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UNITED STATES PATENT OFFICE. 
. 

John BAKER, MICHAEL, OF KNOXVILLE, TENNESSEE. 

To althomitthay concern. . . 
... Beitknown that I, John BAKERMICHAEL, a citizen of the United States, residing at 
the city of Knoxville, in the county of Knox 

5 and State of Tennessee, have invented cer 
tain new and useful Improvements in SRS. 
ratus for Making Records for Setting Slide 
Walves, of which the following is a specifica 

... " ". . . . ." . . . . . put upon one of its dead centers,” whereby tion. ‘. . . . . . . . . . . . 

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

valves, the EE of such record 
ford data for th e resetting or ad 

15 justment of the eccentrics and eccentric rods 
which control the valve movements, if such 
record shows that such adjustment is neces 
sary on account of improper relation be 
tween the movements of the pistons and the 

20 slide valves. ... The spiratus is intended to be used on 
iocomotives, 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 coversare raised) 
and the valve stem marked with what are 
known as port marks' one such mark be 
ing made with a trammel set in a punch 
mark on the valve chest or cylinder head 

30 when the valve is so set as to barely cover 
the E. and the other of said marks being made with the trammel similarly set 
when the valve barely covers the backport. 
The first of said marks is termed the “front 

s5 port mark, while the second is termed the backport mark.” Such marking can be 
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 

40 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 

45 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 
which the point, or stylus of the trammel 

50 makes the port marks” is herein termed 
the port mark plane.” 

Usually each valve stem has upon it two 
sets of “port marks, one representing “for 
ward motion or “go-ahead,” while the 

55 other pair of port marks represent “back 
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ward motion” or “back-up,” one set of said 
marks being on one side and the other on 
the other side of a longitudinal line on the 
valve stem called the "parallel line.' Ac 
cording to established practice, if such test 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 * 
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-head and associ 
ated parts were set accurately upon the dead 
centers by methods and means well known 
to persons skilled in this art. When the en 
gine has been thus E. ched 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 engine is again 
“ pinched until it is on the rear “dead 
center,” as indicated by the alunement of the 

pinch 
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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. . . . 

For the sake of convenience 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. . . . . . . 
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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2. 

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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ing apparatus 

forward or backward under its own steam 
all the operative parts are under normal 
temperature (and consequent normal ex. 
pansion) and under normal relation and 
strain. 
The foundation feature of my invention is 

the placing of a recording device adjacent 
the slide 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 

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 distinctly 
mark the 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 rod cross-head and embodying 
portions of a circuit and mechanism adapted 
for closing said circuit when the piston rod 
reaches the dead centers; Fig. 3 is an 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 

65 

portion of the top, guide and a portion of 
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; Fig. 8 is an en 
larged sectional elevation of the upper por 
tion of the stylus supporting and operating 
mechanism; Fig. 9 is a section on the line 
9-9 of Fig. 8: Fig. 10 is a detail of the 
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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. 
Said 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. . 

80 

85 
A is one of the drive wheels of the loco 

notive to which my improvement is applied. 
B is the shaft or axle of said drive wheel. 
C is one of the cranks on said axle. D is 
the lain 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. His the top 
guide for said cross-head. I is the botton 
guide for the cross-head. J is the guide 
yoke supporting the rear ends of said guides. 

90. 

95. 

IX is a portion of the boiler to which the up 
per end of Said yoke is secured. . 

It is a run board on the side of the boiler. 
M is the valve chest. 
N is the valve stem or rod... O is an up 

per rocker arm to which the rear end of 

00 

Said stem is secured. P is a 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, W, 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 named. 
In the form of my mechanism illustrated 

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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pins on the drive wheel are on their C 
centers and the cross-head reaches eacheric 
of its stroke. 

