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PARLEY WESLEY CRAIG, OF ENSLEY, ALABAMA, ASSIGNOR OF ONE-HALF TO LOUIS 

ERWIN BAUMG ARTEN, OF ENSLEY, ALABAMA. 
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To all whom it may concern: 
Beit known that I, PARLEY WESLEY CRAIG, 

a citizen of the United States, residing at 
Ensley, in the county of Jefferson and State 
of Alabama, have invented certain new and useful Improvements in Reducing-Wheels 
for Steam-Engine Indicators, of which the 
following is a specification. 
This invention relates to improvements 

in reducing wheels for steam engine indi 
cators, and consists in certain peculiarities 
in the construction and arrangement of parts 
and in certain novel combinations of ele 
ments substantially as hereinafter described 
and particularly pointed out in the sub 
joined claims. 
The object of the present invention, stated 

in general terms, is to provide these reduc 
ing wheels with new and useful features 
whereby objections found to exist with those 
commonly used are obviated. 
Among the new and useful features re 

ferred to, the following are worthy of special 
mention :- 
Means are provided which, in the event 

of an accident, such as the rupture of the 
cord which connects the cord-pulley With 
the cross head of the engine, for example, 
acts automatically against the spring which 
effects the return movement of the parts and 
brings the parts to a stop before rupture of 
said spring can take place. The illustrated 
embodiment of this mechanism is in the 
nature of a brake which frictionally acts 
upon the pulley referred to and between 
which and said pulley there is a relative to 
and fro movement in the operation of the 
mechanism, whereby the holding engage 
ment between them is automatically released 
in one direction of movement of the pulley 
and is again automatically effected at the 
end of the return movement of the pulley. 
The operating parts are so related to each 
other that the return movement of the pulley 
is concluded at the place, predetermined in 
the action of the spring, at which the spring 
is subjected to no strain in anywise liable 
to cause its rupture, and the brake is of such 
nature that it gradually overcomes the power 
of the spring and brings the parts gradually 
to a full stop. 

Second. The reducing mechanism includes 
most effective and easily operated and sim 
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| cating pulley, which is connected with the 
indicator cylinder, may be stopped without 
stopping the engine or disconnecting the 
cord. Different means may be used for this 
purpose. I have shown in the accompany 
ing drawings a preferred form of means in 
which the indicating pulley is loosely mount 
ed and is locked to a constantly rotating 
gear of the reducing train by means adapted 
to be manually operated to release it from 
said gear to stop the transmission of move 
ment from the gear to the pulley, 
Third. A supporting frame of special con 

struction is provided, and the parts are so 
related thereto and to each other as to pro 
vide a well balanced and effectively sup 
ported structure, whereby durability is en 
hanced. 

In addition to these important features 
the details of the structure are such as to 
provide, among other things, for complete 
protection of, and convenient access to the 
Spring and gears and for maximum adjust 
ment of the guide provided for the operat 
ing cord. 
These several features of the invention 

are Well exemplified in the structure illus 
trated in the accompanying drawing, which 
exemplify what I now believe to be the best 
embodiment of the invention, but it is to be 
understood that the invention in respect of 
any of its features is not to be construed as 
limited to the form or mechanism illus 
trated, which may be varied within appal 
ently wide limits, without departing from 
the spirit of the invention or the scope of 
the subjoined claims. 

In said drawings: Figure 1 is a side ele 
vation of an indicator embodying my im 
provements. Fig. 2 is a plan view of the 
reducing wheel. Fig. 3 is a longitudinal 
section through the same. On the line 3-3 
of Fig. 2. Fig. 4 is a detail plan view of the 
means for controlling connection of the in 
dicator pulley with the reducing gears, with 
certain parts removed and other elements 
broken away. Fig. 5 is a detail view of the 
elements in the pulley which are removed 
in Fig. 4, showing their position when the 
pulley is locked for rotation. Fig. 6 is a 
view of the same in the position they oc 
cupy when the pulley is released. Fig. 7 is 
a section through a portion of the support 

ple means by which movement of the indi- ing frame and the second gear box, intended 
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palticulai'ly to show the general relation of 
the pal's constituting the connection lie 
t\veen the indicating pulley and the operat 
ing shaft. Fig. 8 is a section on the line 
8-8 of Fig. 7. Fig. 9 is a detail view of a 
part of the fraine, showing the lateral 
threaded projection and sleeve nut thereof. 
The same characters of reference desig 

late the Saline parts in the several views. 
in the du'awing there is illustrated in a 

