prising an elongated base with bearing stand-
ards 2 and 2% at each end, suppommﬁ bear-
1ngs 3 and 34 1espectwely, for the honmmd

shaft 4. These standards 2 are joined by
web 5 running longitudinally of the bu.se.

This irame 1 1s adapted to be secured on the

side of the engine frame near the middle
pomnt of the Gmdes of the engine and is pro-
vided with a bracket 6 for this purpose.

neles to the lme of

To .l re 1“1:[)100&1;1011 of tire cross head.

—_—

acapt this device for use on engines of differ-
ent sizes and designs, the bracket 6 is made
slidable on the under side of the base of the
irame 1 by securing it to the base by means
of tap screws 7 taLmO through slots 8 run-
ning longitudinally of the base. One of
these slots 8 is situated on cach side of the
web 5.
Prefe rably,
the fastening of the brac) ket
the under side of the base of the frame is Pro-
vided with a groove 9 running longitudinally
of it and the upper side of the bracket 6 is
provided with a lug 10 adapted to fit Ll()bbh"'
1 the groove 9. The shaft 4 extends past
the bearing 3 toward the cross head of the
enine : and a bifurcated crank 171 is rigidly
mounted on the shaft. A roller 12 is lo-
cmed between the members of the bifur-
catea crank 11 and is journaled on a pin 13
PassIng ﬂumwh 1t and through the members
r)f the crank. This roller 12 is ddpted to
Hear on the surface of the cam platﬂ 14 which
1s secured to the cross head 15 of the engine.
Preferably, this cam plate is f*om},,{}srl-:i of a
prece of aﬂom won, one leg of which, extend-
ine vertically, forms a means for securing it
to the cross heml, while the other leg, ex-
tending horizontally, presents its upper side
to form a surface with which the roller 12
makes contact. "This cam plate is so ad-
justed 1 securing it to the cross head that
the surface with which the roller 12 makes
COHbSAZt will be weied to the line of recip-
ocation of th cross head, and for allowing
buehadl ustiment to pe readily made, the 1(30
of the angle iron which is used for securing i
to the cross head is provided with three open-
mes.  The miadle 01361’11]‘10 16 1s circular and
situated midway of the 1en~f*1ﬂ1 of the cam
plate, while the two other openings 17 are
situated equally distant from the nm.lfu.e
opemnig 16 1m suech positions that they will
lie close to the ends of the cross head when
the cam plate 1s applied thereto. These
other openings 17 are elongated transy ubd}
of the length of the angle iron. Then, when
the angle 1ron 18 secur ed to the cross head by
passing a tap screw 18 through the civeular
middle opening 18, and other tap screws 19
are passed thy ouﬂh the slongated Openings
17 into the cross head the cam plate may be
turned shghtly on the middie tap screw to
valy the o lwlu of 1ts miclination to the line of
W hen it hlas

for mcreasing the securtty of
6 on the frame 1
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been adjusted to the pi'opel' angle the tap | center of the shaft 4 and the upper edge of

screws 19 may be tightened upon 1it, holding
it firmly in its adjusted position. Then the
roller 12 of the crank 11, bearing on the in-
clined surface of the cam plate, will be made
to rise as the higher part of the cam plate
passes under it or will be allowed to fall when
a lower part of the cam plate passes under 1t.
The crank 11, in which the roller is mounted,
being rigidly secured to the shaft 4, the shaft
will be caused to reciprocate upon the rising

‘and falling of the roller 12, the degree of re-

ciprocation depending upon the degree of in-
clination of the cam plate. A lever 201s also
rigidly mounted on the shaft 4 so that 1t will
partake of the reciprocation imparted to the
shaft 4, and it is to this lever 20 that the end
of the cord 21 is attached, this cord passing
around the pulley on the indicator drum and
being adapted to reciprocate the drum asit 1s
unwound or is allowed to wind back on the
pulley in a manner which, being well known,
need not herein be described. Preferably,
for attaching the cord 21 to the lever 20, the
lever 20 1s provided with a longitudinally ex-
tending slot 22, near its free end, 1n which a
stud 23 is slidably mounted, the cord being
provided with a hook which may be engaged
with this stud conveniently. With this ar-
rangement the ratio of reduction of motion
may be adjusted accurately, and, 1if desired,
the hook may be engaged with the stud 23
while the lever 20 1s in motion.