5. A horizontal rod, 1, extends loosely 
through ears, 2, on the side of the cross 
head. The portions of Said "od adjacent 
said ears are Screw threaded, and at each 

each of Said ear's nuts, 3, Surround said 
dare adapted to be turned against the 
By this means said rod may be ad 

cured to said ears. 
On each end or the rod, 1, is a flexible U 

shape, member, 4, having in one arm an 
aperture, 5, through which the adjacent end 
of the rod, 1, extends and having on its 
other end a normally open push button, 6, 
directed orizontally away from the rod, i. 

20. At each side of the arm, which surrounds 
the rod, 1, is a nut, 7, Surrounding said rod 
and adapted to bind against said arm to 
firmly secure said U-shape member to the 
arod, 1...And by means of said nuts, said j 

25 shape member may be, to a limited extent, 
adjisted horizontally along said rod, 1. A 
wire, 8, and a wire, 9, are joined to opposite. 
sides of the push button, 6; and a wire, 10, 
leads from the wire, 8, to one side of a bat 
tery 11, seated on the run-board, L, while 
a wire, 12, leads from the Wire, 9, to the 
recording mechanism, X, and thence to the 
ether side of the battery, ii. The length of 
the rod, 1 is such as to perinit such an ad 
justment of said bar and the U-shape men 
bers, 4, as to cause the forward push button 
to bear against the adjacent head of the cyl 
inder, G, when the piston and the cross 
head reach their forward limit or “dead 

40 center’ while the rear push button will bear 
... against the adjacent guide yoke, J, when the 

piston and cross-head reach their rear limit 
or “dead center’, so that the electiceir 
cuits on which said push buttons are 

45 cated will be closed as often as either of the 
two dead centers is reached. 
The forward U-shape member is set away 

from the head of the cylinder, G, a distance 
equal to the distance, at the time of such 
setting, between the cross-head and its for 
yard “travel mark' on the top guide; and 

50 

i fle rear U-shape 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 leadily understood, 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 backward to the back travel mark, 
the back push button will bear against the 
guide yoke, J. 
... We turn now to the stylus supporting and 
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. . . . ; 
listed endwise with accuracy and firmly se 

tilted. Upon said 

resting by its lower end upon the bo 

s 

g mechanism, X (see particularly 
5 to, 10, inclusive). A flat base, 1’, 

asis horizontally upon the upper face of 
the top guide, H, and has at each end a de 
pending fiange, 18, adapted to extend over. 
the adjacent lateral face of the guide, and 
each of said fianges is penetrated by a hoji 
zontal set-bolt. 19. adipied to bear against 
the adjacent lateral face of the top guide. 
For leveling said, base, a Set-bolt, 20, , is 
screw-threaded doynward through each side 
edge of said base between the fianges, 18 
and is adapted to bear upon, the upper face 
of the top guide. By driving either of Said 
bolts downward, said, base and the pedestal 
hereinafter described are correspondingly 

8. serests a pedestal,2i, 
having upright, slots, 22, at right angles to 
the flarges, 18, and said top guide, and 
binding bolts, 23, extend through Said 
into said base. After loosening said boits, 
the pedesta, may be shifted transversely 
upon the top guide toyard or from the 
valve Stein. Said, pedestal has an upright 
cylindrical cavity, 24 in which rests attle, 
25, living arounds, its uppe an out 
ward-directed flange, 26. Sail tube is free 
to rotate in said cavity, 24, excepting when 
it is bound by a set-bolt, 27, extending hori 
Zontally, through the per Ooltigl, SE, 
wall of the pedesta (see Fig. 5). 

in the lower polition of the tub 
tion of 

an upright expanding 
ich yieldingly supports 
of the recorder head. 