genei'ai way the usual indicator comprising 
the cylindei' ' which is provided with 
njeans whereby a diagram is produced on a 
:a'd callied by the dium 3. These parts 
Inlay be of the usual or any suitable con 
struction, the details of which form no part 
of the pi'esent invention, and for this reason 
and for the further reason that their con 
stiliction and operations are well known, a 
detail explanation thereof is entirely unnec essary herein. 
The present invention relates to the re 

ducing wheels or mechanism of these indi 
cators. This reducing mechanism comprises 
a supporting frame, C, a pulley, D. to which 
is connected the operating cord d which runs 
to the cross head of the engine, a second or 
indicating pulley E. provided with the indi 
cating cord e which runs to the card-drun 
B, and connections between the two pull leys, including a reducing train of gears, 
whereby they are operated in unison. While 
these paits have been embodied in other 
'edicing wheels of this type, yet they are 
here shown as of novel construction and ar. 
l'angement whereby advantageous results 
are secured. Thus, the frame C of the pres 
ent construction is of yoke form, and is pro 
vided with lateral projections ( (c.', one of 
which as a is threadably or otherwise suit 
ably connected to the cylinder A. and the 
other, as (c. is connected, preferably by 
ineas of a lock-nut (t’, to the valve-casing 
A through which steam is admitted to the 
interior of said cylinder. The outer ends of 
the ai'ills, 1, 1 of the fraine form separated 
earings for the operating shaft ar. The 

Operating ol' coi'd pulley D is mounted upon 
this shaft it a place between these bearings. 
The opposite ends of the arms 1, 1 are pref 
erably enlarged and chambered, or formed 
to provide boxes, G and H l'espectively, one 
as it, adapted to contain elements 10 and 11 
of the reducing ti’ain, and the other G. 
adapted to contain the spiring F. This box 
G is provided with a plate 3, which coin 
stitutes a cover therefol and is removably 
Secured thei'eto by suitable means, such as 
the screws 4. A second gear box, i. is pro 
vided for other elements, 13 and 14, of the 
'educing train, and this second box is 
notinted against the box H, and is formed 
by a ling 5 which is removably secured, as 
by Screws is to a disk 6 forming the outer 
Wall of the box H. A. Wall of the box H 

945,703 

thus fol's one wall of the box I and the 
other wall of the lattei' is foiled by Ole 
side of the pulley E. ii) this box there is 
also nointed releasing illeans for the pilley 
E. his relative ai'i' ingeinent aid coilile:- 
tion of the parts affoids coil veinient, access to 
the spring F, and also enhances the dull':- 
bility of the structure by aii ording a host 
stable support for the shaft X aid the pil its 
carried by said shaft, and by causing the 
parts to be Well balaced. Mioi?eo Vei', the 
spring F and the refeired to eleihei is of the 
reducing train a 'e incased aid 'otected. 
One end of the spring it is suitably secured 
to the shift X while its of he i' end is is: Cii'ee: 
to a fixed support its a ji'oiection fl'oil ine 
spring-box or casing i. for ex:l in pie. 
The cold pulley D is suitably connected 

to the shaft X. to 'otate thei'ewith, and is 
here shown as fixed thei'eto by a set screw S 
which constitutes a stitable eans for the 
purpose. It is provided with a sleeve 2 
which is secured to it by suitable means, 
screws Y being here shown for the purpose. 
This sleeve is externally threaded and acts 
as an adjusting in eans for a col'd guide and 
brake, as Will be he'einafter more fully 
set forth, and also forms extended bearing 
for the cord-pulley upon the shaft. It is 
apparent that the sleeve might be dispensed 
with and the brake adjusted by forming 
threads directly on the shaft, for example, 
but for the leasons just stated greatly 
prefer to use said sleeve. 
Mounted upon the end of the shaft. ... in 

the gear box is the member 1() oil the 
reducing train, anothel’ inheinlei' (Y 1) of 
which train is mounted upon a shaft, 12 
which extends into the second geai )() : or 
casing and is provided with the thin'd geal 
(13) which intermeshes with the fourth 
gear 14. These gea's al'e propolitioned prop 
erly to reduce the speed suitable between 
the shaft X and pulley E. 

It will now be seen that when the co"d (l, 
which is attacled to the ci'oss head of the 
engine, is pulled, the shaft X is turned 
against the tension of the spring F. and 
that this notion, suitably reduced, is coin 
municated to the pulley E 
is fixed to rotate with the gear 14, and that 
the pulley E, by means of the cord (, rotates 
the drum B: and it will be indei'stood that 
steam entering the cylindel' ' thi'ot gll the 
connection (t' will act upon the listi piston 
in the latter and J'aise and lowei' the pencil 
which is connected with said piston and is 
in contact with the indicato' card lipon the drum B. 

