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. -the frontv.(f)ort','- and.the other of said marks
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_ 0 the “ port mark plane.”
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| UNITED STATES PATENT OFFICE.

ra

concern:

Wey. M “ \ £ ) :
- Be it known that I, Jorx Baxer MicuazL,
. a citizen of the United States, residing at

“the.city of Knoxville, in the county of Knox
~andStite of Tennessee, have invented cer-
tain neéw-and useful Improvements in Appa-
ratus-for Making Records. for Setting Slide-

Valves; o

- .tion, - .

10

. “This invention relates to means for auto-
‘matically making a record indicating the
relative movements of steam- engine pistons

- and slide:valves, the purpose of such record

. heing to-afford -data: for the resetting or ad-

© 15 jusument of Lae e : .
- which control the valve movements, if such

justmentiof the eccentrics and eccentric rods

record-shows that such adjustment is neces-

~ 'sary- on:sccount -of improper relation be-

20

tween: the movements of the pistons and the

.glide valves,”  :

 The appsratus-is intended to be used on

jocomotives and other steam engines :when

- they. are.under steam after the slide valves
" have been set (according to common prac-

- 25

tice. while the steam chest covers are raised)
and the valve. stein marked with what are
known as #port marks,” one:such mark be-
ing made with'a trammel set in a punch

- inark-on the:valve chest or cylinder head

when' the . vilve .is so set.as to barely cover

being. made with the trammel similarly set

. when the valve barely covers the back port.
~'The first'of said ‘marks is termed the “ front

85:
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Port mark,”.while the second is termed the.
done only. when:the valve chest is without
steam and open, so that the valve can be seen
‘and its position measured. According to es-
tablished practice, said marks are left per-
_manently upon:the valve stem. . Hence they
are available at any future time for use in

making measurements for ascertaining the

relative movements of the slide valve and
the piston. -And they have been so used,

but by a method different from my method.

- For convenience in description, the plane

. ‘which is transverse to the valve stem and in -

55

which the point or stylus of the trammel
makes the “port marks”™ is herein termed

. Usually each: valve stem has upon’it two
sets of “ port marks,” one representing “ for-
ward . motion? or “go-ahead,” while the
other pair of port marks represent *back-

Spéciﬂcaﬂon of Lettei’s Patent,

f-which the following is & specifica-.

| put upon one of its “ dead centers,” whereby

‘back’ port mark.” Such marking can bz
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marlks being on one side and the other on
the other side of a longitudinal line on the
valve stem c¢alled the “pagallel line” Ac-
cording to established practice. if such test

ward motion * or “back-up,” one set of said

60

and adjustment are to be made, the reversing

mechanism being set for “ forward.motion ”
or “go-ahead,” the drive wheel crank pin is

the cross-head and piston are also put on the
corresponding “ dead center . or end of their

stroke. This is' accomplished by “ pinch-

ing ” the engine forward with “ pinch ” bars.
The precise point for stopping is indicated
by “travel marks” previously put upon the
top guide, when' the ,cross—hea-(f ‘and"agsoci-
ated parts were set accurately upon the dead
centers by methods and means well known
to persoris skilled in-this art.. When the en-
gine has been thus pinched until one (let us
assume the forward) dead center has been
reached according to the forward “travel
mark ” on the top guide, the trammel is ap-
plied to the cylinder and the valve stem to

make a temporary mark in the “port mark

plane” and at one side of the parallel line
and adjacent the forward  port mark” on
said stem: Then “the -enginé *is again
“pinched” until it is on. the rear “dead
center,” as indicated by the alinement of the
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cross-head with the rear “travel mark” on

the top guide. Then, by means of the tram-
mel, a mark is made on the valve stem, in
the same  plane, adjacent the: rear *port
mark ’—which has shifted into or near said
plane by the movement of the said stem.
The reversing mechanism is then reversed
and the engine again brought to the ¥ dead
centers” by pinching backward and tempo-
rary marks made in said plane and at the
other side of the parallel line. Then the

-port marks and said temporary marks are

used, in a manner well "known to those
skilled in this art, to make an adjustment of
the eccentrics and eccentric rods. =~ -
TFor the sake of conven’ence in descrip-
tion, I will herein apply the term, “trial
port marks,” to the marks made with the
trammel upon the valve stem after the en-
gine has-been pinched so as to bring the pis-
ton, cross-head, etc., to the dead centers as
above described. ST
Now the object of my invention is to pro-
‘vide means. for making ‘a record .comprising
these trial port marks while the engine
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moves forward and backward under its own
steam, and without the necessity of slowly
and laboriously moving the engine by
“pinching ” and obtaining the dead centers
with a trammel. The course which I pro-
pose is desirable, for the reason that locomo-
tives are now made very heavy and “pinch-
ing” to a precise position is therefore very

* difficult, and because when the engine moves
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forward or baclgward under its own steam,
all the operative parts are under normal

temperature  (and conseguent normal ex-.

pansion) and wunder normal relation and
strain.