Said stem is fitted, slidably into said tube 
and has an upright, groove or channel, 30, 
into which extends a stud. 31, projecting in 
ward from the tube, 25, to prevent said stem 
from turning, while it is free to slide up 
and down in said tube. If it is desired to 
turn said stem, the set-bolt, , , is loosened. 
The recorder head supported by said stem. 
comprises a roller adapted to bear against 
the bottom of the valve stem, a stylus lo 
cated above the valve, stem, an a 'nature fol' 
moving said stylus, and a pair of electro 
magnets for controlling said almature. The 
upper end of the stem, 29, supports a lat 
erally directed arm, 32, which extends be 
neath the valye stem (see Figs. (3 and S). 
Said arm has in its outer portional slot 
which is upright and transvers 
length of the valve stem. i. 
Screw-threaded stem, 34, extends, through 
Said slot and is surrounded above said alm 

the cavity, 24, is 
coiled spring. 2S, W 
the upright stem, 2 

33, 

and said ears. The purpose of said roller 
is to bear against, the gerface of they alve 
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: stem during 

0. 

5 

20 

nous and co-extensive with the u 

al 

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 Yingly opposes the downward pres 
sure of sai 
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 

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 
so 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 horizontally in the slot, 
33, 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 cylindrical wrist, 44, extend 
ing into said slot, and on said wrist is a 
screw-threaded stem, 45, which is surround 
ed by a washer, 46, and a thumb-nut, 47. 
By means of saidnut 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 
S. 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 stylus 
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 parallel 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 

stem, 29, through the down 

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 electro-magnets, 51, adjacent which 
is an upright armature, 52, hinged by its 
lower end at 53 and extending through an 
aperture, 54, in the upper wall of the hous 
ing member, 48. Above said housing, said 
armature has a 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 "E: 57. In said 
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 cupis. 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 is 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 is 
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 
nay be done regardless of the position 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 
pushbuttons, 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. This has a 
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longitudinal, “parallel' line, 68, and a 
transverse, diagonal center line, 6. V 
posite sides of and equi-distant from the in 
tersection of said lines (which I term the 
“center of the card) are two diagonal record 
lines, 70, which correspond to the permanent 
port marks on the valve stem. Said lines, 

70, may be laid upon the card with dividers 
by measuring on the valve stem from the 
center between the “port marks' and ap 
plying such measurement from the card 
“center.” The lines, 70, are set at the same 
angie as are the corresponding“ port marks' 
on the valve stem. At any time, regardless 
of the positions in which the parts of the 
engine may be resting, said card (if it is 
ised) is to be placed and secured upon the 
valve stem with the lines, 70, directly over 
the corresponding “port marks' on said 
stem. This may be accomplished in several 
ways. By means of dividers, a mark may 
he placed upon the valve rod at a distance 
away from one of the marks on said stem 
equal to the distance between the correspond 

, isg end of the card and the nearer diagonal 
line, 70-measuring on the “parallel line, 
68--and said edge of the card then placed 
even with the mark so made on said stem. 
{g the “center’ between the “port marks’ 
on the waive 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, 
and said edge of the card then placed even 
with the mark so made on the valve stem. 
{}r a trammei may be so set as to make its 
point register with one of the "port marks 
on the waive stem and the card then moved 
upon and parallel to the valve stem until 
the corresponding line, 70, registers with the 
trammel point. Said card is laid closely 
against 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 
is so adjusted as to adapt it to make only 
two trial “port marks', 73, on the card. 
Bat 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 
stylis 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 
opposite side of said line. For making the 
record at the “forward’ side of the parallel 
iine, the stylus is set at that side of said line 
(and 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, 
whereby 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 
closing of the circuit occurs when the valve 
rod is at its two limits of forward and back 
ward movement, oi' 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 causes the stylus 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 trial port mark, 73, 
which becomes a companion to the other 
mark, 70, on the card, as is the case when 
the trial port marks are made with the tram 
mel according to the old practice. And for 
making the record at the opposite or “back 
ward side of the “parallel line, the sty 
lus is set at the corresponding 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 passed. 

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 valve 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. 

2. 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 in 
yielding engagement with the valve sten to 
partake of the up-and-down movement of 
the latter, and stylus-actuating 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 passing the dead 
centers. . . . . 

3. 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 to 
bear upon one side of the valve 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 actit 
ating said stylus when said part is passing 
the dead centers. 