Suitably connected with the shaft pref 
erably through the intermediate thi'eaded 
sleeve 2, as already indicated, is a sleeve 15, 
upon which is suitably secured all in 16 
from which a 'od 17 pi'oiects aci'oss the pe 
riphery of the pulley D. This rod is pro 

when the latter 
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vided with an eye 18 through which the cord 
d extends, and it is reciprocated in the oscil 
latory movement of the shaft, X. It is ad 
justably fixed to the free end of the arm 16 by 
clamp nuts 19, and its outer end is guided 
in its movements by an eye, here shown as 
formed in a projection 20 which extends 
from a spring band 21 mounted around the 
spring casing 6 and fixed thereon by a 
screw 22. As herein shown, the end of the 
arm 16 remote from the rod 17 is formed 
or provided with a spring band 23 having 
a clamping screw 24 by which it is adjust 
ably fixed upon the sleeve 15. Most coln 
venient provision is thus made for adjust 
ment of the cord-guiding rod, through ad 
justments of its supports (the arm 16 and 
projection 20) and of the rod relative to its 
supports. It thus may be arranged in dif 
ferent position with respect to the sleeve, to 
suit the wishes of different user's, and also 
may be adjusted relatively to the periphery 
of the pulley D to bring its guide eye 18 into 
proper position for the cord. It will be un 
derstood that this guide eye is, by the means 
described, caused to reciprocate as the cord d 
is unwound and wound upon the pulley D, 
thus guiding said cord to and from said 
pulley. 

It commonly happens that the cord which 
is attached to the cross head of the engine 
breaks and when this occurs in the type 
of reducing mechanism to which the pres 
ent structure belongs, the parts are brought 
back with force by the spring F sufficient 
to frequently and, in fact, usually, break the 
spring or destroy its operative connection 
with the shaft. To overcome this, means 
are provided whereby return movement of 
the shaft X is more or less gradually re 
strained. The means here shown for this 
purpose comprises a brake J carried by the 
arm 16 and arranged to engage the pulley D 
when the latter has reached its predeter 
mined limit of movement under the influence 
of the spring. This brake consists of a rod 
26 reciprocatorily mounted in the arm 16 and 
having a head 27 which is pressed into en 
gagement with the pulley D by a spring 28. 
The head may be provided with fiber or 
other suitable soft packing to bear against 
the pulley, if desired. When the arm 16 
moves away from the pulley it carries the 
brake with it, thus removing the restraint 
which said brake imposes to the unwinding 
movement of said pulley: and said brake 
moves toward the pulley in the winding 
movement of the latter and contacts there 
with at the conclusion of the return move 
ment which has been predetermined, and by 
its spring-pressure thereon prevents danger 
ous overrunning of the latter and brings it 
to a more or less gradual stop. It will be 
observed that the brake acts against the 
side or rim of the cord-pulley and that the 

& 

sleeve 2 provides an extended bearing. The 
effectiveness of the brake is thus enlhanced 
and all tendency of the mechanism to throw 
the cord-pulley out of true when the brake 
is applied is overcome. 
This invention also contenplates certain 

improvements in the means fol' stopping 
the rotation of the pulley E without (is 
connecting the operating cord (l from the 
engine or stopping the lattei'. In the means 
illustrated for this purpose the pulley E is 
keyed upon a hub 30 of a carrier 31 which 
preferably is loosely mounted upon a sta 
tionally shaft Z in the box I, and neans al'e 
provided for locking the carrier to and re 
leasing it from the gear 14, which geal' pref 
erably is constantly intermeshed with the 
gear 13, instead of being shifted into and 
out of engagement with its driving geal'. 
The shaft Z is preferably provided with a 
flanged end Z' secured to the wall {3 of the 
box I by screws 2, as indicated in Fig. 3. 
The carrier 31, here shown, is of cup-form 
and has hubs 30 projecting in opposite (li 
rections therefrom to provide effective bear 
ings. In its depression thei'e are mounted a 
dog 32 and an arm 33, pivoted at the points 
34 and 35 respectively. The dog and a 'll 
are connected with each other by a sprint 
36. Of such form that it presses the ai'i 
toward a cone 37 and the dog outward into 
operative relation with a collar 3S, both 
hereinafter referred to. The spiring also 
serves, when the arm 33 is moved by said 
cone, to return the (log from said operative 
relation. For the lattei' purpose the edge 
39 of the dog is inclined and the end of the 
spring slides thereon and is sufficiently rigid 
to turn the dog upon its pivot while it is 
being moved the eon. The dog extends 
through an aperture 40 in the wall of the 
carrier and its free end engages a tooth or 
depression 41 in the collar 38, which enci'. 
cles the carrier and is attached to or foied 
integral with the gear 14, and therely locks 
the carrier, and through it the pulley l’. to 
the gear 14 for the transmission of love 
ment between the sale. To release this con 
nection so as temporarily to discontinue 
movement of the pulley E, the dog is, as 
already implied, moved out of engagement 
With the aperture or tooth 41. This is ef 
fected by moving the come 37 longitudinally 
and relatively to the arm 33 which rests 
thereupon, thus forcing the lattel' back Ward 
and communicating like novenient to said 
dog by the spring already described. For 
the purpose of moving the cone 37 nanually 
I have provided an operating levei or arm 
42 which extends out \vard from the box I 
through an aperture 43 in the Wall of the 
ring 5 and is fulcrumed upon a rod 4- and 
has a crank arm 45 which is connected by a 
link 46 with a projection 47 extending from 
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sting positions, which inlay be delineate 'i t l . . on the ring a a 'e efined by the end wall: 
i"). of the peltii'e 'o (::iiise the cone to 