As 1s well known, the imdicator drum 1s
provided with a spring which causes 1t to
turn in a direction opposite to the direction
of unwinding of the cord. Thisspring under
some conditions will be found ample to main-
tain the roller 12 in engagement with the in-
clined surface of the cam plate 14, but inother
instances, such as 1n taking indicator dia-
orams of high speed engines, where the mo-
mentum of the parts of the reducing motion
may become a factor not to be neglected, 1t
1s necessary to provide the shaft 4 with a spe-
cial helical spring 24, which 1s coiled around
the shaft 4 and has one of 1ts ends 25 bearing
acainst the web 5 near the bearing 3.

A disk 26 is rigidly mounted on the shatt 4
at some distance from the bearing 3 and pro-

vided with pins 27, with any one of which the

other end 28 of the helical spring 24 may en-
oage. This helical spring 24 thus having 1ts
ends confined, and being wound in the proper
direction, maintains the roller 12 in engage-
ment with the cam plate 14, and its pressure
thus exerted may be varied by causing its
end 28 to make contact with the different
pins 27 1n the disk 26, thus allowing the ad-

justment of the pressure of the roller 12 on

the cam plate in accordance with the condi-
tions 1mposed by the different speeds at
which engines upon which the device is to be
used may be operated. The disk 26 i1s of

the web 5 and has a segmental section re-
moved, leaving a space into which this upper
edge of the web 5 extends when the disk 26 1s
in place upon the shaft. The extent of this
segmental section is such that the ends 29 of
the space are adapted to engage with the
sides of the web 5 before the crank 11 may
move in either direction far enough to come
into engagement with any part of the cross
head 15, which occurrence would be liable to
result disastrously. For maintaining the
roller 12 out of contact with the cam plate
14, when desired, a latch 30 1s provided, con-
sisting in a bar 31 mounted in brackets 32 on
one side of the web 5, so that it may slide in
a direction parallel to the length of the shaft
4, 'This bar 31 is provided with an upward
extension 33 which, when the roller 12 1s
raised sufficiently, is adapted to enter the
space left by the removal of the segmental
part of the disk 26 and engage with the end
29 of the space. 'The bar 31 1s also provided
with a suitable handle 34, which 1s situated
between the brackets 32 and serves to limit
the longitudinal movement of the bar. |

Preferably, considerable space i1s allowed
between the disk 26 and the bearing 3%, and
the lever 20 is mounted on the shaft within
this space and its rigid attachment to the
shaft 4 consists in a set screw 35 so that this
lever 20 may be released from its rigid attach-
ment to the shaft and shid along the shaft 4
to any desired point within the space be-
tween the disk 26 and the bearing 32, and
there again rigidly attached by means of the
set screw 35. Thus, the device 1s provided
with two adjustments, one being the adjust-
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ment of the frame of the device with respect

to the engine frame, to allow for differences
in sizes and designs of the engine as herein-
before described, and the other being the ad-
justment of the lever 20 with respect to the
frame of the device, to allow for differences
in sizes and designs of the engine cylinders,
as well as 1n differences 1n sizes and designs
of the indicators used thereon, the object be-
ing to bring the lever into such position that
the cord 21 will extend parallel to the line of
reciprocation of the cross head and, conse-
quently, of the piston of the engine.

It will, of course, be understood that
either of the adjustments may be dispensed
with and the dimensions of the device varied
to adapt it for use with various styles of en-
ogines or indicators. Thus, as illustrated in
Fig. 8 of the drawing, the frame 1 may have
the bracket 6* integral with it, in such posi-
tion that when the frame is secured to the
engine bed and the camplate issecured to the
cross head, the crank 11 will be in proper
position to make contact with the inclined
surface of the cam plate. The roller 12 is
preferably constructed of a non-metallic ma-
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the operation of the device. Another kind
of contact piece for the crank 11 is the shoe
127 as Ulustrated in Fig. 9 of the drawing,
the lower side of which is a plane surface con-
forming to the swrface of the cam plate.
This shoe 122 is pivotally mounted in the
crank 11 in the same manner as is the roller
12, Such a shoe may be composed of metal
without undesirably increasing the noise of
operation of the device.

