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PatENT OFFICE.

EDWARD Y. MOORE, OF CLEVELAND, OIIIO, ASSIGNOR, BY MESNE ASSIGN-
MENTS, TO CHICAGO PNEUMATIC TOOT. COMPANY, A CORPORATION OF

NEW JERSEY.

HOISTING SYSTEM.

SPECIFICATION forming part of Letters Patent No, 696,181, dated March 25, 1902.
| Application filed October 29, 1900. Serial No, 34,783, (No model.)

1o all who:m Lt Mmay conceri:

Be it known that I, EDWARD Y. MOORE
citizen of the United Sbates residing at Cleve-

land, in the county of Cuyahowa and State of

Ohioa have invented a certain new and useful
Improvement in Hoisting Systems, of which

the following is a full, clear, and exact de-

seription, referenee bemﬂ' had to the accom-

panying drawings. -
My invention relates partwularly to hoist-
ing mechanism operated by pneumatic mo-

tors In such system it is wasteful of air
when lowering the load to drive the motor by
the air under the same working pressure as
when elevating it, because if the motor 1s
properly released the weight of the load as-
sisted by a slight air- -pressure will cause the
lowering.

The ob;]eet of this invention is to provide
very simple and efificient means for accom-
plishing this.

I have heretofore devised a vent-valve for

'1'eleasing the motors.  This, though requir-
ingextra parts, operates well for heavy loads;

but light loads will not start down quickly
enough, owing to the internal friction of the

ralsing mech&msm I have.discovered that

the demred result may be attained by simply
admitting a very much reduced quantity of

compressed air to the cylinders when lower- |
ing and at the same time releasing their op-
p031te ends by fully opening the exhaust

from them, and myinvention includes a mech-
anism SO alra,nged and more p&rtleulmly a
combination wherein the main valve alone
governs such operation. -

In the drawings, . Figure 1 is. a perspectwe
view of a complete hmstmcr system illustrat-
ing and embodying my inve,nti_on. Fig. 2 1s
a side elevation thereof, partly in central sec-

tion. Figs. 3, 4, and 5 are side elevations of
the pneumatic motor employed in such em-

bodiment, Fig. 3 being a face view, Ifig. 4 an

| zontal section on the line 8 8 of Fig. 7. Figs.
9and 10 are perspective views of the bushing
for the valve and the valve ifself, respec-

tively. Figs. 11, 12, and 13 are views corre- 55
sponding to Figs. 6, 7, and 8§, respectively,
but with a D-valve instead of a piston-valve.

I have shown and described herein a sus-
pensible hoist to which myimproved valve is
‘applied; butthisisto be taken asillustrative 6o
of any hoisting mechanism wherein the load
may tend to run down, driving the engine
backward. The arrangement of the gearing
and of the engine co6perating therewith apart

.ent invention; being shown, described, and
claimed in my application, Serial No. 60,322,

. from the valve is not a portion of the pres- 6;5

| filed May 15, 1901.

The hoist shown in the drawings compre-
hends a bifurcated frame K E', adapted to be 7o

the sidesof the frame on a sleeve D, journaled
therein, a.shaft C within such sleeve, and a
pneumatic motor within a casing I3 on one
side of the hoist for driving the shaft, and 43

l supported by a hook or eye, adrum H between

on the other side of the hmst connecting the
shaft with the sleeve. A tackle-block, asJ,

is shown as elevated by a cable runnmn* from
the drum. 80

‘The particular form of the pneumatm mo-

’ suitable reductlon-ﬂ'ea,rmﬂ‘ I Wlthlll a, bm: K

tor preferably employed and which is shown
herein is not in itself a portion of the pres-
ent invention, being:shown, described, and
claimed in my prior patent; No. 669,587, is- 85
sued March 12, 1901. The motor consists, as
shown, of a pair of osclllatmﬂ' cylinders A,
conta,med within a casing con313t1n0' of the
box B with the cover-plate B'; the plstons a

of the cylinders taking onto a single crank- go
pin ¢* on the erank ¢, which is rigidly secured

| to the mainshaftC., The cylindershave port-

openings. o', which codperate with suitable
openingsin the cover-plate to form individual

inside view wmh the cover removed, and Fig. | valves. These openings in the cover-plate g3