move oilgit dilally while being turned, it 
is not inted on a leibe' 48 which is 'ela 
tively fixed to the stationary shaft Z and has 
a can edge engaging a like edge of the coine 
as shown at 49. The angle level", formed by 

10 the ai'i is: ind 45, is also provided with a 
S s !hich the l'od 44 extends, 

ed on the upper end of 
f : 1 which is under pi this 'Go is (i) 

::pertures 53 oil the ri) ; C 

This deteit 51 is ove: 
the iii) by noveleiit (if 

st a 'lili ): Si 
tle 

- . . !. is . . . . . - . . . . wise in c : :"; -2 is :: ) veri 
8 g position and, by reails of 

2 a w 

s t{oth Ol' apeiti'e is: 
ks the earlier 31 : ind pulley Eagainst 

iderstood from the foregoing 
he inotion of the carriei is air 
detent 51 the dog 32 is disen 

the depression 41 and that this 
sengageinent is effected by the spring 36 

th 

a rises the defeat 5 to e 
hd, similarly, it will be 

the levei" --2 is; ; ) {} \, ( (l 

assisi -- 2: {: the detent 3 is 
the citiei - 

s: called to the fact that tie 
ael'tures 41 and 53 
3. Yill ba locked to 
i. cked against 'Otat 

t of the parts 
spiring the ca:'d- 

ain stationa:'y. 
ci'abiy forialed of ai 
having a bulb (36 aic 
F late foi'inced of ivy 

-- nested rings (8 and 3 
} (tiei', and inho Inted 
i 3 ce;hti's otite dis 

!pon the ll: 

de 
the engine. Oile 

e toi'egoing the coil striction, op 

spring 5:2 which holds it in the 

of said ge: ". . 
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}}e fully coil prehen (led and it will be appa'- 
elt that other that the i!}list lated incans for 
the several pia'poses of the inventioi) inlay be 
eihployed without depart 1'e f"on the scope 
of the in Vention and claims. desire it also 
to be understood that the language used in 
the following claims is intended to cover all 
of the generic ind specific feat! I'es of the 
invention and all things, which, as a litter 
of language, night be said to fall there!!e- 
tweei). 

Having ill is described the i vention what, 
believe to be new and desire to sective ly 

Lettel's Patent, is:- 
i. in an indicato' toi' steain engines, coin 

rising a l'otative means by which is ca'- 
lied the eleinent upon which the indic:tion 
is n): (ie, a shaft, connections between said 
meals and shaft for colliniciting love 
ent between the S::ine, he is for tiring 

the shaft in one direction and a spirii 
iing in opposition to the lattei' incais aid 
turning it in the othel' direction: the coin} bi 
nation thei'ewith of resilient means; o' grad 
tally restraining loveinent of the sh; it when 
the last mentioned meals becomes non-op 
erative. 

