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8 Clalms

One of the 1mportant dlfﬁcult1es encountered

in ‘the operation’ of ‘the: ‘various- pmtable hand*

controlled power: hammers Wthh 1t is necessary
to provrde for and ovércome’in the' ‘devel opment

5 0of ‘a*tool of" this type to make the tool conven--

ient to use and satisfactory in ‘its _operation, ‘is
“due -to-the generation: of heat- 1ncrdenb to ‘the
" peréussion or impact of the ram - upon ~the: bil
or anvil and to a lesser degree to the resction of

hammer; and ‘to 'some e\tent to me frlctlon of
the-reciprocating’ parts:

The heat thus. geneérated in the operatxon of.
- the tools now in use is communicated to the work-:

15 'ing parts of the hammer increasing: the friction

and the wear.

ing it difficult and unpleasant to ‘operate- the
tool; detracting to a degree from the precision’ of
the ‘work. -

20

“Thé present 1nvent10n relates to impr ovements :

whereby the heat-génerated in the’ operatmn -of
the tool is dissipated and the’ harmful ‘effects in-
5 :cident -to heatmg are-completely overcome re<

* tool’and increased comiort to ‘the ope ator an'l
incréased facﬂity in ‘its use. .

"IN some 1nstances Tnotably the dr 1llmxz of holes

80 iny concrete ‘brick, stone ‘or other

tion, it is essential that the duist from the opera-
tion . be prevented from entermrr the workmg
' chamber of the tool where i Would
35
rioration of ‘thé parts.  The det and chips also
accumulate in the hole being drilled, and inter-
feré’ with the efficient operation ‘of ithe tool by
inereasing -the friction and smeldmg OF  tend=

40-ing to shield the matenal being cut.

In the operation of- the unproved tool “the!

dust is excluded. from the working c‘qfwmer and

from the vicinity of the work, aiding the VlSl{)nv
of the operator, and the dust and cuttings are ex--’

45 .pelled from: “this Hole - bemg drilled o cut in the

work:

‘In the accomnanymg dla.wmgs I have Jllus-¢

trated ‘o power hammer both ‘of the type hav-
ing a rotary motor and manx and also the sole~
50
the 1nventlon to tools of these Va,I‘IOU.S types
“Tn the drawmgs
‘Figure 1is a fragmentary elevat1on of a ham—

mer constricted in accordarice with the: lnven—'
tion, the barrel being shown in ‘section-ona

(=13
ot

this impact upon the mechanical parts-of the.

It is also transmitted by conduc
tion to the harrel and other parts which come
in contact with the hands of the operator; mak- "

sulting in an increase in‘the length of hfe of the: -

gritty - sub-
starices which form a dust ‘having an abrasive ac-

result in de- -
creasing -the efficiency and in’ Very- remd dete-~:

noid type’of hammer showmg the 'zpphocttmn of -

1931, Serial No 557,013
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plane of: the vertmal axis and the lower half be-

ing: broken away ‘for:convenience’of illustration.
Pigure 2°is an axial section showing the lower

end of .the haminer. barrel and: the: parts’ con<"

tained. therein, the same bemg contmuous Wlth
Figure 1. :

Tigure 3 is'a’ vert1cal ‘section taken on a plane
of ‘the axis showing .a-hammer: of ‘the .solenoid:

type equipped in:accordahce with. the_mvent_lon -
Figure 4 is an external elevation: on:a 'reduced::

‘gcaleof -a; hammer constructed:in accordance
~with the illustration; Figure 3: i
“Figure’ 5 is a section on a- plane of the ham-

0

mer aXis illustrating ‘the apphcatmn of.‘the in-: -

vention to g, hammer of a construction embodymg
“thefeatures of both typesof Flgure 1and Fxgure 3;
the lower end of the barrel being broken:away.
‘Pigure 6 is a-section in the same plane as F1g-
ure 5, showmg the lower.end: of the barrel and:
~the parts therem I‘lgure 6 bemg contmuous w1th
Figure 5.
- Referring to the drawmgs by numerals and
first “haying ‘reference to. the-hammer- ‘shown. in
‘Figures-1 and 2, the- construé¢tion includes an:.

