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To a:ZZ whmn mﬁ mcz,y -concarn o
Be it known that I, JaAMES L. ROBERTSON

._J r., of New York, in the county of New York-'
: a,nd State of New York haveinvented certain
5 new and useful Improvements in Steam-En-
~ gine Indicators; and I do hereby declare the
o -full, clear; and exact de-
- scription of the 1nvenf10n such as will en-
able others skilled in- the a,rt to Whleh 1t ap--*
pertains to make and use the same. -
‘This invention eontemplates celtam new.

~ and useful 1mpr0vements in steam -engine in-
o dlcators |

- The prlm'ar} obJect of the mventmn is to

_prowde an inclosure or guard for the indi-
- cator- cylinder whewby 1t may be easily |
- handled either in changing position or in

. steadying the device while taking cards.

o 30

T the cylmder with its ﬂ‘uard in section.

A further object is to promde 1mprmed:
| ineans for taking up slack in the drum-cord,
-~ thereby avmdmo* damage consequent upon
~ the cord falling from the drum and becoming
- entangled in the operatlve part% of the mdl-'
- cator. |

4isa perSpeetwe view of the exhaust-con-

. troller.

g0

~ the supportmﬂ*-arm for the latter.

Within the cylinder is the ordmary plston

o (not shown) for operating the indicator mech-

anism 4, the construction and operation of | tor-drum.
- 5isaring encireling cylinder 1 at a point |

which may be after any preferred form.

[ plston prefel ably ;]ust below the arm 3
is shown ‘as formed with an inner annulm -'

, A fur ther ob;] ect is to 1mprove the construc-f.
R tion, increase the efﬁclency, and enhance the
R 'durablllty of steam enﬂ'me 1ndtcators in rren-_-

“'5i'eral -
 The 1nvent10n will be he1 em.@fter fully set |
forth, and paltlcularlv pomted out in the.
“ 'clalms
o In the aecompauymﬂ' dramnrrs Flﬂ‘lﬂe 1is |

. ia, view in perspective showmﬂ' an mdlcator'

- eguipped with my 1mprovements
a horizontal cross-section of the evlmder:

with parts omitted. Fig.. 3 is a side view of
Fig.

Fig. 2 is

Fig. 5 is a view of the take-up de-
vice detached with parts broken away. Fig.
. 81is a m0d1ﬁcatwn of the cylinder- ﬂ'uard
- Fig. 7 shows in horizontal section mod1 ied
- means for controlling the exhaust. o
Referrmﬂ" to the dl&Wlnﬂ'S 1 debwnates the

‘channel 6 and ports 7 opening therefrom. In
‘that part of the cylinder surrounded by this
ring are formed ports 8, GOI'IGSPOII(]H]‘T to the
ports 7, to allow of the. escape of any steam
"that may be on top of the piston.
‘being formed with the channel may be turned
_'__d,_mally, aeeor dmﬂ* to the direction in which it
{ is desired the steam should escape, so ag not
to interfere with the operator
{ within the ring may be dlspensed with, in
‘which event the holes in the ring may be

The ring
6o

T

" The cha,nnel'

placed coincident with any one of severalsets. '

of ports in the cylinder. (See Fig. 7.)

9 is a hand-guard surrounding the cylinder "

to permit the L»Ltter to be grasped either when
1 change of position is required or 1t Is neces-
sary. to steady the instrument while taking a

card. This comprises an inclosure with 111-:_ o

‘tervening air-spaces which prevent the heat

of the eyhnder being transmitted to the
guard. In Figs. 1 and 3 I have

,shown the
- .-guard as eomposed of a continuous wire 10,
‘secured at its ends, but out of contact Wlth ._

75

the cylinder throughout the length thereof,

leaving sur roundmﬂ' alr-spaces, whlle in Fig.
6 the ':ruard is. shown in the form of a buln'ed_
'-sleeve of non-conducting material with inner
'longltudmal grooves 12 fOI‘I]’llI]'J‘ alr- chan-

nels. =
138 is a ta,ke -up devme for p1event1ncr the

cord from falling from the drum.  Upon two
shafts 14.are series of small 1oose metallic
pulleys 15, so arranged that theycan workin.
‘opposite dlreetwns and from one side of the
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frame 16, in which these shafts are mounted,

‘extends a shaft 17, sn pported by a bracket 18,
. held to the drum- supportmﬂ arm.
| is normally without tension; buta fewturns
| of the frame 16 by hand gives sufficient ten-
sion to a spring 19, eoﬂed around the shaft
| 17 and inclosed by sleeve 20 toserve toimme-
| “diately take up any slack in the cord. This
'mdlca,tor-cylmder 2 the ca,rd drum and 3 | attachment acts both as a guide-pulleyand a
| take-up, preventing the drum-cord from fall-
It may be located at any desired point
between the source of motion and the indica~.
" Heretofore one of the greatest an-
| noyancesin indicator practice in using detent

This shaft

1[[0‘
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motion has been to prevent the s]a.ck cord

o "a,bove the upwald hmlb of movemenb of the | (ca,used by the drum not revolvmn') from o




| 'dropplnﬂ' off the bottom and- becommg entan-

gled in ofher parts of the instrument, often
resultmg in breakage and great damaﬂ'e The
take-up attachment permits the use of detent
motion without any danger from slack cord
with or without any form of reducing motion.
From what has been said the advantages of

- my improvements will be at once apparent to

those skilled in the art to whlch the 1nvent10n

appertains. -
I claim as my invention— -
1. In a steam - engine indicator, means

| wheleby the 1nstrument may be. steadled in

| .

20

25 .

operation without burning the hand of the |
operator, comprisinga n'uard surrounding the |
~ piston-¢ylinder a,nd fOI'IIlln“‘ between ltself
and sueh eylinder spaces throucrh which air |
'-_may pass from end to end, a3 set forth.

2. In a steam - - engine mdleator means |

whereby the mstrument may be steadled in

operation without burning the hand of the
operator, comprising a hand-guard surround-
ing the piston-cylinder and pro;]ectmg out-

| wardl} therefrom, forming between itself and
such eylinder spaces through which the air |

may pass from end toend of the ouard, as set

- forth. |
3. Asteam- elwmemdieatm havmgahand- o
| ﬂ'uard smroundmﬂ* its plqton cylinder com- |

67,25

posed of a continuous wire secured at its ends
and coiled around, and pro;jeﬂtmg outwardly
from, said cylmder as set forth.

cord is demgned to be passed, and means act-

| set forth.

5. Thetake-up device herem described com-‘ |

prising two- shafts, a frame supporting the

E ing oh said shafts to bodily turn them in uni-
son independently of the amal movements, as
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- 4. The take-up device herein descrxbed eom
prising two shafts between which the drum-

35.'_ -
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‘same, and a spring acting on said frame to -

turn 1t as aﬂ'a,mst the pull of the emd as set

' forth.

| Ing two shafts having loose pulleys thereon,
- a frame supportmﬂ' sa,ld shafts, a pivot-shaft
' for said frame, and a spring for turning said

| frame axially, sa,ld cord being caused to en-.

gage the pulleysof thetwo sha,fts as set forth.
In tesmmony whereef I ham signed this

mg witnesses. ~
 JAMES L ROBERTSON JR

Witnesses:
R ~ M VAR VAR HOFPMAN
- _THOS G. KEOGH

6. The combination with the card- drum of
a steam- -engine indiecator and a cord for turn-

45
ing said drum of a take-up device compris-
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speeification in the presence of two subscub- |
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