4. In an apparatus for making records on 

65 

70 

75 

80 

85 

90 

95 

00 

05 

ll.0 

5 

20 



0 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

6 
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 Fe?ti, with 
the piston for actuating said stylus when 
said part is passing the dead centers. 

5. 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 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 for making records on 
a slide valve stem, the conibination of a stylus, a stylus Support 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 electro-magnetic mechanism 
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. 

8. In an apparatus for making records on 
a slide valve steln, the combination of a stylus, a stylus support adapted to normally 
hold the stylus in the port mark plane, said 
support bearing on one side of the valve 
Sten in the up-and-down path of the latter, 
yielding means for pressing said support 
against said stem, and electromagnetic 
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. 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 up-and-down move 
ment with the latter while said support is 
normally stationary with reference 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 lect rols 
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 nove 
ment 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 c 
gine which is in operative relation with the 
piston for moving the stylus transversely lo 
said stem when Said part is passing the dead 
centers. 

11. 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 in 
yielding engagement with the valve stem to 
adapt it to partake of the up-and-down 
lmovement 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. 

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 supported 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 
Centel's. 

1d. 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 part of the engine which is in opera 
tive relation with the histon for actuating 
said stylus when said part is passing the dead 
centers. 

15. 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, 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 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, 

16. In an apparatus for making records on 
a slide valve stem, the combination of a men 
ber adapted to be recured 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 stip 
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 
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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 operatiye relation with the piston for ac 
tuating said stylus when said part is passing 
the dead centers. 

19. In all apparatus for making records 
on a slide valve stem, the combination of a 
base adapted to be secured innovably to the 
engine adjacent the valve stem, a pedestal 
adjustably secured to said base, a stylus-sur 
porting recorder head supported by said 
pedestal in relation to the valve stem to 
nove up and down with the latter but to be 
otherwise stationary, it 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 sten, 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 
Said 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 actuating the 
stylus when said part is passing the dead 
centerS. - - - 

21. 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 supported by said 
pedestal for up and down movement and 
bearing against the lower face of the valve 
stem, yielding 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 dead 
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 lattel 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 
rulatively stationary part when the cross 
head is at its back center. 

24. In an apparatus for making records 
on a slude 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 circuit-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 
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 its back center. 

25. In an apparatus for making records 
on a slide valve stem, the combination of a stylus, a styius 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 circult-controlling devices adjustably 
mounted upon the cross-head, one being in 
position to be actuated by contact with a 
relatively stationary part 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 its back center. 

26. 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 yieldingly 
and adjustably mounted upoll the cross-head, 
one being in position to be actuated by con 
tact with a relatively stationary part when 
the cross-head is at its 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. 

27. 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 
tionally, and electrical mechanism for actu 
ating said stylus, Said mechanism including 
a bar adapted to be seculed to the cross 
ihead horizontally 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 

to be enga 
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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. 

28. 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 bir adapted to be adjustably secured to the 
cross-head horizontally and parallel to the piston rod, a circuit-controlling device se 
cured to the front end of said bar in position ged 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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29. 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 bar adapted to be secured to the cross 
head horizontally and parallel to the piston 
rod, a circuit-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 
head is on one of the dead centers, and another circuit - controlling device adjust 
ably 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. 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 
ating said stylus, 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 circuit-controlling device yieldingly 
secured to the back ent of Said bar in po sition to engage a relatively stationary part 
of the engine when the cross-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 sten and the pis- said members for actuating said stylus when 
ton cross-head, for indicating the relative said last inentioned member is passing the 
movement of the piston and side valve of dead centers. such engine, the combination of a stylus, a in testimony whereof have signed iny 

5 stylus support adapted to normally hold the name to this specification in the present' ()f 15 
stylus in a plane which is transverse to said two subscribing witnesses. 
approximately parallel members and in op- OHN B.AKER, MICHAE, i. 
erative relation with one of said members Witnesses: 
for marking thereon, and means adapted to A. E. ACEE, 

10 be operatively connected with the other of C. A. KIRBY. 