“electric motor. 1, enclosed in' a’ motor ‘housing.-

or -casing 2., “This casing as shown coritains in-

addition to the mbotor a centrifugal fan 3 mount- -
ed-on:the motor shaft 10:at the left-in Figure::

1..-This fan draws-the air in at opénings: 4 in::

ing it through passages .5 through and around:
“the field and armature. windings and Projecting *

it downwardly through' a passage or passages 6

into’-the “crank -case 7. The construction - as
shown . ‘also includes:a: centrlfugal rotary :dust’
separator 8 mounted on the motor: shaft at the:

the.casing at the opposite end from the fan lead- :

7,0.,5',

O

5 -

. Cﬂ

right immediately adjacent the openings 4 Thrs :

~dust separator.is of ‘a well ‘known: type.-

“The crank casing 7 is integral with- the motor :

housing 2 extendmg downwardly therefrom ad-
jacent the -fan and ‘there ‘is a gear ‘casing 9
closing  the ends of the motor casing. 2:and the

disk 11 secured to. a ‘shaft 12 havmg suitable :
_bearings at 144n the frame or casinig.. The crank
- disk 11 1
ing gear traln 16,17 and 18.:"

“The'erank disk 11 carriés a: crank pin: 19 wh1ch

opérates ‘a depending connecting rod 20, ‘which -

in~tuin’ operates the ram 21 bemg connected .
: thereto by means of erst pin 22: mounted in ears.
24 projecting upwardly from: the ram. ' The ram
is shown as in the form of an elongated :piston
arranged-to fit and slide in & guide’ sleeve 25+
and to: cooperate therew1th after the manner of

5

‘D

crank case 7. “The cr ank ca$e 7 contains a’crank’ .

-100

$.diiven from the.rmiotor- by the reduc-‘ B

105

110




a p1ston w1th 1ts cyhnder Th1s sleeve 25 is ‘en-

- closed within and spaced inwardly from the ham-

10

15

20

25

30"

mer barrel 26, which extends downwardly :from:
the crank case 7, being secured. thereto by flanges
27, and .the spacing of tie slesve 25 from the

barrel 26 forms an annular air space or Jacket X
23 'which :in the pleferred form extends prac-
tically from one end of the sleeve to the other ”
and around the: eleeve ior mlnc a-jacket . which

is-as nearly compleua as is found corvenient.
The. space 21" within the sleeve 25 at the top is

‘connected to the crank case 7 by a port-or open-:

ing 28.
" The. guide sleeve 25 is prov1ded at its ‘upper
end with ports 31 above: the top of the ram 21

-in-its uppermost posmon and with ports 32 near :
. its lower end and spaced up\vardiy therefrom to-
- be covered by the ram as it approa.chﬂs the Tower

end of its stroke:where it contacts the shank
of the tool or bit 33 in the tool busmng 30 pro-

vided “for this purpose in.the lower end.of' the’
The air in-the path. of the ram as it-

barrel.
descends is directed ‘into contact with the: work

Athrough openmgs 47 at the sides’of the bushing.
“and-opening 46 leading downwal dly thr ougn the

tool along its axis:

Figures 3 and -4 show a hammer of thc sole-
~noid-type having:an. exbternal. cylindrical - cas~ .

ing or’ barrel 40 in which solenoids 41 and 42
are mounted one above the other concentric with

the barrel. 'These solenoids.are shown as spaced:
inwardly from: the barrel: forming .a peripheral
air‘chamber.or jacket 43. The barrel shown in.
_bhis figure is provided at its lower-end with a
35 -

removable ‘plug or: closure 44 forming the lower

‘end: of . the barrel and this plug or.closure 44
is equipped- with a:tool and bit bushing 45 con= .

taining a bit:33 having an axial opening or air

T passage 46 identical with that shown in Flgure‘
- 40-79, and-there are “also. downwardly .disposed - air
- - passages 4’7 at une sudes of the bushmg 45, ag in !
- sage around the rod from one guide sleeve to the
“other as indicated by the arrows.: i
as shown encircles the. rod 74 bearmg on.the por- -
: tlon of the end wall 76 of the casing 90 where it
forms.a shoulder 77 surrounding the opening 75,
_it beinz noted that the end wall 76 is.countersunk .