The foundation feature of my invention is
the placing of a recording devicé adjacent
the sliide valve stem and causing said-record-
ing device to place trial port marks upon
the valve stem (or upon a card on said stem)
when the cross-head and associated parts
pass the dead centers, the cross-head or some
other part in operative relation with the pis-
ton and moving synchronously therewith be-
ing used to actuate the recording device. In
the form shown by the drawings, the cross-
head is used to close an electric circuit upon
which the recording device and an electric
battery, or its equivalent, are located.

‘The advantage of my marking or record-

‘ing apparatus lies in the fact that it oper-

ates during the movement of the engine,
while the method heretofore practiced re-

quires the engine to be at rest with the pis-.
_ton and cross-head and associated parts in

precise positions. In adjusting stationary
steam engines, my improvement is in the
same manner important, for when engines
are large it is difficult to manually move the
piston, cross-head, crank, fly wheel, etc., to
accurately attain the dead centers.

For the sake of convenience, I prefer to
apply to the slide valve stem a card to which
the permanent port marks and parallel line
of said stem have been transferred, the card
being placed upon and secured to said stem
in such position as to bring said transferred

.marks directly above the marks. on said

stem. Then the trial port marks can be
made by a point or stylus which will clearly
mark upon the card but could not distinetly
mark thé surface of the metal stem. But
the marking upon such a card placed upon
the stem is to be regarded as marking upon
the stem. -

In the accompanying drawings, Figure 1
is a side elevation of a portion of_a locomo-
tive embodying my improvement; Fig. 2 is
a side elevation of mechanism mounted upon
the piston rad cross-head and embodying
portions of a circuit and mechanism adapted
for closing said circuit when the piston rod

reaches the dead centers; Fig. 8.is dn en-

larged sectional elevation of the right hand
portion of the mechanism shown in Fig. 2;

942,453

Fig. 4 is a plan of a portion of the locomo-

tive showing my recording mechanism ap-
plied thereto; Fig. 5 is a side elevation of a
portion of the to 0
the valve rod with my stylus supporting
and operating mechanism applied thereto;
Fig. 6 is a section on the line 6—6 of Fig. 5,
looking toward the left; Fig. 7 is a section
on the line 7—7 of Fig. 5; T?i_g. 8 is an en-
larged sectional elevation of the upper por-
tion of the stylus supporting and opérating
mechanism; Kig. 9 1s a section on the ‘line
9—9 of Fig. 8; Fig. 10 is a detail of the
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guide and a portion of
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stylus clamp; Fig. 11 is a perspective of a .

spring clamp used’in Securing the record
card to the valve rod; Fig. 12 is' a view of a
record card bearing a record. o
Suid drawings illustrate only the appara-
tus applied to the right hand side of a loco-
motive. Similar mechanism is to be used
on the left hand side. = - - S
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A is one of the drive wheels of the loco-

motive to which my improvement is applied.
B is the shaft or axle of-said drive wheel.
O is one of the cranks on said axle. D is
the main connecting rod applied -to said
crank.” E is the cross-head to which said
connecting rod is coupled. F is the.piston
rod. G is a piston cylinder. H is the top
guide for said cross-head. I is the bottom
guide for the cross-head. J is the guide
voke supporting the rear ends of said guides.

90 .
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K is a portion of the boiler to which the up- -

per end of said yoke is secured. -
I, is a run board on the side of the boiler.
M is the valve -chest. SR
N is the valve stem or rod.. O is an up-
per rocker arm to which the rear end of

said stem is secured. P isa rock shaft sup- -

porting said arm and resting in a bearing,
Q. On said shaft is the lower rocker arm, R.

S is the sliding block connected. to the
lower rocker arm, and T is the link slidable
upon said block. U, U are eccentric rods
coupled by their forward ends to said link
and immovably joined by their rear ends to
eccentric straps, V, surrounding eccentrics,
W, on the shaft or axle, B.

~ The parts thus far described are old and

may be of any desired specific form and ar-
rangement. In other words, said parts be-
long to the locomotive and are not my in-
vention. The mechanism constituting  a
part of my invention is temporarily at-
tached to the parts fiamed. = )

In the form of my mechanism ilustrated
by the drawings, a portion of my recording
apparatus-is applied to the: cross-head, E,
and another portion is applied to the top
guide beside the valve stem. - The' portion
applied to the cross-head is in operative re-
lation with the piston, with reference to
which the valve is to be set. The purpose-of

_the mechanism applied to said cross-head is
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vy adjusted” horizentally alo*lg “said rod, 1.
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“to closh dn electrie circuit vhen the
. pins'on the-drive wheel are on their
“génfers and-the cross: head ree ches each “enid
: Of its stroke.
5 - A hori ronta& rod, 1, extends 1o<vsmy
Lo thr()uoh ears, _,- o1 the side of the cross-
“head.  The portiens of ‘said rod adjacent
said” e.us are screw thvemded, and at moh
side of each of'said eazg nuts, 3, snrround said
wod-and gre adapted to be turned against the’
< By*this ‘means szid rod may be ad-
justed endwise with accuracy and’ ﬁrmly sex
lcured to said ears