From the above description, it will be scen
that while the motion of the engine parts
may be accurately reduced as required in the
operation of the indicator drum to produce a
card on the desired scale, at the same time
the simplicity of construction of the device
and the directness with which the motion is
transmitted render my improvement con-
venient and safe, without liability to de-
rangement. The convenient means for
bringing the device into and out of opera-
t1ve position decreases the danger attendant
upon the use of the reducing motion upon
high speed engines. Reducing motions of
some kinds of construction necessitate the
attachment of the cord while the engine and
reducing motion mechanism is in rapid mo-
tion, which 1s dangerous to the operator, as
well as imconvenient, often resulfing in the
breaking of the cord due to the sudden strain
thrown upon it when it is attached. With
the use of the latch 30, engaging with the
disk 26, all parts may be adjusted and the
cord may be attached, after which the mech-
anism may be started by the mere with-
drawal of the latch. The general simplicity
of the device adapts it for adjustment to va-
rious shapes and sizes of engines or to slight
modifications in construction to facilitate its
use with such various sizes and shapes of en-
oines.

While I have shown and described specif-
1cally certain formations and proportions of
the various parts of my improved device, T
do not wish to be understood as being lim-
ited to the specific illustration and descrip-
tion contained herem, but

What I claim as new and desire to secure
by lLetters Patent is:

1. In a reducing motion for engine indica-
tors, the combination with a cam plate, a
pivotal attachment whereby the cam plate
1s secured to a reciprocating part of the en-
gine and means for clamping the cam plate
to said reciprocating part to prevent move-
ment of the cam plate on its pivotal connec-
tion, whereby said cam plate may be ad-
Justed with a surface inclined to the line of
reciprocation of the engine part, of a shaft
journaled at right angles to the line of re-
ciprocation of the engine part, a crank rigidly
mounted on the shaft and having means for
engagement with the inclined surface of the

on the shalt, and having means for attachine

1t to the cord which actuates the indicator
drum, substantially as and for the purposes
set, forth.

2. In a reducing motion for engine indica-
tors, the combination with a cam plate
adapted to be attached to a reciprocating
part of the engine, with a surface inclined to
the Ime of reciprocation of the engine part,
of a shaft journaled at richt angles to the
ine of reciprocation of the engine part, a
crank vigidly mounted on the shaft and hav-
ing means for engagement with the inclined

 surface of the cam plate, a lever also rieldly

mounted on the shaft and vrovided with a
longitudinally extending slot near its frec
end, and a stud adjustably seccured m the
slot 1n the lever, for attaching the lever to
the cord which actuates the indicator drum,
substantially as and for the puirposes sct
forth.

3. In a reducing motion for engine indica-
tors, the combmation with a cam plate at-
tached to a reciprocating part of the engine,
with a surface melined to the line of recipro-
cation of the engine part, of a frame mounted
on the engine bed, adjacent to the recipro-
cating part, a shalt journaled in the frame
at right angles to the line of reciprocation of
the engine part, a crank rigidly mounted on
the shatt and having means for engagement
vith the mclined surface of the cam plate, a
lever also rigidly mounted on the shaft and
having means for attaching 1t to the cord
which actuates the indicator drum, a disk
rigidly mounted on the shaft and havine a
segmental scetion removed, whereby a space
15 left, and a projection on the frame, extend-
ing mto sald space, the ends of the space be-
ing adapted to engage with the sides of the
projection on the frame to limit the degree
of reciprocation of the shaft and the afore-
sald parts rigidly mounted thereen, substan-
tially as and for the purposes set forth.