Figure 2.

“The passage.a 46 and 47 are, in th1s mstance

supplied: with air from &, central guide sleeve 48

”“which extends substanually from. one end of the

batrel to the other coaxially therewith, being sup-

- ported at-its upper end in.a circular seat 50 hav-

ing & c¢ylihdrical -protuberance 50’ which. fits

_ tightly within the end of the sleeve, and ab its .
=507

lower end. as’shown it bears against the plug 44,
being  seated bétween the ends- of the ribs 44’

' . thereon, . This plug or end 44 is centrally aper-

55

60

65

70 fgagmg the seat 57 and supnorted on the seat by

means of a coil spring-60..The guide sleeve 48

“tured” at 51 surrounding the upper -énd -of the
‘shank of the tool or bit 111; which isseated in the
‘tool bushing 45; the shank of this bit prOJectmg
upwardly therefrom.

" .'The sleeve or guide sleeve 48 serves as a gulde,
for the reciprocating ram 53 which is the core of:

;soleno1ds 42 and-43. 'This ram as shown is cylia-
drical in form and adapted to fit and slide in the -

sleeve or bushing 48 after -the manner of & plston
in.its cylinder.

The top. of the casing or barrel overlying the
upper'end of ‘the guide. or guide sleeve 48 is pro-.
vided-with'an air inlet opening 54 shown contain- -
“ing a’ valve bushing 55. This bushing has a seat

57, and the air is admitted through the seat by
way of the port 58 which leads to the:-upper end
of the sleeve 48 and there is a ball valve 59 en-

" has-in-addition to the port 58 a port 61 hear its

75

‘upper end and port 62 near its lower end. Figure
4 shows this hammer equipped with a handle 63.-
“In Figures:5 and 6.1 have shown a hammer of-

‘in the casing at its upper-and lower ends.

1920673 e SEr ;f':W7=:f,~

the colenoid type. embodying features of both of 4
the ~constructions-: previously - described. .This =
construction includes an outer, casing- 90, having -

a handie 81 ab its upper-end, and containing a
chamber 92 in which is a double solenoid 93 sur- -

80

1oandmg a central guide sleeve 94 mounted at -

the center of “the chamber: 92 within the casing
990-in line with the axis of the same, beihz: secured
-The
casing is provided at its upper ‘end at the center
of ‘the guide sleeve 94; with an air inlet passage

‘controlled by valve 95 which opens inwardly;i. e,
'i1nto the guide sleeve. A solenoid core 96 onerates
“in the guide sleeve as & piston in its cylinder be-
_ing gctuated by the solenoid coils 93" as they-are

enerclzed altefnately in accordance ‘with the reg-
ulal praetice in the ope1 ation of such a solenoid.
“The core 96 is cush‘oned and checked at the

and 98 mounted in the opposite ends of the guide
sleeve and bearing against the ends of the casing

within the guide sleeve, the upper-and-lower ends
of the casing’ within the ‘guide serving as abut-

ments for the resper‘tlve upper and lower springs.
The core glide sleeve 94 is provided at its upper
end w1th ports 99 opening into the chamber 92
and near its Jower end with ports 70-spaced up-

85

90

- oppesite ends of its ‘stroke by helical springs 97

95

100

wardly from the end .of the sleeve, and leading

by the arr OWS.