9DE membex, 4, ‘mvmor in one arm an
aperture, 5, thr OHOh which the adjacent end
‘of the rod, 1, extends and having on its
“other end a nounally open push butten, 6,
“directed horizontally away from the rod, 1.
At each side of the arm. which surronnds

.. “therod, 1,is 2 nut, 7, smrounding said rod

.pnd - achpted to bind against said arm to -
firmly .secure said U-shape.member to the
wrod, 1. ~And by means of said nuts, said -
shape member may be, to,a limited extent,
A
-ayire, 8, and a Wn‘e, 9, are joined fo opposne
sides oi the push_ Dutton 6; and a wire, 10,-
leads from the wire, '8, to one side of a bat-
tuy, 11, se:tted on the run-board, L, while
4 wire, 12; leads from the wire, 9, to the
recording meclmmsm, X, and thence to the
“other side of the battery, 11. The length of
the rod, 1;4s such as to permit such an ad-
justnient- of said bar and the U-shape mem-

w
ot

“ bers, 4, as to cause the forward push button

45

.55
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to-bear agdinst the, ad]acent head of the cyl-
inder; G, when the piston and the cross-
head leach their forward limit or “dead

center” while the rear push button will bear
,amunst the adjacent guide yoke, J, when the
piston and éross- he‘ld veach their rear. limit
or-“dead center”; so that the electrie ciy-
cuits’ on which said push buttons are, 1(;,r
“cated will be closed as often as either of ‘the'
two dead centers is reached.

~The forward U-shape member is sct away
imm the head of the cylinder, (x, a distance
equal to the distance, at the time of such
setting, between the cross- -head "and itg- foy-
ard “travel mark™ on the top guide; and
¢ rear U-sliape member is set away from
the guide yoke, J , a distance- equal to the
distance; at the time of such setting, be-
tween the cross-head and its rear “travel
mark "-on:the top guide. Then, as will now
be veadily undelbtood “when' the cross-head
moves forward to the “forward travel mark,
the forward push button will bear against
the cylinder head, and when the cross- +-head
moves backwird to the back travel mark,
the. back-push-butten will bear- aaamst tlxe
guide yoke, J.

. We turn now to thé stylus supporting and

40~
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On each end or the rod, 1, is'a flexrible U-- : (
bolts Jown\vuc;, spid,b

tilted.  Upon ‘saic

upon the

vp) lindrical cavity, 24,
25, hitving axcund{ its uppe

gomprises .a roller

s supported an ant

2=

ng - mechanism, X (see particularly
. ¥ ton 10, inclusive).” A flat ‘base, 17,

38 huz/ontaﬂy qupon, the upper fage of
the top guide, H, anc has at each end a de-

pending ﬁanae, 18, adc\p‘rnd to estend over,

the adjacent hteml face of the guide, and

-._mch of said flanges is pénetrated by a ‘hori-

zontal set-bolt; 19,, ag &p:ed to bear ﬂ‘“&]llb{,
the adjacent 1 teral face of the top guide.
For 1bwhng said, base, a sel: -bolt, 20, s
screw-threaded downw,u@ through efxch sm(,

edge of said” bc'.be hetween the fianges, 18,

g nd is adapted to bear upon, the v wper face

of the top guide. By driving either of said
asé and the pedestal
hereinafter dwcuhed are correbbonmrww
ase rests.a pedestal, 21
havi mo uprlohf sluts, 22, at 11('ht d}loles, to
the ﬁavoes. 48 and sud top gmda, and
binding bolrs,
into said base. :‘le;‘ 10006711.{10 saidl. boits,
the pgd% tal inay be shifted tmn%vasely
top, guide towvard or from, the
and pecma,,al has an upz
in which,rests a tdut}
i _ehd 21 Ol

valve Qntam

ward- Gheued flange, 26. S
to rotate in said e avit
it, is bound by & set- bolt 213 : _
zontally .huoubh rthe Aipper: nortio:
waﬂ of the pedcst 1 (see Rig. 3).
in the ]0\\&1‘ Dortlon of the’ tube, 25, and
resting by its lcm er end upon the, bottom of
the ca v1ty 94 "ig an -upright ‘expanding
coiled spring;-28, which VlechmOIy supports
the upmght stem, 29, of the recorder head.
Said stem is fitted slidably into said tube
and has an upright, groove or channel, 80,
into which exterids a stud 81, pw]ectmw in-
ward from the tube, 2 )3 to prevent said stem
from turning, , ,wlule it is free to slide up
and down in said tube. Tt 1t is desired to
turn said stem;, the | *t-bolt , 15 looséned.
The recorder head ,hupported bV said stem
adapted to bear against
the bottom of the: vdve stem, a swlus lo-
cated above the valve. spem. an amthl for
moving said stylus, and & pair of electro-
mf\onetg for conh olling said armature. The
upper end of the stem, 29,.supports a Iat-
erally divected arm, 32, which e\lends be-
neath the | Vd]\'@ stem (see’ Figs. Grand 8)
Said arm has in its outer portion; a}, s]ot 33,
which is upuoht and transverse,, to- the
length of the valve stem. . upright
screw- thref{ded stem, -84, extends, throygh
said slof and is smlolmded above said arm
by a nut, 85, and below said arm by.a
36. On the upper end ot said s(em 1
87, having upright, eans