2. In an indicator for stea in eingines, coin 
piising a l'otative in eans by Wich is carried 
the element upon which the idication is 
:};}(le, a shaft. collections between said 
heals and shaft for coln: linicating in ove 
in ent between the Saine, ale:ns fol' triliing 
the shaft in one direction : ind a spring act 

) opposition to the latter leans and 
g it in the other direction: le co:)- 
in tiere with of a) at 02::tically op 

nke mechanisin it'litting a crish 
capted to coit: ct with a '{{a- 
of the indicate; and stop the 

el; tie last Yell 

I st: ill engines, ci n)- 
y l'otative ille 

tied the {{ indica 
tion is alade, a shaft, c{}}}}}ections l}etween 

- and shaft io' ('Oi})}}) linic: ting 
between the sai: , ; ; as is for 

i) : 1 ( a 
Sp acting atter 

(; it iinians 
tion: the colli: 

tione, 

C(i. ; : {{ry Sh: : 
erating pulley carried thereby, a gegating 
co'd, a spling for it: 'ining the shaft, in the 
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direction opposite to that imparted to it by 
the operating pulley, means for carrying 
the element upon which the indication is 
made, connections between the same and the 
shaft, a brake and means whereby relative 
to and fro movements between the brake 
and shaft is effected by the movements of 
the shaft, said brake having a cushioning 
element for contact with the pulley. 

5. In an operating mechanism for steam 
engine indicators, the combination of the 
operating pulley, means for connecting the 
same with the engine-piston, for turning it 
in one direction, means for turning it in 
the other direction, and means operative 
to elastically check its movement when the 
first mentioned means becomes non-opera 
tive. 

6. In an operating mechanism for steam 
engine indicators, the combination of the 
operating pulley, means for connecting the 
same with the engine piston, for turning 
it in one direction, means for turning it in 
the other direction, a yieldable brake for re 
straining its movement, and means whereby 
relative to and fro movement occurs be 
tween the pulley and brake in the rotative 
movements of the pulley. 

7. In an operating mechanism for steam 
engine indicators, the combination of the 
operating pulley, means for connecting the 
same with the engine piston, for turning it 
in one direction, means for turning it in 
the other direction, a brake for restraining 
its movement and connections between the 
pulley and brake for automatically moving 
the brake to and from the pulley. 

S. In an operating mechanism for steam 
engine indicators, the combination of the 
operating pulley, means for connecting the 
same with the engine piston, for turning 
it in one direction, means for turning it in 
the other direction, a brake for restraining 
its movement, a shaft to which the pulley 
is fixed, and connections between the shaft 
and brake for automatically moving the 
brake to and from the pulley. 

9. In an operating mechanism for steam 
engine indicators, the combination of the 
operating pulley, its shaft, means for turn 
ing the pulley in one direction, a spring for 
turning it in the other direction, a brake act 
ing upon the pulley and means whereby the 
brake has connection with the shaft, said 
means adapted to reciprocate the brake from 
the shaft. - 

10. In an operating mechanism for steam 
engine indicators, the combination of the 
operating pulley, an oscillatory shaft carry 
ing the same and turned in one direction 
thereby, a spring connected to the shaft for 
turning the same in the direction opposite 
to that imparted to it by the operating pull 
ley, a brake acting upon the pulley, and 

means whereby the brake has connection 
with the shaft, adapted to reciprocate the 
brake in the movements of the shaft. 

11. In an operating mechanism fol' stealin 
engine indicators, the combination of the 
operating mechanism, its shaft, means fol' 
turning the pulley in one direction, a spring 
for turning it in the other direction, a Sup 
port having a threaded connection with the 
shaft, and a spring-pressed brake movably 
mounted in the support and arranged to act 
on the pulley. 

12. In an operating mechanism for steam 
engine indicators, the operating pulley and 
its operating cord and spring, a cord guide 
and brake, a common Support for Said guide 
and brake, and means operative to produce 
relative to and fro movements between said 
support and pulley in the rotative move 
ments of the latter. 

13. In an operating mechanism for steam 
engine indicators, the operating pulley and 
its operating cord and Spring, a cord guide 
and brake, a common Support for said guide 
and brake, and means operative to produce 
movement of the support toward and from 
the pulley in the rotative movements of the 
latter. 

14. In an operating mechanism for steam 
engine indicatol's, the operating pulley and 
its operating cord and spring, a rotative 
shaft upon which the pulley is mounted, a 
support movable with relation to said pulley 
and having a threaded connection with the 
shaft, and a cord guide and a brake. both 
carried by said support. 

15. In an operating mechanism for stealin 
engine indicators, the operating pulley, the 
cord and spring, a casing for said spring, a 
cord guide, extending over the pulley, and 
having a support at one end, said guide and 
pulley having relative to and fro movement, 
and means for supporting the other end of 
the guide, the latter means mounted upon 
the spring casing. 

16. In an indicator for steam engines, the 
combination of an indicating drum, a pulley 
having connection there with, a shaft, means 
for turning the shaft in opposite directions, 
a reducing train, comprising a gear mounted 
upon said shaft, a second shaft, having geal's 
one of which is constantly intermeshed with 
the first mentioned gear, and a fourth gear 
constantly intermeshed with the other gear 
on the second shaft, and a locking connec 
tion between the fourth gear and the pulley, 
movable to release the pulley. 