" Secured to the lowez end of the soleno1d casing:. -
90 in-alignwment therewith is-the- hammer barrel
71, Within this barrel and preferably concentric

therewith is & ram guide sleeve 72 containing .a
ram 73 which fits and slides in the sleeve after the

‘manner-of a piston: in its cylinder. The ram 73
is connected to the. solenoid core 96 by a tie rod
or piston rod 74, which passes through an-axially.
arranged .opening 75 1ead1_ng from " within :the "

solenoid guide sleeve 94 downwardly into the ram
guide sleeve 72 allowing a considerable air pas-

to admit the guide slesve 94. g The ram’ guide

sleeve 72 is provided with air ports 78 at itsupper -
end leading outwardly -from’ within .the sleeve.

-from said chamber 92-into the sleeve as indicated -

110

115

The spring-97

120

125 -

into an annular space 79 which forms a pocket-or -

air jackst between the barrel and the guide sleeve,

and theé: sleeve is provided:mnear its lower. end

spaced upwardly from: the end wall 80 or plug. at -

“the lower end of the barrel with air: ports.81:

The lowez end of the barrel or plug-80 is pro~

vided with a ‘ool busmng 82 enclosing ‘a bit 83,

and it is shown ag provided with -air discharge
openings 84 discbargmg in the general direction
of the work. The tool or bit 83:is Shown as

130

135
"having a- central axially ‘placed air passage 85 °
with  discharge openings 86 near the lower end

and disposed downwardly in: the veneral d1rec- -

tion of cutting.

Referring now. to the opela,tlon of uhe type of_
shown -in Figure 1, when the ram:21..

hammer
is.in its uppermost position, the ports 32 at the
Jower end of the guide sleeve 25 are" uncovered

and the air in the annular space 23 -being under -
- pressure ‘somewhat in- excess of atmosphere as

hereinafter deseribed, flows freely into the space
beneath the lower end of the ram :indicated by
vefsrenee character 237 in Figure 2. - As the ram
921 descends, -these ports 32 -are covered by the

ram and - closed, and the. air contained in the.

140

150
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chamber 23’ is compressed and dxscharged either
through the ports 47 in the lower end of the barrel,
or through ‘the opening 46 in the bit or tool 33.
In either case the air s0- -exhausted. serves  to
clear the ‘surface of ‘the work near the cutting
edge of the tool.of accumulated dust and chips:

.. 'The ejection of the air through the tool operates

10

15

20

25

30

35

40

to particular advantage to clear the surface of
the work.or the hole being cut of debris which
might interfere with the -cutting operation.  The
air from the fan 3 forced downwardly into crank
case 7 is.admitted to the space 21’ over the ram
as the ram advances on the down stroke and is
expelled through ports:31 into jacket 23 on the
upstroke A slight pressure maintained in crank
case 7 by the fan prevents the return of the air
through’ port 28. From port 31 'the air passés
downwardly through jacket 23 nearly to the lower
end of the barrel where it passes through ports
32 into working chamber 23’ in the guide sleeve
below the ram. From this space it is ejected as
described maintaining a continuous-circulation
through jacket 23. The slight pressure in the
port 28 assists in this circulation to'the .extent
that it. prevents a back draft through ports 46
and- 47 with - consequent entrance of gnt into
working chamber 23’ which would -causé rapid
and very harmful wear of the guide sleéve:and
ram. “The air- circulation described has avery
important effect in carrying away the heat caused
by the frlctlon of the ram 21 upon the walls of

the sleeve 25 as well as that produced by the im--

pact upon'the tool, thus tending. to retain the
temperature of the barrel which is grasped by
the operator.in guiding the tool and also the tem-
perature of the casing with which the hands of

_the operator must come in frequent contact with-

in limits comfortable to the operator. - ]
In the performance of this function the con-:
struction shown whereby the air from. the fan is

“passed through the annular jacket 23 between the
barrel 26 and the guide sleeve 25 containing the

" ram 21, being later expelled. from- chamber 23’

45

by the down stroke of the ram, is particularly

effective.