{RER) Qtlm\% mllm ;
an axle, 40, ex tendlno throucrL

roller
and-said ears. whe( pyzpese .of said yoler
is to hear acamst the lower faceof: the valve
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- stem duri

10

15

20

.

the movements of the latter, so
that the stem, 29, will be pressed downward
during each downward movement of the
valve stem. The spring, 28, bears upward

~and yieldingly opposes the downward pres-
niﬁ stem, 29, through the down-'

sure of sa
ward movement of the valve stem, causing
said stem, 29, to rise whenever the valve
stem rises. Thus the stem, 29, is given an
up and down movement which is synchro-

-nous and co-extensive with the u%and down

movement of the valve stem at the point at
which said roller, 39, is located. This
makes ible' the location of the stylus
closely above or upon the upper face of the
valve stem and maintaining such position
relative to said stem without causing the
valve stem to strain said stylus or its sup-
porting arm.

The roller, 39, it will be observed, may be
adjusted in' several ways: (1) the screw-
threaded stem, 34, may be partially rotated

_ 80 as to change the direction of the axis of
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the roller in the horizontal plane, (2) said
stem may be moved horizentally in the slot,
83, so as to change the distance between said
roller and the stem, 29, for the purpose of
bringing the roller directly under the valve
stem, and (3) the stem, 34, may be moved
up or down in the slot, 33, to vary the pres-
sure of said roller against the lower face of
the valve stem, or, in other words, to vary
the strain of the stem, 29, upon the coiled

ring, 28. :And from the upper portion of
the stem, 29, rises an upright plate, 41,
which is in a plane transverse to the valve
stem and is penetrated by a slot, 42, which is
parallel to.and approximately concentric
with the valve stem. _

The back plate, 43, of the electro-magnet
housing has a cylindrieal wrist, 44, extend-
ing into said slot, and on said wrist is a
serew-threaded stem, 43, which is surround-
ed by a washer, 46, and a thumb-nut, 47.
By means of said nut and washer, said back
plate may be tightly bound to said plate, 41;
and on loosening said nut, said plate may
be turned on the axis of said wrist, 44, or
moved up and down with reference to said
slot. Thus a two-fold adjustment of the
stKlus may be made: (1) up and down,
while the stylus does not change position
horizontally, and - (2) transversely to the
length of the valve stem, whereby the stvlus
may be made to bear upon the valve stem
nearer to or farther from the plate, 41, In
this manner, the stylus may be made to
mark on,two lines which are parallel to each
other and pirallel to the valve stem axis.
Up and down adjustment is made to adapt

the elevation of the stylus to the elevation.

of the roller, 39. ‘
The front member or portion, 48, of the
housing is in box form and has above and

942,453

below an ear, 49, bearing against the back
plate, 43, and screws, 50, extend through
said ears into the back plate and bind said
front portion to said back plate. Upon
said back plate and within said housing are
a pair of eléctro-magnets, 51, adjacent which
i1s an upright armature, 52, hinged by its
lower end at 53 and extending through an
aperture, 54, in the upper waIFof the hous-
ing member, 48. Above said housing, said
armature hasa horizontal arm, 52%, and said
arm extends through a guide block, 55,
which is supported by an upright - screw-
threaded stem, 56, extending loosely through
the bottom of a cylindrical cug, 57. Insaid
cup said stem is surrounded by an upright
coiled spring, 58, and above said spring said
stem is surrounded by an adjusting nut, 59.
Thus the guide block, 55, is yieldingly
supported by said spring, and by raising
and lowering said nut, the adjacent portion
of said stylus-supporting arm may be raised
or lowered. Said cup is supported by a
horizontal arm, 60, which is rigidly secured
to the back plate, 43, of the housing,

On the outer end of the armature-support-
ing arm, 52¢ is a stylus-holding device, 61,
and 64 is'the stylus or pencil securely held
in said holding device. Said holding device
is shown by the drawings as being a clamp
having an upright slot, 62, parallel to the
length of the arm, 52 and having an up-
right aperture, 63, cut by said slot and of
proper size to receive the stylus or pencil.
A binding screw, 65, extends transversely
through said holding device to draw the por-
tions of the latter at opposite sides of said
slot toward each other for the binding of the
stylus.