17. In an indicator for steam engines, the 
combination of an indicating drum, a pulley 
having connection therewith, a shaft, means 
for turning the shaft in opposite directions, 
a reducing train, comprising a gear mounted 
upon said shaft, a second shaft having gears 
one of which is constantly intermeshed with 
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the first mentioned gear, and a fourth gear 
constantly intermeshed with the other geal 
on the Second shaft, and a locking connection 
carried by the pulley and engaging the 
fourth gear and movable to release the pulley. 

1S. In an indicator for steam engines, the 
combination of an indicating drum, a loosely 
mounted pulley having connection there 
with, and an operating mechanism for said 
pulley having constantly intermeshed re 
ducing geau's, one of which has an aperture, 
and a movable locking and releasing means, 
connected with the pulley and adapted to 
engage the aperture in said gear. 

19. In an indicator for steam engines, the 
combination of an indicating drum, a loosely 
mounted pulley having connection there 
with, and an operating mechanism for said 
pulley, comprising reducing geal's, a callier 
which rotates with the pulley and has a dog 
to engage a 'educing geal', and means for 
In Oving the dog into and out of engagement 
with said gear to thereby lock and release 
the carrier to and from the same. 

20. in a reducing mechanism fol' stean 
engine indicators, a loosely mounted pulley 
having means for connecting it with the in 
dicating drun, and an operating inlechanism 
for the pulley, comprising 'educing gea's. 
a carrier which rotates with the pulley, a 
dog and an all carried by the carrie', said 
dog adapted to engage a reducing gear, a 
spiring connecting the arm and dog with 
each othel' ald transmitting movement from 
One to the other, and means acting upon the 
a'in to adjust the dog. 

2:... in a l'educing mechanism for steau) 
engine indicators, a loosely mounted pulley 
having ineans for connecting it with the in 
dicating druim, and an operating mechanism 
for the pulley comprising reducing gears, a 
:allier which rotates with the pulley, a dog 
and all arm carried by the carrier, said dog 
adapted to engage a reducing gear, a spring 
connecting the arm and dog with each other 
and transihitting movement from one to the 
other, and a longitudinally movable cone 
which acts upon the aim to adjust the dog. 

22. In a reducing mechanism fol' stea}} 
engine indicators, an indicatol’ pulley, all 
operating shaft, connections between the 
shaft and pulley for transmitting movement 
to the lattel', comprising reducing geal's, and 
ineains for locking the pulley and a geal to 
gethe' fol' Lilitary movement, comprising a 
dog cairnied by one of the parts and adapted 
to engage the other and an actuating means 
fol' said dog, having an inclined surface, 
and means for moving the same relatively 
to the dog. 

23. In a steam engine indicator, gearing. 
a pilley, and means for locking and releas 
ing tie pulley and gearing with relation to 
each other, coimprising a dog which moves 
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engage the other of the same to lock then 
together for unitary novellent, and leans 
for noving the dog into aid out of engage 
ment with the latter pait, including an ele 
ment having a sliding engagement with the 
dog and adapted to move the same in oppo 
site directions. 

24. In a steam engine indicator', gearing, 
a pulley and means for locking the pulley 
and gearing for unitary innovellent, complis 
ing a (log which moves with (le of such 
parts and is adapted to engage the other of 
the sane, and means for loving the dog 
into and out of engagement with the latter 
part, having a rotatable element having an 
inclined surface, leans for rotating said ele 
ment and means whereby its rotative move 
ment causes it to move longitudinally. 

25. In a stea in engine indicator', gearing. 
a pulley, and means for locking the pulley 
and gearing for unitary novement, complis 
ing a dog which moves with one of said 
parts and is adapted to engage the other of 
the salne, and means for noving the dog 
into and out of engageinent with the latter 
pait, col}} prising a slidable and i'otatable 
actuating (evice having an inclined surface. 
all alth) engaging said surface, connections 
between the an and dog for transi) litting 
movealent from one to the other, and means 
to cause said actuating device to slide poll 
the rotation thereof. 

26. In a steal}) eligine indicato', gearing. 
a pulley and neans for locking the pulley 
and gearing for litary movement, complis 
ing a dog which loves with one of such 
Balts and is adapted to engage the other of 
the same, and means for moving the dog into 
and out of engagellent with the lattei' part, 
coin) piising a slidable actitating device hav 
ing an inclined surface, a in a 1'), and a spring 
which pi'esses the ai'in to said surface an 
has a sliding engageinent. With the dog. 