Referring nhow to: the constructlon disclosed
in Figures 3 and 4, it is evident that the ram and
solenoid core 53 upon its downward stroke draws

oair through the check valve 59 into the ‘guide

50

55

60.

sleeve 48 above the core; the space beinz indicated
by reference character 100. ' This air is forced
by the ram or core upon its return or up stroke
through the port 61 into the portion of the cham-
ber 43 surrounding the guide sleeve 48 and con-.
taining the solenoid coils 41 and 42, and thence
through this chamber and around the coils down-

wardly to the ports 62, and as the ram uncovers
" the ‘port 62 on its upward stroke, ‘the air from .

chamber 43 rushes through the port 62 into the

space 101 below.the ram 53, whence it is forcibly -

ejected by the ram on its downward stroke after

the.ports 62 are covered. -From space 101 the air )

is discharged either through the ports 47 or the

-  axial passage 46 through the tool ‘33 in either of

70

75

~head- of .the tool 33.

which instances it serves to remove the dust from

the point of cuttmg and from the VlClnlty of. the‘

work.

The circulation of air as described i 1s Very eﬂ’ec- 5
tive in carrying away the heat caused by electri-

cal losses in the-operating coils 41 and. 42, also
the heat produced by the friction of the ram 53
upon the walls of the sleeve 48 as well as that
produced by the ‘impact of the ram’ upon- the
In this way the operating
temperature of- the parts within the barrel, 1 e,

the lower unit, is reduced protecting the hands
of the operator and preventingthe collection of

dust . within  the  chamber 101 where -it.: would'

cause a considerable amount of damage on ac-
count of ‘its abraswe action.

. .

“80

In-the operation of the tool shown in Flgures 5

and 6, the operation of the solenoid 96 which is
the same so far as the pumping action is con-

~cerned -as ‘that-of’ the solenoid core or ram 53,

forces ‘the . air thus compressed downwardly
through the opening: 75 into the chamber 92’ at
the upper .end of-the ram guide sleeve 72 above
the ram.. On the upstroke of the ram 73 the air

contained in. this chamber: is forced . -outwardly . -
thlough the ports 78 into-the annular air jacket

space. 79 between the barrel and the guide sleeve
through which -space it “spreads Igterally “and
passes.-downwardly toward the ports 81. ~The
air in'the jacket space 79 is drawn through ports
81 into space: 93" below ram 73 by the vacuum
created by the ram as ‘it -moves upwardly. On

“the  down: stroke of the ram, the ports 81 being

closed by the ram, the air contained in the cham-

ber 93 at.the lower end of the sleeve 79 is com-

pressed and ejected through the ports-or ‘pas-
sages 84 or .through the passage 85 extendlng
longitudinally through the tool 83. - In‘either in-

the work:and ser’ves‘to‘ clear. the vicinity- of the
work. and the cutting edge and the immediate

-85

190

95°

100

‘stance ‘the air is discharged .in ‘the ‘direction’ of -

105

vieinity' thereof preventing -the accumulation-of -

dust and chips.. The “effect of .the pumping
action of the solenoid core 96 is. of particular
importance in that it maintains the pressure-and
prevents: entrancé of grit into:the chamber 93’;

pumping " action- of -the ram' 73 effecting and
maintaining a satisfactory coolmg of the recipro-
cating parts, including thé ram, the guide sleeve .
72 with ‘which -it - contacts; and . partiéularly it ]
serves to cool the barrel 71 which is grasped by
theoperator, making the operation of the tool

1107
‘and it gréatly. increases the- efficiency of the. ’

115

comfortable to. the operator and therefore in- "

creasing its efficiency..