. The armature 1s normally held away from

the magnets by a spring, 66. When said
magnets are energized, the upright portion
of the armature moves toward the magnets,
whereby the horizontal arm, 52*, is pushed
through the guide block; 55, in the corre-
sponding direction, the stylus holding de-
vice, 61, and the stylus or pencil, 64, moving
away from said guide block, thus imparting
to the stylus or pencil a movement which 1s
transverse-to the course of the valve stem
but is, on account of the simultaneous move-
ment of said stem, slightly oblique to the
latter. By the aid of a standard’trammel,
the stylus support is so set as to bring the
stylus into the “port mark plane® This
may be done regardless of the pogition of the
cross-head § hence it may be done regardless
of the positions in which the parts of the
engine may at the time be resting. The
magnets, 51, are placed in circuit with the
push buttons, 6, 6, and the battery, 11, by
means of the wires 8,9,10,and 12,as above
described. : -

In Fig. 12, 67 is a record card. Thishasa
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longitudinal, “parallel” line, 68, and a
tr&nswerst, dugonal center line, 6.
posite sides of and equi-distant from the in-
ter%ectlon of said lines (which I term the

“ center ” of the card) are two diagonal record
nnes, 70, whlch correspond to the permanent

‘ port lTlaI'kS on the valve stem. Said lines,
70, may be laid upon the card with dividers
hv muasurmg on the valve stem from the

cemc between the “port marks” and ap-
1g such measurement from the card
“genter.” The lines, 7 0, are set at the same
1@10 as are the correspondlng port marks”
on the valve stem. At any time, regardless
of «the posmons in which the parts of the
engine may be resting, said card (if it is

used) is to be placed and secured upon the
valve stem with the hnes, 70, dlrectly over
the corresponding “ port marks” on said
stem. This may be accomplished in several
ways, By means of dividers, a mark may
be placed upon the valve rod at a distance
away from one of the marks on said stem
qual to the distance between the correspond-
ng eﬂc of uhe card and the nearer diagonal
1 “ parallel tfme,”
Sa-—und said edae “of the card then placed
b with the mark so made on said stem.
{3 the “center ” between the “ port marks”
on the valve stem may be marked on the
valve stem and the distance between the
card “center” and one of the end edges of
the card taken by dividers, and a mark made
upon the valve stem at the same distance
from the * center” mark on the valve stem,
aud said edge of the card then placed even
with the mark so made on the valve stem.
Or a trammel may be so set as to make its
point register with one of the “ port marks”
on the valve stem and the card then moved
upon and parallel to the valve stem until
the corresponding line, 70, registers with the
traminel point. Said card is laid closely
dgum% the face of the valve rod and secured
to the latter by any suitable means, as by a
spring clamp, 72. (See Figs. 4, 6, and 11.)
If the apparatus is used for adjusting the
slide valve of a stationary engine, the stylus
ls so adjusted as to ada})t if to make only
vo trial “port marks’ on the card.
at if the apparatus is to be used for ad-
justing slide valves of a locomotive, a
double record for each valve is required,
one representing forward motion or *go-
ahead” and the other representing back-
ward motion or “back-up”. Hence the
stylus is preferably first so adjusted as to

)

~adapt it for making two marks at one side

of the “parallel line , 68, and when this is
done, readjusted to make two marks at-the
onpom side of said line. - For making the
record at the * forward ” side of the pamllel
line, the stylus is set at that side of said line
{ano. in the “port mark plane”) and the

At op-.

S

locomotive driven forward by its own steam
until the two dead centers have been passed,
wheveby the electric circuit of the apparatus
Is twice closed once by the pressing of one
of the push buttons and again by the press-
ing of the other push button. And the
closuw of the circuit occurs when the valve
rod is at its two limits of forward and back-
ward movement, or approximately so, de-
pending upon whether the position of the
eccentric sustains its proper relation to the
position of the crank upon the drive wheel.
But whatever such relation may be, the clos-
ing of the circuit canses the stylns to make
one trial port mark, 73, which becomes a
companion to one of the marks or lines, 70,
and when the circuit is again closed, the
stylus makes another tri al port mark 73,
which becomes a companion to the other

mark, 70, on the card, as is the case when
the trial uort marks are made with the tram-
mel according te the old practice. And for
making the record at the oppos1te or “hack-
ward * side of the * parallel” line, the sty-
lus is set at the covrupondmo side of said
line (and in the “ port mark plane”) and
the engine run backward by its own steam
until the two dead centers have been pqsqed

I claim as my invention:

1. In an apparatus for making records on
a slide valve stem, the combination of a
stylus, a stylus support adapted to normally
hold the stylus in the port mark plane for

‘movement up and down with the valvestem,

and means adapted to“be operatively con-
nected with a part of the engine which is in
operative relation with the plston for actu-
ating said stylus when said part is passing
the dead ceners.