27. a steam engine indicator, gearing, 
a pulley, and means fol' locking and releas 
ing the pulley and gearing With l'elation to 
each othel', comprising a (log which noves 
with one of such parts, and is adapted to 
engage the other' of the Sane to lock then 
togethel' for unitiairy illo Veinent, and means 
foi' in Oving the dog into and out of engage 
ment with the lattel' part, said means con 
prising a colle having connection with the 
dog, an ai'in engaged with the cone, a spring 
transinitting inhovenient between the ai'in and 
dog adapted also to press said all against 
said coine, and meals for moving the cone longitudinally. 

28. In a steam engine indicator, gealing, 
a pulley, and means fol locking and 'eleas 
ing the pulley and gearing With l'elation to 
each other, comprising a (log which moves 
with One of such parts, and is adapted to 
engage the other of the same to lock them 
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for moving the dog into and out of engage 
ment with the latter part, said means com 
prising a cone having connection with the 
dog, an arm engaged with the cone, a spring 
transmitting movement between the arm and 
dog adapted also to press said arm against 
Said cone, a shifting lever and means actu 
ated by said lever for moving the cone longi 
tudinally. 

29. In a steam engine indicator, gearing, 
a pulley, and means for locking the pulley 
and gearing together, comprising a carrier 
which rotates with one of such parts and is 
provided with a device for locking it to the 
other of the same, means for releasing the 
device from the latter part and means for 
arlesting the movement of the carrier when 
said device is thus released. 

30. In a steam engine indicator, gearing, 
a pulley and means for locking the pulley 
and gearing together comprising a device 
which moves with one of the parts and en 
gages the other, means for 'eleasing said 
device from the latter part and a device hay 
ing connection with the latter means and 
operated thereby to arrest the movement of 
the part which carries said device when the 
latter is released from the other part. ; 

31. In a steam engine indicator, gearing, 
a pulley, and means for locking and releas 
ing the pulley and gearing With relation to 
each other, comprising a carrier which ro 
tates with one of such parts and is provided 
With a dog for engaging the other of the 
same, a detent for the carrier, and means for 
simultaneously moving the detent out of en 
gagement with the carrier and the dog into 
engagement with the part which it engages. 

32. In a steam engine indicator, a loosely 
mounted pulley, reducing gears and means 
for rotating the pulley from said gear's, com 
prising a carrier which rotates with the 
pulley, a dog which is carried by the carrier 
and locks the same to one of the gears, a 
detent for the carrier and means having con 
nection with the dog and detent and adapted 
to operate the same to release the carriel 
from the detent and lock it to the gear. 

33. In a steam engine indicator, a loosely 
mounted pulley, reducing gears and means 
for rotating the pulley from said gears, 
comprising a carrier which rotates with the 
pulley, a dog which is carried by the carrier 
and locks the same to one of the geal's, a 
detent for the carrier an actuating level and 
means connecting said lever with the dog 
and detent for actuating both of the same. 

34. In a steam engine indicator, a loosely 
mounted pulley, reducing gears and means 
for rotating the pulley from said gears, 
comprising a carrier which rotates with the 
pulley, a dog which is carried by the car 
rier and locks the same to the gears, a de 
tent for the carrier, an actuating lever, means 
connecting the lever with the detent for 
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actuating the latte', a cone having connec 
tion with the dog and adapted to move the 
saille, ald Inleans cant l'olled by the levei for 
moving the cone longitudinally. 

35. In a steam engine indicator, a loosely 
mounted pulley, reducing geal's and means 
for rotating the pulley from said gears, 
comprising a carrier which rotates with the 
pulley, a dog which is callied by the callier 
and locks the same to the gears, a detent for 
the callie', an actuating lever, means con 
necting the lever with the detent for actu 
ating the latter, an arm, a spring connect 
ing the al'm with the dog, a cone engaging 
the alim, and means controlled by the level 
for moving the cone longitudinally. 

36. In a steam engine indicator, a frame 
having lateral connections for the engine 
and indicato'-cylindel', respectively, and 
provided with a bifurcated portion forming 
spaced bearing allins, a shaft journaled in 
said alms, and operating mechanism for the 
shaft including an operating pulley also int 
ed on the shaft between said arms. 

37. In a steam engine indicator, a fame 
having a bifurcated end forming spaced 
bearing arms, one of which is chambered, a 
shaft iournaled in said arms, an operating 
pulley mounted on the shaft between said 
arms, a Second pulley, adapted for connec 
tion. With the indicator dhrun, and reducing 
gears between the shaft and second pulley, 
comprising elements mounted in said chann 
bered portion of an arm. 