In-every instanceé the-cooling actlon is impor-
tant not only in that it contributes to the com=
fort of the operator and therefore the’efficiency
with which the work-is done, but by preventing
heating - of the reciprocating: parts, it decreases
wear and increases the life of .the tool:

The im=

120

125

portance of - excluding. thegrit-from the ram
guide has been fully- explained as has also the -

desirability of clearing ‘away. the ‘dust and chips
from the vicinity of the cutting operation and
partlcularly from the point. of cutting, *These
results are accompllshed most eﬁectlvely

130 -

I have thus descnbed specifically and m‘de-‘ ‘

tail ‘a’ power-hammer in which the ram operates- i
as ‘a .pump' to provide a cooling’ circulation and. -

to expel dust and grit from. the V1c1n1ty of -the

‘work including in the preferred form of the in- -
vention means. for forcing ‘the -air into-the path.
.of the'ram to facilitate this operation:: The de-
scription is specific and in detail in order that-

the manner of 'constructing, operating, applying

and using the invention: may be fully understood;-

however, the specific’ terms herein are used de-
scriptively rather than in a limiting - sense, the
scope of the invention being defined in the claims.

:What I claim as new .and desn'e to': secure by
Letters Patent is:

185

140

1.Ina portable power hammer a recmrocatmg e

ram, a barrel: enclosing -the ram and guldmg
means. therefor. with an air cooling passage ‘ex-
tending. longltudmally of the barrel the ram ﬁt

100 :




10

15

20

30

- 85"
_the guide as the ram advauces,-which air the

45

50

“air into the passage at'ons
.ing air from -the passage at
_port connecting’ the air cooling ‘passage to the

means

4 - .
ting in the guide after the manner of a. piston
in its eylinder, means for introducing -air into
the guide in the path of .the ram at.one end, a
discharge port at the other end and. ports con-
necting the passage. to the opposite ends of “the
guide whereby the ‘ram as it reciprocates. forces
end, the guide receiv-~
-the other end, the

guide adjacent the striking end of the ram being
in the path of the ram.and spaced.-backwardly
from the end of said path so that affer admitting
air to the guide the ram, as it advances, covers the
port, whereby the ram in iis operation -forcibly
expels the air thus trapped in the guide ,through
said discharge port.

2.”In a portable power hammer a 1'eclp1‘ocq.tm° :
ram; a barrel enclosing the ram and having guid-:

ing means therefor -with an air cooling passage,
the ram fitting in the guide after the manner of
a piston-in its: cylinder and operating therein
with a pumping action at both ends, means for

admitting air to the guide and into the path of

the ram at one end, a discharge port leading
froin the path of the ram at the other end of the
guide, and ports connecting the opposite ends
of the guide to the .opposite:ends of the air
passage whereby the ram ag it reciprocates forcés
air-into the passage at one end‘the port connect~
ing the air passage to the end of the guide toward
{the work being in the path of the ram .and spaced

backwardly from the end of the path whereby it

is ‘covered as the ram advances whereby the sir
enters the guide from the passage on the back-
stroke of the ram, -the air being compressed.in

ram in its operation expels through said dis-
charge port, said discharge port being directed

- into the vicinity of the work, the draft of air
40

thus discharged serving to clear the dust *”rom
the point of operation.

3. In 4 portable power hammer, a ram a barrel
therefor including guiding: means for the ram,
an air passage exiending longitudinally -thereof
to cool the barrel and guide, the ram cooperating
with the-opposite ends of the guide afier the
manner of & double pump, a T)OI‘u admitting air
into the guide in the pa.,b of the ram at one eQd,
for - passing - air through said pors, the
ram operating to 'sxpel air from - the guide into
said passage which has sn diniission port: adja-

- cent said first mentione c‘l port for-this purpocae,

55

the passage algo having'a port atb its cpposite end

‘leading into the opposite end of the guide, gaid

port being coverad by the ram as it dﬁsccnw,s the
ram serving to compress the air from-the passage
when said port is covered, and to expel this air,
‘he: construction including a thcl lf‘e opemn"

*for this -purpose.