2. In an apparatus for making vecords on
a slide valve stem, the combination of a
stylus, a stylus suppmt adapted to normally
hold the stylus in the port mark plane in
yielding engagement with the valve stem to
partake of “the up-and-down movement of
the latter, and stylus-actnating mechanism
adapted to be operatively connected with a
part of the engine which is in operative re-
lation with the piston for actuating said
stylus when said part is p‘t<51110 the dead
centers.

3. In an apparatus for making records on:

a slide valve stem, the combination of a
qtvlns. a stylus suppmt adapted to normally
hold the stylus in the port mark plane to
bear upon one side of the valve in the up
and down path of the i dttel, yielding means
for pressing said support against said stem,
and means adapted to be operatively. con-
nected with a part of the engine which is in
operative relation with the piston for actu-
ating said stylus when said part is passing
the dead centers.

4. In an apparatus for making records on
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a slide valve stem, the combination of a
stylus, a stylus support adapted to normally
hold the stylus in the port mark plane for
movement up and down with the valve stem,
and electro-magnetic mechanism adapted to
be operatively connected with a part of the
engine which is in operative relation with
the piston for actuating said stylus when
said part is passing the dead centers.

5. Tn an apparatus for making records on
a slide valve -stem, the combination of a
stylus, a stylus support adapted to normally
hold the stylus in the port mark plane for
movement tip and down with the valvestem,
and means adapted to be operatively con-
nected with a part of the engine which is in
operative relation with the piston for actuat-
ing said stylus transversely to said stem
when said part is passing the dead centers.

6. In an apparatus for making records on
a slide valve stem, the combination of a
stylus, a stylus support adapted to normally
hold the stylus in the port mark plane for
movement up and down with the valve stem,
and electro-magnetic mechanism adapted to
be operatively connected with a part of the
engine which is in operative relation with
the piston for actuating said stylus trans-
versely to said stem when said part is pass-
ing the dead centers.

7. In an apparatus
a slide valve stem,
stylus, a stylus support adapted

for making records on
the combination of a
to normally

hold the stylus in the port wmark plane in’

yielding engagement with the valve stem to
partake of the up-and-down movement of
the latter, and electro-magnetic mechanism
adapted to be operatively connected with a
part of the engine which 1s in operative rela-
tion with the piston for actuating said stylus
when said part is passing the dead centers.

8. In an apparatus for making records on
a slide valve stem, the combination of a
stylus, a stylus support adapted to normally
hold the stylus in the port mark plane, said
support bearing ou one side of the wvalve
stem in the up-and-down path of the latter,
yielding means for pressing said support
against said stem, and electro- magnetic
mechanism adapted to be operatively con-
nected with a part of the engine which is in
operative relation with the piston for actuat-
ing said stylus when said part is passing the
dead centers.

9. T an apparatus for making records on
a slide valve stem, the combination of a
stylus, a stylus support adapted to be se-
cured to the top cross-head guide and to en-
gage the valve stem for up-and-down move-
ment with the latter while said support is
normally stationary with refevence to other
directions, and means adapted to be oper-
atively connected with a part of the engine
which is in operative -relation with the pis-
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ton for actuating said stylus when said part
is passing the dead centers.

10. In an apparatus for making records
on a slide valve stem, the combination of a
stylus, a stylus support adapted to be se-
cured to the top cross-head guide and to en-
gage the valve stem for uy -and-down 1ove-
Saent with the latter while said support is
normally stationary with reference to other
directions, and means adapted to be oper-
atively connected with the part of the cn-
gine which is in operative relation with the
piston for moving the stylus transversely w
gaid stem when said part is passing the dead
centers.

11. Tn an apparatus for making records
on a slide valve stem, the combination of a
stylus, a stylus support adapted to be se-
cured to the top cross-head guide and in
yielding engagement with the valve stem to
adapt it to partake of the up -and - down
movement of the latter while it is held
against movement in other directions, and
means adapted to be operatively connected
with a part of the engine which is in oper-
ative relation with the piston for actuating
said stylus when said part is passing the dead
centers.

12. In an apparatus for making records on
a slide valve stem, the combination’ of a
stylus, a stylus support adapted to be se-
cured to the top cross-head guide and bear
upon one side of the valve stem in the up-
and-down path of the latter, yielding means
for pressing said support against said stem,
and means adapted to be operatively con-
nected with a part of the engine which is in
operative relation with the piston for actu-
ating said stylus when said part is passing
the dead centers. o

13, In an apparatus for making records on
a slide valve stem, the combination of a mem-
ber adapted to be secured immovably to the
engine adjacent the valve stem, a second,
member applied to said first member for up-
and-down movement and adapted to be en-
gaged by the valve stem to partake of the
up-and-down movement of the valve stem, a
stylus sapported by said second member, and
means adapted to be operatively connected
with a part of the engine which is in opera-
tive relation with the piston for actuating
said stylus when said part is passing the dead
centers.