5 a vertical section through the cover- plate
parallel with its outer face and looking to-
ward such face. The remaining views 1llus-
trate the valve. Fig. 6 1s a verbical central

-section of one form thereof through the cover-

plate, Fig. 7 1s a vertical central section par-

are designated b. Theyare connectedin two
groups by the passage-ways b’ 0% into which
lead the ports 6° and 6* from the valve-box b°
or b8, Intermediate of these ports is the ex-
haust-port &°, shown as discharging through 106
the opening 6° into a suitable muffler L.

allel with tne cover-plate, and Tig. S is a ]101 i- | - My method of causing the diminished nirf




10

20

25

30

35

40

45

50

55

60

2

696,181

supply when lowering is by contracting the | ings corresponding to these ports, and within

proper passage, preferably by means of the |

reversing-valve itself. Iigs.(tol3illustrate
this, wherein two styles of valve are shown
within suitable valve-boxes &7 or 0. This

valve, as heretofore stated, governs the mo- |

tors to raise the load and at the same time is
adapted to cause their release and let the load
run down without wasting air. This I ac-
complish by providing the valve with ports
such that when the valve is shifted to the po-

sition to eievate the load the full supply of

alr 1s admitted through the admission-open-
ing and the other passage may be fully open
to the exhaust, while when the valve is shift-
ed in the other direction the passage which
was connected with the admission becomesin
full and open communication with the ex-
haust; and the other passage has a reduced
communication with the air under pressure,
the opening being small enough so that the
air admitted expands to more or lesg nearly
atmosplheric pressure in the passages—that
18, to give just pressure enough to start the
load and drive it down, assisted by the weight
of the load. Thisobviates, on the one hand,
the waste of alr resulting from running the
engine the same in one direction as in the

other and, on the other hand, an additional |

vent-valve (withits attendant disadvantages)
to release the air inside the engines, allow-
ing the load to run down. TFor convenience
in description I call the passage to the eyl-
inder, which conveys operating fluid under
pressure for raising the load, the ‘‘raising-
passage,” though of course this passage be-
comes the exhaust- passage when the load
is being lowered. Similarly the passage
which conveys the fluid to drive the load

downward 1 call the ‘““lowering - passage,”

though it acts as the exhaust-passage when
the load is being elevated. This feature of a
reduced admission-opening with full exhaust
1s adaptable to various forms of valves. In
Figs. 6 to 10 it is shown applied to the bal-
anced piston-valve, which is the invention of
Thomas BDarrow, and shown, deseribed, and
claimed in his Patent No. 673,573, issued May
7, 1901, In Figs. 11 to 13 it isshown applied
to a D-valve. Each of these valves is shown

with a centering mechanism which is also the

invention of Thomas Barrow and shown, de-
scribed, and claimed in his said patent.

The ports in the valve-seat, which are the
entrances to the passages, I will call ‘““seat-
ports,” and I will use the term ‘¢ valve-port”
as applying to the codperating openings pre-

sented by the valve to the seat-port, whether

these openings be by holes through the wall
of the valve, as in the case of the tubular
valve shown in Figs. 6 to 10, or be the space

beyond the end of the valve, as is the case at

one end of the D-valve shown in Figs. G to 13.

Referring now, first, to Figs. 6 to 10, the
seat-ports b° 0! ° terminate in ‘a cylindrical
recess within the valve-box 0%, and within this
recess 18 placed a bushing M, having open-

|

| from the plate B’ and is bolted to it.

the bushingisa tubularvalve N. This valve
is plugged at its upper end by a screw-plug
n, and serewing into it at the lower end is a
flexible hose n'. On the outer side of the
valve is a recess n°of sufficient size to couple
the exhaust-port b° with either of the ports 0°
or ', which latter are of substantially the
same size. Kxtending through the valve is
the admission-opening or valve-port nd,adapt-
ed to cooperate with the port 0* and of sub-
stantiallyits size. Cooperating with the full-
sized port 03, however, is a valve-port n* of
very-much reduced size, which operates, as
stated, to allow air enough to the lowering-
passage to the engines so that they will easily
drive down, the port 6* being simulitaneously
coupled in full with the exhaust from the
ratsing-passage. This valve N 1s balanced
by having the air on its inner side and is a
very satisfactory arrangement. It is shown
as operated by the gear-segment P, which has
teeth meshing with the teeth »°, cut in the
valve, and is oscillated by the lever Q, rigid
with the segment. The valve is given a nor-
mal tendency to come to its center by the
plunger R, suitably gunided and having a T-
head bearing against toes projecting from the
segmental gear on opposite sides of its pivot,
the plunger being pressed in that direction by
a spring S. :