60

65

70

75

4, In a portable power h%mmev a ram and a

. barrel therefor including ghiding means for the

ram and an gir passage extending longitudinally
thereof ‘to cool- the barrel and ram, the ram fit-
ting in the barrel and being arranged to'operate in
connection with the opposite ‘ends of the barrel

-after the manner of a double acting pump; said

barrel having means for admitting the air at one

end into:the path of the ram and for releasing it

therefrom into said passage as the ram advances
and means for discharging it from thé opposite
end of the passage info the pailx of the ram, said

“discharging means consisting of a -port in the

path of the ram spaced back from the siviking
end of the‘,ram.stroke 10 be covered by the ram as
it advances.compressing the airin the guide, the

1,920,673

ram serving to-expel the air thus withdrawn from
the passage, and a-motor connected to the ram to
operate the ram, said motor having air circulat-

ing means whereby the compressed air supply is

provided and delivered to the path of the ram. -
5. In g portabie power hammer a ram, PoOwer

80:

means for reciprocating the ram; a.ram guide in. .

which the ram operates as a piston, and a barrel
surrounding the ram guide and spaced outward-

1y therefrom providing an air passage for cooling

the surface of the barrel and the ram, means for

.delivering air to the upper.end of the guide above

the ram, and a port through which it-is expelled
by the ram into the upper end of the air passage,
an admission port connecting-the lower -end of
the air passage t0 the lower- portion of the guide
and adapted to be covered by the ram as it de-
scends,; and. a discharge port for discharging the
air-from- heneath the ram which as it descends,
cioges the admission povt and compresses and ex-
pels-the air. in ity path and on its upstroke un-

covers the admission pO“t adml ting a new sup-

ply from said passage. . i

- 8. In a portable powe r‘hammer a2 Tam, power
means for reciprocating the ram, a ram guide and
a barrel surrounding the ram guide and spaced
outwardly therefrom providing an-air-passage for
cooling the surface of the barrel and the ram and
guide;, means for compressing -air to a pressure
slightly in excess of a 'i'mos'phere and a port for
admitting the compressed
said air passage; an‘admission port near the lower
end of the barrel to deiiver air from: sald passage
into the path of the ram, and-an opening for dis-

charging air frem beneath the ram which. com-

presses .and expels the air thus delivered on its
down stroke and on its upstroke draws.in a new

supply from. saﬂ pa s%ge mx;o the- space beneath ’

the ram. .
7.Ina Do%abie power hammer; a ram, means

ram operates ‘as a piston; a jacket for ‘the guide
forming an -air. passage: for cooling the jacket,
means for supplying air at a pressure in excess

of atmosphere to-the upper end of the-jacket;

means for ‘supporting a bit. in the path. of the
ram at the lower end of the guide, a port for lead-
ing air from the jacket into the guide between
the ram and the bit, a pas
air therefrom- in the direction-of the work, the
port being covered by the ram as it moves:-down-
wardly toward the bit: expelling the air through

said passage in the direction of the work, the ram-
on the upstroke serving to draw the air from the
jacket into the guide beneath the ram, thus.

meaintaining a continuous: circulation:.

- 8. In a portable power hammer, a ram a gulde_

air to the upper-end-of .
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for reciprocating the ram, a guide in which the’

120 -

sage for delivering the - '
! 125 - -
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fo:‘ the ram in which the ram operates as'a piston

inits eylinder, means for reciprocating the ram,

“a barrel surrounding the guide and having at its

lower end ‘a support for a bit in-the path’ of tlie
ram, a passage for discharging air from the lower
end of the barra]l, means for delivering air under

135

pressure in excess of atmosphere into the path -

of the ram onits upward siroke and a port where-
by the ram-is caussd to force the air infto the
barrel, o passage. for conducting this air along

-the barrel in contact with the guide and barrel
" to the lowsr end of the barrel,

means for deliver-

ing the air thus passed :110‘1" the barrel 1nto the
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path of the ram in the vicinity of the bit, the

ram on its. downward stroke serving to eject the
air from the barrel and on-its upward stroke
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d rawing in & new supply from said passage.
: JAMES N. BAKER