14, In an apparatus for making records on
a slide valve stem, the combination of a mem-
ber adapted to be secured immovably to’ the
engine adjacent the valve stem, a second
member applied to said first member for up-
and-down movement and bearing upon one
side of the valve stem in the up-and-down
path of the latter, yielding means for press-
ing said second member against said stem, a
stylus supported by said second member, and
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means adapted to be operatively connected
with a pait of the engine which is in opera-
tive velation swith the niston for actuating
said stylus when said part is passing the dead
centers. : )
15. In an apparitus for making records
on a slide valve stem, the combination of a
member adapted to be secured immovably to
the engine adjacent the valve stem, a second
member applied to said first member for up-
and-down movement and bearing against the
lower face of the valve stem, yielding means
pressing said second member upward, a stylus
supported by said second member, and nieans
adapted to be operatively connected with a
part of the engine which 1s in operative rela-
tion with the piston for actuating said stylus
when said part is passing the dead centers.
16. In an apparatus for making records on
a slide valve stem, the combination of a meni-
ber adapted to be -ecured immovably to the
engine adjacent the valve stem and having
an upright cavity, a stylus-supporting re-
corder head having a stem extending slidably
into said cavity, said recorder head being in
engagement with the valve stem for moving
up and down with the latter, a stylus sup-
ported by said recorder head, and means
adapted to be operatively connected with a
part of the engine ‘which is in operative rela-
tion with the piston for.actuating said stylus
when said part is passing the dead centers.
17. In an apparatus for making records
on a slide valve stem, the combination of a
member adapted to be secured .immovably

to the engine adjacent the valve stem and

having an upright cavity, a stylus-support-
ing recorder head having a stem extending
slidably into said cavity, said recorder head
being in engagement with the lower face of
said valve stem, yielding means for pressing
said recorder head upward, a stylus sup-
ported by said recorder head, and means
adapted to be operatively connected with a
part of the engine which is in operative re-
lation with the piston for actuating said
stylus when said part is passing the dead
centers. - )

18. In an apparatus for making records
on a slide valve stem, the combination of a
member adapted to be secured immovably
to the engine adjacent the valve stem and
having an upright cavity, a stylus-support-
ing recorder head having a stem extending
slidably into said cavity, said recorder head
being in engagement with the valve stem for
moving up and down with the latter, adjust-
able means for engaging said stem against
rotation, a stylus supported by said recorder
head, and means adapted to be operatively
connected with a part of the engine which is
in operative relation with the piston for ac-
tuating said stylus when said part is passing
the dead centers. '

7

19. In an apparatus for making records
on a slide valve stem, the combination of a
base adapted to be secured immovahly to the
engine adjacent the valve stem, a pedestal
adjustably secured to said base, a stylus-snp-
porting recorder head supported by said
pedestal in relation to the valve stem to
move up and down with the latter but to be
otherwise stationary, u stylus supported by
said recorder head, and means adapted to
be operatively connected with a part of the
engine which is in operative relation with
the piston for actuating the stylus when said
part is passing the dead centers.

20. In an apparatus for making records
on a slide valve stem, the combination of a
base adapted to be secured immovably to the
engine adjacent the valve stem, a pedestal
adjustably secured to said base, a stylus-sup-
porting recorder head bearing upon one side
of the valve stem in the up-and-down path
of the latter, yielding means for pressing
sald head against said stem, a stylus sup-
ported by said recorder head, and means
adapted to be operatively. connected with a
part of the engine which is in operative re-
lation with the piston for actunating the
stylus when said part is passing the dead
centers. _

21 In an apparatus for making records
on a slide valve stem, the ecombination of a
base adapted to be secured immovably to the
engine adjacent the valve stem. a pedestal
adjustably secured to said base, a stylus-sup-
porting recorder head supported by said
pedestal for up and down movement and
bearing against the lower face of the valve
stem, ylelding means pressing said head up-
ward, a stylus supported by. said head, and
means adapted to be operatively connected
with a part of the engine which'is in opera-
tive relation with the piston for actuating
the stylus when said part is passing the deacl
centers.

22. In an apparatus for making records
on a slide valve stem, the combination of a
stylus, a stylus support adapted to be placed
in relation to the valve stem to move up and
down with the latter but be otherwise sta-
tionary, and electrical mechanism for actu-
ating said stylus, said mechanism including
two circuit-controlling devices, one-in posi-
tion to be operated by the cross-head when
the latter is at its'front center and the other
adapted to be operated by the cross - head
when the latter is at its back center.

23. In an apparatus for making records
on.a slide valve stem, the combination of a
stylus, a stylus support adapted to be placed
in relation to the valve stem to move up and
down with the latter but be otherwise sta-
tionary, and electrical mechanism for actu-
ating said stylus, said mechanism including
two circuit-controlling devices mounted upon
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the cross-head, one being in position to be
actuated by contact with a relatively sta-
tionary part when the cross-head is at its
front center and the other being in position

to be actuated by making contact with a

rolatively stationary part when the cross-
head is at its back center.

o4. Tn an apparatus for making records
on a ¢hde valve stem, the combination of a
stylus, a stylus support adapted to be placed
in relation to the valve stem to move up
and down with the latter but be otherwise
stationary, and electrical mechanism for ac-
tuating said stylus, said mechanism includ-
ing two civenit-controlling devices yieldingly
mounted upon the cross-head, one being in
position to be actuated by contact with a
relatively stationary part when the cross-
Lead is at its front center and the other be-
ing in position to be actuated By making
contact with a relatively stationary part
when the cross-head is at its back center.