3S. In a steam engine indicator, a fi'ahe 
having a bifurcated end forming spaced 
bearing alms, a shaft journaled in said 
arms and having an end projecting beyond 
One of the same, an operating pulley mount 
ed outside one of Said alms, and an incased 
spring mounted on said projecting end of 
the shaft. 

39. In a steam engine indicator, a frame 
provided with a gear box, a second gear 
box adjacent to the first, a train of reducing 
geal's arranged in said boxes, a pulley al 
l'anged adjacent to the second gear box, 
lineans for connecting it to said train, an op 
erating shaft connected to said train, and an 
operating pulley connected to said shaft. 

40. In a steam engine indicator, a frame 
having spaced arms one of which is provided 
With a gear box, a second gear box remov 
ably Secured to the first box, shafts extend 
ing through said allus and boxes, one shaft 
movable and the other stationary, an indi 
cating pulley mounted on the stationary 
shaft beyond the Second gear box, an oper 
ating pulley mounted on the movable shaft 
between the arms, an incased spring mount 
ed on the end of the movable shaft remote 
from the indicating pulley, and a reducing 
train of gears having connection with the 
movable shaft and indicating pulley and ar 
ranged in Said gear boxes. 
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41. In a steau engine indicator, gearing, 
a titley, iii) (1 leans fol' locking and releas 
iing the pulley and gearing with 'elation to 
each other, comprising a carrier which 
moves with one (if such parts, heals for 
fixing it to the other of such parts in one 
direction only of the movement of the latter, 
and Heal: for locking the carrier operable 
the 'eon only in one direction of movement. 

42, ii) a steai engine indicator, gealing. 
a pilley. : ind jeans fol' locking and releas 
ing the pilley and gearing with relation to 
each other', copiising a carrier which 
moves with one of such parts, means fol' 
fixing it to the other of such parts in one 
direction only of the movement thereof, 
linea as for lockiing the carrier operable there : 
Oi Oilly in one direction of movement and 
operating mechallisin for said means, acting 
the 'ex) to release the carrier froin its lock 
ing leans and fix it to one of said parts. 

-3. in a steaian engine indicator, an indi 
cato' dirth, all operating shaft, means 
whereby the shaft is oscillated, a loosely. 

i.e. indicato' pulley connected with the 
ge: 'ing connecting the pulley With 

, and neans for ti'ansmitting move 
- ae gealing to the pulley, coin 

prising a carrier innovable with the pulley, a 
g callied by the carriel' and adapted to 

e gearing, a detent to engage the 
cai'i'ier, aid ureais for similitaneously mov 
ing the dog into operative relation with the 
gear and the detent out of operative relation 
Wiii) the cariie and vice vel 

44. In a steam engine indicator', an open'- 
shaft, 81) operating pulley and its col'd, 

a spiring 

s 

s 

having connection with the pulley, 
a casing for the spiring, a rod extending ove!" 
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the pulley and provided with an eye for the 
cord, a support to which one end of the 'ot 
is sect! I'ed, means whereby the stipoi' is re 
ciprocated by the shaft and a bearing for the 
other end of the rod, carried by the spring 
Casing. 

--5. In a steam engine indicator, a shift. 
leans fol' turning the shaft in opposite (i- 

rections, one of such means comprising all 
operating pulley, a sleeve on the shaft, a 
Sipport threadably mounted on the sleeve 
and reciplocated thereby and a bi'ake cai'i'ied 
by said support and adapted to engage stic 
pulley. 

46. In a stean engine indicato;', a shaft, 
leans fol' turning the shaft in opposite di 
rections, comprising a pulley fixed to the 
shaft, a sleeve mounted on said shaft and 
fixed to said pulley and projecting there 
from, a support threadably not inted on the 
sleeve and reciprocated thereby, and a brake 
carried by said support and adapted to en 
gage said pulley. 

47. In a steam engine indicator, a longi 
tudinally stationary shaft, heans fol' til'il 
ing the shaft in opposite directions, compi"is 
ing an operating pulley and its cord, a sleeve 
mounted on the shaft and noved there with 
a stipport thi'eadably engaged with the 
sleeve to love longitudinally of said shaft, 
and a brake aid a co:'d guide both eii'ied 
by said support. 

in testimony winereof a flix lily signat 'e 
in presence of two Witnesses. 

P. EY WiFi EY CR. G. 
Witnesses: 

ROBT. B. ToINEY, 
WILL G. MITCHELL. 
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