Figs. 11,12, and 13 show myimproved valve
embodied in a D-valve construction. There
the valve-box 6°is preferably made separable
Within
this box is suitably guided the D-valve N’,
which is shown as pressed toward its seat by
a spring n°. The valve has the full-sized
exhaust-recess n® and is adapted to close the
two ports 0° and 0% as shown in Fig. 11. Ex-
tending from one end of the valve is the lap
n’, adapted to cover over the port 03 of the
lowering-passage,except as tothe small valve-
port n® through this lap. 'Thus the effect of
thisvalve on the seat-ports is the same as that
of the piston-valve described. When in one
position, the port b° from the lowering-pas-
sage 18 coupled in full with the exhaust and
the port 0* from the raising-passage in full
with the compressed air in the box by reason
of the valve having its port unconstricted at

| this end, while in the cther position the port

0* is coupled in full with the exhaust and the
port b° receives a very much reduced quan-
tity of compressed air through the small
opening n° - This valve N' is shown as op-
erated by a pivoted arm P’, which takes into
a recess in the valve and is rigid with an oper-
ating-lever QQ, both being secured to the same
shaft p. The valve is centered by the plun-
ger i, the head of which bears against toes
on thearm P’, being pressed toward the same
by the spring S, which is contained within a
recess, which in this case is an extension of
the valve-box{®. The centering devices main-
tain the valve normally closed, while the pull
on the operating-leverin one direction canses
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the-load to be elevated as deswed the adm1s— § for controlling said enﬂ'me, which valve has

sion-opening to one side of the enﬂme -eylin-.
ders and the exhaust from the other being
simultaneously open. A pull-on the lever in
the other direction opens the exhaust in fall’

to allow the load to pass down and supplies

‘an exhaust-recess and on opposite sides
thereof admission- ports and the seat for said
‘valve has a pair of ports leading to the en-
gine-cylinder and a common exhaust-port be-
tween them, the admission-ports presented

. totheotherside of the cylinders just enough | by the valve and seat being of unequal size

I10

“air for this purpose.

Thus avery simple and
economical operation is obtained.
I claim—

1. Thecombination of hoisting mechanism,

~apneumaticengine adapted to drive the same

in either dlreetlon and mechanism for ad-
mitting to the engine compressed alr in rela-
tively la,rﬂ'e quantltles for raising the load

and in relatwely small quantities Tor lower-

~1ng, and concurrently with each of said ad-
~ mission operations opening the eﬁhaust to a

20

relatively large amount.

2. The COIllb].HthIOIl of hoisting meehamsm
a pneumatic engine for drwmﬂ' the same in
elther direction 1ncludmﬂ' a reversing- valve

- mechanism for controlhﬁﬂ' said engine, and a

25

raising-passage and a IOWBI ing-passage lead-
ing from said valve mechanism to the cylin-
der of the engine, and means for constriet-

~ Ing the lowering-passage Wlthout constriet--

30

ing the passaweg of said engine adapted_ to
- present two different sizes 'Of inlets accord-

35

ing the raising-passage.
3 The combination of hmstmw mechamsm

a pneumatic engine for drwmﬂ' the same in |

either direction, and mechamsm for govern-

ing to the direction of rotation of the en ogine,
and one size of outlet for both d1reetlons the
outlet corresponding in size with the lar

~ inlet.