95. In an apparatus for making records
on a slide valve stem, the combination of a
stylus, a stylus support adapted to be placed
in relation to the valve stem to move up and
down with the latter but be otherwise sta-
tionary, and electrical mechanism for actu-
ating said stylus, said mechanism including
two cirewit - controlling devices adjustably
mounted upon the cross-head, one being in
position to be actuated by contact with a
when the cross-
head is at its front center and the other be-
ing in position to be actuated by making
contact with a relatively stationary part
when the cross-head is at 1ts back center.

26. In an apparatus
on a slide valve stem, the combination of a
stylus, a stylus support adapted to be placed
in relation to the valve stem to move up and
down with the latter but be otherwise sta-
tionary, and electrical mechanism for actu-
ating said stylus, said mechanism including
two _cireuit - controlling devices yieldingly
and adjustably mounted upon the cross-head,
one being in position to be actuated by con-
tact with a relatively stationary part when
the cross-head is at 1ts front center and the
other being in position to be actuated by
making contact with a relatively stationary
part when the cross-head is at its back center.

97. In.an apparatus for making records

on a slide valve stem, the comnbination of a

stylus, a stylus sapport adapted to be placed
in relation to the valve stem to move up and
down with the latter but be otherwise stu-
tionary,
ating said stylus, said mechanism inclnding
a bar adapted to be secured to the cross-
nead horizentally and parallel to the piston
rod, a circuit-controlling device secured to
the front end of said bar in position to be
engaged by a relatively stationary part of

for making records

“ating said stylus,

and electrical mechanism for actu-
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the engine when the cross-head is on one
of the dead centers, and another circuit-con-
trolling device secured to the back end of
said bar in position to engage a relatively
stationary part of the engine when the cross-
head is on the other dead center.

98. In an apparatus for making records
on a slide valve stem, the combination of a
stylus, a stylus support adapted to be placed
in relation to the valve stem to move up and
down with the latter but be otherwise sta-
tionary, and electrical mechanism for actu-
ating said stylus, said mechanism including
a Lar adapted to beadinstably secured to the
cross-head horizontally and parallel to the

‘piston rod, a circuit-controlling device se-

eured to the front end of said bar in position
to be engaged by a relatively stationary part
of the engine when the cross-head is on one
of the dead centers, and another circuit-con-
trolling device secured to the back end of
said bar in position to engage a relatively
stationary part of the engine when the cross-
head is on the other dead center.
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99. In an apparatus for making records

on a slide valve stem, the combination of a
stylus, a stylus support adapted to be placed
in velation to the valve stem to move up and
down with the latter but be otherwise sta-
tionary, and electrical mechanism for actu-
ating said stylus, said mechanism including
a bar adapted to be secured to the cross-
head horizontally and parallel to the piston
rod, a cireuit-controlling device adjustably
secured to the front end of said bar in po-
sition to be engaged by a relatively sta-
tionary part of the engine when the cross-
Lead is on oune of the dead centers, and

“another circuit - controlling device adjust-

ably secured to the back end of said bar in
position to engage a velatively stationary
part of the enigine when the cross-head is on
the other dead center.

30. In an apparatus for making records

on a slide valve stem, the combination of a

stylus, a stylus support adapted to be placed
in relation to the valve stem to move up and
down with the latter but be otherwise sta-
tionary, and electrical mechanism for actu-
said mechanism including
a bar adapted to be secured to the cross-
head horizontally and parallel to the piston
rod, a circuit-controlling device yieldingly
secured to the front end of said bar in po-
sition to be engaged by a relatively sta-
tionary part of the engine when the cross-
head is on one of the dead centers, and
another circiit-controlling device yieldingly
secured to the back end of said bar in po-
sition to engage a relatively stationary part
of the engine when the crogs-head is on the
other dead center.

31. In an apparatus applicable to two ap-
proximately parallel members of a steam
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engine, namely, the valve stem and the pis- | said members for actnating said stylus when
ton cross-head, for indicating the relative | said last mentioned member is passing the
‘movement of the piston and siide valve of | dead centers. ,
such engine, the combination of & stylus, a In testimony whereof T have signed my

5 stylus support adapted to normaily hold the | name to this specification in the presence o7 15
stylus in a plane which is transverse to said | two subseribing witnesses.

approximately parallel members and in op- JOHN BAKER MICHALL.
erative velation with one of said members Witnesses:
for marking thereon, and means adapted to A. K. Acey,

10 be operatively connected with the other of C. A, Kimeny.