4. in o reducing motion for engine indica-
tors, the combination with a cam plate at-
tached to a reciprocating part of the engine,
with a surface inclined to the line of recipro-
cation of the engine part, of a franie niounted
on the engine bed adjacent to the reciprocat-
mg part, & shalt journaled 1n the frame at
right angles to the line of reciprocation of the
engine part, a crank rigidly mounted on the
shaft and having means for engagement with
the meclined surface of the canr plate, a lever
also rigidly mounted on the shatt and having
means for attaching it to the cord which ac-
tuates the indicator drum,a disk rigidly
mounted on the shaft and having a segmental
section removed, whereby a space is left, and
& projection on the frame extending into said
space, the ends of the space being adapted to
engage with the sides of the projection on the

cam plate, and a lever also rigidly mounted | frame to limit the degree of reciprocation of
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the shaft and the aforesaid parts rigidly
mounted thereon, and a lateh mounted on
the frame and adapted to engage with one
end of the space to hold the crank in position
with its engaging means out of the region of
contact with the inciined surface of the cam
plate, substantially as and for the purposes
set forth. o
5. In a reducing motion for engine mdica-
tors, the combination with a cam plate at-
tached to a reciprocating part of the engine,
with a surface inclined to the line of recipro-
cation of the engine part, of a Iframe, a
bracket, on the frame, said frame and
hracket being adjustably secured together, a

shaft journaled in the frame at right angles

to the line of reciprocation of the engine
yart, a crank rigidly mounted on the shait
and having means for engagement with the

inelined surface of the cam plate, and o lever

also rigidly mounted on the shait and having
neans for attaching it to the cord which ac-
tuates the indicator drum, the bracket being
adapted to be rigidly secured to the bed of
the engine, and the lever being adapted to be
adjusted on the shaft, substantially as and
for the purposes set forth.

6. In a reducing motion for engine indica-
tors, the combination with a cam piate at-
tached to a reciproeating part of the engine,
with a surface inclined to the line of recipro-
cation of the engine part, of a Irame, mount-
ed on the engine bed adjacent to the recipro-
cating part, having bearings, a shaft jour-
naled in the bearings on the frame, a crank
rigidly mounted on the shaft and having

means for engagement with the mclinedsur-

face of the cain plate, a lever also rgidly
mounted on the shaft and having means for
attaching it to the cord which actuates the
indicator drum, a disk rigidly mounted on
the shaft, a helical spring surrounding the
<haft and confined between the disk and one
of the bearings, having one end restrained by
engagement with part of the frame, and a se-

ries of pins in the disk with any one of which

the other end of the spring is adapted to be
engaged to vary the pressure of the spring,
substantially as and for tne purposes sei
forth.

f
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7. In a reducing motion for engine indica-
tors, the combination with a cam plate at-

tached to a reciprocating part of the engine,
with a surface inclined to the line of recipro-

cation of the engine part, of a frame having

slots running longitudinally of its base, a
bracket slidable on the under side of the
base, screws taking through the slots in the
base, whereby the frame may be adjustably
secured to the bracket, said frame comprising
standards, bearings on the standards and a
veb running longitudinally of the base and
jcining the standards, a shaft journaled m
the bearings, a crank rigidly mounted on the
shaft adjacent to one of the bearings and
having means for engagement with the in-
clined surface of the cam plate, movable with
respect to the crank, a lever mounted on the
shaft and slidable thereon, means for secur-
ing the lever rigidly to the shaitand means
for attaching the lever to the cord which ac-
tuates the indicator drum, a disk rigidly
mounted on the shaft, a helical spring sur-
rounding the shaft and confined between the
disk and one of the bearings, having one ot
its ends restrained by engagement with the
wel of the frame, a series of pins in the disk
with any one of which the other end of the
helical spring may be engaged to vary the
pressure of the spring, the disk having a seg-
mental section removed and the web of the
frame extending into the space left by the
removal of the section from the disk, where-
>v the ends of the space miay engage with the
web to limit the degree of reciprocation of
the shaft and the aforesaid parts mounted
thereon, a bracket on one side of the web, and
a, bar mounted in the bracket, the bar having
an extension adapted to enter the space lett
by the removal of the section of the disk to
encage with an end of the space to hold the
crank in position with its engaglng means
out of the region of contact with the mchned
surface of the cam plate, substantially asand
for the purposes set forth.

SAMUEL T. DANKS.

an—y

Vvitnesses:
James N. RAMSEY,
(LARENCE IRIDER.
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