40

4. The combmatlon of hOIStmﬂ" meehambm
a pneumatic engine for drwmﬂ' the same in
elther dir ectwn, a valve meohamsm consist~
ing of a body and codperating seat, there be-
ing raising and lowering passages from the

 seat to the engine- cylmder and an. outlet-

45

50

passage from the seat, the valve mechanism
having two sizes of mlet-ports the smaller
port cooper&tmﬂ' with the 10wer1nﬂ'-passaﬂ'e
and the larger port with the raising-passage,

- the valve-body carrying an exhaust - port’

adapted to couple either the raising or lower-
ing seat-port with the seat exhaust—port B

5 The combination of hoisting mechamsm
and a pneumatlc engine adap ued to drive the

' same in elther dlrec,mon said enﬂ'me mclud-

55

ing a reversing-valve for governing the direc-
Llon of operamon thereof wh1ch reversing-
valve with its seat have two admission- ports
of unequal size and an exhaust-port common.

~'to both of said seat-ports, whereby said valve’

60

is adapted to allow the admission of com-
pressed air in_ relatwely large quantity for
raising the load andin relatwely small quan-

- tity for lowering and concurrently with each’

- of said admlssmn operations to open the eX-

haust to a relatively large quantity of air.
6. Thecombination of hmsbmn' mechanism,

a pneumatic engine for drwmw the same. 111

either direction, including a reversing-valve

]

and the exhaust-port correspondmw In size

| with the larger admission-port, whereby said

valve is adapted in one exfreme operatwe Ppo-
sition to fully open to the compressed air the
admission-port for raising the load and con-
currently couple the other port with the ex-
haust in full, and in the other extreme oper-
ative poswwn to choke the admission-port for

lowering-the load while coupling the other
port Wlth the exhaust in full. |

7. The combination of hmstmﬂ' mechanism
‘and a pneumatic engine for drwmﬂ' the same,
said engine mcludmﬂ' a valve -seat and a re-.

Velsmﬂ'-valve occupying the same, there be-

ing a pair of full-sized admission-ports in the
'-valve-seat one for raising and one for lower-
ing, and a full-sized exhaust-port in said seat,

and admission and exhaust passages 1ead1nﬂ
therefrom, said valve having a recess adaptea

to connect either admission- -port openly with

the exhaust-port and being provided with a 95

wall partly covering the lowerlnﬂ' admission-

port when the raising adm1sswn-p0rt is fully

“coupled withthe exhausb substautla,lly as.de-

scribed.
8. The combmatwn of hOlbtlﬂﬂ' mechamsm,

a pneumaticengine adapted to drwe thesame

including an automatw valve operated by the
engine a,nd in turn governing it to cause con-

| tinuous consecutwe opemmons thereof, a re-

versing-valve,therebeing a pair of admmswn-. |
passages between said valves, and an exhaust-
passage leading from the reversmﬂ'-valve,smd ~

reversin w—va.lve beingadapted in one extreme

opera,twe pomtmn to fully uncover one ad-

mission-opening to the operating fluid and si-

multaneously fully connect the other with the

exhaust, but having a wall whlch inthe other

extreme operative pOSlth]l materially covers

<3

75

30

90

100

105

IIO

one admission-opening though allowing a

slight access theretowhile coupling the other’
opening fully with the exhaust, and means for.
shifting said reversmfr-va,lve in each diree-.

tion 1"'1'0111 an off position lntermedlate of the
two positions mentioned.

9. The combination of hmsbm o mechamsm

II5

120
a casing carried thereby, an operatmrr-sha,ft_,
'extendmﬂ' from within the casing .and con-
nected to drwe said hoisting mechamsm,pneu— |

matic engines within the casing operating.to

drive said shaft and having automatic indi- 123

vidual valves for allowing continuous opera-

tion, a valve -seat, there bemn' valve- -passages’
throuﬂ'h said casing leading from said valve-

sedt to said. a,utomatlc v&lves, said passages
terminating at theseat in full-sizéd ports,. an
exhaust—pa,ssaﬂ'e also having a full-sized. port
at sald seat, and a reversmﬂ'-va,lve codperat-
ing with said seat and hamnn' & recess. adapt-
ed in either e\ttreme 0pe1'atwe position to

130
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[ ]

couple an admission-passage openly with the | In testimony whereof I hereunto affix my

exhaust, said valve having a wall partly cov- | signature in the presence of two witnesses.

ering the lowering admission-port when the

raising-port is fully connected with the ex-
5 haust, the raising admission-port beingadapt- Witnesses:

ed to be fully open when the lowering-portis ALBERT H. BATES,

fully econnected with the exhaust. | II. M. WISE.

EDWARD Y. MOORK.
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